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ABSTRACT
Acute necrotizing otitis media (ANOM) is a highly virulent middle ear infection that results in necrosis of the
tympanic cavity. Here a rare case report is presented of a 4 month infant who presented with bilateral ANOM and
right facial nerve palsy which was aggressively managed with debridement and intravenous antibiotics obviating the
need of surgery. The child was followed up for a period of 6 months where both the ears remained disease free
accompanied with hearing gain and grade of facial palsy improvement from grade V to grade II. ANOM is still a
possibility in the modern era of higher antibiotics and a high index of suspicion is required. Timely and aggressive
management has to be done in order to prevent the dreaded complications and sequelae like facial nerve palsy and
hearing loss which are likely to be permanent.
Keywords: Acute necrotizing otitis media, Facial palsy, Otitis media

INTRODUCTION

CASE REPORT

Acute necrotizing otitis media (ANOM) is a highly
virulent middle ear infection that results in necrosis of the
tympanic cavity. It was far more common in the preantibiotic era than it is today. Classically, ANOM occurs
in infants and young children who are critically ill with
scarlet fever, measles, pneumonia, or other systemic
disease that suppresses immunologic defences. The
bacterial origin is nearly always beta-haemolytic
Streptococcus.1 It has been reported in literature that
during the first year of life 63-85% and by 2 years of age
66-99% of children suffer from an episode of acute otitis
media.2 There are notable common complications like
hearing loss, mastoiditis and facial palsy but one of the
most dreaded complications is ANOM. Here a rare case
report is presented of a 4 month infant who presented
with ANOM and right facial nerve palsy which was
aggressively managed with debridement and intravenous
antibiotics obviating the need of radical surgery.

An otherwise asymptomatic, healthy and adequately
immunized 4-month-old male child presented with a 3
days history of high-grade fever, excessive inconsolable
cry and bilateral brownish ear discharge.
The child was started on intravenous amoxicillinclavulunate and anti-pyretics. On day 3 the patient
developed bilateral blood tinged ear discharge with
deviation of angle of mouth to the left side, drooling of
saliva from the right angle of mouth and inability to close
the right eye completely. On examination profuse
mucopurulent discharge was present in bilateral external
auditory canal. Right facial nerve lower motor neuron
type palsy was seen (House Brackmann grade V) (Figure
1). Patient was switched to intravenous piperacillintazobactum and syrup prednisone along with adequate
eye care for facial palsy. Suction clearance was done and
copious mucopurulent discharge was suctioned out.
Tympanic membrane was not visualized on otoscopy as
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there was significant external auditory canal (EAC)
edema. Culture swab was taken from both the ear canals.

into mastoid antrum and anterior canal wall defect with
exposed temporomandibular joint capsule was visualized.
Debrided tissue was sent for histopathology and was
reported as necrotic tissue. The sample was negative for
fungal elements.

Figure 1: Day-3 right facial grade V and 2-month
follow-up with facial palsy grade II.
On day 6 culture swab was suggestive of pseudomonas
aeruginosa. Culture directed antibiotics were started
(intravenous Meropenem).
Otoendoscopic suction clearance was done due to no
improvement in the ear discharge, which revealed
necrotic tissue in both the external auditory canals and
patient was immediately subjected to microscopic ear
examination with removal of slough under general
anesthesia (Figure 2).

Figure 3: (Img 1) Air fluid level in labyrinth (white
arrow), (Img 2) otomastoiditis, (Img 3, 4) significant
EAC wall erosion (blue arrow).
In view of no perceptible hearing and extent of disease
High resolution computed tomography (HRCT) scan of
temporal bone was done. HRCT temporal bone with
0.625 mm cuts was taken which showed bilateral
otomastoiditis with intact ossicular chain. Right labyrinth
showed air fluid level, suggestive of labyrinthitis. Erosion
of anterior and posterior walls of external auditory canals
on both sides was noted. However, bilateral fallopian
canals were intact (Figure 3).
Over the next 1 week the general condition of the patient
improved and the ear discharge reduced. At 3 weeks
microscopic examination of the ear was done which
revealed minimal necrotic slough and discharge for
which adequate suction clearance was done. Regular
otoscopic evaluation was done with aural toileting.

Figure 2: Progression of disease and healing as seen
on otoendoscopy, day 6 both ears show sough and
necrosis, at 6 weeks epithelization in right ear and
granulations in left EAC and by 6 months both healed
epithelized ears.
In the right external auditory canal entire canal wall skin
was sloughed off with underlying bone exposed.
Posterior bony canal wall showed a defect of about 4mm
with exposed mastoid antrum and the tympanic
membrane was absent. The middle ear mucosa was
hemorrhagic and edematous.
In the left ear the tympanic membrane was intact with a
defect in posterior bony canal wall of about 4 mm leading

On week 4 there was no evidence of discharge and no
necrotic debris. Intravenous antibiotics were changed to
oral Clarithromicin and oral steroids were discontinued
after 2 weeks of usage.
On day 31 Both the middle ear showed no evidence of
disease and patient was discharged on physiotherapy for
facial weakness. On discharge facial function and hearing
was not improved.
On 5-week follow-up, the ears were dry with no evidence
of infection however, facial nerve examination revealed
improvement in facial palsy grade from V to III and eye
closure with maximum effort was present. In both ears
satisfactory epithelization was present (Figure 2).
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On 6 weeks follow-up right ear healing was satisfactory.
Patient started minimal response to loud sound. Facial
nerve was grade III. Left external auditory canal showed
presence of granulations with narrowing. In view of canal
stenosis, a snugly fitting FR 11 silicon catheter was used.
(Figure 4)

nutritional support to the infant. Surgery is indicated only
in refractory cases where radical debridement of temporal
bone is the modality of choice. In our case the disease
was managed with the above measures and the need for a
radical surgery was negated.6
The association of facial nerve paralysis in children is
well documented with acute otitis media, chronic otitis
media with or without cholesteatoma, Lyme’s disease,
herpes zoster oticus and necrotizing otitis media.7 Though
the chances of improvement of facial nerve function in
children is higher as compared to adults, the prognosis is
always guarded in cases of infectious etiology. The
proposed mechanisms of involvement of facial nerve is
by either the effect of cholesteatoma or diffusion of
infection to the dehiscent fallopian canal, hence making
the damage likely to be permanent.

Figure 4: Left external auditory canal stenosis and a 3
mm silicon stent fitted in situ.
On 8 weeks follow up the right ear shows marked healing
(Figure 2) and left external auditory canal stent was in
situ. Child started responding to sound stimulus very
well. The facial palsy improved to grade II (Figure 1).
The child is under regular follow-up with both the ears
completely disease free and well epithelized. On 6
months follow- up left EAC stent was removed and
adequate diameter of canal was achieved (Figure 2).
DISCUSSION
Acute Necrotizing otitis media (ANOM) is an extremely
virulent infection of the middle ear cleft associated with
necrosis and sloughing off of the contents of tympanic
cavity. The incidence of this condition has greatly
declined in the present time due to advent of modern
antibiotics. It is the disease of elderly immunecompromised patients having diabetes mellitus or human
immunodeficiency virus.1 However, ANOM has also
been reported in infants and children who have
immunocompromised status with childhood infections
like measles, scarlet fever, pneumonia or other systemic
illnesses.3
ANOM usually follows an episode of necrotizing otitis
externa which progressively erodes the external auditory
canal, tympanic cavity, skull base and eventually spreads
to the cranial nerves and intracranial cavity.4 The most
common organism documented in literature is beta
hemolytic streptococcus however in our case it was
pseudomonas aeruginosa.5 Similar finding was
documented in a case report by Shen et al.3
The treatment is directed towards regular debridement of
external auditory canal and middle ear, use of topical
antibiotic drops, long term intravenous antibiotics and

Keeping this pathogenesis in mind the use of systemic
corticosteroids is advocated in order to relieve the edema
within the fallopian canal. In contrast to Bell’s palsy or
traumatic facial nerve palsy where the oral steroid
therapy is initiated within 2 weeks of the onset of palsy,
no such guideline has been mentioned in cases of
infective etiology for facial nerve palsy in pediatric age
group. However, in a study done by Adour in 1982 a 10
day course of corticosteroids was suggested.8 We have
tried a course of oral dexamethasone for 14 days with no
immediate clinical improvement in the facial palsy.
Similar inference was made in the studies done by Wang
et al, Duval et al and Shih et al in 2009-2010.9-11
It has also been shown that contractures, muscle spasm
and synkinesis develop on the ipsilateral side of palsy in
about 5% of cases.12 The therapeutic approach in infants
requires a multidisciplinary team of otolaryngologists,
paediatricians, ophthalmologists and physiotherapists.
Facial nerve decompression is not recommended in
children due to the risk of development of sensory neural
hearing loss possibly due to the intricate relationship of
the nerve with the vital structures like the labyrinth. Also,
there are not many robust studies claiming the benefits
outweighing the risks involved with surgery.13,14
The mainstay of treatment remains aggressive
debridement of ear and culture directed intravenous
antibiotics along with adequate facial physiotherapy.
CONCLUSION
In the present era of higher antibiotics, ANOM is still a
possibility even in otherwise healthy paediatric
population with adequate immunization. The diagnosis is
based on history and physical examination. Culture
directed antibiotics should be started as soon as possible.
Surgery remains the last resort to achieve disease
clearance.
A high index of suspicion is required and timely and
aggressive management has to be done in order to
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prevent the dreaded complications and sequelae like
facial nerve palsy and hearing loss which are likely to be
permanent. Reassurance and motivation to the parents is
extremely paramount and timely referral to
otolaryngologist is highly stressed upon.
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Editorial

Special issue
Introduction
Health Science Conferences are a useful tool for
upgrading ourselves in academics, networking among
peers of our own specialty and a forum where one
will get valuable feedback what needs to be improved.
Enormous numbers of papers are presented in the
conferences. One might see the conference paper also as
a precursor of a follow‑up publication in mind. Hence,
these papers can be publishing in the journal as a special
issue of the concerned journal.

b.
c.

What Is a Special Issue?
A special issue is an issue compiled and released by
the journal dedicated to one given topic/specialty with
the latest work on that subject. The special issue can be
distinctive and valuable reference source for the young
researchers of the same field.
High‑quality special issue benefits not only the
researchers but also the associated Journal. As the special
issue is very specific publication of a current topic, it
can enhance the profile of the journal and can lead to
increasing citations.

Composition of Special Issue
The special issue can consist of 15–20 research articles,
with majority of them being original articles and the rest
being review articles, case reports, and letter to editor.
There is no restriction on the number of pages or word
limitation in an article, provided that the articles are
of good quality. If the articles submitted are 8 or < 8
in number, they are not considered for special issue.
Special issue can be published in anytime of the year
with proper planning and approvals from the journal
board. Conference organizers can also publish a special
issue with full‑length papers exhibited in the conference,
symposium, or workshop.

Steps to Create a Special Issue
a. The editor has to first select the hot topic/current
topic of the research with precise aims and scope
of the journal and has to prepare a proposal for the
same. This proposal also included title for the special
issue, aims, scope including topics to be covered,
timelines, guest editors list, estimated number of
submissions, brief editorial statement for special

d.

e.

f.
g.
h.
i.
j.
k.
l.

issue, publication details (submission deadline,
review process, and publication date), and a draft
for call for the papers
The proposal is evaluated by the editorial board, and
after approval, announcement for call for the papers
has to be given in its current issue with all deadlines
A guest editor has to be appointed, who may be
perusing or expert in similar kind of research.
The guest editor acts as a liaison officer with peer
reviewers and contributing authors responsible
for managing the whole peer‑review process and
to compile the accepted manuscripts. The consent
of guest editor has to be obtained, as bringing up a
special issue is time‑consuming job. The guest editor
is also responsible for fair and timely peer‑review
process
The guest editor has to make the rules and regulations
with respect to submission of papers, their peer
review process, acceptance/rejection, conflict of
interest, and selection of expert peer reviewers in the
chosen field
The review process will be a thorough and has to be
as per the Committee on Publication Ethics and the
International Committee of Medical Journal Editors
guidelines
The guest editor ensures the quality in content of
paper, plagiarism check, and transparency
Publication fee, if any, has to be decided in the
beginning and announced along with call for papers
The Guest Editor has to maintain the confidentiality
of all submitted research papers.
The editor has to follow the Journals Policy and
Guidelines
The guest editor has all the rights to reject the papers
at any stage to maintain the quality publication in the
special issue
One special issue per volume can be published
Special issues can be brought about
institutions/professional associations on their
10/25/50/75/100 years achievements, etc., as
milestones.

For example, currently, the British Medical Journal has
announced for special issue in preclinical meta‑research
and has call for papers. The guest editors have been
identified and notified as David Howells (University
of Tasmania, Australia) and Kim Wever (Radboud
University Medical Center, Netherlands). The aims,
scope along with all deadlines, and details have been
mentioned in their website.
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Conclusion
The special issue is comprehensive publication on a
specific topic which can improve the citations and
readability of the respective journal.[1-3]

2.

3.

https://www.journals.elsevier.com/physiology-and-behavior/
policies-and‑guidelines/special-issues-guidelines-for-guesteditors. [Last accessed on 2020 Jan 01].
Guidance for Special Issue Proposals. Available from: https://www.
journals.elsevier.com/world‑development/policies/guidancefor‑special‑issue‑proposals. [Last accessed on 2020 Jan 01].
Special Issue: BMJ Open Science. Available from: https://openscience.
bmj.com/pages/special‑issue/[Last accessed on 2020 Jan 01].
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ABSTRACT
Background: The objective of the study is to find out the effect of honey dressing versus povidone iodine dressing
for reduction of wound size in diabetic foot ulcer.
Methods: This randomized controlled trial was done in the Department of General Surgery, KLES Dr. Prabhakar
Kore Hospital, Belagavi from January 2017 to December 2017. 64 patients were randomized into 32 group each
undergoing unprocessed honey dressing and other group undergoing povidone iodine dressing.
Results: The mean wound size in honey dressing was 23.16 cm2 and 23.03 cm2 in povidone dressings at baseline,
23.16 cm2 and 22.94 cm2 at 1st day follow up, 23.16 cm2 and 22.94 cm2 at 3rd day follow up, 19.38 cm2 and 20.28
cm2 at 5th day follow up, 16.13 cm2 and 17.06 cm2 at 7th day follow up, 12.44 cm2 and 16.13 cm2 at 10th day follow
up and the end of 15th day, it was 10.69 cm2 and 15.06 cm2 respectively in honey dressing group and povidone
dressing group. The difference in the wound size in honey dressing group and povidone dressing group at 1st day, 3rd
day, 5th day, 7th day, 10th day follow up period were statistically not significant (p>0.05). The difference in the
wound size in honey dressing group at 15th day follow up period were statistically significant (p<0.05).
Conclusions: This study shows more favorable results with honey dressing for reduction of wound size in diabetic
foot ulcers.
Keywords: Unprocessed honey dressing, Diabetic foot ulcers, Povidone iodine dressing

INTRODUCTION
Diabetes mellitus (DM) is chronic and progressive
endocrine disorder that results in hyperglycemia.
Globally, diabetes is considered one of the major health
problems and there is increasing prevalence. The
prevalence of diabetes worldwide was 2.8% and is
estimated there may be increase 4.5% by 2030. At
present, 200 million people worldwide are suffering from
diabetes and predicted to increase up to 333 million by
the end of 2025.1,2 Data of epidemiological studies have

indicated that the worldwide incidence of DM has been
increasing by 3-6% with an approximate prevalence of
one in 400 by 18 years of age.3
Diabetes is a growing challenge in India with estimated
8.7% diabetic population in the age group of 20 and 70
years. The rising prevalence of diabetes and other no
communicable diseases is driven by a combination of
factors- rapid urbanization, sedentary lifestyles,
unhealthy diets, tobacco use, and increasing life
expectancy.4 The global prevalence of type 2 DM
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(T2DM) has shown rapid growth over the past few
decades. It is estimated that there will be 30-40 million
diabetic patients in India, China by 2025.5,6 According to
the statistics of the International Diabetes Federation, two
will develop diabetics and two will die of it in every 10
seconds.7 Therefore, diabetes has become a serious health
problem that causes a socioeconomic burden in many
countries. Diabetic patients suffer from lower extremity
complications which including neuropathy, arterial
disease, ulcerations which may cause of diabetic foot
infections.8,9
Diabetic foot ulcers are one the reasons for major cause
of morbidity and disability in diabetic patients. They are
often the common cause for amputations when they are
associated with ischaemia or neuropathy.10 6.9% patients
are affected with diabetics during their life time.11
Ulcerations are the most common cause of amputations.12
There was the resistant bacterial strains noted which
hampers the healing moreover there was drug side effects
and organ toxicity.13-15
Peripheral sensory neuropathy is one of the major reasons
for ulcer formation. The decrease in sensation allows
trauma to go unnoticed. Ulcers developing in such areas
have increased pressure commonly to heel or toes.
Sensory loss, motor deficits and muscle weakness may
result due to injury or damage to the nerve.16 The
neuropathy causes decrease in sensation of pain and
temperature in the foot. This combination of motor and
sensory loss causes a change in the mechanics of the foot
causing for pressures ulcers. This increases the risk for
ulcer formation.17,18 The other major factor in foot ulcer
development is peripheral arterial disease. This is caused
by plaque build-up in the arteries which eventually
decreases blood flow to the small vessels in the periphery
of the feet. There is decrease in blood flow, wounds are
not able to heal due to the lack of oxygen, nutrients, and
white blood cells all of which are carried in the blood.19
With the combination of peripheral neuropathy, change in
foot mechanics causing an increase in trauma, and lack of
blood flow to the lower extremity, diabetes patients are
vulnerable to ulcers of the foot with an inability to heal
these wounds in a usual time period.20-22

breakdown and healing as well as provide an antibacterial
component.24
Proper treatment is necessary if not, the amputation of the
affected bone becomes unavoidable.25 Wound healing is a
complex process involving skin repair after injury.26 it is
also a long process in which devitalized and dead cellular
structures and tissue layers are replaced. Many treatment
approaches have been adopted that includes the use of
topical and systemic antibiotics and ointments.27 Many
recent advances in antimicrobial therapy has been done
though, diabetic foot ulcers remain a serious problem.
Many numerous topical and systemic agents have been
used either alone or in combination for the eradication of
infections, but many have been eliminated because of
resistance. These agents may lead to complications
including drug side effects, and organ-specific toxicity.2830
Diabetic wound infections caused by drug-resistant
organisms are becoming more common and they have
resistance to many commonly used antibiotics, that leads
to increasing costs and morbidity.31,32 With an increasing
frequency of antibiotic-resistant pathogens, modern
medicine directs attention to natural products with
increased antimicrobial property for clinical practice.
Unprocessed honey is one such product which is a
collection of nectar from many plants, which is processed
by honey bees. Honey is well known for its high
nutritional and medicinal value.33 Honey has potent
antibacterial activity which is useful in preventing and
removing wound infections.34 It has been used as a wound
care product since decades, and its use as a wound
healing agent was reported for treating venous leg ulcers,
chronic leg ulcers, ulcers from many years due to
burns.35-41 Unprocessed honey has several natural
substances that may contribute for antimicrobial activity
including an low pH osmotic effect, and the production of
hydrogen peroxide (H2O2).42-45 Many investigations have
revealed that Unprocessed honey fights antibioticresistant strains of bacteria and helps preventing bacterial
growth in spite of wounds been heavily infected.46,47
Furthermore, as unprocessed honey is a natural product, it
does not induce microbial resistance, even if the honey is
not able to kill the microbes.48
Objective

As of now there is no cure for diabetes so the goal is to
treat the disease early by first changing patient’s lifestyles
by encouraging incorporation of a healthy diet, decreased
sugar intake, and increased physical activity. After
lifestyle changes the next step is to use oral medications
to decrease blood sugars like metformin, sulfonylureas in
addition to using injectable insulin.23 Also, comorbidities
such as hyperlipidaemia and hypertension are treated to
avoid chronic complications. Ulcers are a common
complication of diabetes, and their regular treatment
includes debridement, irrigation, and application of some
type of dressing including hydro gels, foams, iodine,
absorbent polymers or skin replacements. These
dressings help to keep the wound moist for autolytic

The objective of this study was to find out the effect of
honey dressing when compared with povidone iodine
dressing for reduction of wound size in diabetic foot
ulcer.
METHODS
This randomized controlled trial was done in the
Department of General Surgery, KLES Dr. Prabhakar
Kore Hospital and Medical Research Centre, Belagavi, a
tertiary care teaching hospital attached to KLE
University’s Jawaharlal Nehru Medical College,
Belagavi, over a period, from January 2017 to December
2017.
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Source of data were diabetic patients taking insulin or
oral hyperglycaemic and suffering from diabetic foot
ulcers which are not healed, over a period of >3 weeks
and for which debridement is required for healing
patients were enrolled.
The present study was comprised of 64 patients taking
insulin or oral hyperglycaemic and suffering from
diabetic foot ulcers which are not healed, over a period of
>3 weeks and for which debridement is required for
healing patients divided into two groups of 32 each. The
patient will be randomly divided into 2 groups. First
group (32 pt) with unprocessed honey dressing. Second
group (32 pt) with povidone iodine dressing. Informed
consent will be obtained from all the patients. Wound
dressing will be changed on alternate days for 6 weeks of
follow up or till complete healing. If there is soakage or
discharge dressing will be changed every day with water
soluble povidone iodine and unprocessed honey. Wound
healing status to be monitored at 2 weeks interval. Same
antibiotic will be used for both the groups to compare the
exact status of wound in both the groups, there should be
no difference in wound status by using different
antibiotics in both groups.
As a part of assessment, ulcers were observed over a
period of 15 days. Ulcer area was measured on days 1, 3,
5, 7, 10 and 15 using transparent graph paper. Each box
of graph paper is counted and area is given in mm2.
Patient included in the study are those who are suffering
from diabetic foot ulcers. Ulcers which are not healed,
over a period of more than 6 weeks and for which
debridement is required for healing, only clinically clean
wounds without signs of inflammation, purulent
discharge. Patients with grade 1 and 2 according to
Wagners classification.
Wagner’s classification
As per the classification, Grade 0 was no ulcer in a high
risk foot, Grade 1 was superficial ulcer involving the full
skin thickness but not underlying tissues, Grade 2 was
deep ulcer, penetrating down to ligaments and muscle,
but no bone involvement or abscess formation, Grade 3
was deep ulcer with cellulitis or abscess formation, often
with osteomyelitis, Grade 4 was localized gangrene and
Grade 5 was extensive gangrene involving the whole
foot.
Patients with ischemic limb, associated osteomyelitis,
cellulitis, diabetic ketoacidosis, exposed bone, Hb level
less than 10 gm%, known allergy to honey or povidone
iodine were excluded from the study.

Method of data collection
The demographic data was obtained through an
interview. Patients were asked for the past history, ulcer
duration, diabetic history and treatment history. Further
these patients were subjected to clinical examination. The
wound observation was performed for ulcer
characteristics such as site, size, shape, edge, margin,
floor, base, discharge, surrounding skin and
slough/necrotic tissue. These findings were noted on a
predesigned and pretested proforma.
Investigations
The patients underwent investigations including fasting
blood sugar, complete blood count, HbA1c, renal
function test, urine R/M, wound discharge for C/S, XRay foot- antero-posterior and lateral view (as and when
required), color doppler (as and when required).
Randomization
The patients were divided into two groups of 32 each
viz., Group A and group B based on closed envelope
method as: first group (Group A) with honey dressing,
second group (Group B) with povidone Iodine dressing.
Treatment
All the patients underwent debridement of wound.
Empirical antibiotics ceftriaxone and metronidazole were
started and changed to sensitive antibiotics after culture
and sensitivity report. For group A honey dressing was
done and for group B povidone iodine dressing was done.
Dressings were done using same technique- cleaning and
application of honey/povidone iodine and putting a
dressing. Prior to application, the lesion was cleaned of
debris and digested material by gently rubbing with gauze
pad by normal saline. Unprocessed honey was applied on
sterile gauze pad, which was then applied to the wound
and properly secured. Povidone iodine soaked gauze was
kept on the wound and dressing was secured. Wound
dressing will be changed on alternate days for 6 weeks of
follow up or till complete healing. If there is soakage or
discharge dressing will be changed every day with
povidone iodine and unprocessed honey. Wound healing
status to be monitored at different days within 2 weeks
interval. Same antibiotic will be used for both the groups
to compare the exact status of wound in both the groups,
there should be no difference in wound status by using
different antibiotics in both groups.
Outcome variables

The study was approved from the ethical and research
committee, Jawaharlal Nehru Medical College, Belagavi.
The eligible patients who fulfilled the selection criteria
were informed in detail about the nature of the study and
a written informed consent was obtained.

Debridement of slough/nonviable tissue, reduction in
ulcer size, granulation. Discharge, odour, induration
noted for overall response to treatment ulcer was assessed
by the investigator at the beginning of the study. Ulcer
mapping was made and size was recorded. Ulcers were

International Surgery Journal | February 2020 | Vol 7 | Issue 2

Page 508

Koujalagi RS et al. Int Surg J. 2020 Feb;7(2):506-513

observed over a period of 15 days. Ulcer area was
measured on days 1,3, 5, 7, 10 and 15 using transparent
graph paper. Each box of graph paper is counted and area
is given in mm2.
Statistical analysis
The data obtained was coded and entered in Microsoft
Excel spreadsheet. Study group (honey dressing,
povidone iodine dressing) was considered as primary
explanatory variable.
Wound size was considered as primary outcome
parameter. Other wound related parameters like
discharge, appearance of granulation tissue and status of
edges etc were considered as secondary outcome
variables.
Age, medication duration (in years), wound size in cm2,
hemoglobin (gm/dl), Hba1c (%), blood urea (gm/dl),
serum creatinine (gm/dl) were as considered as potential
confounders. All the quantitative variables were checked
for normal distribution within each study group.
Normally distributed quantitative variables were
compared by mean and standard deviation using
independent sample t-test.

Normality test using SPSS
A Shapiro- Wilk’s test (p>0.05) and a visual inspection of
their histograms, normal Q-Q plots and box plots showed
that the study group (honey dressing, povidone iodine
dressing) and wound size different follow up time periods
was non-normally distributed.
Non-normally distributed quantitative variables were
compared by median and inter quartile range using
Mann-Whitney U-test. The categorical variables were
compared between two groups using cross tabulation and
Chi-square test/Fisher’s exact test. P value <0.05 was
considered statistically significant. IBM SPSS version 22
was used for statistical analysis.
RESULTS
Total of 64 patients were analysed among the honey
dressing group, 26 (81.3%) participants were male,
remaining 6 (18.8%) participants were female. Among
the povidone iodine dressing group, 24 (75%)
participants were male remaining 8 (25%) participants
were female. Among the honey dressing group, 18
(56.3%) participants were farmer, 10 (31.3%) participants
were worker and 4 (12.5%) participants were bus driver.
Among the povidone iodine dressing group,15 (46.9%)
participants were farmer, 14 (43.8%) participants were
worker and 3 (9.4%) participants were bus driver.

Table 1: Comparison of wound size in cm2 within each group at different time follow up periods (n=64).

Days
Base
Day 1
Day 3
Day 5
Day 7
Day 10
Day 15

Wound size
Honey dressing
Mean
S.D.
23.16
10.94
23.16
10.94
23.16
10.94
19.38
8.14
16.13
7.37
12.44
6.16
10.69
5.13

Povidone iodine dressing
Mean
S.D.
23.03
11.57
22.94
11.52
22.94
11.52
20.28
10.51
17.06
10.22
16.13
9.88
15.06
8.97

P value

Inference

0.9666
0.9415
0.9415
0.7139
0.6928
0.0868
0.0258

NS
NS
NS
NS
NS
NS
S

Table 2: Comparison of percentage reduction of wound size between each group at different time follow up periods
(n=64).

Days
Day 5
Day 7
Day 10
Day 15

Percentage reduction with respect to base line
Honey dressing
Povidone iodine dressing
Mean
S.D.
Mean
S.D.
9.87
24.44
11.79
18.34
27.54
17.44
28.39
17.05
42.58
18.91
32.73
15.74
49.87
20.24
36.30
14.05

Among the honey dressing group, 20 (59.4%)
participants had left foot and 12 (37.5%) participants had
right foot. Among the povidone iodine dressing group, 19
(53.1%) participants had left foot and 13 (40.6%)
participants had right foot. The difference in the

P value

Inference

0.7201
0.8429
0.0255
0.0025

NS
NS
S
VS

proportion of sites between groups was statistically not
significant (p=0.785). The difference in the proportion of
shapes between groups was statistically not significant
(p=0.869).
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The mean wound size in honey dressing was 23.16 cm2 at
baseline, 23.16 cm2 at 1st day follow up, 23.16 cm2 at 3rd
day follow up, 19.38 cm2 at 5th day follow up, 16.13 cm2
at 7th day follow up, 12.44 cm2 at 10th day follow up and
the end of 15th day, it was 10.69 cm2. The difference in
the wound size in Honey dressing group at 1st day, 3rd
day, at 5th day, 7th day, 10th day follow up period with
baseline value were statistically not significant (p>0.05).
The difference in the wound size in honey dressing group
at 15th day follow up period with baseline value were
statistically significant (p value <0.05). The mean wound
size in povidone dressing was 23.03 cm2 at base line,
22.94 cm2 at 1st day follow up, 22.94 cm2 at 3rd day
follow up, 20.28 cm2 at 5th day follow up, 17.06 cm2 at 7th
day follow up, 16.13 cm2 at 10th day follow up and the
end of 15th day, it was 15.06 cm2. The difference in the
wound size in povidone Iodine at 1st day, 3rd day, at5th
day, 7th day, 10th day follow up period with baseline value
were statistically not significant (p>0.05) and the
difference in the wound size in honey dressing at 15th
day follow up period was statistically significant
(p<0.05).
25
20
15
10
5
0
Base

Day1

Day3

Day5

Day7

Day10

Day15

Figure 1: Comparison of area of the ulcer (in cm2)
(n=64).

difference in the wound size in honey dressing group at
1st day, 3rd day, at 5th day, 7th day, 10th day follow up
period with baseline value were statistically not
significant (p>0.05). The difference in the wound size in
honey dressing group at10th and 15th day follow up period
with baseline value were statistically significant (p<0.05).
The mean percentage reduction in wound size in
povidone iodine dressing group was 24.44 at 5th day
follow up, 17.44 at 7th day follow up, 18.91 at 10th day
follow up and the end of 15th day, it was 20.24. The
difference in the wound size in povidone iodine at 1st
day, 3rd day, at 5th day, 7th day, follow up period with
baseline value were statistically not significant (p>0.05)
and the difference in the wound size in honey dressing at
10th and 15th day follow up period was statistically
significant (p<0.05).
DISCUSSION
The increasing prevalence of diabetes has resulted in
concomitant illness. The critical effects of hyperglycemia
include micro-vascular complications (nephropathy,
neuropathy and retinopathy) and macro-vascular
complications (coronary artery disease, stroke and
peripheral arterial disease). Diabetes is a leading cause of
non-traumatic lower extremity amputation, which is often
preceded by a non-healing ulcer. The lifetime risk of foot
ulceration in people with diabetes is 15-20%. More than
15% of foot ulcers result in amputation of the foot or
limb. Several other population-based studies indicate a
0.5-3% annual collective incidence of diabetic foot
ulcers. The prevalence of foot ulcers reported varies from
2-10%. Approximately 45-60% of all diabetic foot
ulcerations are purely neuropathic, whereas 45% have
both neuropathic and ischemic components. It has been
estimated that around 15-27% patients with diabetes
require lower limb amputations predominantly (50%) due
to infection.48

Sky blue- Honey dressings; Violet- Povidone dressings.
60
50
40
30
20
10
0
Day 1

Day 3

Day 5

Day 7

Day 10

Day 15

Figure 2: Percentage reduction of wound size (n=64).
Sky blue- Honey dressings; Violet- Povidone dressings.

The mean percentage reduction of wound size in both
groups of day 1, 3 were almost same and statistically not
significant, while in honey dressing group was 9.87 at 5th
day follow up, 27.54 at 7th day follow up, 42.58 at 10th
day follow up and the end of 15th day, it was 49.87. The

Dressing plays a major role in healing of wounds in
combination with debridement. This study compared the
effectiveness of honey dressing with povidone iodine
dressing of grade 2 diabetic foot ulcers. In the present
study male outnumbered females. That is majority of the
patients in group A (81.3%) and group B were males
(75%). However, the sex distribution pattern in group A
and group B was not significant (p=0.545). Among the
honey dressing group, 18 (56.3%) participants were
farmer, 10 (31.3%) participants were worker and 4
(12.5%) participants were bus driver. Among the
povidone iodine dressing group, 15 (46.9%) participants
were farmer, 14 (43.8%) participants were worker and 3
(9.4%) participants were bus driver. The difference in the
proportion of occupations between groups was
statistically not significant (p=0.582). The difference in
the wound size in povidone iodine at 1st day, 3rd day, at
5th day, 7th day, 10th day follow up period with baseline
value were statistically not significant (p>0.05) and the
difference in the wound size in honey dressing at 15th
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day follow up period was statistically significant
(p<0.05).
2.
Overall the present study showed that dressing with
honey influences granulation and thereby promotes early
healing compared to dressing with povidone iodine.
However, we have less sample size compare these
findings with other studies. We hypothesize that, dressing
with honey might have multiple beneficial effects on
wound bed preparation and healing, through the removal
of necrotic plug by the enzymatic action.
There was one study conducted at AIIMS, New Delhi by
Sonia Gulati et al which showed honey dressing is more
effective as compared to povidone iodine dressing in
achieving complete healing, reducing wound surface area
and pain, and increasing comfort in subjects with chronic
wounds.49
Shukrimi at el conducted a prospective study to compare
the effect of honey dressing for Wagner’s grade-II
diabetic foot ulcers with controlled dressing group
(povidone iodine followed by normal saline). Surgical
debridement and appropriate antibiotics were prescribed
in all patients. There were 30 patients age between 31 to
65 years old (mean of 52.1 years). The mean healing time
in the standard dressing group was 15.4 days (range 9-36
days) compared to 14.4 days (range 7-26 days) in the
honey group (p<0.005) In conclusion, ulcer healing was
not significantly different in both study groups. Honey
dressing is a safe alternative dressing for Wagner grade-II
diabetic foot ulcers.50

3.

4.

5.

6.

7.

8.

9.

10.

CONCLUSION
Several authors have reported that honey enhances
wound healing rate, compared to other conventional or
topical applications in a variety of clinical conditions,
namely, burns, chronic wounds, infected surgical
wounds, and pressure ulcers. In 1999 Kramer conducted a
review of the clinical trials in which povidone iodine was
used for cleansing, irrigating, and dressing wounds. He
concluded that povidone iodine did not effectively
promote good wound healing and did not reduce
bacteriological wound infection. This study shows more
favourable results with honey dressing as compared with
povidone iodine dressing for reduction of wound size in
diabetic foot ulcers.
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Editorial
USE LEAN SIX SIGMA TO IMPROVE PATIENT SAFETY IN HEALTHCARE SECTOR
Globally, healthcare systems are at a cross road. tvlany political and healthcare leaders, and in fact the
public itself is calling for, if not demanding, there design of health care delivery. The concern is fueled by
ever increasing costs and high expectations, while at the same time having surprisingly low rates of
patient adherence to care and highrates of adverse eventsl. ln response, many jurisdictions have
attempted to introduce standardized protocols like Lean. Lean is a widely used quality improvement
methodology. Lean thinking was first developed in the automotive and manufacturing industries but it
'removing
has recently expanded to the healthcare sector. Lean thinking begins with identifying and
waste' in orderto'add value'to the customer or patient.
The six sigma theory is a process or product improvement or (re-) design approach developed initially
by 1Votorola in the 1980s, then further byAllied Signal and General Electric2. Having achieved widespread
acceptance in manufacturing, Six Sigma is currently becoming very popular in the service sector (especially
with US-owned firms)3. lts structured framework and analytical-tool-based approach make it a very
attractive training 'product'. Six Sigma builds on the work of Shewart and Deming, and the Total Quality
[\4anagement (TQIr/) approach. Applications of Lean within healthcare and the wider public sector are
often reported but rarely evaluated formally from an academic perspectivea. Outside the UK the most
well-known examples appear to be Virginia ltlason (Seattle), Thedacare (Wisconsin) and Flinders
(Adelaide)s. The Lean Enterprise lnstitute articulates five main principles of Lean: specify value from the
standpoint of the customer, identify all the steps in the value stream and eliminate steps that do not
create value, make the steps flow smoothly toward the customer, let customers pull value from the next
upstream activity and begin the process again untila state of perfection is reached.

The introduction of the principles placed 'customer value' and 'removing waste' at the centre of Lean
thinking. ln this manner, the process is essentially driven by'what customers want'and then organizational
steps are taken to define which activities are considered to be'value-adding' as opposed to'non-value
,Value
adding'activitiesare encouraged because they directly contribute to creating a product
adding'.
or service a customer wants6. On the other hand, 'non-value adding' activities are considered a waste
and need to be removed or avoided.
ln health care industry keeping patients satisfied is high priority. Now a day patients have lots of choices
between different health care providers. So, quality has become very important in health care industry. lf
an organization wants to give good treatment to patients, it has to develop good processesT. Waste of
money, time, supplies service will decrease value in every sector. This can be achieved by using lean six
sigma into health care industry. Lean approach does not focus on large scale investments, but it gives
healthcare organizations an alternative methodologyforachieving improvementwithout high investments.
Lean concepts within a healthcare service organization and deliberates aspects such as when and
where to start, organization change, process definition, process change, project and programme planning,

A
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performance and quality improvement, project implementation, project monitor and project evaluations.
Healthcare quality can be improved by supportive visionary leadership, proper planning, education and
training, availability of skilled resources, effective management of resources, employees, cooperation
and coordination among service providers. An effective performance measurement will help to guide an

organization to evaluate key process and effect positive change to improve care. Outcome from this
performance measurement is useful to establish performance benchmarks, helps to identify the best
performance in the industry and assessing the quality, effectiveness and value of healthcare service.
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Urinary stones in a continent catheterizable pouch: A case report
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ABSTRACT
Changes in anatomy, as well as other metabolic factors, often result in the urinary tract infection and urolithiasis in patients after
urinary diversion. The surgical management of stones in patients after urinary diversion is challenging. We report the case of a
21-year-old female presenting with fever. This patient had earlier undergone the creation of a continent urinary reservoir with
appendicular catheterizable stoma for a failed exstrophy repair. We report the management of urinary stones occurring in this
patient.
Key words: Continent urinary diversion, Pouch, Complications, Urolithiasis

T

oday in the practice of modern pediatric urology, there is
usually very little need for incontinent urinary diversion
in the patient with bladder exstrophy [1]. A non-refluxing
colon conduit is usually recommended in a young child with a
bladder that is too small to close, or in a failed closure where
the bladder template is too small to reclose. This usually protects
the kidneys from vesicoureteral reflux, and whenever clinically
indicated, undiversion can be performed at an older age [1].
However, in India, many children with exstrophy come for
treatment at a much later age and urinary diversion remains the
only option. The main reason for delayed treatment remains
poverty. Changes in anatomy that occur in the post-operative
period, as well as other metabolic factors, often result in the
urinary tract infection and urolithiasis in patients after urinary
diversion [2].
The reported incidence of stones associated with urinary
diversion ranges from 9% to 11% after ileal conduit diversion,
17% to 27% for pouch stones after Kock pouch diversion, and
11% to 12.9% after Indiana pouch diversion. These stones
also have a 33–63% recurrence rate within 3–5 years after the
initial intervention [3]. The surgical management of stones in
patients after urinary diversion is challenging. Open operation
monotherapy has a limited role in the treatment of urolithiasis
in these patients on account of the high recurrence rate of stones,
post-operative scar, tissue adhesion, and the changed anatomy.
We report a case of urinary stones occurring in a patient with a
continent catheterizable pouch and experience in the management
of urinary tract stones.
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CASE REPORT
A 21-year-old female presented with complaints of lower
abdominal pain and occasional fever of 2 months duration. This
patient had presented to us earlier, at the age of 14 years with a
history of failed exstrophy of the bladder repair. Her exstrophy
was repaired at the age of 6 years at some other hospital. As
the bladder plate was shrunken, she underwent cystectomy
with an ileocecal continent urinary reservoir with appendicular
catheterizable stoma [4,5]. Labial reconstruction with the
remodeling of the genitalia too was done [4].
On examination, the vitals were stable. Plain X-ray abdomen
(Fig. 1) and ultrasonography revealed multiple urinary calculi in
the region of the bladder. A computed tomography scan revealed
the continent urinary reservoir to be of adequate volume with no
secondary changes (Fig. 2). The upper tracts appeared normal
and there were multiple (six) calculi in the reservoir (Fig. 3). In
view of a good functioning appendicular stoma, it was decided to
perform open poucholithotomy.
A suprapubic transverse incision was made and abdomen
opened in layers. The pouch was identified. Stay sutures were
taken over the pouch and a small incision made on the pouch
so as to extract the calculi. The calculi were extracted using
litholapaxy forceps. Pouchoscopy was done to confirm that all the
calculi were extracted. The patient withstood the surgery well and
had an uneventful recovery. The patient was advised to perform
frequent washes of her reservoir and to keep regular follow-up.
Biochemical analysis of the stones revealed them to be triple
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Figure 1: Plain X-ray abdomen

Urinary stones in a continent catheterizable pouch
through a Mitrofanoff catheterizable conduit is not advisable, as
disruption of the continence mechanism can occur [7,8].
Percutaneous access to augmented bladders has been reported,
although the risk of extravasation of irrigant material can occur if
the bladder is not adherent to the abdominal wall. Injury to bowel
and bladder can inadvertently occur, although the incidence is
rare [9]. In skilled hands, the percutaneous approach can prove
as efficacious as open cystolithotomy. Open cystolithotomy is
often the preferred approach for large stone burdens or multiple
calculi. One novel approach to the percutaneous management
of pouch calculi consists of the use of a flexible cystoscope
through the catheterizable stoma followed by distention of the
pouch. Percutaneous access is obtained under direct vision and a
laparoscopic entrapment sac is passed through the percutaneous
tract. The stones are then loaded into the sac and the sac is then
partially extruded through the access tract. An Amplatz sheath
is introduced into the sac and ultrasonic lithotripsy is performed
to reduce the stones, allowing for extraction through the
percutaneous site [10].
CONCLUSION
Urinary stones are commonly occurring complications following
the creation of a continent urinary pouch. They can be safely
managed with surgical removal. Prevention with the use of drugs
and hydration is a must.
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The management of urinary calculi in an augmented bladder
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other complications associated with infected urine [6]. However,
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treatment of calculi in an intact bladder. Endoscopic management
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ABSTRACT
Introduction: Wilms tumor (WT) is the most common form of childhood kidney cancer. Hypertension (HT) is noted
in children with WT either at the time of initial presentation or in the post-operative follow-up period. Increased renin
secretion could be the probable reason in most of the cases. Objective: The objective of this study was to assess the
severity of HT and response to the treatment. Materials and Methods: We retrospectively reviewed all the children who
had been treated for WT and presented with HT in the follow-up period. All the children below the age of 18 years with
histologically confirmed WT, diagnosed between January 2000 and December 2018 at our hospital, were included in the
study. Only patients with a documented diagnosis of HT that required treatment with antihypertensive therapy were included
in the hypertensive group. Results: A total of 3 patients (8.57%) developed age-related HT in the follow-up period, needing
medications. Amlodipine (calcium channel blocker) was a drug used in all children to control HT. Conclusion: HT is known
to occur in children treated for WT at the time of initial diagnosis or during follow-up. Children can be properly managed
with the use of medications.
Key words: Hypertension, Nephron-sparing surgery, Wilms tumor

W

ilms tumor (WT) is the most common form of
childhood kidney cancer. It accounts for 6% of all
pediatric cancers and represents more than 95% of
the kidney tumors in children and is commonly seen in children
younger than 5 years [1,2]. Considerable progress has been made
in the treatment of WT over the past few decades. At present, the
5-year overall survival (OS) exceeds 90% [3,4].
Hypertension (HT) is commonly noted in children presenting
with WT. It could be due to increased renin secretion in response
to renal ischemia produced by the pressure of the tumor on the
hilar or intrarenal vessel. Moreover, the tumor itself could directly
be responsible for HT by producing renin itself. In addition, as the
Brenner–Barker hypothesis noted, there is a significant reduction
of nephrons with the development of renal HT and progressive
renal failure [5,6]. Approximately 20–55% of children with WT
reportedly present with HT at diagnosis [7-9].
Cozzi et al. [10] reported that there is an inverse relationship
between the number of nephrons and blood pressure (BP),
irrespective of whether nephron number is reduced congenitally
or in postnatal life [11]. Vahid-Hosseini et al. found that
patients who had undergone bilateral partial nephrectomy (PN)
demonstrated less HT than those who underwent unilateral partial
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plus contralateral total nephrectomy [12]. Hubertus et al. reported
that 66.7% of their patients had HT after unilateral partial plus
contralateral total nephrectomy and 20% after bilateral PN [13].
We retrospectively reviewed our series of children who had been
treated for WT and presented later with HT.
MATERIALS AND METHODS
We retrospectively included all children below the age of 18 years
with histologically confirmed WT, diagnosed between January 2000
and December 2018 at our hospital. This was a single-center study
with clearance obtained from the Institutional Ethical Committee.
All the patients signed informed consent before the commencement
of the study. Data on demographics, BP at diagnosis, histopathology,
stage (I, II, III, IV, or V), chemotherapy, radiotherapy, complications,
and treatment outcomes were collected. Only patients with
a documented diagnosis of HT that required treatment with
antihypertensive therapy were included in the hypertensive group.
Patients with incomplete data were excluded from the study.
HT was diagnosed based on the published standard definition
of systolic and/or diastolic BP ≥95th percentile for age, gender,
and height [14]. Documented BP was used to classify children
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into normotensive and hypertensive groups. Descriptive statistics
were used to summarize patient demographics and clinical
information.

Table 1: Pre‑ and post‑operative parameters of the study
population

RESULTS

1

During the study, a total of 35 children underwent surgery for
WT. Thirteen of these children underwent unilateral radical
nephrectomy, 15 underwent unilateral nephron-sparing surgery,
one child with bilateral WT underwent bilateral nephron-sparing
surgery, and the remaining six underwent simple/cytoreductive
nephrectomy/palliative nephrectomy. The mean age of the
children was 39.6 months (range – 12–72 months). There were
21 males and 14 females. None of the children had high BP at
presentation.
Twenty-eight children with unilateral operable WT
(Stages I and II) who underwent either unilateral radical
nephrectomy or nephron-sparing surgery had a mean follow-up
of 53.68±23.82 months. Children (n=13) undergoing unilateral
ablative/radical nephrectomy had significantly higher mean
systolic and diastolic BP at the end of 12 months after surgery
when compared to children (n=15) undergoing unilateral
nephron-sparing surgery (Table 1). However, only two children
undergoing unilateral radical nephrectomy had age-related HT
needing treatment with medications.
One child (2.85%) with bilateral WT, who had undergone
bilateral nephron-sparing surgery with a follow-up period
of 12 months, presented with HT 7 months after surgery.
He presented with vomiting, confusion, and weakness. He
needed admission, complete bed rest, and medications. Out
of the remaining 6 children (17.14%) who underwent simple/
cytoreductive nephrectomy/palliative nephrectomy were on
chemoradiation therapy, three died due to disease at a mean
follow-up of 49 months. The remaining two were alive at a mean
follow-up of 38 months with neither of them having HT.
A total of 3 patients (8.57%) developed age-related HT needing
medications. Amlodipine (calcium channel blocker) was the drug
used in all children to control HT. An initial dose of 2.5 mg once
a day was used and if required, it was increased to 2.5 mg twice
daily. All the children were taking the drug and control of HT was
found to be adequate.
DISCUSSION
HT is known to be associated with several childhood cancers
at diagnoses, such as WT, neuroblastoma, brain tumors, and
pheochromocytoma [7]. The etiology of HT in the children with
cancer could be multifactorial. It could be due to renin secretion
by the tumor or secondary to mechanical mass effect causing
renal vascular compression or thrombosis. Hormonal secretion of
glucocorticoids or catecholamines, cancer-related pain, treatment
with steroid chemotherapy, and increased intracranial pressure
could be other causes of HT [7-9].
In children with WT, HT results from increased renin
production secondary to intrarenal vascular compression.
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Number Parameters

2

3

NSS
(n=13)

SN/RN
(n=15)

Pre‑operative serum
0.48±0.16 0.42±0.11
creatinine (mg %)
Post‑operative serum 0.56±0.08 0.88±0.06
creatinine (mg %)
Pre‑operative
102.6±9.57 104.0±6.47
systolic BP (mmHg)
Post‑operative
109.4±5.57 110.6±7.63
systolic BP (mmHg)
Pre‑operative
65.3±6.18 64.3±6.04
diastolic BP (mmHg)
Post‑operative
74.5±5.19 82.1±8.78
diastolic BP (mmHg)

p‑value
0.0001

0.0012

0.0114

p<0.01 statistical significance. BP: Blood pressure

Alternatively, renin may also be produced by tumor cells [15].
Increased plasma renin concentration has been reported in
approximately 80% of hypertensive WT children at diagnosis,
and relapse was observed in three out of four patients with
increased plasma prorenin/renin concentrations [8,16]. Renin
production is controlled by the renin–angiotensin system, which
plays a decisive role in maintaining BP homeostasis.
Vahid-Hosseini et al. [12] concluded that the decreased
number of nephrons following surgery for WT is associated
with a high risk of HT and also end-stage renal disease. They
analyzed four children (eight kidneys) with bilateral WT and eight
unilateral undergoing complete resections. The size of the kidney
was measured using volumetric analysis computed tomography
scan imaging. Total kidney volume was significantly larger
after bilateral PN (98.1 cm3) versus unilateral partial plus total
contralateral nephrectomy (60.9 cm3). The authors concluded
that children with bilateral WT benefited from bilateral nephronsparing surgery. HT was less common after bilateral PN.
At present, the International Society of Paediatric Oncology
risk stratification is based on stage, histology, tumor volume, and
the response of the tumor to pre-operative chemotherapy [17].
Although HT is reported in up to 55% of children with WT at
diagnosis, its prognostic significance on survival outcome has
never been studied [7-9]. Jastaniah et al. [18] retrospectively
analyzed 85 children with WT diagnosed between January 2000
and August 2013 to determine the prognostic effect of HT at
diagnosis on outcomes. The remission rates were 56% in the
hypertensive group as compared to 82% in the normotensive
group. The 5-year OS in the hypertensive group was 67% as
compared to 89% in the normotensive group. The authors
concluded that HT at diagnosis was a predictor of poor outcome.
Anesthetic management can be challenging in children with
HT, diagnosed in the pre-operative period. HT could be severe
enough to cause encephalopathy and cardiovascular compromise.
Secondary hyperaldosteronism and hypokalemia could manifest
itself as chronic HT [19]. Significant intraoperative bleeding could
result from improperly controlled HT. Pre-operative recognition
of HT and appropriate pre- and perioperative treatment is
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mandatory for safe surgical treatment. Angiotensin-converting
enzyme inhibitors are the drugs of choice. One could add a shortacting beta-antagonist to control HT in severe cases [19]. All the
children with HT in our series were adequately managed with
medications in the follow-up period.
CONCLUSION
HT is known to occur in children treated for WT at the time of
initial diagnosis or during follow-up. Children can be properly
managed with the use of medications.
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A comparative study on depression, anxiety and stress among
Indian and Malaysian medical undergraduates
Haritay S1*, Angolkar M2, Wantamutte A. S3, Dhagvakar P4
ABSTRACT
Introduction: Stress is a major contributor of severe mental disorders like depression and
anxiety. It has gained global importance due to its disease burden at large. It has a negative
impact on life and thereby leads to suicidal deaths especially among 15-29 years old. Medical
graduates face challenges in striking a balance between academic/hospital and personal/social
life. Objective: To assess and compare stress, anxiety and depression among Malaysian and
Indian medical undergraduates. Methodology: A comparative study was conducted among
Malaysian And Indian medical undergraduates using a predesigned questionnaire. Total of
303 students were included in the study and their stress anxiety and depression levels were
assessed using an ADSS- a 48-item scale. Data was analyzed using descriptive and inferential
statistics. Results: Majority of the participants 63.9% and 56.8% belonged to the age group of
18–20 years with higher number of females 58.1% and 67.1% in Malaysian and Indian
groups respectively. In Malaysian group , on the stress scale score was low while on the
anxiety and depression scale, score was below average for majority of the participants
(45.8%, 50.3% and 66.5% respectively) but in the Indian group on all scales majority of the
participants belonged to average score range (32.4%, 50% and 50% respectively)
Conclusion: Average levels of stress anxiety and depression were higher among Indian
students compared to Malaysian students which demands more attention to be paid to the
mental health needs of Indian medical undergraduates by providing them required support
and helping them tackle with stress.
Keywords: Depression, Anxiety, Stress, Malaysian, Medical Undergraduates, ADSS
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‘
ental health is a state of well-being in which the individual realizes his or her own
abilities, can cope with the normal stresses of life, can work productively and fruitfully, and
is able to make a contribution to his or her community,1
Quality of life is determined in terms of equilibrium of mind and body. Happiness and
sadness are two psychological aspects which contribute in human development and growth.
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Modern trends have brought drastic shift in life style leading to larger magnitude of health
issues. It is estimated that by 2020 15% of DALYs will be due to mental and behavioral
problems. Mental disorders at adolescence also affects adulthood, as suicidal death is most
common among 15- 29 years old. Psychological disorders identified are major depression,
bipolar disorder, OCD and phobia.,2,3
Across the globe medical students have reported most common symptoms of stress, anxiety
depression which are leading contributors of disability. Medical students witness higher
psychogenic issues due to the professional demands, staunch commitments, responsibilities,
longer study hours and long hospital postings.4,5
Indian medical undergraduate curriculum upto2019 was very different as compared to the
curriculum followed in other international medical schools. Although factors like living
conditions, campus environment and facilities availed if kept same for both students a
difference in the curriculum may affect the psychology of medical undergraduate. This study
was therefore conducted with an objective to assess and compare the stress, anxiety and
depression levels among Malaysian and Indian Medical undergraduates
METHODOLOGY
A comparative study was conducted among Malaysian and Indian Medical Undergraduates of
two private colleges in 2019.
Sample
The sample comprised of 303 medical students. All Malaysian medical undergraduates
belonging to phase I/II/III present during the day of data collection were included in the
study. Matching was done for including the Indian medical undergraduates and they were
selected using lottery method (for phase I) and systematic random sampling (for phase II and
III). Students who were unwilling to participate in study and those who did not fill the
questionnaires were excluded.
Ethical Consideration
Every participant was explained about the study procedure and a written informed consent
was obtained. Ethical clearance was obtained from Institutional Ethics Committee.
Tools
Anxiety, Depression, Stress Scale (ADSS) which is a validated 48- item scale developed to
measure the stress, anxiety and depression symptoms was used to assess the levels of anxiety,
depression, stress among the participants.
Screening procedure
The ADSS scores of medical students were classified according to the table mentioned
below. Variables considered for the study were age, gender, education status, stress, anxiety
and depression levels among medical undergraduates.
Classification of DAS Score as per the standardized questionnaire.
Depression
Category
Scores
Below average
0-2
Average
3-8
Above average
9-12
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Category
High
Anxiety
(Low)
(Below average)
(Average)
(Above average)
(High )
(Extremely high)
Stress
(Low)
(Below average)
(Average)
(Above average)
(High)

Depression
Scores
13-15
0
1-3
4-9
10-12
13-16
17 and above
0-2
3-4
5-8
9-11
12-14

Privacy and confidentiality
The identity of the participants was protected by using appropriate codes for each participant
during data collection period.
Statistical Analysis
Data was analyzed by using SPSS version (20.0). Percentages and proportions were
calculated for the variables. Independent ‘t’ test was used to calculate group means.
RESULTS
Table No. 1 Socio-demographic profile of study participants
Indian students
Particular
Category
Percent %(n)
Male
41.9 (62)
Gender
Female
58.1(86)
<= 17.00
2.0(03)
18.00 - 20.00
56.8(84)
Age
21.00 - 23.00
40.5(60)
24.00+
0.7 (1)

Malaysian students
Percent%(n)
32.9(51)
67.1(104)
0
63.9(99)
35.5(55)
0.6 (1)

The male to female ratio in Indian group was 62: 86 and in Malaysian group it was
51:104which accounts to higher female participants in both groups with 58% and 67%.
Maximum participants 63% and 56%were in the age group of 18–20 years, followed by 40%
and 35% were in the 21 – 23-year age group in both Malaysian and Indian groups
respectively.
Table No. 2 Distribution of participants according to Depression levels
Indian students
Malaysian students
Depression
Range
Percent % (n)
Percent % (n)
Below average
37.2 (55)
66.5 (103
Average
50.0 (74)
27.7 (43)
Above average
10.1 (15)
5.2 (08)
High
2.7 (04)
0.6 (01)
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The highest number of participants in Indian group 50.0% were in range of average level of
depression were as in Malaysian group 66.5% were in below average range of depression.
Table No. 3 Distribution of participants according to Anxiety levels
Indian students
Malaysian students
Anxiety
Range
Percent %(n)
Percent%(n)
(Low)
7.4(11)
10.3(16)
(Below average)
33.8(50)
50.3(78)
(Average)
50.0(74)
34.8(54)
(Above average)
6.1(9)
3.9(6)
(High)
2.0(3)
0.6(1)
(Extremely high)
0.7(1)
0(0)
Half of the participants 50% in Indian group had average level of anxiety where as in
Malaysian group 50.3% had below average level of anxiety.
Table No. 4 Distribution of participants according to Stress levels
Indian students
Malaysian students
Stress range
Percent%(n)
Percent%(n)
(Low)
32.4(48)
45.8(71)
(Below average)
14.9(22)
14.8(23)
(Average)
32.4(48)
27.7(43)
(Above average)
16.9(25)
7.7(12)
(High)
3.4(5)
3.9(6)
In Indian group 32.4% were equally distributed in low and average range of stress were as
in Malaysian group majority 45.8% were in low range of stress level.
Table No. 6 Independent samples t test for two groups
Variables Group
Mean
SD
Mean Diff
Indian
19.97
1.50
Age
0.12
Malaysian 20.08
1.14
Indian
4.11
3.32
Depression
1.7
Malaysian 2.41
2.83
Indian
4.66
3.51
Anxiety
1.15
Malaysian 3.50
2.96
Indian
5.11
3.56
Stress
1.21
Malaysian 3.90
3.45
*p<0.01

t-value

p-value

0.771

0.441

4.810

0.001*

3.094

0.002*

3.007

0.003*

Result
Nonsignificant
Significant
at 1%
Significant
at 1%
Significant
at 1%

Mean and SD scores for Indian undergraduates were 19.97 and 1.50 whereas for Malaysian
undergraduates they were 20.08 and 1.14 with t-value showing non-significant difference
with the age factor.
Mean and SD scores of depressions for Indian group were 4.11 and 3.32 whereas for
Malaysian group they were 2.41 and 2.83 with a t-value of 4.810 indicating a significant
difference at 0.01 level. Similarly Mean and SD scores of anxieties for Indian group were
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4.66 and 3.51 whereas for Malaysian group they were 3.50 and 2.96 with t-value of 3.094
indicating significant difference at 0.01 level. For stress, the Mean and SD scores for Indian
group were 5.11 and 3.56 and for Malaysian group they were 3.90 and 3.45 with t-value of
3.007 indicating a significant difference at 0.01 level. Concluding higher mean levels of
depression anxiety and stress in Indian group compared to Malaysian group.
DISCUSSION
Many studies were conducted showing stress ranges in medical students but no study was
conducted which assessed the level of stress anxiety or depression in comparison with two
academic curriculums.
In this study maximum participants 63% and 56%were in the age group of 18–20 years,
followed by 40%and 35% in 21 – 23-year age group in the Indian and Malaysian groups
respectively. Various studies conducted in different parts of India like Mysore, Nanded and
others have reported that more than 50% of the participants belonged to age group of 17 to
24.5Another study conducted in Nepal by Kunwar .D (2016) also reported that 56%
participants were in age group of 21-25 years and 42 % were below 20 years.5,6,7,8.
Higher number of female students were observed in both Malaysian and Indian group 67%
and 58% respectively A study conducted in Raichur reported that male and female ratio was
207: 214 In another study conducted in Delhi the male , female ratio was 124:63. In contrast
to these results, male participants were higher in number compared to females in a study
conducted by Subita P Patil1.Another study conducted by Somnath Salgar observed 165
number of male participants compared to 113 female4,9,10
In present study highest number of participants in Indian group 50% were in range of average
level of depression were as in majority of the participants in Malaysian group 66%were in
below average range of depression. Studies conducted in Western Rajasthan by Neha
Agrawal found 61 % students had mild depression while 36% had moderate depression. A
study conducted by Dr Anitha at Nellore that assessed depression among 152 participants
showed 24.3 % of them had mild to moderate depression and while 11.8% had moderate to
severe depression. Ajit Singh in his study at Bareilly showed a total prevalence of depression
in a range of mild which was 64.8% and 27.8% in the range of moderate level of depression
11,12,13

In the present study almost half of the participants in Indian group 50% were in average level
of anxiety where as in Malaysian group 50.3% had below average level of anxiety. Similar
results were seen in studies conducted by Subita Patil in 2016, which showed 29%
participants had mild anxiety while 16% had moderate level of anxiety, another study
conducted by Neha Taneja that assessed DAS, showed majority 40% of students having
higher levels of anxiety. In A systematic review done by Vikas Menon it was seen that the
pooled prevalence of anxiety from 16 studies among medical students across India was
39%.1,4,6
In this study among both Malaysian and Indian group majority 32% and 45% participants
were in average and low range of stress respectively. A study carried out by Vrushali.S.Baste
which assessed stress among 90 students showed that 45% had mild stress and only 1% had
severe range of stress. In a study by Mansoor Ahmed, that assessed stress among government
medical students of Mysore, 20% participants were in range of mild stress and 6% in severe
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stress range. Similar results were seen in a study conducted by Vivek B.Waghachavare in
which 9.4% had mild stress and 6% had severe stress. The results of a study carried out by
Sreejith Nair in Raichur among 245 medical students showed that 25% respondents suffered
from mild stress and 13 % suffered from severe stress. In another study conducted by Priti
Solanky which assessed stress among medial students of all years of a government college in
Surat, it was seen that 55% had mild to moderate stress and 41% had severe stress. 14,15,16,17,18.
CONCLUSION
Average levels of stress anxiety and depression were higher among Indian curriculum
students compared to Malaysian curriculum students even though all the other external
factors like their environment, campus, study facilities and services were same. This showed
that a change in the academic curriculum making it more practice oriented may help in
reducing the stress among Indian medical undergraduates. Steps need to be taken so as to pay
more attention to the mental health needs of Indian medical undergraduates by providing
them required support and helping them tackle with stress.
Recommendation
Addressing mental health of medical students and helping them tackle various psychological
issues by setting up counseling facilities and other such services can help these students in
coping up with the academic pressure.
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ABSTRACT

Article History:

Background: A quarter of the world’s population is infected with Tuberculosis,making it a major
public health problemwith increasing morbidity and mortality. Silicosis, commonly seen in stone
cutters is associated with tuberciulosis.
Objective: To find the Prevalence of Tuberculosis in stone cutter in Belagavi.
Methodology: A cross sectional study was conducted among 138 participants working in the stone
industry/stone cutters selected by simple random sampling technique. Using the pretested
questionnaire data was collected. They were diagnosed based on the clinical symptoms and referred
to the tertiary care centres for conformation of tuberculosis.
Results: The prevalence of tuberculosis is 2(1.45%) among stone cutters. It was seen that all the
participants had more than 15 years of exposure and were in the age group of above 40 years.
Conclusion: There is a need to make more awareness about safety measures to decrease
occupational exposure and there should be need for continuous screening for tuberculosis among
stone cutters.
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INTRODUCTION
Tuberculosis continues to be a major public health problem in
India, it is estimated with 2.3 million new cases yearly, creating
the maximum TB problem country in the world. TB is an
infectious disease caused by Mycobacterium-bacilli. It
generally affects the lungs but can also affects other parts of the
body. It is curable disease.1
One fourth of the world’s population is infected with TB. In
2017, 10 million people globally became sick with TB. There
are 1.3 million TB related death worldwide.1
Tuberculosis with silicosis is considered as a major problem
infection of lungs as combined with silicosis and together entry
is known as silico – tuberculosis as silicosis itself is a risk
factor for TB. Silicosis is an occupational lung disease caused
by the interstitial deposition of crystalline silica (SiO2).
Silicosis is an increasing interstitial lung disease, categorized

by shortness of cough, breath, fever. it can be extant in three
different forms i.e. acute, accelerated and chronic.2
Acute: Symptoms happen a few weeks up to Years after
exposure to large amount of silica.3
Accelerated: Notice signs about 5 to 10 years heavy exposure
to silica.3
Chronic: problem may not show up until decades after your
exposure to low or moderate amounts of silica. Symptoms may
be mild at first and slowly worsen. 3
Exposure to huge amounts of free silica can go ignored because
silica is odorless, non-irritant and does not cause any urgent
health effects. It affects the lung tissue due to inhalation of
crystalline silica particles of 0.5 to 5 microns in size.
It occurs most usually as an occupational disease of people.
The main source of silica exposure the people who work in
stone cutting, stone mine, quarrying, tunneling, mining,

*Corresponding author: Dr Mubashir Angolkar
Professor, Department of Public Health, JNMC, KLE Academy of Higher Education and Research, Belagavi

International Journal of Recent Scientific Research Vol. 11, Issue, 02 (E), pp. 37529-37533, February, 2020
polishing, sandblasting, glass manufacturing, coal miners, and
manufacture and building construction industries. Exposure to
huge amounts of free silica can go ignored because silica is
odorless, non-irritant and does not cause any urgent health
effects.6
For diagnosing of silico – tuberculosis many tests can be done
like chest x – ray, CT scan, Bronchoscopy, Biopsy, and sputum
test. Among them chest radiograph is the most essential tool.
There is a direct relationship between the severity of chest
radiographic changes and degree of silica exposure. In primary
stages, there is ‘reticulation’ of the lung fields due to ticking of
peri-vascular and inter-communicating lymphatics. The
silicotic nodules initially are 2-5 mm in diameter, homogenous
in density and usually bilaterally symmetrical. In later stage the
silicotic nodules frequently unite and conglomerate to form
large shadow of ‘Progressive Massive Fibrous’ (PMF).7
In 1995, the World Health Organization and the International
Labour Organization began a public awareness and prevention
campaign to eliminate silicosis from the world by 2030.6
Several countries – China, Brazil, Thailand, South Africa,
Malaysia, Indonesia, Mexico, Poland, , Turkey, Ukraine, the
Bolivarian Republic of Venezuela and Viet Nam – have started
national programs for the elimination of silicosis.3 However, in
many developing countries, including India, continues to be an
occupational health hazard.

MATERIALS AND METHODS
The present study was undertaken to identify the prevalence of
tuberculosis in silica industry worker. The detail research
methodology adopted for the study including the methods, tools
and techniques, study area and procedures followed in the
selections of samples, collection of data analysis has been
described in this chapter.
Study Design: Cross Sectional Study
Source of Data: Population working in the stone industry or
stone cutters.
Study Period: August 2018 to Feb 2020
Data Collection Period-March 2019 to Dec 2019
Study Population: People exposure to Silica dust more than 10
year.
Sample Size: 138
n = Z2 x p x (100-p)
d2
Where n= number of subjects required,
Z= 1.9
p= 10%10
d= 5% (possible error)
Hence, sample size = (1.96)2 x 10 x 90 =138 (5)2
Sampling Technique: simple random technique

After the enactment of factory Act 1948 still elimination of
silicosis in indioa is a main chllange. due to the variations in
silica concentration and duration of exposure in the work
environment the reported prevalence of silicosis in india ranges
widely-from 3.5% among 1997 workers in an ordnance factory
to 54.6% in 593 workers in the slate-pencil industry.

Inclusion Criteria

In 1999, the Indian Council of Medical Research reported that
around 3.0 million workers are at high risk of exposure to
silica; of these, 1.7 million work in mining or quarrying
activities, 0.6 million in the production of non-metallic
products (such as refractory products, structural clay, glass and
mica) and 0.7 million in the metals industry.4 There are also
around 5.3 million construction workers at risk of silica
exposure.6

Participant who did not give consent.

The National Human Rights Commission of India (NHRC)has
directed the governments of the states and union territories of
India to provide complete information about all measures taken
to prevent and eliminate the problem of silicosis.
Awareness is being raised through information materials
printed in the local language. Silicosis health-care units have
been established in silicosis-risk districts, where free chest Xray and pulmonary function tests are done. Regular inspections
are made of industries that use silica, with active involvement
of nongovernmental organizations (NGOs) to ensure proper
monitoring.6
Many studies are conducted in different countries of the world
but no studies are conducted in Karnataka. Hence the present
study helps to estimate the prevalence of tuberculosis in
silicotic patients.

a.
b.

Participants exposed with more than 10 year to Silica
dust.
Participants of age above18 years.

Exclusion Criteria

Data Collection Tool
Structured Pre-tested questionnaire.
Data Collection Procedure
Permission from the concerned authority was obtained. The
study procedure was explained to the participants and the
informed
consent
was
obtained.
Information
of
sociodemographic and then details of exposure to silica dust
was collected
Diagnostic Criteria
Based on the clinical signs and symptoms of cough, fever they
were diagnosed to have tuberculosis. For the further
conformation they were referred to tertiary care centers.
Data Analysis
Data was analysed using SPSS software version- 20.1 software.

RESULTS
This Cross-section study was conducted on stone crusher
participants who are exposed to more than 10 years by visiting
different stone crusher mills for a period of 10 months from
March to 31st December 2019.
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Data Analysis and Interpretation
Data collected was tabulated and statistically sorted. Data was
collected at one time using the pre tested questionnaire. The
baseline date was collected through pretested questionnaire by
face to face interview and based on the clinical signs and
symptoms of cough, fever they were diagnosed to have
tuberculosis. For the further conformation they were referred to
tertiary care centers.

Table no 4 shows that among 138 participants,57(41.3%) were
in class IV, 47(34.06%) were in class III, 20(14.9%) were in
class II, 11(7.97%) were in class V, 3(2.17%) were in class I.
Table 5 Distribution of the participants based on their
consumption of tobacco product and Alcohol
Consumption
Tobacco chewing
Smoking
Mava/Gutkha
Alcohol

Socio-demographic profile
Table 1 Age wise distribution of the participants.
Age in years
Below 30
31 - 40
41 - 50
51 - 60
Above 61
Total

Percentage%(n)
28.3 (39)
52.9 (73)
9.4 (13)
7.2 (10)
2.2 (3)
100 (138)

Table no.1 shows the distribution of study participants
according to their age in years. Highest distribution with 52.9%
was seen in the age group of 31-40 years. Followed with 28.3
% in under below 30 yrs. with lowest with 2.2 % in age group
above 61 years.
Table 2 Literacy status of the participants
Literacy status
Illiterate
Secondary school
completed
Higher secondary
completed
Degree completed
Post graduate degree
completed
Total

Percentage% (n)
13.8 (19)
47.1 (65)
32.6 (45)

Symptoms of Tuberculosis
Cough
Coughing of blood
Fever
Weight loss
Chest pain
Shortness of breath
Tired and weak

Percentage% (n)
22.5 (31)
69.6 (96)
5.8 (8)
.7 (1)
.7 (1)
.7 (1)
100 (138)

Table 4 Distribution of participants based on total income of a household per
month (Modified BG Prasad’s Socio-economic Classification-2019
In Rs/month
7008 and above
3504 - 7007
2102 - 3505
1051 - 2101
1050 and Below

Percentage% (n)
2.17 (3)
14.49 (20)
34.06 (47)
41.30 (57)
7.97 (11)

Percentage% (n)
5.1 (7)
0.7 (1)
2.2 (3)
0.7 (1)
8 (11)
1.4 (2)
2.2 (3)

Table no 6 shows Out of 138 participants, 11(8%) had chest
pain, 7(5.1%) had cough. 3 (2.2%) participants had tired and
week, 2(1.4%) had shortness of breath. Coughing of blood and
weight loss was observed in only 1(0.7%) participants.
Prevalence
Table 7 Prevalence of Tuberculosis
Tuberculosis
+VE
-VE
Total

100 (138)

Table no 3 Shows the distribution of study participants
according to their duration of exposure. Most of the participants
were 11-15 years age group 96(69.6%), 31(22.5%) were 10
years age, 8(5.8%) were 16-20 years age group, 1(0.7%) were
more than 21 years participants.

Social class
I
II
III
IV
V

Table 6 Distribution of participants based on symptoms.

0.7 (1)

Table 3 Distribution of participants based on duration of
exposure.
Years
10
11 - 15
16 - 20
21 - 25
26 - 30
Above
31
Total

Table no 5 Shows that among 138 participants, 51(37%) were
tobacco chewers, 11(11.6%) were Smokers, 33(23.9%) were
mava/gutlka chewers and 37(26.8%) were alcoholic consumers.

5.8 (8)

Table no 2: - In the present study among 138 participants
19(13.8%) were illiterate,65(47.1%) had completed secondary
school,45(32.6%) completed higher secondary, 8(5.8%) degree
and 1(0.7%) of them was a post graduated.

Percentage % (n)
37 (51)
11.60 (16)
23.90 (33)
26.80 (37)

Percentage % (n)
1.45 (n)
98.55 (n)
100

Table 7 predicts that among 138 participants 2(1.45%) were
diagnosed positive TB and maximum participants 136(98.55%)
was negative did not show positive TB. So, prevalence of TB is
2(1.45%).

DISCUSSION
The present study aims to find the Prevalence of Tuberculosis
in Belagavi district. This study was conducted on stone cutter
group people for a period of 10 months from March to 31st
2019 December 2019.Total 138 samples were selected from
different stone crusher mill using simple random technique
methods. Most of the participants 73(52.90%) belonged to the
age group of 31 to 40 years followed 39(28.30%) by below 30
years. 116(84.1%) respondents were Hindus and 22(15.9%)
Muslims.
Higher number of respondents hailed from joint family than
nuclear. Secondary school was completed by 65 participants,
higher secondary by 45 and 19 were illiterates. All were males
and married were more compared to unmarried.
In a study from Jodhpur, most of the stone workers belonged
to 46 to 50 years of age. Another study in Rajasthan, had 53
respondents in 41 to 50 years of age. Also, there were more
males compared to females and had no education. These
finding are different from our stuy.3,6
57 respondents had a lower middle class, 47 respondents had
middle class and 20 respondents had upper middle class. In
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Rajasthan, 14 respondents had no income and 10 were earning
more than 10,000.6
96 respondents from our study had 11-15 yrs. of exposure to
silica followed by 31 participants less than 10 years where as in
a study from Coimbatore average years of duration of exposure
was 22 years. Which is almost double to our study findings.4
Another study among Shakarpur workers with more than 10
years of exposure were 4 times at more risk than those who had
less than 10 years of exposure.5
51 respondents from our study had tobacco chewing, 37 had
alcohol consumption, 33 respondents had mawa or gutkha
eaten and smoking done by 16 respondents. Another similar
study was done in Rajasthan among them 34 participants, 26
had habits of smoking, alcohol consumption or tobacco
consumption in a study in.6
107 participants had no any pain ,15 participants had general
pain and chest pain was present in 5 of them followed by
cough, eye problems, BP, Sugar, scabies, blood in stools by
less than 5 respondents each.
In our study based on the symptoms felt by the 11 participants
had chest pain, 7 had cough, 3 had fever and 3 had weakness
each and weight loss. Another similar study was conducted in
jodhpur district of Rajasthan among them 23 participants had
chest pain and 11 had weakness. 6
In this study Prevalence of tuberculosis was found to be 1.45%
and another study was conducted in china 138 were
undiagnosed it was found to be 29% with average 5.6 years of
exposure and history of tuberculosis.1
Another study was conducted in Godhara and mandsaur in
India among 253 quartz crushing unit and 102 slate pencil
workers over all the prevalence of TB was found to be 10.7%
among quartz workers and 22.5% in slate pencil workers.10

5.

6.
7.

8.

9.

10.

11.

12.

13.

CONCLUSION
Most of the participants had an exposure for 11-15 yrs. Overall
all it was observed that prevalence was 1.45% among the stone
cutter.
So, there is a need to make more awareness about safety
measures to decrease occupational exposure and there should
be need for continuous screening for tuberculosis among stone
cutters.
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Assessment of knowledge & attitude about the mental health
literacy among the adolescents in urban area of Belagavi
Dr. Aishwarya P1*, Dr. Ashwini N2, Dr. Mubashir A3
ABSTRACT
Introduction: Adolescents (15-24) constitutes 17.9% of population which is about 1.2 billion.
This is the leading age group where mental health problems are initiated. Even after applying
the earlier strategies to improve mental health, the results have not shown any difference in
more than sixty years low socio-economic developed countries, therefore now it is necessary
to take a new approach. Objectives: To determine the Knowledge, Attitude and practice
related to mental illness among the different courses of Pre-University Adolescents.
Materials & Methodology: Cross sectional study was carried out by selecting three PU
colleges randomly. 16-18 years of age group students were selected for the study.
Information regarding the attitude, statements defining the personal state of mind, knowledge
regarding MHL and practice towards it were collected through questionnaire. Results: Arts
students, 17 years of age group, females and participants residing in the joint family had
shown the above average knowledge. Conclusion: Type of family and age group
significantly affects the practice of participant. Father’s literacy, number of close friends and
physical fights significantly effects on attitude, statement and practice. It concludes that,
friends & physical activity have an impact on attitude and also the type of family shows
maximum knowledge level.
Keywords: Mental Health Literacy, Adolescents, Behavioural Stigma, Adolescents Attitude.

Mental health literacy has been defined as “knowledge and beliefs about mental disorders
which aid their recognition, management or prevention. It includes knowing how to seek
mental health information; knowledge of risk factors and causes of self-treatments, and also
the knowledge of professional help available; and attitudes that promote recognition and
appropriate help-seeking.”1
Mental illness affects nearly 450 million people worldwide and it can be life-threatening.
These patients are more commonly found than those of diabetes, cancer or heart diseases. By
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the 2020, behaviour health disorders will be leading disorder than to all other disabilities
worldwidely.2
Mental Health is major concern in both worldwide and India. In India, according to WHO the
burden of mental health illness is 2,443 DALYs per 100,000 of population.4
By the year 2020, 20% of India's population mostly will suffer from some or the other form
of mental concern. India also has the highest rate of suicide in the world between the ages of
15-29. In every 3 seconds someone attempts for suicide.6
India’s adolescent population is about one fifth of the total population. Adolescent phase is
the connecting phase between the childhood and the adults and are full of enthusiasm, and
new innovative ideas. Their minimum death rates and better health conditions can therefore
misguide to focus on adolescent health and thus provides lesser priorities.7
Mental health issues among students and adolescents in particular need to be addressed
carefully. Since there are minimum services available to find out and help young students
struggling with mental health issues.
Even after applying the earlier strategies to improve mental health, the results have not shown
any difference in more than sixty years low socio-economic developed countries, therefore
now it is necessary to take a new approach. Mental health awareness can become both the
means and the way of ending this apathy.12
METHODOLOGY
Sample
The sample comprised of three hundred and sixty adolescents. These adolescents were taken
according to three different educational streams between 16 and 18 years of age group. Group
I, II, III consisted of 120 students each stream which are Science, Commerce and Arts. The
study period was from 1st August 2019 to February 2019. Proportionate sampling technique
was used.
Inclusion Criteria
6-18 years of age group students. Those who gave assent to participate in this study.
Exclusion Criteria
Those who were absent on the day of data collection.
Informed Consent
Prior informed written consent was taken from the principal for conducting the study in their
respective colleges. Also, the informed assent form was filled by the participants at the time
of study.
Ethical Clearance
Ethical Clearance was obtained from Institutional Ethics Committee (I.E.C) of JNMC, KLE
Academy of Higher Education and Research, Belagavi.
Confidentiality
Utmost care was taken to maintain confidentiality and privacy of study participants by not
disclosing their name and the name of the village.
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Data Analysis
Data was-analyzed using SPSS.software Version -20. Descriptive-statistics was used for
demographic profile. Inferential statistics was used for analyzing associated factors.
RESULTS
Table No-1: Age wise distribution of the participants
Age in Years
% (n)
16
27.78% (100)
17
55.56% (200)
18
16.67% (60)
Total
100% (360)
Out of 360 participants, 200 (55.6%) participants were of 17 years of age while 100 (27.8%)
participants were of 16 years and 18 years of participants were total 60 (16.67%) (Table no.
1)
Table no. 2: Comparison among the attitude, statement and practice according to the type
of family the participant lived in.
Nuclear
Joint
Family
Std.
Std.
Type
Mean
Deviation
Mean
Deviation
F value
P value
Attitude
2.80
0.57
2.78
0.58
0.067
0.795
Statement
4.00
0.63
3.88
0.67
2.472
0.117
Practice
3.69
0.76
3.44
0.77
8.463
0.004
According to the above results, type of family affects only on the practice of the participant
with the p value of 0.004. Majority of attitude and statements are towards positive directions
in the nuclear type of family with mean value of 2.80 and 4.00 respectively.
Table no. 3: Comparison of Attitude, Statement and Practice according to the age group.
16

17

18

f

p

Age
Std.
Std.
Std.
value value
Mean
Mean
Mean
Group
Deviation
Deviation
Deviation
Attitude
2.82
0.60
2.77
0.56
2.84
0.57
0.50
0.61
Statement 3.75
0.53
3.61
0.55
3.49
0.58
4.20
0.02
Practice
2.92
0.82
2.81
0.84
2.88
0.70
0.63
0.53
The table no. 3, shows that the age has the significant role for personal state of mind. For
practice which has the p value of 0.53 and attitude has p value of 0.61 which has the
insignificant result towards mental health. Hence the age affects only on the statement of the
candidate rather than on his/her attitude and practice.
Table no. 4: Comparison among the Knowledge according to the participant’s stream. (%
within stream)
Stream
Below average
Average
Above average
Science
15.8
23.3
60.8
Commerce
28.3
24.2
47.5
Arts
5
15
80
Total
16.4
20.8
62.8
Chi-square (df = 4) = 33.13, p= ˂0.001
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According to the above results, Arts students have shown maximum above average
knowledge which is 80. Considering the average category, commerce students shows 24.2
students have average level of knowledge.
Table no.5: Comparison among the Knowledge according to the participant’s age. (%
within age) % within age
Age in years
Knowledge
Below Average
Average
Above Average
16
17.0
19.0
64.0
17
15.0
20.5
64.5
18
20.0
25.0
55.0
Total
16.4
20.8
62.8
Chi- square (df=4) = 2.104 , p value = 0.717
According to the above results, 17 years of age group has above average knowledge which
shows of about 64.5%. 18 years of age has below average of about 20%.
DISCUSSION
The awareness about mental health literacy is the field to draw attention to the neglected
areas in the research field. The case scenarios where not mentioned in this study because
educating the minor age group regarding the symptoms and diagnosis will be miss-leading
about the mental health disorders. Hence, no miss interpretation or miss-use of the knowledge
is conducted in this study.
A cross sectional study conducted showed that 83.6% of students correctly identified the
depression vignette; while in the present study we found that, arts students significantly
shows the maximum above average knowledge about the mental health.
In previous study, mental health literacy and help seeking patterns in a group of young
women in an urban slum setting was done in 5 different colleges. They concluded that only
8% of women were able to label the condition as depression in the first vignette. Only a few
considered mental health professionals as possible sources of help. The study findings
indicated that adolescents preferred reaching for informal sources including family members
such as mothers than formal sources such as professionals for self than for others indicating
deeply prevalent stigmatizing attitudes toward mental health conditions.12 This present study
shows the average attitude of 2.80 which indicates negative attitude towards the mental
illness which consisted participants attitude towards the mental hospitals, mentally ill patients
are mostly violent, best to avoid mentally ill patients etc.
In previous cross-sectional survey was conducted in three colleges of a selected University
from Delhi the post graduate students were selected using convenient sampling techniques.
There is a gap of knowledge among students, especially sciences, arts and technology.13 In
present study, commerce students had given maximum average answers while arts students
had given maximum above average answers.
Overall, it can be concluded that, maximum number of candidates had the stigma regarding
sharing the problem with anyone, also felt that mentally ill people are violent and aggressive
and also it will be embarrassing to have mental illness. Also, it clearly states that the stigma
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towards helping mentally ill person, to go mental hospital is strongly seen among all the
participants. Therefore more, awareness about the mental diseases and its related issues need
to be focused.
Limitation
Due to study time and research budget limitation, the study sample was taken from only 3 PU
Colleges of Belagavi sample size was 260. The study sample size was extended up to 360 to
match the probable valid results, but it may be necessary for further research to be conducted
on larger population with large sample size for exact valid result.
Another limitation is that, mental health awareness session which was done after the data
collection was done in groups rather than personal counseling due to lack of resources. Also,
if the Mental health professionals were involved in this study, it would have given a different
professional view to the study.
Recommendation
Mental Health Literacy among the adolescents is one of the major topics which is needs to be
focused more. The use of media and books should be done more for creating the righteous
awareness.
The stigmatizing factors about the concepts of mental hospital, embarrassments to have
mental illness and mental illness are a real medical problem which needs proper consultation.
The transparency between the parents-child should be increased for better child’s positive
mental health.
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Depression among married working women vs homemakers: a
comparative study
Fernandes S1*, Angolkar M2, Bagi. G. J3
ABSTRACT
Introduction: Globally Mental health is one of the most important issue of public health
causing mortality and morbidity in the world. Depression is known to be its major element
affecting more than 264 million people of which 50% of them are women. Objective: To
assess depression among working and nonworking married women and to determine its
associated socio-demographic. Methodology: A comparative study was conducted on 102
working (51) and nonworking (51) married women of Belagavi city. Proportionate sampling
technique was used to recruit the participants in North & South Belagavi, Beck depression
inventory scale was used to assess depression. Results: Borderline (21.6%) and moderate
(17.6%) depression was higher among nonworking women than working women, whereas
normal mood (58.8%) and mild (25.5%) depression was seen to be more in working women.
Association of age, no of children and type of family was seen in married women with
depression. Conclusion: The nonworking women showed higher borderline and moderate
depression levels compared to working married women. There is a need to improve the
mental health status of women by community awareness, programmes, strategies, early
diagnosis and treatment.
Keywords: Depression, Working Women, Housewives, Married, Multiple Roles

Burden of diseases in the 21

st

century has increased rapidly, hampering the quality of life.
Especially mental health has been emerged as the most important cause of disability and
mortality in the world.114% of the global disease burden worldwide is estimated to be due to
mental health.2
“Mental health is a state of wellbeing in which the individual realizes his or her own abilities,
can cope with the normal stresses of life, can work productively and fruitfully and is able to
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make a contribution to his or her community.” As defined by WHO. Hence it is an important
public health issue to be addressed.1, 3
Globally 4.4% of the proportion of the population is estimated to be depressed. Nearly 5.1%
of women face it in contrast to 3.6% men. In women it peaks in 55-74 years of age.4
Depression is one of the elements of mental health. It is a common mental disorder which is
present with a depressed mood, loss of interest and pleasure, decreased energy, feelings of
guilt or low self-worth, disturbed sleep or appetite and poor concentration. A person is said to
be depressed if they are present with the following signs and symptoms for a minimum
period of atleast 2 weeks.2
A female after age of 18 years is generally referred to have entered womanhood. A woman is
usually expressive and emotional in nature. She is bound with lot of responsibilities
individually and socially before and after marriage, while working or just being a housewife.
If they have a sound mind, they will be able to work more efficiently and lead a productive
life. 5,6
Assessing depression at early levels, providing better awareness and making efforts to reduce
the stigma through education and media can help to minimize the mortality and morbidity
rates. There are many factors contributing to depression in women which is the 4th largest
disease in the world.
Modernity brought education, media influence, awareness of rights to wake and hence more
and more women started entering similar workforce like men. They started getting engaged in
some or the other employment work to support their families but their attitude towards a
married women still remains unchanged as they are expected to perform dual responsibilities
at workplace as well as home leading to problems like job strain, fatigue, conflicts,
frustration, anxiety, anger, phobia, depression and other emotional and social distresses.5
The objective of this study was to assess the depression among working and nonworking
married women and to compare the depression levels between them and to know if there is
any differences.
METHODOLOGY
An observational comparative study was conducted on 51 working and 51 nonworking
married women of urban setting in 2019.
Sampling Technique
Belagavi city has two political constituencies North and South Belagavi. Randomly North
Belagavi was selected for working married women and South Belagavi for nonworking
married women. From each constituency 5wards were selected randomly using the lottery
method and house to house survey was done using the proportionate sampling technique.
Inclusion criteria
The working and nonworking married women in age group of 25-40 years were included for
the study.
Exclusion criteria
The working and nonworking married women of age not <25 &>40 years and nonworking
married women who carried out work from home which augmented them with income were
excluded from the study.
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Ethical Consideration
Every participant was explained about the study procedure and a written informed consent
was obtained. All those willing to participate after obtaining their consent were included.
Ethical clearance was obtained from Institutional Ethics Committee.
Tool
Beck depression inventory scale was used to assess depression levels between working and
nonworking married women. It is a validated 21- item scale developed to measure the
depression symptoms.
Screening procedure
BDI takes around 15 minutes for its completion. The scoring of depression was done by
adding the scores at the end. If the scores were between 1-10 these ups and downs were
considered normal, 11-16 mild mood disturbance, 17-20 borderline clinical depression, 21-30
moderate depression, 31-40 severe depression and over 40 extreme depression. Baseline data
was collected using the pretested socio-demographic questionnaire. Variables considered for
the study were age, family income, no of children, family members, family type, education
status, depression levels and working status.
Privacy and confidentiality
The identity of the participants was protected by using appropriate codes for each participant
during data collection period.
Statistical analysis
Data was analyzed by using SPSS version (20.0). Percentages and proportions were
calculated for the variables. Chi square test and independents ‘t’ test was used to find the
association between socio-demographic factors and depression between working and
nonworking married women.
RESULTS
Independent ‘t’ test was used to know the mean difference of the working status between the
groups and the association of socio-demographic factors with depression in working and
nonworking married women was done by performing the x2 test.
Table 1: Distribution of subjects by levels of depression
Working Women

Non-Working Women

Percent%(n)

Percent%(n)

1-10 (normal)

58.8(30)

31.4(16)

11-16 (mild)

25.5(13)

23.5(12)

17-20 (borderline)

9.8(5)

21.6(11)

21-30 (moderate)

3.9(2)

17.6(9)

31-40 (severe)

2.0(1)

2.0(1)

>40 (extreme)
Total

0(0)

3.9(2)

100(51)

100.0(51)

Level of depression

Table 1 shows that majority of the working women had normal mood in 30-33 years of age
compared to borderline depression in age group of 26-29 years. Hence age and levels of
depression were significantly associated (p=0.01) with each other.
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Table 2: Difference in level of depression
Particular
Level of
depression

Group
Working
Nonworking

Mean
1.65
2.47

SD
.955
1.362

SE
.134
.191

p- value

t- value

0.001

3.536

Table 2 shows that depression level is more in nonworking women compared to working
women and this was statistically significant at (p=0.001).
Table 3: Association between age and level of depression in working women
Age in years
<=25
26 - 29
30 - 33
34 - 37
38+

1-10
0.0%
41%
75%
50%
64.7%

Level of depression in working group
df=1 significant
11-16
17-20
21-30
31-40
100%
0.0%
0.0%
0.0%
3%
25%
8.3%
8.3%
16.6% 8.3%
0.0%
0.0%
40%
10%
0.0%
0.0%
17.6% 5.8%
5.8%
5.8

n
1
12
12
10
16

Chi
square

p-value

3.086

p< 0.01

Table 3 shows that majority of the working women had normal mood in 30-33 years of age
compared to borderline depression in age group of 26-29 years. Hence age and levels of
depression were significantly associated (p=0.01) with each other.
Table 4: Association between type of family and level of depression in nonworking women
Type of
family
Nuclear
Joint

Level of depression in nonworking women
df=1 (significant)
1-10
11-16 17-20 21-30
31-40 >40
19.35%
29%
29%
19.35% 3.22% 0.0%
50%
15%
10%
15%
0.0%
10%

n
31
20

Chi
square

p-value

5.302

p< 0.01

Table 4 revealed that normal mood was higher in subjects who lived in joint families
compared to nuclear. Hence a significant association at (p=0.01) was seen between
depression level and family type.
Table 5: Association between no of children and depression levels in working women
Level of depression in working women

No of
children
<=1
2-3
4+

1-10
62%
57.14%
0.0%

11-16
17.24%
33.33%
100%

df=1(significant)
17-20
21-30
10.34% 6.89%
9.52%
0.0%
0.0%
0.0%

31-40
3.44%
0.0%
0.0%

n
29
21
1

Chi
square

p- value

8.599

p<0.01

Table 5 shows that majority of the working women who had <=1 child had normal mood.
This difference was statistically significant at (p=0.01), therefore no of children and
depression levels were associated with each other.
DISCUSSION
In our study it was shown that there is a significant higher level of depression in nonworking
women than working women. Similar results have been reported in the other studies
indicating that working women are involved in various activities simultaneously and they
also have some time to make friends and enjoy their free time, whereas nonworking women
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have the responsibility of handling children, performing household chores which brings in
feelings of boredom and self-worthlessness which ultimately leads to stress and
depression.6,8,9,18,10,19,12,13
Our study showed moderate depression and borderline depression was higher in the
nonworking compared to working women. Higher depressive levels were seen as majority of
the nonworking women lived in nuclear families and had the burden to handle more children
and perform household duties as there was no support from other family members. Previous
studies have shown borderline depression to be higher in working women due to problems in
their work atmosphere, relationship problems and no personal satisfaction of life, whereas
moderate depression was found to be similar to our study.6,14
In our study normal mood was seen to be more in working women in comparison to
nonworking women also the working women who had 2 or more children were found to be
more depressed than those who had 1 child. More children meant more responsibility to take
care of them and more financial burden is imposed upon them. Past studies have shown that
majority of nonworking women had normal mood symptoms in contrast to working women
who performed multiple roles at workplace as well as household work, whereas housewives
had more no of children to manage leading to more depression.6,14,15
In our study age was associated with depression in working women wherein majority of them
were in the age group of 38 and above. Similar findings were also found in other past studies
depicting attainment of higher depression with increasing age. However, in the present study
nonworking women had highest attainment of depression at 30-33 years of age, while other
studies have shown when it reaches around 40 years.6,14,16
Our study showed the nonworking women who lived in nuclear families reported higher
depression than those who lived in joint families. Whereas past studies have shown higher
depression in working women who lived in joint families, because within joint family system
family members don’t help them in raising their children and in their household chores and
they have to manage their in-laws and partners along with their kids, however there is
significant difference in the depression levels of working women and family type because
either ways they have the dual responsibility of performing household as well as workplace
work as compared to the housewives.5,14,17
Overall, the prevalence of depression in our study was found to be higher in nonworking
women as compared to working women. Depression levels were significantly associated
more with age, type of family and no of children compared to the other factors.
Recommendations
Programmes to motivate housewives to indulge in other activities other than housework to
boost their self-esteem and reduce their boredom need to be started at the community level.
Increase the screening camps for early detection of depression. Cultivate the practice of yoga
and exercise specially in the housewives.
CONCLUSION
The present study concluded that, borderline and moderate depression was higher in
nonworking married women compared to working women. Normal mood was found to be
more in the working women in contrast to nonworking. Important risk factors which were
associated with depression in working married women were age and no of children and in
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nonworking type of family. Hence, we need to implement better programmes and strategies,
carry out IEC activities in the community to tackle stigma issues among women and carry out
early diagnosis and treatment for its prevention.
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Background: Tuberculosis is a challenge as well as major public health concern ever in the 21st
century.MDR-TB is the main cause for 5% of global TB burden with 4,80,000 cases..
Treatment non compliance occurs mostly when the patient fails to make themselves available for
administration of drug therapy
Objective: This study aimed to .understand.factors.associated with treatment compliance among
patients on DOTS under RNTCP in Belagavi.
Materials and Methods: This Qualitative study was conducted in noevmber 2018 to February
2020. Twenty MDR-TB patients.were.recruited and were interviewed by semi-structured open
ended questionnaire by indepth interview. Interviews were recorded using voice recorder and their
transcriptions were done in local language and then were translated into English.
Results: This study showed that patients has lack of knowledge.about the spread and cause of TB as
well as duration.of TB treatment. The reasons mentioned for non-adherence to treatment are side
effects & excess quantity of drugs, long distance to clinics, transportation and money. For many
patients major factor for non-compliance was less social support due to stigma, side. effects of
medicines and long duration of treatment.
Conclusion: Thus study concluded that there is less knowledge about TB while stigma, less social
support, side effects of medicines and long.treatment.duration are the barriers of treatment
adherence.
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INTRODUCTION
Tuberculosis was once called as emerging disease but now it is
re-emerging and emerging both. Among the whole world’s
population one fourth is suffering with Tuberculosis. It is
reported that worldwide there are 1.3 million tuberculosis
related death and 10 million became tuberculosis infected in
2017.1
TB burden in India is highest in the world and it is estimated
that India accounts 2.2 million TB infections out of 9.6 million
cases globally.2 In Karnataka, Belagavi accounted for the
highest incidence of tuberculosis i.e.217.3
Compliance to treatment is important factor that has impact on
outcome of treatment. Non compliance occurs when the patient
fails to make themselves available for the administration of

drug treatment. Most of the MDR-TB cases occur due to non
compliance.4,5
MDR-TB defined as “resistant to-ionized and rifampicin”
antimicrobial-drugs. These two major drugs are taken as
barriers for the eradication-of TB globally, as there is resistance
against these two drugs which has became challenge. 6
In recent years it is been observed that MDR-TB is a major
focus in TB research. Five percentage of total global TB burden
is mainly due to MDR-TB with 480000 new cases recorded in
2015. This is not only due to increase in MDR-TB but-also
poor compliance of treatment. According to World Health
Organization (WHO) the goal to Tb eradication is to target 85%
for drug sensitive TB but only 75% has been achieved in
adherence of treatment. 6
MDR-TB treatment is of long duration. Surveillance is critical
as there are problems in monitoring MDR-TB due to loss to
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follow up, treatment failure and death. Tuberculosis is a largely
curable disease with swift and appropriate treatment, continuesto be a major health-concern worldwide. Non adherence or non
compliance to anti-TB treatment may result in-emergence of
multi-drug resistant TB (MDR-TB), prolonged-infectiousness
and poor TB treatment outcomes. To address this issue lack of
TB treatment adherence among DOTS program participants
needs to be explored and understood in depth. Hence this
study-will help to identify factors which influence treatment
compliance.7

MATERIALS AND METHODS
The present study was undertaken to understand factorsassociated with compliance among patients on DOTS under in
Belagavi. The detail research methodology adopted for the
study including the methods, tools and techniques, study area
and procedures followed in the selections of samples, collection
of data analysis has been described in this chapter.
Study Design: Qualitative Study
Source of Data: Patients who are receiving treatment from
DOTS centres of Belagavi.
Study Period: November 2018 to February 2020
Study Population: Patients who are receiving treatment from
DOTS centres of Belagavi.

f.

Perception of peoples and family members includes
stigma.


All the participants was informed about the study
objectives and written informed consent was obtained
from the participants.
In-depth interview was conducted and recorded.
Data was further be transcribed, translated and then
analyzed.




In-depth interview: 20 MDR-TB patients were interviewed.
Interviews were recorded using voice recorder and the
transcripts of that interview were done in local language and
then were translated into English.
Ethical Consideration
Ethical Committee: Prior to data collection ethical-clearance
was obtained from ethical committee of J.N. Medical College,
KAHER, Belagavi.
Informed Consent: written informed-consent was obtained
from each participant and explained to all about the study.
Confidentiality: Utmost care was taken to maintain privacy and
confidentiality of the study participant.
Data-Analysis

Purposive sampling technique.
Minimum 20 sample, till data saturation.

Thematically analysis of the participant’s responses. Thematic
analysis, informed by In-depth Interview, was used in the
analysis. The steps include one-to-one In-depth Interview
probing the semi-structured open ended Questionnaire of all the
Interviewee.

Sampling Technique

RESULTS

Purposive sampling technique.

Majority of the patients below 30 years of age while very few
patients were of age 50 and above. Almost equal participants
was there from both gender. Most of them had their business as
occupation and few were farmers. Few patients said that they
consumes tobacco and alcohol.

Sample Size: 20

Inclusion Criteria
Those who give informed consent.and of age 20 years or above
on MDR-TB treatment attending DOTS centres of Belagavi
District.
Exclusion Criteria
Those who are bed ridden and those who are admitted ( IPD
Patients) in hospital.
Data Collection Tool

Thematic Analysis
Table 1 After indepth interview data collected and analyzed
under main themes mentioned in
Themes
a.

Knowledge about disease
and treatment

Semi-structured open ended questionnaire.
Study Procedure
The present study was a qualitative research conducted in
DOTS centre of belagavi over a period of 9 months from May
2019 to February 2020.
The data was collected by using-semi-structured open ended
questionnaire which included
a. Socio-demographic-information (Age, Sex, Occupation,
Education & Income)
b. Knowledge and Perception about tuberculosis disease
and treatment
c. Perception about drugs which includes period of
treatment, no. of drugs, follow up
d. Perception of patients towards DOTS services
e. Perception of drug compliance

b.

Perception about drugs

c.

Perception of patients
towards DOTS services

d.

e.

Perception of drug
compliance

Perception of peoples
and Family members
towards Patients

Sub-themes
 Tuberculosis occurrence and
clinical features
 Tuberculosis treatment
 Period of treatment
 Number of drugs taken
 Follow up
 Health care advice by
provider
 Likes and dislikes about the
process
 Missed dose
 Distance and transportation
 Money (Expenditure on TB
treatment)
 Fear of taking medicines
 Fear about Tuberculosis
 Stigma related to
tuberculosis
 Behavior of family members
towards MDR-TB patients
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General observation: Out of 20 participants 16 were diagnosed
as MDR-TB because of their previous history of TB and 4 of
them discontinued treatment diagnosed as new MDR-TB
without any history of TB.
Knoweldge About Tuberculosis

Number of drugs taken

Tuberculosis Occurrence and Clinical Features

Patients informed that they had fear of tablets as they were too
many to take. Because of more quantity of drug, they felt that
their health was getting detoriated. Few even said that duration
of treatment is not much but the no. of tablets were more and
sometimes felt like vomiting.

Majority of the participants were aware about the term
tuberculosis but they had no knowledge about its causative
factor and clinical features.

“There are so many tablets; I got little tension of that”
“Using this tablet my health was decreased. Period of
treatment is not more but quantity of drug is more.”

“What is that I don’t know. I don’t have cough.”

Nearly half of the patients gave history of side effects of tablets,
while few of them felt trouble due to tablets itself. Some
participants said that because of their occupation they were
facing difficulty in taking too much tablets.

Few people said that TB is harmful disease and can cause
death. There was a participants who said that TB will occur due
to improper intake of food and also poor quality of food. Only
few participants said that TB spreads by cough hence cough is
the reason for TB occurrence.
“ I heard that this disease is harmful, it can cause death
also.”
“Due to cough it spread. It is the most dangerous which can
harm. “
There were few more participants who said smoking and
tobacco chewing causes TB, as one of them was surprised that
how he got this disease as he was non tobacco chewer and non
smoker.
“I don’t know anything of this disease.I am surprised that I am
diagnosed as TB patient. I was knowing only that TB causes
because of habits like smoking, tobacco chewing etc. But why it
occurred to me I don’t have any habit.”
Tuberculosis treatment
Subjects responded on the questions which were pertinent to
their treatment of Tuberculosis, out of them very few subjects
gave history that the treatment is very irritating to take and
difficult to continue and few said that they had experienced
many side effects throughout the treatment course.
“Treatment is very irritating. After taking medicine every time
vomiting starts, burning pain in
abdomen, difficulty in
breathing occurs.”
“Treatment they are giving is good but it causes many side
effects. And that effects ,what I suffered was horrible.”
While interviewing some more patients told that, the treatment
is very good and were very happy with the treatment given to
them.

“Daily 8 tablets for 3 days for after 3 days 10 tab per day.
During duty time we can’t manage, but we sit on bus and drive
if they give leave, then only we can follow after having 10
tablets we can drive bus. Tablets create more trouble. “
“And there are side effects like I felt severe itchiness, throat
pain, chest pain and pain in abdomen due to coughing. “
Follow up
Majority of participants said that they do regular follow ups
every month as they want to get cured and did not miss any
follow up till date, they do not miss any follow up every month.
“Monthly we come”
“We come monthly for checkup. We have to cure then we have
to come regularly here.”
Some of them reported that the they come for follow up
whenever the care givers called them. They also told that these
care givers without fail call monthly.
“Whenever they call we came. If they send tablet to our place it
is more easy because Monthly going is little bit difficult for us”
Some of them were tired of this i.e. they said that coming for
follow up is so tiring. They felt it was waste of time. Only few
didn’t feel the same as they lived nearby and remaining were
suppose to travel.
“In every month I come here, it is so tiring, we waste our whole
day. Whole day in a queue is so difficult”.
“After every 1 month I have come here for follow up, I don’t
feel anything bad or time wasting like that.”
Perception of patients towards DOTS services

“I felt everything is good.”

Health care advice by provider

Perception about Drugs

Majority of patients felt that advice by the care giver was good
and were happy with their services, like they always told that
not to miss dose, take it properly etc., and they treated patients
in well behaved manner . Few of them informed that the service
was not good and satisfactory, as they did not give advice and
explanation about the disease and treatment. The health care
adviser just wrote and send the patient.

Period of Treatment
Many of them said that the treatment was time consuming
(longer period) and only one or two said that the treatment does
not take too long. People were tired of taking medicines
because of long duration of treatment.
“Nearly about 11 months I am on TB treatment. Treatment is of
long duration. I don’t know when it will be stop.”
“ I don’t think so that it is lengthy”

“Yes, they give right advice. Because they give normal advice
like don’t miss the dosage, don’t take tension etc.”
“Here facilities are good ,advice they give everything for our
betterment.”
“They just write. They don’t tell anything to us.”
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“If any problem creates I go somewhere else instead of these
providers. Because they are not doctors they don’t know
much.”
Likes and Dislikes about the process
Most of them responded and also liked the care given by staff
and care giver as the behavior of care givers and staff towards
patients were good, they treat them in well manner.
“I felt everything is good. There is nothing that I don’t like”
“When we come the staff give better response. “
Few participants reported that waiting time and treatment
period is long due to which they became weak. They felt that
the process of distributing tablets and treatment for longer
period was not good. Among them few reported that the
quantity of tablets are more for intake. Hence, the participants
suffered from many side effects.
“and the worst thing is, there should be only one medicine, but
they give at a time 8 medicines. I am tired of all medicines.”
Perception of drug compliance
Missed dose
Most of them discontinued the treatment due to side effects of
the drug such as vomiting, imbalance, weakness and
breathlessness.
“only one month tablets are left after that I never missed, some
time if I take tablet I get trouble like Vomiting misbalancing
and feeling like stopping of respiration.”
“Now I left since one month, due to vomiting I left”
Few respondents agreed that they took tablets without skipping
any dose as they thought if they will miss doses, they will get
more side effects & more trouble. For the sake of getting cured
they were taking medicines properly.
“Correctly taken no missed.”
Some of them left because of personal reason, not because of
side effects of medicines.
“Some days I took and left. Because there was marriage of my
daughter and construction of house and also admitted in kle ,
after that I left medicine. I tried 6 months but it is so affective
therefore I left previous tablets.”
Distance and Transportation
Majority of them said that the entire day got wasted behind the
process and inadequacy of travelling made to seek the care.
“Very
short distance bus stand of BSTC to government
hospital, We are poor peoples we always financial problem.
For checkup we should come to this DOTS centre from our
place. They give one month tablets. We do loan from others.
Transportation is mandatory madam.“
Many of them reported that the distance from home to centre
was very far and consumed more time. Very few had no issues
regarding transportation and distance as they resided nearby.
“It is far away from 110 KM. It is more tiring after meals if
you check.”
“It is 10 km , I don’t get any problem to come. But many
people have the problem; we have to provide facility of money

to travel. From our place we take medicine and from their I
came to meet sir.”
Money (Expenditure on TB)
Most of them felt expenditure on tablets was high, as they were
spending more amount of money on treatment beyond their
affordability. Some of them told that they were poor and they
took loan from others for treatment. Very few of them said felt
that they had no problem with expenditure as the treatment its
related expenditure was affordable. They did not face any
problem especially with money.
“We are poor people’s we always have financial problem.We
do loan from others.”
“NO, nothing as such financial problem”
Fear of taking medicines
Most of them were not afraid of medicines, as they were used
to face side effects and they wanted to get cured, where as few
were worried of side effects of medicines and they were scared
of side effects.
“I don’t feel that I need to be scared.”
“First I afraid that what will happen. Now I don’t have fear.”
“Tablets are more therefore I am not taking it properly, I fear
that if I take I will start vomiting.
Some trouble, due to smell feeling to vomit.”
Fear about tuberculosis
As most of them were unaware about TB consequences, they
did not have any fear about TB. And also were strong enough
to face all consequences. Few were worried about its
consequences, as they knew about all side effects and
consequences.
“No fear, I don’t fear whatever the things to avoid that should
be followed.”
“If we won’t take medicines definitely it increases and causes
harm.”
“Disease means humans anytime he goes”.
“I can’t eat with my family, my utensils what I use they keep
separately. They fear about infection, my children are going to
school their friends are coming to home; therefore I won’t go
even my house in day time. I just worried about my children
and their marriage.”
“I don’t have any doubts already my age is over. Next 5 years
may alive.”
Perception of peoples and family members towards TB
patients
Stigma related to tuberculosis
Most of the patients said society’s attitude towards them was
worst which caused emotional disturbances and made them
depressed. Behavior of the society was the main factor for non
compliance, because people hesitated to tell about their
disease. Most of them hide their disease from people and
colleagues as they feared about loosing their job, status in the
society and weird behavior of people as TB is considered as
most infectious disease in the society.
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“They would under doubt they hesitate to come and go to our
family. Some customers stop to come to my hotel when they
heard that I have disease.”
“They hesitate and hate more. If anybody infected they avoid
to sit with them. Avoid to use that glass. Near home not known
about my TB. I feel very bad.”
Some didn’t communicate about their condition to the society
and neighbours thinking that they may treat them in different
manner.
“No one knows. Because if they know they treat not good they
fear to infect to them.”
Some of them were not bothered about people’s thoughts,
because the problem related to them and not to others.
“I don’t worry about them. By downing the head I go in front
of them. I am not talking with others an I am not so close.”
“That I don’t know, their problem any meant for them and my
problem for myself. I won’t worry about others.”
Behavior of family members towards TB patients
Majority of patients said that they were well supported by
family and received good courage to take medicines. Only few
experienced change in behavior of family members and
relatives when they were informed.
“They support me with great affection, 100% they co operate“
“No any change, I have not behaved like a patient. “
“They don’t care.”
“After TB they are not with me they afraid about my disease.
They have not supported me. They keep utensils and water
separately from me.”

treatment period was the major barriers to treatment
adherence.12,6
Social Stigma
In this present study it is seen that stigma related TB is more.
Majority of patients said TB treatment is affected due to the
societal behavior and their attitude towards TB patient. Only
few of them said that peoples behaviour is good and they
support them.
A similar study was conducted in Asmara Eritrea and Cape
Town, South Africa showed that stigma and lack of social
support was the reason for non compliance to TB treatment.12
Compliance rate
In present study level of adherence is very less and the non
compliance rate is more .A study conducted in Alma Ata,
northeast Ethiopia showed high level of compliance .It was
observed that level of compliance was high and treatment
success rate was also high.9
Another similar study showed that adherence among migrants
was high as compared to non migrants.1
Similar studies conducted in Northwest Ethiopia and China
showed low compliance for treatment.19,27.
Distance and Transportation
In present study many patient expressed that the distance
between residence and DOTS centre was more and this was one
of the reason for non-compliance.
In a study conducted in Asmara Eritrea showed that the reasons
for compliance was short distance to reached health facilities.12

DISCUSSION

CONCLUSION

The present study aimed to assess the treatment compliance
among patients on DOTS under RNTCP.

Thus study concluded that there is less knowledge about TB,
stigma and less social support, side effects of medicines and
long.treatment.duration are the barriers of treatment adherence.

Knowledge on Tuberculosis
In present study knowledge related information like meaning of
tuberculosis, its causative factor, mode of transmission were
assessed. Most of the patients knew it spreads by coughing.
Few of them did not have idea about TB. Some of them knew
that it is harmful disease & it can cause death.
A similar study was conducted in Asmara Eritrea, which
showed that insufficient general knowledge on TB, lack of
money, posed as barriers to treatment adherence.12
Most of the studies showed that participants were unaware
about TB, its cause, occurrence and transmission. Participants
were having very poor knowledge about TB.9,12,19,26.
Loss to follow-up
In present study factors assessed for loss to follow up (i.e.
missed dose). Most of them said that it is because of side
effects of medicines they left treatment, some of them said that
because of quantity of drug. Some of them told that it is
because of duration of treatment. Few of them left because of
unawareness and other reasons.

Recommendation
Hence health education should be focused not only on sign &
symptoms but more emphasis on adherence & consequences of
non-adherence for treatment.
Proper counseling about TB & its treatment and also about the
societal attitude should be done at regular interval to reduce
stigma.
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Prevalence of internet addiction and its correlation with academic
performance among pre-university students of selected college
Belagavi – a cross sectional study
Bagban N1*, Patil N M2, Angolkar M3
ABSTRACT
Introduction: In this competitive world, life without an internet is unimaginable. Internet can
be used for the work, entertainment, education and many other purposes. However, it is
misused or abused especially among adolescents. Internet use is more in college, school and
university students. Objective: To assess the prevalence of Internet Addiction (IA) and to find
the correlation between IA and Academic Performance (AP). Materials and Methods: This
study was conducted on 160-second year pre-university students studying in pre-university
college. Sample size were calculated by simple random sampling. Written inform consent
were obtained from students. Young internet addiction test 20 item questionnaire was
introduced along with this last year internal assessments marks were obtained. Data were
analyze using SPSS software, Chi-square and correlation analysis. Results: Among the 160
students 83(51.9%) were males and 77(48.1%) were females. Internet addiction is more in
males when compare to females. The prevalence of addiction to internet according to Internet
Addiction Test (IAT) 39(24.4%) participants were found, as mild users. 103 (64.4%)
participants were moderate users and 18 (11.3%) participants were found severely addicted to
the internet. In terms of demographic characters, only gender was significantly associated to
the level of addiction. There was significantly positive correlation found between IA and AP.
Conclusion: Internet addiction is prevalent among pre university students. It is growing
health problem among students. The challenge is to have a control of social-media and time
spent online.
Keywords: Prevalence, Internet addiction, College students, Academic performance.

In India, there were nearly 262 million internet users, during 2016. This number is expected
to rise up to 600 million internet users by the year 2021. India ranked second among internet
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users nest only to China with the growth of 17% from the previous years. Internet penetration
in India stood at about 10% in 2011.1
Internet is well defined as a global network connecting millions of computers. Moreover 190
countries are linked into exchange of data, news and opinion.2 there is literature stating that
from 2011 to 2016 use of internet has increased, internet is now used for various reasons like
education, entertainment, communication, easy relation with strangers, expression of other
opinion etc.3
Internet addiction (IA) may be defined in a literature as “individual’s inability to control use
of internet, which ultimately cause social, psychological or work complications in a person’s
life.4 Goldberg coined the term “Internet Addiction (IA)” in 1995 for pathological compulsive
internet use5. Young linked this unrestrained internet usage very minutely to pathological
betting a disorder of impulse control in DSM IV (diagnostic and statistical management of
mental disorder, 4th addition) and adapted this criterion to associate to internet use in the
Internet Addiction Test (IAT) developed by Young6. The literature saying that there is
negative impact of IA disorder by lack of standardization in this area. It has been generally
accepted among researchers4.
Recently several studies have evaluated the correlation between Internet Addiction (IA) and
Academic Performance (AP) among undergraduate, university and school students.7,8,9,10
According to Hassaan Rahanwad Ghulami evaluated internet dependence is affecting the
academic success of the students.7 Difference in IA in terms of demographic factor8.
Depression was found because of excessive use of internet.9 and in another research, they
concluded main purpose of internet use was only chatting.10
Objectives
Primary: To estimate the prevalence of Internet Addiction (IA) among pre-university
students of a selected college of pre-university Belagavi.
Secondary: To evaluate if there is any relation between internet addiction and academic
performance.
METHODOLOGY
A cross sectional study was conducted on pre-university students of Belagavi for 10 months
period (2019). Sample size was calculated based on the study conducted to find the
prevalence of internet addiction in Anand India11. Total sample size was recruited 160 with
10% of allowable error and 34.5% of prevalence. Samples were enrolled in the study, which
are selected from IInd PUC students by simple random sampling. There were 8 division in
PUC second. From each division 20 participants were selected randomly.
Inclusion criteria:
1.
Students of pre-university college.
2.
Those who have been using the internet for last one year.
Exclusion criteria:
1.
Those who do not give consent/assent
2.
Those who are absent at the time of Data collection.
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Ethical consideration
Ethical clearance was obtained from Institutional Ethical Committee (IEC). Informed consent
was obtained from the concerned teachers. Assent was taken from the students below age of
18 years and consent were obtained from students above 18 years of students.
Instruments
Internet addiction scale: Dr. Kimberly Young 1998 developed Internet Addiction Test
(IAT) and it include 20 questions, which was adopted to evaluate the respondents’ level of
IA. Each item is scored using a five-point Likert’s scale, a graded response can be selected
(0= “rarely” to 5= “always”). It covers the use of internet, which affects daily routine, social
life, productivity, sleeping pattern, and feeling. Total IAT scores 20-39 represent mild
addicted users with whole control of their internet use, score of 40-69 represent moderate
addicted users with numerous problems caused by their internet use, and score 70-100
represents high or severe addicted users with serious problem caused by their internet use.
Academic performance: Academic performance of the students was assessed based on
percentage of marks achieved in the previous board exams. As per academic grading in
India, the academic performance was dichotomized into >60% marks (good academic
performance) and ≤60percentage marks (average/regular performance).
Procedure
The present study was conducted on 16-20 years age group of students attending the RLS PU
College of science Belagavi. After obtaining the permission from the respective college
authorities, the participants were briefed about the study. Analyses was done by using
statistical package for social sciences (SPSS) version 20.0. Data was analyzed using Chi
square, rate, proportion.
RESULTS
Data was collected through standardized questionnaire. Analysed by using frequency and
percentage to see the classification of IA, X2 test to check the association between IA and
demographic characters and correlation analysis was used to see the relationship between IA
and AP.
Table No.1 Distribution of Study Participants According to Gender
Gender
Percentage% (n)
Male
51.9(83)
Female
48.1(77)
Total
100(160)
Table no. 2 Classification of Internet addiction level according to Young’s criteria
Levels of IA
Mild
Moderate
Severe
Total
IA (Internet addiction)

Percentage % (n)
24(39)
64(103)
11.3(18)
100(160)
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Table no.1 shows the distribution of students according to gender. Among 160 study
participants there were 83(51.9%) were male and 77(48.1%) were female. Table no.2 shows
the prevalence of Internet Addiction (IA). According to Internet Addiction Test (IAT)
39(24.4%) participants were found as mild users. 103(64.4%) participants were moderate
users and 18(11.3%) participants were found severely addicted to the internet.
Table no.3 Association between levels of internet addiction and Age group
Age-group
Level
<= 16
17 – 18
19+
chi square
Mild
1
38
0
15.95
Moderate
4
93
6
Severe
0
13
5

p-value
0.003

Table no. 4 Relationship between internet addiction and academic performance
Correlation
AP
IA
Correlation coefficient
-0.206
p-value
0.009
IA (Internet Addiction), AP(Academic Performance)
Table no 3. Shows association between internet addiction and age group. There is significant
association found amongst internet addiction and age group of pre university students. Table
no.4 shows the relationship between IA and AP. Correlation analysis showed that there is
significant positive relationship between internet addiction and academic performance.
DISCUSSION
The present study shows distribution of study participants according to their gender. Among
160 participants, 83(51.9%) were male and 77(48.1%) were female. In other study conducted
in Bengaluru city they also have 58% of the male students.12Similarly in another study
conducted in Indore city India were found majority of female 87.1% in their sstudy.13
The present study shows the prevalence of (IA). According to Internet Addiction Test (IAT)
39(24.4%) participants were found as mild users. 103(64.4%) participants were moderate
users and 18(11.3%) participants were found severely addicted to the internet. Similar
findings are found in the study conducted in Malaysia was 31(25.8%) and 83(69.2%)
participants were mild and moderate users and 6(5.0%) were found severe addicts.14 Another
study conducted in Nagara , India revealed the prevalence such as 19.13% mild and 44.35%
moderates users none of the students was severely addicted to the internet.15
Our study revealed correlation between IA and AP. In this study, we revealed that there is
significantly positive relationship found between addiction and academic success. Similar
findings found in study conducted in Iran they found negative and significant correlation
between social networking addiction and AP.16 and one more study had revealed same
findings between internet addictions had significant impact on academic grades.17
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ABSTRACT
Objective: To assess the BMI, nutritional knowledge, food habits and eating behaviour of undergraduate allied health science students
Materials and Methods: A facility based cross-sectional study was conducted among 374 undergraduate students of allied health science. Height and Weight measurements of each student who
consented to the study was recorded. They were interviewed using a predesigned and pretested
questionnaire, on nutritional knowledge, food habits and eating behaviour.
Results: 24 %. students were overweight or obese. Breakfast was missed by 32% students. It was
found that 74% of the students consumed junk food during breakfast. 47 % did not do any physical
activities. 35.5% students scored good on Nutritional Knowledge.
Conclusion: Unhealthy food habits and eating behaviour exits among the youth. They are mostly
over weight and do not have the right nutritional knowledge to prevent diseases related to nutritional
disorders in future.

Copyright © Mr. Ajay K. Yadav, Dr. Shivaswamy M.S and Dr. Mubashir A, 2020, this is an open-access article
distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution and
reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
Food habits means why and how people eat, what foods they
consume, and with whom they eat, and how people buy, shop,
use, and give up food. The eating habits of people are all
affected by human, social, cultural, religious, economic,
environmental and political factors. [1] Healthy eating means
eating a variety of foods that provide you with the nutrients you
need to keep you healthy, feel good and have energy. Protein,
carbohydrates, fat, water, vitamins and minerals are among
those nutrients. [1,2]
Nutrition is the science which interprets the interaction of
nutrients and other substances in food with respect to an
organism’s maintenance, development, reproduction, health
and disease. This includes intake of food, absorption,
assimilation, biosynthesis, catabolism and excretion.[3]
Obesity has more than doubled worldwide since 1980.
Overweight and obesity are emerging non-communicable
disease worldwide. The prevalent non-communicable disease
globally is overweight and obesity. Around 1.9 billion people,
aged 18 and older, were overweight in 2014. Around 600
million of those had been obese. In 2014, 39% of adults aged
*Corresponding author: Dr. Mubashir A
Professor, Department of Public Health, JNMC, KAHER, Belagavi

18 years and older were overweight and 13% were obese. [4]
Therefore, this study has been undertaken to establish
scientifically to assess the food-habits, eating-behaviour and
nutritional-knowledge and anthropometry measurement among
under graduate students of allied health science

MATERIALS AND METHODS
A cross-sectional study was conducted amongUnder-graduate
Allied Health Science students of J.N. Medical College,
Belagavi, Karnataka from Nov 2018 to Feb 2020. The Undergraduate Allied health science students were selected by
complete enumeration and data collection was done by using
pre-designed and pre-tested questionnaire and observation. It
was organized under eleven sections. They are: Socio
demographic Data, Information on Risk Factors, Food
Frequency Consumption, Food Habits, Physical Activity and
Lifestyle, Healthy and Unhealthy Dietary Habits and Food,
Self-Efficacy, Barriers to change, Nutrition Knowledge,
Knowledge on Food Safety, Food Safety and Behaviour in
Hygiene Practices.Students from allied health courses
(Radiology, Cardiology, Perfusion Technology, Anesthesia,
BMLT, Public Health and Neuroscience) were selected for the
study. Out of456 students, 374 of them were included in the
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study among which 257 were female and 199 were male. The
weight scale was held parallel to the horizon plane for the
collection of anthropometric data and students were standing in
upright position at the centre of the scale, without shoes, heavy
clothing and other items. The weight was measured to nearest
0.5 kg in the ‘kg’ unit. Height was measured using a flexible
measuring tape; labelling on the wall was achieved. The subject
was made to stand erect, without boots together with feet and
head touching the wall and eye looking straight. The height was
measured in the ‘in’ unit with a closest to 0.1 cm. and BMI was
calculated.
Waist Circumference
Waist circumference was measured at the top level of the iliac
peak. Overall and heavy cloths removed from the waist line. On
the side of the waist, not at the front of the neck, the top of the
hip bone felt the region between the thumb and the index finger
used to reach the hip bone on the side of the waist. The
measuring tape bottom edge coincided with the top of the hip
bone.
Inclusion Criteria
Undergraduate students of allied health sciences studying in
J.N. Medical College, Belagavi during the study period
Exclusion Criteria
Those under graduate students of allied health sciences of
JNMC who were not available after three attempts or on
medical/long leave.
Ethical Clearance
Ethical clearance was obtained from the Institutional Ethics
Committee for Human Subjects’ Research of J. N. Medical
College, Belagavi and permission was obtained from the
Principal of the college to approach the allied health science
students.
Written Informed consent was obtained from all the Undergraduate Allied health science students.
Data Analysis






The data collected was collected was compiled in MS
Excel sheets.
Data was analyzed using SPSS version 22.
Inferential data was analyzed using Chi-square test to
see the association between BMI, nutritional
knowledge and safety food & demographic variables.
Descriptive data was analyzed & presented in
percentage & proportion and table/ graph chart were
prepared.

RESULTS
Demography
Table 1 Socio-demographic characteristics of the study
participants
Variable

Category
Frequency Percent
18-20 years
149
39.8
Age in years
20-25 years
219
58.6
25-30 years
6
1.6
Male
202
54.01
Gender
Female
172
45.98
Type of
Joint Family
273
73
Family
Nuclear Family
101
27

Table no.1 shows the distribution of students according to their
age in completed years out of 374 students, majority 148
(73.3%) of them were in age group of (20-25) years, 50 (24.85)
students were in the age, group of (18-20) years and 4 (2%)
students were in, the age group of (25-30) years. Out of 374
students, majority 202 (54.04%) were male and 172 (46.06%)
were female. The distribution of students according to their
type of family. Out of 374 students, majority 273 (73.0%) of
them belonged to Nuclear family and 101 (27%) students
belonged to joint family.
Table 2 Distribution of Study Participants according to their
Waist and Hip ratio
Waist and Hip Ratio
0.40-0.80 (Low health risk)
0.81-0.84 (Moderate risk)
0.85-4 (High risk)
Total

Frequency Percent
225
60.2
76
20.3
73
19.5
374
100

Out of 374study participants, 225 (60.2%) were low heath risk
due to their nutritional status, 76 (20.3 %) were moderate risk,
73 (19.5 %) were high risk due to their own dietary pattern of
under graduate allied health science students of JNMC.
Table 3 Distribution of study, participants on the basis
of healthy eating behaviour
Healthiest, eating behaviour
Drinking two glasses, of milk/eating two cups
of curd every day
Preferring cooked vegetables, to uncooked
vegetables
When you eat snacks, preferring, fruit/ fruit
juice/biscuits and crackers
Total

n (%)
184 (49.2)
134 (35.8)
56 (15)
374 (100)

According to the study participants 184 (49.2%) told drinking,
two glasses of milk/eating two cups of curd every day, 134
(35.80%) told preferring cooked vegetables to uncooked
vegetables and 56 (15%) told when you eat snacks, preferring,
fruit/fruit-juice/biscuits and crackers when asked about the
healthiest eating behaviour.
Table 4 Distribution of study, participants on the basis of
knowledge on the foods containing dietary fiber
Do not contain
dietary fiber
Leafy vegetable
Beans
Fruits
Meat
Total

Percentage (n)
20.9 (78)
11.8 (44)
19.8 (74)
47.6 (178)
100 (374)

Table no.4 shows the study participants, 48% told meat, 21%
told leafy vegetable, 12 % told beans and 20% told fruits when
asked which food items which don’t contain dietary fiber
Table 5 Association between Knowledge level with Gender of
the study participation.
Knowledge
level
Good
knowledge
(<40)
Very Good
knowledge
(41-60)
Excellent

Gender
Male
Female

Total

123

113

236

52.10%
74

47.90%
58

100%
132

56.10%

43.90%

100%

5

1

6
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(>61)

83.30%
202
54.00%

Total

16.70%
172
46.00%

100%
374
100

Table no.5 shows the study participants, out of 202 male 53 %
(123) had good knowledge, 57 % (74) had very good
knowledge and 84 % (5) had excellent knowledge about
nutritional. Out of 172 female participants, 48 % (113) had
good knowledge, 44 % (58) had very good knowledge and one
17 % had excellent knowledge about nutritional.

11%

17.40%

Only in some seasons

24.60%

47.10%

Sometimes
Never

Table 6 Association between nutrition knowledge level and
Age group of study participants
Knowledge
level
Good knowledge
(<40)
Very Good
knowledge (4160)
Excellent (>61)
Total

(18-20)
year
97
41.10%
50

Age group years
(20-25)
year
137
58.10%
78

Total

(25-30)
(25
year
2
0.80%
4

236
100%
132

37.90%

59.10%

3.00%

100%

2
33.30%
149
39.80%

4
66.70%
219
58.60%

0
0.00%
6
1.60%

6
100%
374
100%

Table no.6 shows the study participants, out of 219 study
participants in the age groups of 20-25
25 years, 59 % (137) had
good knowledge, 60 % (78) had very good knowledge and 67
% (4) had excellent knowledge about nutrition. Out of 149
study participants in the age groups of 18-20
20 years 42 % (97)
had good knowledge, 38 % (50) had very good knowledge and
34 % (2) had excellent knowledge about nutrition. Out of 6
study participants in the age groups of 25-30
30 years, 3 % (4) had
very good knowledge and 1 % (2) had good knowledge about
nutrition

0.53

Always during the entire
year

Graph 2 Distribution of study, participants on the basis of frequency of doing
physical activity.

Graph No.2 shows, Half of 176 (47.10%) the study participants
were usually sometimes practice a physical activity, 65 (17.4%)
were always during the entire year, 92 (24.6%) were doing only
in some seasons, 41 (11%) were never practiced any physical
activity.
A diet rich in
different foods

2.40%

33.40%

28.30%

35.80%

Foods rich in
protein
(meat, fish, eg
gs, cheese, dri
ed legumes)
A diet without
any fats

15.77

23.52

> 17.50
(Underweight)
17.50 – 22.99
(Normal weight)
23.00 – 27.99
(Overweight)
60.16

>28 (Obesity)

Graph 3 Distribution of study, participants on the basis of knowledge on
healthy diet

Graph No.3 shows, according to the study participants 34 %
(125) told a diet rich in different foods, 35.80 % (134) told
foods rich in protein, 29 % (106) told a diet without any fats
and 3 % told eating fish very often as the healthy diet.

20.90%
Graph 1 Distribution of Study Participants according to their BMI

Graph No.1: Revealed that out of total 374 participants, 16 %
(59) study participants were underweight, 61% (225) were
normal weight, 24 % (90) were overweight and obese.

10.70%

Always
Often
Sometime
68.40%

Graph 4 Distribution of study participants, on the basis of frequency of eating
breakfast
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Graph No.4 shows Out of 374 participants; 69 % used to eat
breakfast always, 21% used to eat breakfast sometimes and
11% of the participants used to eat breakfast often.
6.40%
Biscuits/cakes/crac
kers/breakfast
cereals/bread

19.50%

Fruit

Most of the participants 54% drank Tea/coffee, 37% drank
Milk/milk and coffee/tea/curd, 7% drank fruit juice and out of 3
% drank coca cola with at breakfast.
Majority 46% (171) of the study participants used to eat
vegetables always, 24% (89)
89) ate often, 27% (102) ate vegetable
sometimes and3% (12) rarely used to eat vegetables at least 2
portions (200g), of vegetables every day.
Majority 84% (314) of the study participants used to eat
always,8% (31) used to eat often, 7.8% (29) were eat breakfast,
lunch and dinner every day.

74.10%
potato
chips/noodles

Out of 374 participants; 64 % had low knowledge, 36 % had
good knowledge and 2 % had very good knowledge about the
nutrition.

DISCUSSION
Graph 5 Distribution of study, participants by the type of food they take in
breakfast.

Graph No.5 shows the Majority (74.1%) of the study
participants
used
to
eat
in
breakfast
Biscuits/cakes/crackers/breakfast cereals / bread, 19.5% used to
eat fruits and 6.4% used to eat in breakfast potato
chips/noodles.
38%
40%
35%

Objective of the study was to assess the Food Habits, Eating
EatingBehaviour and Nutritional--Knowledge and to assess the
Anthropometry Measurement – Hight, Weight, BMI and Waist
and Hip Circumference of allied health science students.
Present study discussed the main theme in the light of the
existing literature. It was organized under eleven sections. They
are: Sociodemographic Data, Information on Risk Factors,
Food Frequency Consumption, Food Habits, Physical Activity
and Lifestyle, Healthy and Unhealthy Dietary Habits and Food,
Self-Efficacy,
Efficacy, Barriers to change, Nutrition Knowledge,
Knowledge on Food Safety, Food Safety and Behaviour in
Hygiene Practices.
Sociodemographic Data

30%
20.60% 16%

25%
16.30%

20%
15%
10%

2.70% 5.10% 1.30%

5%
0%
(1-2)

(3-4)

1 time
every
day

More
than 1
time

Daily

1 time Never
in 10-15
10
days

Graph 6 Distribution of study participants, on the basis of eating sweets and
cakes once in a week

Graph No.6 shows, Out of 374 participants only 38% used to
consume sweets and cakes 1-2 times,17% used to consume 3-4
3
times, 3 % used to consume one time every day, 6 % consumed
more than 1 time, 2 % consumed daily, 21 % were eat one time
in 10-15
15 days consumed and 16 % of the participants rarely
consumed sweets and cakes in one week.
Dietary Intake
Majority 71% of the participants used to consume fruits and
vegetables every day and only 30% participants did not
consume fruits and vegetables every day.
Out of 374 study participants, 42 % ate 1-22 times fast food in
once week, 12 % ate more than 2 times, 21% ate once time in
10-15
15 days, 26% never ate a fast food at least once a week. And
out of 374, 50% of the participants did not eat a pizza every
week, 30% ate a pizza once in 10-15
15 days, 12.80% ate only 1-2
1
times/week and 8% ate a pizza in once a week.

Age
In the present study, majority 74 % (148) of them were in age
group of 20-25
25 years, 25 % (50) students were in age group of
18-20 years and 2% (4) students
students, were in age group of 25-30
years. Majority of the participants were under 20
20-25 years
because of the study was conducted under graduate students.
Similar study conducted in Southern China in 2013, total
sample size was 2617, found that 40% belo
belonged to age of 14
years, 32 % belonged to age of 13 years, 17 % belonged to age
of 12 years, 11% belonged to age of 15 years and only 1 %
belonged to age 16 years. [5]
The age group between 20-25
25 years had a high prevalence of
obesity.
Type of family
Thee present study shows that majority
majority, of the participants 73%
were in nuclear family followed by 27% in joint family. A
study conducted in Pune in 2014, total of sample size 159,
revealed that 80 % of participants were in nuclear family and
21% were in joint family. [6]
Most of the participants were living with nuclear family.
Similar study which was conducted in Pune in 2014 showed
BMI prevalence to be 22% in Joint family and 22% in Nuclear
family. [6]
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Anthropometric Measurements
In the present study, BMI of participants, 15.77% (59) study
participants were underweight, 60.16% (225) were normal
weight, 24% (90) were overweight and obese.
Similar, a study was conducted in Islamabad Medical and
Dental college from March to 1st June in 2014 with 149
participants. Out of 149 study participants, 59 % students had a
normal BMI. [9]
Frequency of Dietary history of the students
Out of 49 vegetarian participants, 24 % (14) were underweight,
14 % (31) were normal weigh, 5% (4) were overweight. Out of
53 non vegetarian participants 17 % (10) were underweight,
15% (32) were normal weight, 13 % (11) were overweight. Out
of 272 mixed diet participants 50 % (35) were underweight,
72% (162) were normal weight, 84% (75) were overweight and
obesity.
Similarly, a study was conducted in Guntur in 2017 with 195
participants, out of 5 were vegetarian participants, 100% were
normal weight, and out of 63 mixed participants, 6.3% were
underweight, 79.4% were normal weight and 14.3% were
overweight and obesity. [7]
Eating junk food at breakfast
In the present study, 374 participants, 277 were eating biscuits/
cake/ crackers/breakfast cereals/bread, among them 16% were
normal weight, 61 % were overweight, 24 % were underweight
and obese. 73 study participants were eating fruits, among them
15% were normal weight, 59 % were overweight, 25 % were
underweight and 2 % were obese. 24 study participants were
eating potato chips/noodles, among them 58% were normal
weight, 21 % were overweight, and 21 % were underweight.
Similar study conducted in Saudi Arabia in 2014, among 276
female university students, showed that prevalence of
overweight was 6.5% among participants who were eating junk
food sometimes. Prevalence of obesity was 0.5% among who
ate junk food always, and 3.3% among who were eating
sometimes. [10]
Eating sweet/beverage
In the present study prevalence of overweight, was 24 %
Among them 33% had fruit juice and milk shakes, 54 % were
eating biscuits/Crackers/Bread/Bikajibhujiya, 5 % were eating
fried potatoes/popcorn/crape/peanuts/soft drinks and 9%
consumed sweet/beverage.
Association between BMI and Physical activities
In the present study 60.16% were normal in weight, among
them 11.6% never involved in sports activity, 47.6% involved
in sports sometimes, 22.7 % involved only in some seasons,
18.2% always participants during the entire years. Prevalence
of overweight was 23%, among them 10.2% never involved in
sports activity, 40 % sometimes involved in Physical activities,
35.2% involved only in some seasons and 15% always
involved in sports activities. The prevalence of obesity was
0.53%, among them 50% always during the entire in year
involved in sports activities, 50% seasons involved.

Similar study conducted in Pune in 2014 with 159 participants
showed that statistically significant, association between
decreased, physical activity and overweight and obesity. And
52.20% had adequate activity and 47.79% had inadequate
physical activity. [11]

CONCLUSION
Unhealthy foodhabits and eating behaviour exits among the
youth. They are mostly over weight and do not have the right
nutritional knowledge to prevent diseases related to nutritional
disorders in future.
Recommendations
Universities/Colleges can consider the restriction to access to
junk/fast food and sweets/beverages served in the hostel mess /
kitchens / canteens in their campus and encourage healthy food
items.
Universities should create wellness clusters in colleges, where
counselling should be done regarding proper nutrition, proper
exercise and healthy habits and also regarding the money they
can save by avoiding junk food and investing healthy life style.
The anthropometric data of college should be collected students
at periodic intervals, which can reveal changing trends in Junk
food consumption and BMI.
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Clinical and radiological outcome of closcd extra
articular distal tibial (Pilon A) fractures treated by
minimally invasive percutaneous plate osteosynthesis
(MIPPO)
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Backgrouqrl: Manlgernent ol clistal tibral ti-actlrres rctnains otte of the therapeutic Challengcs
i\,lechirnir:alli.,stable llxation can be obtainecl withor.rt significant tlissection and strlgical trattrna to thtr
lrr
bouc- and ,,rll tirr,.,,'-, bv N4inirnally invasive perctltalleoLLs platc osteosyntllesis (N'llPPO)
(Extra articular)
A
ol'pilon
outcouic
ladiokrgicitl
arrrl
Objectiyes: 1) TLr sturlv asel cvllLrate thc clrnical
i|actLIe riitlt \lIPPO te0hniqr-rc Lrsing LCP and alsii stLLrly- tl.re conrplications

& exclrtsion criteril be taken
iptbrntecl lvritten consent. Detrils incluiling cxatnitlatttlt-t lncl tnvestigrtiorrs will be
ri-coLcletl in strLttr Pcltirma. MTPPO will he carricil olrt clepettcling on specitic tinctttre pi.ttteru Cirses

Nlethorlolggr,: Patients o1'B;rngalorc ntr:dical college: tirlliLLing inclr.tsion

into

stlcl_v''

llier

(llinical
2.,1 tnonttis [rotLr cLiniuitlly anil mtliololrically tbr bony tlrliorl.
llridiolouir:al i:r'itcria rcgarding ll'acttLtt uniot.t anr.l corlplicatiorrs shrll be rlocutnentetl'
\t'i1h
FLrncti,n.ri slrt\1)lllrr rleitsured b1'l..L.FS scor-.:. Revierv ol literalttre obtainetl entl rcstllts cotlPal-crl
orrr slutir. Since thesc are ploYen rlcthods ol'1lra1ion. no ctlntrol ,qroups rre retluired.
I6.4 $'ceks
Rcsults: Out. srLrth hatl -10 patie|l{s l9 male arrr.l 1l ler.r.rale. A\r--ragc tirne lirl union $'as
Artrrase tinre firr ll,Ll *eiglri bcaring was l8 rvccks. 7(, |lereL'nt ll oLLr lrcltt t.tls rlcre bacli to prcvioLts
lre
.,.o,k ir. l0 *ccks. Onc paiicrrt hlrl rvorrnrl intci:tion antl his rrnplant rvas rcrnovetl antl cx Fir applicd.
grattln-e lvas clot.lc
necded pLu.rtiir sur.ger--v intcr-r,entiolt. an(1 onc paticnt Ir.id dclayed r.trtitln fbt Whotn bone
rer

ic*cri lt -1.t.ll *,lis ;rnil

!)Llti.r)p.1. iLnLL

hr l0 il,ecks
(lonclusion

)

Patients tielcloPerl rr.rltlc

stitllcss'

L.ocliing c00rpr.ossion Pht. rs a qood svstenr tL| l)istal Libia (Irilon A) flactur-cs
As srrt-llrcal ilissection is tllttlitlrttlt upit;tlitrg ttttl' is reclLri:etl
giVcs gooti
LLil, b,v N{ll,po tcclrniclr.re leatls to less pr,riostcal stripping and lcss solitissutr tlattrage"
illl'eclion
of
charlte
less
arld
rater
rtltttlitttl
more
angr.rlar stabtliti, and hctrcc

1.
2.

U

Kerrvortls: Arliol()gicaj. artii:rrlar rlistal. rnininralll inrasivc pcrclltilllcotls plate ttstcosvrrthtsis

lnlroduction
tcrnl In
Distal tibia o1'ton prescnts a challenge to ortlropacdic sr-lrgcon. Destot tlrst trsed the
l9l l. likcning tho pil0n 1o ir pestle, the libial pilon conrprorllises unatomicatlY the disLal en<l of
suft-ace' whefe
tibia, its proxilnal limit is fbund approxirnatcly 8-10 crn fiorn thc ailkle afticrrlal
loflr.ring the
tlirection
changes
crest.
i1s
anterior
with
diaphysis
triangulai section of the titrial
desigred to
to
bc
appears
region
this
olcontigrtr.ati,n
dimcnsiorial
three
lhc
r.ctlirh,"-sis.
anklc joint It
ir.rcr.easc thc arca of'thc artiCular Stlllitce. r'crlucing Stless oll the
itt-e usLtallv the resltlt of high
these
1'r'actLLres.
tihrial
all
Trbial Pilon liactrLre l.eprcselrts i-7!l,i of
Corrtsporrlirrg Autlnt:
I)r- Ptllhatrrrsh [I Htlrclrntl
\ssistalt Prole.slrr. f)eltirrt rrlettt

i'lssociatcd r'vith severe soli
cnerg,v axial compression:rnil r.tatiOn iirrccs. lhey ilrc Lisl-lally
location, pool'bonc quality.
tissuc cornpromisc. I'he lintiterl soti tissuc co\/erage: sLlbcllt.lr)ooLIS
clraIlengingI-sl'
verl
ostcopolos;s tcut-lcts thc distaI tibial fi-acture

o1 ( )rt Lr,2actli,rs. .l awirhLlllal

\,.lrr.rr

\1,.,1r,.:,1

I{llratahr-

L,ll,:,, . ll,

Ittclia

Lr:,.rr

i

^464-

Intcrnal loilir l -lourtral

o1'

Ortltil-tacd ics

Sc

i

,,,

cncrs

tibia are I. The tendencl' to redisplac:ernent o1'the ll-actLtr:c li'agments
fbllowing sltbsidence ol srvellrng spcciallf in oblique.
spiral and comtninttterl tiactttres u'hen tt-eatecl b1' Cast.
2. Delayed ttnion dtte to thc prec:arious vlscttlatity in tlistal

Detailed revieu. o{'literatrLre available on this sut-r-iect rvas
lnrl rcsulLs otrtaincd in rtlv str'ti.ly rvcre corllparecl with

stLrdied

sults obtainerl in other sin'rila stut.lie s. Since the se are proven
methods ol llxation, no cotttrol groups are reqilireil.
re

tib ia.

3

Functional and costnetic delcrrmatitln i1' rotatiorral

4-

aligrulent or positon of the
fragment is not achicved. as it is irnportarrt trccattsc litlcc
arrd anl<le ioint iire in sanre parallel axis.

Surgic:tl 'liechnique
(lnrlel r-egional or genelal anesthesia anri patient in su1-rine
position inVolvccl leg $irs paintecl and clrapcd. Tottrnitltlct \\ils
applierl anil intlatetl bcfbrc the start of proccthtre. Ifthere is a
zrssociated lrbrrla lr-acttLttl. initial fibrrla fkatitln r'vas done rvith
l/3'd tubular piatc. il restt)res the limb length and helps in

Extelnal flxation c:an bc a usefirl option in opell tiachrrcs with
soti tissue irr.jury, but can leari to ptrr tracl< inf'ectirtns- septie
arthritis and delayecl r"tnion. Sotl lisstlc ntanirgtrutcnt ltas bccn
seen to play a vital t'ole tnanagement alongsitle thc Lrony
lecorrstmction

incision

osteogenic fl-actr"trc lrematot.na attd presct'r:ttion

ol

l

to

tirnction.

1s(l11ccd uncler c arrn

rrnd

l<-rvircs

As sttch. the evolulion of
to lorv pr.ofi ic,

precontoured irlplants specil-rcally intended for appIication in
the distal tibiatr()1.

Aims and objectives
l. I'o stud-Y ancl evaluate thc clinical antl radiological
outcolne of pilon A (Extra Articrriar) tlat-tLrre with
\,11PPO techuique using L(l['
To evaiuale the incidence of associatcd corr-rpljurrtions

r.Corntninution

span ratio rvets hept to J and itt case of tl'actures rvith a sinlpie

fiactut'c conligLtlation.

This strrdr is a prospectrre sttrd\ dorle trom Nor' 2015 to May
2017 har,ing i0 sLrbjects. donc in Bsuring anrl larly'cotll'zorl

ancl

sliin closed u'ith staPles.

Patient u'as fbiloll'ed up at 4 r'vceks,8 rveeks, 12 weeks ancl
2,1 wecks an(l protecte(l w'eight bealirrg was allorvecl oncc

lnclusion Criteria
Age gror-rp of l6 - 65 years of cithe r ser.
Cllosed clistal Tibial extra-articLtlat'll.acturts (Pilon A)

callus tbrmation was visible anc[ graduall-v

increascd

accordin.q to clir-rical anci racliological signs o1- liactttre
irealing. Fractr.trc s'rs consttlcred Lrnitcti radiologicall-v when
visiblclcallus w.as sccn in atlcast 3 cor-tices in antetrr-l-rosteriur
lncl laleral r'ielvs and olinicallv lvl'ren there was no pain'

Exclusion Clriteria
. Age <16 yrs arrd >(r5yls All open tlistal I'ibial lr-rcttircs"
distal tibial intt'aat'tictllar lractttres. Scgrnental t't'actttt cs'

Results

Pathological

Fracture.

s unt]t fcrr slrllery clr.rc to

the

Follolv up

'
.

co rrolbidities.

a plate 8-10 timcs longel than

ll-trctrLrc u,as plttnnccl. l{ct]r-rction wa-s confirmed tlntler c arnl
and r'vound r.r'as closed r,r'itl'r absor-bable subctttaneorls sLltllles

hospital and Victoria hospital both affllrated to BMCIRI
Study cotlprisecl of 30 patienfs rlho Irad closecl ertraarticLttirr
distal tibial fractures rvho u'e-re operated \\'ith Distal tibial
Loclcing plates trsing nrinimallv irl'asive (ii4IPO) techniclLre

Case

atltl

fl-actrrrc site LLntler c alfil
- [n conurinutetl tiactlu'cs' thc platc

cithel sidc ol

llaterials and Ylethods

.

a

control and whcrc redltction was tlitficult

ncrc ltsed as .1o1'stick to achicve thc reductiou

gr,ridancer

Patients r.vith severe

irtlcl nerve Norv

leduction tirrceps to lrolcl tire leclLrction. Pre cottntered DTLCP
r.vas passed it-tto thc planc c:rcatetl antl its position contirrned
unrler c arm. Piatc rias initially fixed with help of K wires,
Befbre fixrng the plate uith screws sageing oldistal flagmerrt
wrs pr-evented by using a towel behind it, position of plate
rvas contlrrnet.l bctirr-e placcment of scrcu's ttntler c atm in
both AP end L.atcral vicrvs. Ptrr"isional rron ltlcLing scrcrr s
r-rsed to bring piatc neat- tlie bone- Interh'ag,Lllentary screws
usctl to achicve cotnpression in simple tl.acturcs- With
scparate stab irtcisir.rns atleast 3 locking screws \\ierc used on

biological platrng techniquc hils lead

2.

to iniure thc saphcnolts vcin

sulrcutancoLts plane wils tnatle rvithout stlipping tl-re
F ractLlre \\-as
1-rcliostcrrr-n rucl disttrr-bittg the tiactrlre site

lotational alignment arld provitlirrq sutTlcie nt stabiIitv to allou'
progressiolt of motiotl, rtncomplicated fl"i'tcture healing and

cventual rcttlt'n

ra.'as t-nadc

tal<e care not

vascttlat-

sr-rpply to the rndividttal fiacturc vvhilc rcstoling arial

vertical or curvilinear
n'ith nretlial nlalleoli as refelcnce arld to

of tibial platbund50. A

rec|-Lction

Lsl"

Biological plate fixation techrlicltre are lrasecl upon thc
principlcs of timitctl soti tissue stripping. traintcnancc ol

!

l..tl].,....1...i

and Radiological criteria (RUSl' SCORE) rc-ealding 1r'actule
union and courplicatiotrs was evalLlilted and docurnetltecl.
Functional olttcolrc was tneasurecl by lowcr extrcrnity
hrnctional score (LEf S).

The c1rfficulty that alises in the treatmcnt o1' triictule distal

I

.\ .,:.it

'fablc l: DistribLrtion of-Samplcs by Agc

co-nrorbid thctols/

systenric diseases.

(.r'cars)
18-lr)

.A,ge

Methodologl'

str-x.h' Perlbrn-ra N{ininlalLv lnvasrve
otrt depuldinu
Petcutaneotts Platc Ostcos-vnthesis u'as cat'ried
-I-llese
cases u'et'e
pattern
on recltrtretuent tbr specitic ftacttlre
both
r'vce[<s
24
and
vr"eeks
12
4.
tl.
lcvicru"d pelioclically at
(llinicrtl orrtcornc
r'tniorr'
borry
fbr
ll'
Ladiologicll
clinical ly and

were recorlc,l in the

'465 ^

Percentage

3

1l)

l-40

5

t6 66

,11-50

9

i0

5l-60
6t -10

6

20

7

2i -li

'l-otal

30

I0t)

3

(lttrzon
Paticnts of Victoria Hospital atid Bou't'ing & I'ady
rvl]t)
[iac111rt'5
Libial
clistal
articulirr
extra
close<i
hospital with
ftLltil tne inclusi., & exclr"rsion criteria wcrc takcn in t. sti.Ltly
afler obtaining irlfbrmcti rvritten consent l)cnrographic data'
History, Clinical exarnination and details ol inr'estigatit'ns

I,'rerl uency

'fable 2: Distr-ibution of Sarrple by

Sex

Scx

Frequcncv

Percentage

N4lLle

l9

6:i.3l

Fenirt lc

ll

i 6.6(r

Intcrnrljonll

Ll lassi

I

!ui:-r[1!ri]:':li!.|..-r!nl

JoLtntirl cif OfihtrLacdrcr Sctanet:

'I able 3: Distributiorl ()f Srlrlplcs

l;l

tlcatio

n

Tvirc

ol

and partial wcight Lrcarin!l, so to trc on the safel side we did
nol allo\\' weiiaht bearillg ulltil we were confit'trred of the
li-actLrrc Lut iort. (, or-nirlg to coulplicat ions patient no. I 3 had
wound inliction which rlas initially superfrcial later bccame
deep so irnplant had to be remo\red, after mtlltiple

tA()

l:rrtr:tLttc

)

rsrieri:Ga:

flpe(A!!{3a*)

No ol Cnses

A1

6

20

A2

l5

50

A3

9

l0

rlcblirlcurent's tlap covcr u'as donc $'hich look up \"e11.
fiactr,u-c r-uritct{ at 2'{ wccks and pt starte(1 tolerated u'eight

I

berrir-rg b,v l.)-8 r'veeks, (,lon'rpared to stLtdy dorre by Wasit'n e1
rr1.. r.r,ho htd 5 inl'ections oLtt ot 35 patitrnts. this ruight bc

T':rble 4: DistribLrtion olSan.rplcs Accor-ding T'o-linrc l'alictr Ftir'
F ractttre Ut.tiotr

attlibutecI to strict ascptic O'l'atltl u'arcl measllres takcn oitt at
our institLttion.
Patient no 14 and l8 had stitl'ankle at thc end ol lbllor'v up

-!!s -o{q}l*l

Percentage

18

6

2t)

20
22

6

20

with LEIS

5

l

656

r,".cre

>24

2

666

Union (Weeks)

ll

<16

i6

66

1.1 w.rs a a chronic alcoholic who dici not follor'v ottr
instructiot'ts of passive/activc ankle nlobilization post op
u,hich might have leilcl to restrictcd nlovenlents at the time o1'
tbllorv up. patient l6 u'as ri old lady'n'ilh co nrorbidrties r'vho
could nrrt tirllorv our instrttctions properly.
t)ela-ved ttt.tiotr rvas seell ilr patient 1 r'',ho had nletaphyscal
cornlllunition antl tlid nol shotv signs of Llnion iit 8 rveelis, he

patient

Table 5: Distribution of Sarnples Accoxling fo Conrplicrtions

\

,Q_qppl!-9u{!9-ns

Percenlage
-1. l -1

o ol' Cases

\\'ound ir.rloction

I

Imnlant orominence
Nonunion

1.

l

I
-ii

viiiii,nlJn
Dglay-gcl 1qry9n

i,

I

0f

Cases

3-.

-

C66

-

_

Lcli

Scorc

cornrrut]itiot] collllrminil that patiellts with

tsrsrlgc-"

metaphvscal comrnrtnitiot.t do tal<c timc tbr healing'

10

2t)

o

Clinical Photographs - Case

3

Fi*.rffilSil;

I-abte 7: DistribLrtion

tllsamplcs .\ccordirlg To
No

Rust Score

0l

Cases

4-6

1

6-9

li

rl

-l

Rust- Radio-uraphic Unron

I

S

2.1.2 Results
All the fiactr.tres opcratctl

in

I

RrLst Scorc

lery9$4C9
J.JJ

2('66

--:rc-

'

l
l

iL.ir',

oLLr

sttttlr \\cr!- c\tl:i

rtt'ticlrlar'

(109'i'). A2 (-i0I)n) and A3
(309ri). as compared to a study donc b,v \Vasim Al<ram el rtl

fractrires, i.e. AO/OTA 43-Al

thcy had Al \25%), A2 (55"lr), Al (21)%r) rvhich
signifies it . prerlorninance of type Al fl-ectttrcs in
ex-traarticnlar distal tibial liactr-rrcs. l9 paticnls (61'i39ri) were
teg
males and 1l (36.669/,) werc ttmales" tlt (6ll'l'1'}) had riglit
itrvolr,edandl2(40%)hadletticginr'oll.edarrdasinrilar.

r.vherc

male sex predominance \\'as seen irl otlrer slLldies'
2l patienis (7t)%) irad RTA' 9 patients (30'l'i) hacl

height, out

of

nine patients rvith tall tiorr-i

he

fall

fl'orn

rght 5

we rc

Fig

l:

PI{E ()P X RAY

p"iiters by occupation anct a comparable result was lirLrnd ina
stuav aone by A4un ballal t:l r'rl', wllerc thcy l.rad 85-0'i' RTA
tilrthet'
ancl l5% as ialt from height as ntode of rnjury which
shows us thc role of RTA in Pilon A fiaotur"cs' Avcrage
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young pycnodysostotic patient
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ABSTRAGT

Pycnodysostosis is a rare genetic disorder characterized by distinctive
facial features and skeletal
malformations' Pycnodysostosis is similar to osteopetrosis and they
are sometimes discussed in the medical
literature together. osteopetrosis is a disorder characterized by
abnormally dense bones that are britfle and
prone"to fracture. Osteopetrosis is sometimes associated
with skeletal malformations.The neck of the femur
ls a very rare site to fracture in the young age group. We present
the rarest case report of neck of femur
fracture with a trivial traumatic injury in a case of pycnodysostosis.
KEYWoRDS: Pycnodysostosis, neck of femur, osteopetrosis, skeletal
malformations.

INTRODUCTION:

consciousness, vomiting, ENT bleed or any seizure
Pycnodysostosis is a rare genetic disorder. It is a episode before the fall. The patient reported that this
Lysosomal storage disorder characterised by was the first incidence with no similar history in the
mutations in the Cathepsin K (CTSK)gene. Low levels past. On general physical examination the patient was
or inactivity of an enzyme called Cathepsin K results unable to move his right hip and lower limb. He has a
in the abnormal accumulation (storege) of toxic protruding forehead, broadened chest wall, deformities
in both the upper and lower Iimbs, short stubby fingers
materials in lysosomes. pycnodysostosis is inherited
in an autosomal recessive manner.r,2 Affected of both the hands with dysplastic nails, short stature.
individuals may have osteosclerosis, a condition He also gave history of delayed milestones and
delayed dentition. His elder brother also has similar
characterized by abnormal hardening and increased
clinical
features. Not a known case of type 1 or 2
density of bone. The abnormality of the bones of
affected individuals cause the bones to be fragile and diabetes mellitus, hypertension orthyroid disorder. His
brittle. Affected individuals are prone to repeated blood and lab investigations were within normal range.
fractures. lndividuals with pycnodysostosis may also The radiographic examination showed a generalized
have breakdown of bone (osteolysis). The legs are increase in the bone density. X -rays showed tapered
most commonly affected by fracturing.3a,5 Here we phalanges with acro-osteolysis of the distal phalanges.
present to you the rarest case report, to the best of We diagnosed him as a case of pycnodysostosis
our information, of a neck of femur fracture with a based on the clinical and radiographic evidences.
history of trivial trauma in a young pycnodysostotic CLINICO.RADIOG
RAPHIC IMAGES

patient.

CASE REPORT

A 16 years old male came to the orthopaedics OpD
of our hospital on 011081201 9 with history of fall at home
while trying to catch hold of an object kept at a helght.
Patient sustained injury to the right hip and the thigh.

fhere was no history of head injury, loss of

^Aaa,.r$
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Fig 1. Clinical image
showing short and
stubby fingers of
both the hands with

dysplastic nails

DISCUSSION:

Pycnodysostosis

Fig 2. Radiographic image showing tapered phalanges

with acro-osteolysis of the distal phalanges.

is a rare genetic

disordr

characterized by osteosclerosis and bone fragility. Th
disorder was first described and named by fr/aroteau
and Lamy (1962). lt is also known as osteopetrosi
acro-osteolytica or Toulouse-Lautrec syndrome aftr
the French artist Henri de Toulouse-Lautrec who ha
this disease. lt is caused by homozygous or compoun
heterozygous mutation in the cathepsin K gen
(CfSK; 601105) on chromosome 1q21.6'7 lt i
characterized by distinctive facialfeatures and skeleti
malformations. Affected individuals are prone t
repeated fractures. Affected individuals may fail to gror
and can be shorter than would otherwise be expecte
(short stature). lntelligence is not affected and th
disorder is not believed to be life-threatening. Th
severity of the disorder including the frequency c
fractures, final adult height, and specific symptom

can vary greatly among affected individuals
Fig 3 & 4 Clinical image of both the lower limbs showing

skeletal (bony) deformities.
t*

*

Pycnodysostosis is caused by changes (mutations
in the Cathepsin K (CTSK) gene and is inherited in ar
autosomal recessive trait.s

The CTSK gene produces an enzyme calle(
Cathepsin K. This enzyme is a lysosomal enzymr

and its job is to break down certain substances in thr
body include bone matrix proteins, certain types o

collagen and other substances. This enzyme

Fig 5. Radiographic image of both the lower limbs showing

bony deformity in the proximal third of the tibia with plastic
degeneration of the fibula and fracture at the distal end of
both fibulas.

Fig 6.Clinical image of both the forearms showing skeletal
(bony) deformities.

ir

predominantly found in osteoclasts, which are bont
cells that absorb bone tissue during growth anr
healing. Basically, osteoclasts break down bone, i
normal process called resorption. Bone is a dynami<
system continuously engaged in a remodelling
process of resorption and formation. Bone resorptior
refers to the breakdown of bone followed by thr
formation of new bone. ln pycnodysostosis, some o
these materials are not completely broken down anc
build up in lysosomes of cell. When enough of these
materials build up, they become toxic to the affectec
cells and tissues of the body.e

Pycnodysostosis is an extremely rare disorder thal
affects both males and females. About 200 people
have been reported in the medical literature with this
disorder. lt is estimated to affect about 1 in 1.7 million
people in the general discussion. Pycnodysostosis
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may go undiagnosed or misdiagnosed, making
it

difficult to determine the true frequency in
the general
population.

Pycnodysostosis belongs to a larger group
of diseases
known as lysosomal storage disorders. Low
levels or
inactivity of an enzyme called Cathepsin K results
in
the abnormar accumuration (storage) of toxic
materiars

in lysosomes. pycnodysostosis is similar

to
osteopetrosis and they are sometimes discussed
in
the medical literature together. Osteopetrosis is
a
disorder characterized by abnormally dense
bones
that are brittre and prone to fracture. Researchers
have

been able to establish a clear syndrome with
characteristic or ,,core,' symptoms, much about
the
disorder is not fully understood. Several factors
including the small number of identified
cases, the lack

of large clinical studies, and the possibility of other

genes influencing the disorder prevent physicians
from

developing a complete picture of the potential

associated symptoms and prognosis. Therefore,
it is
important to note that affected individuals
may not
have all the symptoms discussed below.10,11
lnfants with pycnodysostosis may experience
delayed

closure of the sutures of the skull. An infant,s
skull
has seven bones and several joints called
sutures.
Sutures are made of tough, elastic fibrous
tissue and
separate the bones from one another. Sutures
meet

up (intersect) at two spots on the skull called

fontanelles, which are better known as an
infant,s *soft
spots". The seven bones of an infant,s skull
usually
fuse together until around age two or later.
ln infants
with pycnodysostosis, the sutures take longer
to fuse
together, which can affect the proper development
of
the skull. The skull is often larger than normal.
Distinctive facial features are common
and include
an abnormally prominent forehead (frontal
bossing),
a pointed nose, a highly_arched roof of the mouth
(palate), prominent eyes with blue discoloration
to the
whites of the eyes (bluish sclera), and
a small jaw
due to underdevelopment of the bones of
the jaw
(hypoplasia of the maxilla and mandible).re
Affected
individuals may have severaldental problems
including
delayed eruption of baby (deciduous)
teeth, and then
persistence of these teeth after they
come in. They
also experience delayed eruption of the permanent
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teeth. Some individuals may be missing teeth
because
the teeth failto develop (hypodontia).

lndividuals with pycnodysostosis may also have
malformation of the collarbone (clavicular dysplasia)
and breakdown of bone (osteolysis), particularly
the

outermost bones

of the f ingers and toes

(acroosteolysis). The fingers may be smalland
stubby,
and the fingernails may be absent or abnormally
small.
People with pycnodysostosis experience abnormal

hardening and density of bone (osteosclerosis).

osteosclerosis causes bone to be fragire and affected
individuals are prone to repeated fractures
with minimal
trauma or without trauma (spontaneously). The
legs
are most commonly affected by fracturing. Some
people may have abnormal curvature
of the spine
such as having an s-shaped spine (scoliosis).
Lower
back pain due to stress fractures of the lower
spinal
bones (vertebrae) can occur. There may be
deformities
of chest development, which can cause breathing
(respiratory) issues. Some individuals
,nor.l
while others may have sleep apnea. Sleep
apnea is a

,"y

condition where a person will momentarily
stop

breathing during sleep. Sometimes, sleep
apnea can
be severe.13

Some individuals with pycnodysostosis have growth

hormone deficiency and deficiency of another
hormone called insulin-like growth factor (lGF-1),
1
which also plays a role in growth during
childhood.

Affected individuars reach an adurt height
that is shorter
than would otherwise be expected (short
stature). The
arms and legs of affected individuals are usually
abnormally short. Less often, pycnodysostosis
may
occur with other symptoms such as loose (lax) joints,

underdevelopment (hypoplasia) of the sinuses,
of the liver and spleen

enlargement

(hepatosplenomegaly), and underdevelopment
of the
pituitary gland.ia
ln certain populations, pycnodysostosis
has occurred

in families where the parents are closely
related. All
individuals carry 4-S abnormal genes. parents
who
are close relatives (consanguineous) have
a higher
chance than unrelated parents to both carry
the same
abnormal gene, which increases the risk
to have
children with a recessive genetic disorder. Diagnosis

of pycnodysostosis is based upon identification of
characteristic symptoms, a detailed patient and family
history, a thorough clinical evaluation and x-ray studies.
X-ray studies can show many of the characteristic

bone changes that are associated with this
disorder.lvlolecular genetic testing can confirm a
diagnosis of pycnodysostosis. Molecular genetic
testing can detect mutations in the CTSK gene that
causes the disorder, but is available only on as a
s
d iag nostic service at special ized laboratories.l

5.

diseases caused by mutations in cathepsin protease
genes. FEBS J. 201 7, 201 6, 284(1 0):1 437 -54.

6.

suggest an active screening of all patients diagnosed
with pycnodysostosis with serialX-rays, bone mineral
density (BIvlD) to rule out ant bony deformities including
fractures.

Valdes-Flores [t/, Hidalgo-Bravo A, Casas-Avila L, et
al. lr/olecular and clinical analysis in a series of patients
with pyknodystosis reveals some uncommon phenotypic

findings. lnt J ClinExp ttled. 201 4;7:3915-3923.

7.

Arman A, Bereket A, Coker A, et al. Cathepsin K
analysis in a pycnodysostosis cohort: demographic,
genotypic and phenotypic features. Orphanet J Rare
Dis.2014;9:60.
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CONCLUSION:
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Case Report on Osteochondroma

S'T Sanikop, R.S. Jatti, Sahil Kale, K Praveen Kumar Naidu, trGishna
Chaitanya
Department of orthopedics, KAHE& N Medical college, KLES
Dr. Prabhakar Kore Hospital or tvlRc, Belagavi. India
J

ABSTRACT: here we had a young male presented with h istory
of swelling in the right knee since 5 years for
which we removed the tumor and sent for biopsy which tu rned
out to be osteochondroma. Although, the vast
majority of solitary osteochondroma are asymptomatic; Pain
of greater intensity may be present, associated
with co mplications including osseous and cosmetic d eformities,
malignant transformation, and impingement
on adjacent structures such as tendons, nerves or vessels. The
major risk of osteochondroma resection is
missing a chondrosarcoma because failure to recognize their
lethal potential can de lay appropriate treatment
and jeopardize the ultimate outcome. Although osteochondroma
is the most co mmon benign bone tumors;
the differentiation of this tumor from low-grade chondrosarcoma
is one of the most challenging and difficult
diagnoses in bone sarcoma-imaging and pathology alike
KEYWORDS: osteochondroma, malignant transformation,
chondrosarcoma.

INTRODUCTION:
Osteochondromas are the mostcommon benign bone
tumors accounting tor 40"h of all them, and 10% of all
primary skeletaltumors. According to the new World

Health Organization Classification of tumors, this
condition is a cartilage capped bony projection arising
on the external surface of bone. There are two types
of osteochondroma: solitary osteochondroma, and
I\4u ltiple Hereditary Exostoses (tM H f
;.,,, They general ly
affect the extremities of the long bones in an immature

tibia, it has a rough surface not restricting the range
of motion at the knee joint.
Plain X-ray AP and Lateral view of right knee joint
revealeda bony pedunculatedmass arising from the
medial border of proximal tibia growing away from the
knee joint.

skeleton. Although benign, osteochondroma may
represent serious threat like malignant tiansformation,
and impingements of contiguous blood vessels or
neryes.3

OBSERVATION:

A 21 years male presented toour department with
history of swelling on right knee since 5 years which
was insidious in onset, it was around a size of a peanut
which gradually progressed to a size around 5X5 cm

now. Swelling was associated with pain since 2

months. Pain relieved on taking medications, it is not
associated with restriction of movements.

Physical examination revealed a firm bony mass
around 5x5 cm arising from the medial side of proximal

A^*ruSH

Lifeline, xxxvilt, 2o2o

FNAC smear scanty cellular and benign chondrocytes

arranged singly and occasional tiny clusterin a
background of chondroid matrix fat spaces with mixed
inflammatory infiltrate suggestive of cartilaginous
tumor.
Patient has been operated under spinal anaesthesia
and the mass is removed by taking a medial incision
over the proximal end of the right tibia. The mass is
sent to the histopathology for further investigations.

osteochondroma resection

This is the X-raytaken after the procedure and the
tumor image which was sent to histopathology.

Histopathology Report: Right proximal tibia mass
features suggestive of Osteochondroma. Patient was
followed 2 weeks after the procedure operative wound
has been healed pain reduced with full range of motion
at the knee joint.

CONCLUSION:

Although osteochondroma is the most common benign
bone tumors; the differentiation of this tumor from lowgrade chondrosarcoma is one of the most challenging
and difficult diagnoses in bone sarcoma-imaging and
pathology alike.
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DISCUSSION:
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by a cartilaginous cap. This tumor is usually present
in patients at the third to fourth decades o{ life with no
effective predilection according to sex' The cause of
osteochondroma remains unknown. Many theories
have been proposed to explain the Etiology of
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Bilateral Femoral Fracture Following A Simple Fall Inan Adult Patient

R.S. Jatti, S.T. Sanikop, M. Praveen, Monika Gupta
Department of Orthopedics, KAHER, J N Medical College, KIES Dr. Prabhakar Kore Hospital & MRC, Belagavi. India

ABSTRACT
Bilateral femoral fractures occur much less often, affecting fewer than 3% of all patients with femoral shaft
fractures, but have greater concurrent morbidity and mortality. Bilateral femur fractures are particularly serious
and can lead to prolonged recovery time. Some individuals may never make a full recovery. Therefore, it is
essential to understand some basic information about bilateral femur fractures. Femur fractures are most
commonly seen in a traumatic accident. The treatment of bilateralfemur fractures starts with imaging such as
x-rays, and pain control with medications. ln road traffic accidents, bilateral femur fractures are often displaced.
This means that the bones need to be returned to their proper anatomic location. Usually, this is done with
surgery by means of CRIF with lttlll or ORIF with plates and screws, hold them in place, and facilitate the
healing process. After this, individuals typically require months of physical therapy to regain their mobility.

KEYWORDS: Bilateral Femur Shaft Fracture, Segmental Femur Shaft Fracture, Sub trochanteric Femur
Shaft Fracture, Hip fracture.

INTRODUCTION:

of pain in both legs. She was neurovascular intact,

Until now, only few cases have been described of adult
patients without comorbidity with simultaneous bilateral

had deformities of both thighs, and there were no open

femur fractures following low-energy traumas. A
unilateral femur fracture is a very common diagnosis
in most hospitals, while bilateral femur fractures are
not. A literature study did yield many case reports
describing bilateral fractures caused; however, they
had been caused by violent forces or in patients with

metabolicdisorders. Simultaneous bilateral femur
fractures due to a simple fall in a patient with nb relevant

comorbidity appear to be very rare.We, however,
present the case of an adult patientwith simultaneous
bilateral femu

rf

ractu res after a si mple mechanical fall

who did not

suf

f

er f rom any

predilection

comorbidities.l,2

CASE REPORT
A 36year old lady slipped and fell in her home while
she was cleaning the loft by standing on the ladder.
She was unable to get up from her fall and was taken
to hospital. ln the emergency room, she complained

A.*.-r, H Lifeline, XXXVlll, 2020

injuries. Examination of both hips, ankles, and feet
were normal. The pelvis was stable and non-tender.
Radiographs were obtained after splinting her legs.
This patient had a communited segmental right
femoral shaft fracture and asub trochanteric femur
fracture of the left femur. In the emergency department,

bilateral Thomas splints were applied and after
informed consent was obtained, the patient was
admitted and all routine investigations were sent and
two pints of cross matched whole blood was given
and next day morning patient was taken to the operating
room for fixation of both fractures. The original plan
was to perform a closed reduction and internalfixation
with long proximal femoral nailing of the right femur

and closed reduction and internal fixation with
intramedullary interlocking nailing on the left side.
However, due to the displacement of proximal
fragment in left femoral fracture, management of that
femur was revised to open reduction.

to restoring length, alignment, and rotation

ofi

thefemur.4 Other results which are important to notq
are residualhip pain at the site of nail entry or other
symptomatic hardwarethat cause the patient enoughl

discomfort to warrant a secondaryprocedure. There

are no injury specific outcome scores for
subtrochanteric femur fractures, but the Short Formt
Health Survey(SF-36) physical function and mentall
health outcome scores areapplicable.s The University
of California, Los Angeles (UCLA)and Tegner scores
provide validated measures for determiningreturn to

Pre-operative x-ray of bilaterd femur

preinjury functional status as well, especially in
youngactive patients. The biomechanical and clinical
outcomes following plating of subtrochanteric fractures
have generally been inferior to those demonstrated
with nailing techniques. Prior to the recent generation
of locked plating techniques, previous plate designs

including 95-degree angled blade plate and the
dynamic condylar screw were implemented in the
treatment of subtrochanteric fractures. A study by
Kinast et al showed PFN is superior. Reamed
Intramedullary Nailing Using a Piriformis Entry

Post-operative X-ray of bilateral femur

Technique. The early experience with intramedullary
nailing was universally positive. lt/ost of thesereports

D!SCUSSION:
As mentioned earlier, bilateral femur fractures are very

rare. The femur is subjected to significant bending,
axial, and torsional forces that can exceed three to
four times the bodyweight during normal activities. The
com mon ly observed f ractu repatterns are determ ned
by the magnitude of the appliedload, rate of load
application, and strength of the femur. Like alllong
bones, the femur is strongest in compression and
usuallyfails in tension as determined by the direction
of the appliedload. A purely torsional force results in
the spiral fracture patterntypically seen in elderly
patients. ln younger patients, acombination of bending
and axial loading produces the commonlyobserved
transverse and bending wedge fractures.3 As
theapplied force increases, so does the diaphyseal
comminution. Bony union at the fracture site generally
i

determines success of treatment; however, in order
for this union to generate optimal functional results
and patient satisfaction, carefulattentionmust be paid

used the techniques described by Kuntscher
andreamed nails were placed in a closed fashion
without interlocking. These implants relied on the
endosteal contact betweenthe nail and the femur for
control of rotation, angulation, andlength. The

perceived advantages compared with other
techniquesincluded early joint mobility, early weight
bearing, each procedure has its related Potential
Pitfalls and Preventative Measures and specific
outcomes.o

CONCLUSION:

A low-energy trauma is a common mechanism of
injury often leading to a unilateral hip fracture in the
elderly. We must conclude that simple mechanical falls
can, very rarely, also lead to simultaneous bilateral
hip fractures in patients with no specific risk factors
other than their age.

Lifeline, XXXV|ll, 2020
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Anterolateral Dislocation of Knee with Multiligament Instabiliry
in A Young Patient Tieated with 2 Staged Surgery
A Case Report

RS. Jatti, S.T. Sanikop, Monika Gupta, Naveen Biradar
Department of Omhopedics, KAHER J N Medical College, I(LES Dr. Prabhakar Kore Hospital & MRC, Belagavi. India

ABSTRACT

Knee dislocations are arare presentation but challenging to treat due to involvement of multiple ligaments ani
frequent neurovascular compromises. Although the knee seldom is found dislocated on examination as it get

spontaneously relocated but one or more ligaments get injured in this course leading to multidirectional instabilit
of joint, nerve injury and popliteal artery injury by direct impact or impingement during relocation may als,
complicate the condition and hence an early diagnosis, attempt to rapid relocation followed by immobilizatio
with or without fixation to prevent recurrence and further sequelae is pertinent. We here present a case wh,
presented in dislocated state and was found to have multiligamentous injury and was managed with a

I

staged approach.
KEYWORDS: Knee Dislocation, Multiligament injury, two stage surgery, High velocity knee injuries, Combiner
ACUPCL injuries.

INTRODUCTION:
Knee dislocation is defined as complete displacement
of the tibia with respect to the femur with disruption of
3 or more stabilizing ligaments.l Dislocations are more
commonly seen in high velocity trauma due to RTA
and sport injury. Knee dislocations are classified as
per Schenck Classification system of knee dislocation
which takes into account multiple ligamentous injuries

and a further modification by Wascher allows for
consideration of associated fractures.2 ln a case where
multiple ligaments are ruptured the balance of joint
gets disrupted in several planes which requires repair
immediately or eventually.3

CASE REPORT:
A 29 year old male presented to the emergency with
complaints of dislocated left knee joint with severe pain
and abrasions following a road traffic accident in which
patient was a pedestrian and was hit by a 4 wheeler

from the side. On examination patient had frank
anterior dislocation of left knee with contusion over
anterior and posterior aspect of the knee, distal pulses

were palpable and there was no apparent
neurovascular injury. As the patient presented in
dislocated state.
H Lifeline, XXXV|ll, 202

An immediate relocation was attempted with

DISCUSSION:

analgesics and muscle relaxants and after relocation
knee immobilizer was placed and the patient was then
shifted for x ray,MRl Angiography. The dislocation
recurred despite the immobilization.

if presented in dislocated state must be relocated

TREATMENT

ln emergency ward patient underwent immediate
relocation under analgesia and muscle relaxants and
knee immobilizer with long knee immobilizer and then

shifted for further investigations. However as the
dislocation recurred and tt/Rl showed multiple
ligamentous instability patient was taken for the first
of the 2 staged surgery. Patient underwent capsular
repair with ex fix application with extra articular pins in

distalfemur and proximaltibia and was planned for a
delayedreconstruction. Postoperatively patient was
non-weight bearing for 3 weeks and then started toe
touch weight bearing.

Knee dislocations mostly relocate spontaneously but
immediately. Surgical intervention can be of two type's

namely early reconstruction and delayed

reconstruction.4 A 2 staged delayed reconstruction is
preferred and it allows for the soft tissue condition to
improve, capsule to get repaired which is needed for

arthroscopy insufflation and most importanily to
maintain joint space in grossly unstable joint.

lna 2 staged approach the first stage involves
manipulation under anesthesia with / without
application of spanning ex fix. Following the first stage
the second surgery for reconstruction can be planned
between 3 weeks to 8 weeks. 3 weeks for the soft
tissue swelling to subslde and g weeks for MCL injuries
to heal. For the delayed reconstruction prior to repair
it is mandatory to check the stability of the joint in

various planes by manual manipulation and do a
diagnostic arthroscopy defining the status quo of
ligaments menisci, identifying loose bodies and assess
the joint surface. The further steps are taken as per
arthroscopic findings.5
Post operatively the leg is kept non weight bearing and

After one week of partial weight bearing patient
presented with sudden pain and fresh bleed from
femoral pin site. X-RAY showed broken femoral pin
and hence patient was taken up for ex fix removal and
arthroscopy.
Ex fix was removed the broken pin was not attempted

to be removed and manipulation under anesthesia
showed good joint stability. Arthroscopy was performed
which showed widespread arthrofibrosis. Having good
stability and tissue planes being obscure the procedure
was abandoned. Patient was given hinged knee brace
with regular physiotherapy for 6 months. presently
patient is weight bearing and mobilizing normally with
restriction of few specific activities such as driving.

knee immobilized in extension for 3 weeks following
which patient starts passive ROM exercises. For the
next 6 weeks patient is kept toe touch weight bearing
is allowed with the brace application at all times.
Patient is allowed to do normal activities at g weeks
supported with an unloader brace which they continue
to wear for the first year (Fanelli and Edson protocol).6

According to most retrospective studies an early
reconstruction shows better results and less
incidences of arthrofibrosis but may not be feasible
due to concomitant skin or neurovascular conditions.T

CONCLUSION:
Knee dislocations are serious and limb threatening
condition which requires immediate assessment and
prompt treatment. Treatment much like any other

bony injuries is guided by the soft tissue and
neurovascular status. With carefully tailored surgical
intervention and equally aggressive physiotherapy

patient can go back to his routine lifestyle in few
months.
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Management of a Neglected Elbow Dislocation
A Case Report
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BACKGROUND:
Neglected elbow dislocations or "untreated elbow dislocation" may be defined as dislocation which has not
been reduced within 3 weeks of injury.l These patients may present with their elbows nearly fixed in a few
degrees of flexion, extension, pronation or supination which is inadequate for the activities of daily living.2 An
unreduced elbow poses a challenge to the orthopaedic surgeon especially in the developing countries. This is
because patients still go to the local bone setters for the management of dislocation with the risk of being
managed by wrong manipulations and massages.3'a The bonesetters generally immobilize the elbow in
extension which leads to contracture and shortening of the triceps muscles and the collateral ligaments. This
results in a non-functioning elbow that surgically is very demanding to treat and the functional outcome is
usually not satisfactory. t\ltany surgeons recommend open reduction for late presenting cases. The postoperative
functional outcome decreases with the increase in the time elapsed. The surgical management not only
includes the open reduction of the" elbow joint but also elongation of the triceps aponeurosis, along with the
stabilization of the elbow joint this procedure and to avoid damage of the nerves.5'6
KEYWORDS: dislocation, elbow, untreated.
CASE REPORT:
A 50 year came to OPD of department of orthopaedics

of Dr. Prabhakar kore hospitaland ItIRC Belagaviwith
a complaint restriction of movement of right elbow joint

since 1 month difficutty in doing day to day activities
with right hand he had h/o fall 6 weeks back and visited
a local hospital for the same and was diagnosed with
right elbow posterior dislocation which was reduced
and above elbow slab was applied atler 4 weeks once
the slab was removed the patient was unable to move
his right elbow so he was referred to KLE hospitalwe
got x-ray done which showed elbow dislocation it was
a case of neglected elbow dislocation we admitted
the patient routine blood investigation was done tVIRI
was done to see the damage to soft structure around
the elbow joint [\lRl showed medial and lateralcollateral
ligament tear.

Pre-Op X-ray Right Elbow

Fre-Op Fiange Cf h/Iovernents Flexion-30 degree
Extension-10 Degree
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Under brachial block through posterior midline
approach to elbow v-y plasty of triceps was done the
elbow joint was opened removal of fibrous tissue from
the joint was done elbow was reduced and fixed with
3 k wires 2 through ulna-humeral and 1 radio-humeral
anterior transposition of ulnar nerve was done. Above
elbow slab in 90degree flexion was kept for 3 weeks
after 3 weeks k wires were removed and elbow
movements were started.

CONCLUSION:

Open reduction with V-Y plasty of triceps for the
neglected posterior elbow dislocation is a safe, costeffective procedure with satisfactory results regarding
range of motion and stability of the joint. Intensive
physiotherapy of the elbow is always needed to recover
joint function. ln our opinion, all other procedures are
technically demanding, lengthy and require longer and

more demanding postoperative rehabilitation.
Nonetheless, a proper understanding of the surgical
anatomy of the elbow is mandatory to perform
understanding of the surgical anatomy of the elbow is
mandatory to perform this procedure and to avoid
damage of the nerves.
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Management of Coronal Shear Fracture of Capitellum and
Thochlea with Intra-articular Extension- A Case Report

S.V Udapudi, Naveen Biradar, Anmol Mittal, Abinav M.R., B. Vihasit
Department of Onhopedics, KAHER J N Medical College, KLES Dr. Prabhakar Kore Hospital & MRC, Belagavi. India

ABSTRACT:

Coronal shear fractures of the capitellum with or without the involvement of the trochlea is a rare e
Association with lntra-articular involvement of the distal humerus makes the management increasingly compl
owing to the high rate of involvement of stabilizing soft tissues of the elbow joint such as the medial and I
collateral ligaments. tVlultiple studies have been done on the management of such fractures, ranging
conservative to closed reduction to open reduction, yet disparity exists regarding the preferred modality
treatment. We report the management of a similar case by open reduction and internalfixation using
approach.
KEYWORDS: Coronal shear fracture, capitellum, trochlea, olecranon, orif.

!NTRODUCTION:
Pancreas is a retroperitoneal organ situated across
posterior abdominal wall at the level of lumbar L1,L2
spine. Usually blunt pancreatic trauma results from a

substantial force to upper abdomen resulting in
compression of pancreas between abdominalwall and

lumbar vertebra. l/lost common causes are car
accidents followed by fall from height and sports
injuries [1]. Complications accounts for more than 60%

consisting of traumatic pancreatitis, pseudocyst
formation, gastrointestinal bleeding, splenic vein
thrombosis and rarely injury to pancreatic duct causing

leakage of pancreatic fluid causing peritonitis [2].
Pancreatic trauma patients present usually with
features of acute pancreatitis with clinical trial of upper
abdominal pain, leukocytosis, and elevated serum
amylase level, that may, however, be absent in adults
during the first 24 h and even for several days [3].

Pancreatic trauma is classified according to organ
injury scale by American Association for the Surgery
of Trauma (AAST) which includes location of injury
and presence of damage to pancreatic parenchyma
and ductal system [4].
Figure : Pre-op and Post-op X rays
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capitellum, trochlea, lateral epicondyle and olecranon
in different combinations) are best treated with open
reduction and internal fixation by the posterior, anteroIateral or combined medial and lateral approach. This
allows anatomical, stable reduction and early range
of motion to optimize elbow function. Transposition of
the ulnar nerye is advisable when opening of the medial

epicondyle is indicated to prevent associated
Figure : Intra-op photograph showing posterior approach

DISCUSSION:

lntra-articular fractures of distal humerus typically

complications. Distal humerus fractures continue to
be challenging injuries to manage but with improved
fixation techniques and implants, good outcomes are
possible.
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Management of a Neglected Comrninuted Distal End Radius Fracture A Case Report

Sameer Haveri, Anmol Mittal, Naveen Biradar, K. Praveen Naidu, AyushArora
Department of Onhopedics, KAHEK J N Medical College, KLES Dr. Prabhakar Kore Hospital & MRC, Belagavi. India

ABSTRACT
Distal end radius fractures when left untreated or inadequately treated, may lead to a spectrum of complications,
all compromising the quality of life of the patient, especially if the dominant hand is involved. Surgical treatment
has largely been implicated owing to the recent advances in the operative field but certain cases still persist
where conservative treatment can be pursued. lnadequacy in this, however, may lead to damning consequences

and the rate of successful corrections can plummet drastically after a period of two weeks. We present one
such case of a neglected distal end radius fracture in a young adult, surgically fixed after approximately one
month of the injury.

KEYWORDS: Neglected, Distal End Radius Fracture, Open reduction, Bone graft.

INTRODUCTION:

Distal end radius fractures are one of the most
frequently encountered fractures in the emergency
setting, representing almost 17"h of all fractures and

are the most common fractures of the upper
extremity.ltl lnadequate treatment can lead a number
of complications and sequalae such as malunion,
non-union, complex regional pain syndrome (CRPS)
etc. which can hinder with the patient's day to day
activities and have significant effect on his quality of
life.11,2l Such neglected cases of distal end radius
fractures become a serious surgical challenge with
difficulty in direct relation to the delay of presentation.
The purpose of this study is to report on such case of
neglected distal end radius fracture which was
operated one month after the date of trauma.

CASE REPORT:
A21-year old male presented to the casualty with pain
and deformity in the right hand. He gave a history of
trauma secondary to road traffic accident one month
back following which he was diagnosed with a distal
end radius fracture and managed conservatively with
a below elbow slab application by a local doctor.
However, the pain and deformity persisted. On
examination, he had restricted range of motion at the

affected wrist joint which was painful through the entire

range, along with a visible and palpable deformity.
There was no neurovascular deficit. Plain radiograph
revealed an old comminuted distal end radius fracture
with radiological evidence of callus formation. Preoperative investigations were done and physician
fitness for surgery was obtained. Informed written
consent was taken.
PROCEDURE:
Patient was operated upon in supine position under
general anesthesia. Bladder was catheterized and
pneumatic tourniquet applied. lntravenous antibiotic
was administered as a premedication and parts were
scrubbed, painted and draped. Volar approach was
used and an incision was made such that maximal
exposure to the fracture site could be obtained.
Extensive callus formation was noted in and around
the fracture site. Calluswas stripped off the bone using
a periosteal elevator and pliers. The excised callus
was set aside, fracture surfaces were cleaned and
freshened. Open reduction was done under C-arm
guidance using bone clamps and traction. The
fragments were stabilized using a K-wire. A4-hole rim
plate was applied (owing to the proximity of the fracture
to the distal end of the radius), and held in place using
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a K-wire which was removed after fixing of the plate
with cortical screws. The set-aside callus was used
as a bone graft and was filled in the residual fracture
line defects. Position of the implants and adequacy of
reduction was confirmed under C-arm and wound was
closed in layers, followed by re-application of a below
elbow slab.

complications in order to achieve a good outcome.
Patient factors must also be taken into account when
considering treatment methods. Factors including
patient lifestyle, age, mental attitude, social support,
comorbid conditions, and compliance with treatment

can influence the Iikelihood for complications.
Dr. David Ring stressed on the need for an early and

adequate treatment of such fractures in order to
prevent debilitating consequences that compromise
activities of daily living.t+t

CONCLUSION:

Figure : Pre and post-operative X rays

Neglected distal end radius fractures can be fixed
surgically even with evident comminution and callus
formation with adequate stripping, open reduction and
bone grafting. Extensive understanding of the
functional anatomy of the distal end radius, fracture
pattern and carefully chosen approach and implant
are of paramount importance in dealing with such
cases that present for operative management after a
significant delay from initial trauma. This is necessary
to prevent complications such as residual deformity,
restricted range of movements, joint arthritis, fibrous
ankylosis and CRPS.
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ABSTRACT:

episodes
knee is difficult to manage and leads to recurrent
osteochondral defect of the articular cartilage of the
group
and
age
younger
in
if left untreated. As it is common
of pain stiffness and finally early onset osteoarthritis
identifying and treating these lesions early is important'
leads to significant compromise in qr"riiy of life,
high
by ,orti"n" clinical examination and radiographs a
However as the condition often cannot be identified
is favored to avoid repeated unyielding follow ups
index of suspicion and rapid management after detection
and irreversible consequences'
graft
Pediatric knee lesions, autologous cartilage
KEYWORDS: Osteochondral defects, fi/osaicplasty ,

INTRODUCTION:
Osteochondral defect or osteochondritis dissecans
ismainlyaconditionaffectingyoungactiveindividuals
at as eirly as 10-15 years (Juvenile form )to after
ol ogy
achievi ng ito"tetat matu rity (Ad u lt f orm)' Exact eti
remains unclear however multif actorial pathogenesis

including.l Repeated microtrauma,z Vascular

insufficiency,3 Genetic predisposition is considered
responsible forthe progression sequence starting from
sofiening of articular cartilage to patchy separation

from underlying bone and eventually complete

was
further management. No history of any other injury
elicited and patient had no comorbidities'
On examination diffused swelling over the left knee
joint was found, suprapatellar fullness was present'
no op"n wounds/skin defects were noticed' On
joint
palpation local rise of temperature with lateral

tendernessWaSpresent.T6stsforAnterior&Posterior
Range
cruciate and collateral ligaments were negative'
of motion was globally restricted due to pain'
A plain radiograph of left knee was taken

detachment with loose bodies in the joint' The final
fate is degeneration of the underlying bone and early
onset OA. erognosis is dependent on many variables
like age at onset, location of lesion, size of lesion'
Skeleial age at the time of onset remains the most
important prognostic factor' Clanton classification
based on morphology of lesion which can be
correlated with arthroscopic, tt/Rl, and radiographic
findings is used.a

trlRl left knee

CASE REPORT

A 14 year old female patient presented to the

with complaints of pain and swelling of

"*.rgLn.y
left knee after sustaining

a twisting injury while playing

soccer twodays back. Pain started immediately after

traumaandpatientcouldbearweightwithdifficulty'

swelling started afterwards and progressed' Patient
was treated with rest and NSAIDS and referred for
Lifeline, XXXV|ll, 2020

presented to us as the osteochondral defect was an
on table finding it was decided on the spot to go with
the cartilage chip transplant from non-weight bearing
area which made a suitable choice given the size of
lesion and skeletal stage of the patient and also made
for a single stage surgery. Patient tolerated the
procedure well and resumed normal levels of activity
within 14 weeks.5,6

Hemarthrosis

CONCLUSION:

Lateral Patellar Subluxation with partial tear of
tMedial Retinaculum

Osteochondral lesions present mainly in young
adolescents and have the potential to progress and
cause early onset osteoarthritis. Such lesions can be
diagnosed with MRI/ arthroscopy and treatment is
largely dependent on size and site of lesion and
symptoms of the patient. Treatment can be
conservative or surgical. I\lultiple lines of surgical
treatments are available which can be chosen as per
the surgeon's choice and the presentation. With tailor

TREATMENT:

lntra op osteochondral defect over lateral femoral
condyle and cartilage chip marked at non weight
bearing donor site.
Patient was planned for medial retinaculum repair but
on table there was no tear however the medial
retinaculum was found to be lax hence plication was
done. lntra op osteochondral defect of 1.5 cm over
lateral condyle of femur was found for which patient
underwent repair using an autologous cartilage chip
transplant fromnon-weight bearing region and fixed
with pressure impaction after subchondral drilling at
the defect site. Following the surgery knee was
immobilized for 5 weeks. Patient remained pain free

in all follow ups and started full weight bearing

in

made approaches including early diagnosis,
appropriate intervention and adequate physiotherapy
patient can return back to normal activity levels and
the disease progression and sequelae can be avoided.
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Editorial
IMPACT OF GORONAVTRUS (COVID-I9) PANDEMIG ON HEALTHCARE SECTOR
The impact of the coronavirus pandemic and the lockdown it triggered is clearly visible in healthcare
financial markets. But there is still scarcity on the deeper impact that it is having across businesses and
industrialsectors 1. Based on assessments made by different analysts and industry body Federation of
lndian Chambers of Commerce and lndustry (FlCCl), here is an impact analysis in healthcare sector.
The healthcare sector is at the epicenter of this unprecedented global pandemic challenge, and the
private sector has risen to the by occasion, offering to the government all the support it needs, be it
testing support, preparing isolation beds for the treatment of Covid-19 positive patients or deploying
equipmentand staff in identifiednodal hospitals 1.

Will private healthcare providers benefit?
While the private healthcare sector is fully equipped for every possible event, it is also a reality that,
unlike other sectors, healthcare sector is facing a twin-burden: (1) lnvesting additional manpower,
equipment, consumables and other resources to ensure 100 per cent attentiveness for safety in the
hospitals and eventual treatment of patients, if neede d'''. (2) Experiencing a sharp drop in out patient's
clinics, elective surgeries and international patients.The industry has been witnessing loss of business
and this trend is expected to continue for the foreseeable future (at least 4-6 months), and the fact that
the sector's costs are predominantly (around B0 per cent) fixed, it is expected that there will be losses
and severe impact on cash flows. lt is likely that whenever the government announces any fiscal stimulus,
this industry will. be looked at favorably 2.

What is the impact on lndia's medical devices industry?
The medical devices industry has also taken a hit. The country imports consumables, disposables and
capitalequipment including orthopedic implants, gloves, syringes, bandages, computed tomography
and magnetic resonance imaging devices from China. Due to the current crisis in China, the medical
device manufacturers across lndia are finding it difficult to source important raw materials and electronic
components from Chinese factories. Even though some of the factories in China have restored operation,
shortage of some criticalelectronic parts and raw materialstillexistsl. This is adversely affecting the
margins and profitability of lndian companies importing medical devices and small components to
manufacture finished products. This can also put upward pressure on prices of medical devices in the
shortterm 3.
Tp date over 7.5 million people have been infected by COVID-19 globally. ln lndia, the number of cases

has risen exponentially from 470 in lt/arch to over 4 lakhs, within a span of three months. Despite the
implementation of lockdown measures including travel bans in lndia and worldwide, there has been an

increasing incidence of COVID-19. The number continues to rise as lockdown measures are being
relaxed in varying capacities across countries.
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How has this impacted healthcare company in lndia?
3

While public policy measures have been implemented to contain the spread of COVID-19, the measure
have resulted in significant operational disruption for many companies including those in the lndia
healthcare industry. Staff quarantine, supply-chain failures, and sudden reductions in customer deman
have generated serious complications for companies across a wider range of sectors than initiall
anticipated 3. For most, the revenue lost in this period represents a permanent loss and has put suddet

unanticipated pressure on working capitallines and liquiditya'

Despite the current crisis being a healthcare issue, the private healthcare system in the country continue
to reel under the negative impact of COVID-19. There has been a significant drop in both in-patient an
out-patient footfall for private hospital chains-be it a single specialty, multi-specialty, tertiary-care hospital
5.
or even diagnostics businesses, during this lockdown

How can the government helP?

With no immediate sign of the pandemic regressing, the situation can become tense. Hospitals acros
segments-big or small-have limited reserves and require support from the government. Through fastt
payments for treatments under government schemes; speedy (Third PartyAdministrations lnsurancx
TpAclaim processing and settlement; GST rate reduction on COVID-1g-related supplies such as testin
kits, drugs, and consumables; faster GST refund to manufacturers on accumulated tax credit due I
inverted duty structure; cheaper credit facilities for larger hospitals (similar to the scheme offered
cos
N71icro, Small, and t\Iedium Enterprises Development (NllS[MED));and standardization of COVID-19
across the country the government could nip the effects of the pandemic on an already fragile healthcal

1

system.
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Evaluation of Right Atrial and Right Ventricle Function Using
Two-dimensional Speckle Tlacking Echocardiography in Patients
with Pulmonary Artery Hrcertension
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ABSTRACT:

lntroduction: Pulmonary artery Hypertension (PAH) is a lifethreatening condition which results in right heart
failure (RHF) with poor prognosis.The assessment of Right atrium (RA) volume overload, RA dysfunction and
Right ventricle (RV) dysfunction gives an indication for the assessment of RHF and helps in managing the
patients with PAH. RAand RV function can be assessed by using 2DSpeckle-tracking Echocardiography(STE)
which allows an objective and quantitative evaluation of globaland regional myocardialfunction.

Methodology: This hospital based prospective comparative study was conducted for a period of one year in
the Department of Cardiology, KLES Dr. Prabhakar Kore Hospital and MRC, Belagavi, Karnataka from January
2018 to December 2019.Atotal of 120 patients with PAHwere included in the study and analyzed.

Results: ln this study, 55.8% patients were males and 44.20% patients were females.ln the present study,
46.17 % of patients had mild PAH, 25.00 % of patients with moderate PAH and 25.83 % of patients with severe

PAH respectively. Pearson correlation of RA VOLUME and RA STRAIN = -0.456, P-Value = 0.000.RA is a
simpler geometric structure and therefore possible that the RA longitudinal strain (RALS) provides a simpler,
easier, more reliable and faster prognosis than the other echocardiographic parameters.The assessment of
RA function, RA overload and RA compensation for: RV dysfunction which may be used for evaluation of the
severity of RHF in PAH Patients.Pearson correlation of RA SIRAIN_1 and RV STRAINNg = 0.547, P-Value =
0.000. According to the Pearson's correlations analysis we found that the relation between the TAPSE and S1
is significant with the correlation (P value = 0.000).

Conclusion: In current study, the RALS & RVLS measured by the 2D STE in the PAH patients were useful for
the non-invasive technique for the assessment of the RA and RV dysfunction and the severity of the RHF.
Strain parameters- LS in particular have higher specificity for detection of RA and RV dysfunction as there is
the evidence of reduction in LS in spite of preserved ejection fraction in patients.
KEYWORDS: Left ventricle; End Diastolic Volume; End Systolic Volume; Ejection Fraction; Speckletrackingechocardiography; RA Strain, RV Strain; PA Pressures; RA volume; Right ventricle, Right atrium, Tricuspid
valve.

INTRODUCTION:
"Pulmonary Hypertension (PH) is a hemodynamic and
pathophysiologic condition defined as an increase in
mean pulmonary artery pressure (MPAP) of > 25
mmHg at rest".1,2 Pulmonary artery Hypertension
(PAH) is a life-threatening condition. ln PAH the
pulmonary vascular resistance (PVR) is increased
which results in pressure overload which indeed
causes RV hypertrophy and dilatation which future
increases RV end diastolic pressure and RA pressure
which eventually leads to RHF with poor prognosis.

^4.*', SH Lifeline, XXXIX, 2020

"Strain can be defined as a measure of myocardial
deformation. It is dimensionless and can be
represented in percentage or ratio. Strain is calculated
by subtracting the that end of systole (L) from resting
myocardial fiber length (Lo) from that end of systole
(L) and dividing it by the resting length (Lo) at end
diastole." l

("') =(L-Lo)i

Lo

The strain rate is a (s') myocardialdeformation rate.lt
is expressed in seconds 1.

S

Hencethisadvancedtechnologywasusedinthe
using
RA & RV
present study to assessevaluation of
2D STE in Patients with PAH'

cm sec vs TAFSE
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METHODOLOGY:
study
This hospital based prospective comparison KLES
of cardiology'
was conducted in the bepartment
Kore H'ospital & MRC' Belagavi'

Dr. Prabhakar
KarnatakafromJanuaryzststoJanuary20l9,All
p,ti"nt,withPAHwithnormalejectionfraction,no
and age
valvular pathology, no cardiomyopathies

in this study'
between 30-65 yearswere included
the criteria were
A total of 120 patients who fulfilled
evaluation
included and undenrvent echocardiographic
2D transthoracic echocardiography
*itn
"o*plete
image acquisition for STE

examination and
on
analysis.These findings were recorded

a

predesigned and pretested proforma'

Statisticalanalysis:UsingWilcoxonsignrank
software.
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DISCUSS!Ot,l:
ln this present study, 55.8 % patients were males and
4.4.2A% patients were fernale, These findings suggest

that the FAH incidence is more among the males.ln
the present study, 46.1V % of patients had mild FAH,
25.00 % of patients with moderate PAH and 25.83 %
of patients with severe PAH respectively. This finding
was consistent with other similar studies.

ln our present study,we have exanrined that the
advantage of 2DSTE for the noninvasive evaluation of
RA voiurne overload, and tlre sevenity of Rl{F in
patients with PAH. Our findings sirowed good
carre!ations with the parameters of the RA. The
Pearson's correiatlon of RA voiunie and strain =0.456,
F l,alue =CI"000.

Kononri Sakata,Yoichiro [-.lesugi, et ai3 a!ss
dernonstrated that the RA volurnes were correiated
with the RA stain with good & sigr"iificant correlations.
ln present study amcng the non-invasive methods, the

ln current study, RVGLS is significantly related to the
RVEF where the RVEF is measured by the Simpson's
method by tracing the endocardial borders it is highly
depended en a good irnage quaiity and less sensitive
to the myocardial tracing.VVhereas strain is highly
sensitive for the assessrnent of the myocar"diai
function. The present study was correlated with the
research study of Ai[-iLi, Zhen-Guo Zhai, et al 4.

csNe

B-L!sr0hr;

!n current study, the RAI-S & RVLS rneasured by the
2E STE in the PAt-{ patients were ursefurl fon the rroninvasive technique for the assessrnent of the RA and

RV dysfunction and the severity of the R!-{F.Strain
parameters- longitudinal stnain in panticular have higher
speeificity for detection of RA and RV dysfunction as
there is the evidence of reduetiom in Longitudinai Strain
!n spite of preserved ejeetion fraction in patients.
ffiEffiLfiGGRAFF{Y:

1.

Navin

e

l{anda, IMD.Cornprehensive textbonk of

RAF is more frequentiy estinnated from the 2D

Echocardiography (Volume 1),2nd Edition, Jaypee

echocardiographic parai"neters like iVC diameter and
the extent of the inspiratory collapsibility. iVe pararneter
is heipful ir"r the estimation of the RAP in patients urith
RVF. This study was correiated with the study of
Konomi Sakata, Yoichiro LJesugi, et al3.
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TAFSE and Tricuspid S1 veloeity reflects the RV
funetion and has been shown to be *loseiy related to
the Rt/ function. The presenrt study shows TAPSE and
S1 is an angle dependent and is highly iess sensltive
to identify the irnpairnrei'lt of the RVfunction. Eased
on these findings the strain has high advantages in
the evaluation of the RV function.This present study
uvas corneiated with the study af Ai-LiLi, Zhen -Guo
Zhai,et al4.
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p.

1
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3.

.

Konmi Sakata, Yoichiro Uesugi, Aoi Isaka, et al"
Evaluation of right atrlaifulnction uslng riEht atria[ speckle

tracking analysis in patients with puimonary arteryhypertension. Journal of Echocardiography.

Z}ffi;

X4:

30-38.

a,.

AIi -Li Li, Zhen -Guo Zhai. Ya -Nlan Zhai, et al. The value
of speckle traoking echocardiography in identifying rigtrt

heart Dysfunction in patients with ehronic
th rorn boem bol ic pu imonary l-lypertension.The
lnternational .}ournal of Cardiovascular lmaEing (201 8)
34:1895-1904.

&*rurn

t-ifeline,

xxxtx, zazo

secondary to Renal osteodystrophy
Fractures
Pathological
Multiple
A Rare Case RePort

:

Satish Bacchu
Gangadhar Bhuti, Amit Motwani,
India
R.B.UPPin' S.K SaidaPur,
HosPital & MRC, Belagavi'
Kore
Prabhakar

KLESDT.
KAHER' J N Medical College'
Department of Orthopaedics'

spectrum of skeletal
starts to deterio rate. The
function
kidneY
the
beg ins when
bone turnover' Renal
Renal osteodYstroP hy, usuallY
according to the state of
classified
is
hy
osteodYstroP
Chronic kidneY disease
abnormalities seen in renal
chronic kidneY disease
with
patients
in
fractures
increase
cause of
studies demonstrate an
osteodYstroPhY is a key
ce of fractures in Po pulation
inciden
The
mortalitY, decreased
affects nearlY 10% of the PoPulation.
associated with increased
consequentlY
is
This
disease'
sPecificallY focus on
with worsening stages of kidneY
case rePorts and studies
few
onlY
,
However'
burden'
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ABSTRACT:

CASE HISTORY:
INTRODUCTION:

common complication of
Renal osteodystrophy is a
may lead to defective
chronic kidney disease' which
morphology' and/or bone
mineralization, altered bone
found that bone changes
turnover .Animal research

occurevenintheearlystageofchronickidney
may show
the patient
disease, and with progression'

joint pain' bone
,V*ptorn, such as Oon" pain' fractures'

Oetormation, and even spontaneous
the risk of fractures'
Chronic kidney disease increases
increased
which are consequentty associated-with

of life' and higher
mortality, decreased quatity
reports and
case
Ourden' However' onlyfew

on fractures in end-stage
"""""4'"
studies specifically focus
renal disease Patients'

by bone density'
Bone strength is mainly controlled
of bone
composition, and mineralization'Alterations
are associated
turnover and defective mineralization

withincreaseorist<offracture.(])ln.trriscasewewill
disease

with chronic kidney
see how the young patient
has been addressed'
with multiple patniogicalfracture

a chief complaint ol
A 17 years old boy came with
was

4 years 'Patient
prin in the left thigh region since
back then he started
apparently atright +lears
insidious
pain in nis tetttnigh which was
on and off typt
"li"ri"n"ing
in onset, progressive' intermittent

squatting' climbing stain
which aggravates on walking'
and pain medications
and relieves partially on rest
severe that patient lel
The pain eventuatty becomes

an'
standard' stopped walking
s
days pain has aggravated
standing. Now since 10

his school in

1Otkr

much.

Patient is a known case
right solitarY kidneY
2Oll,Palient came with chi
comPlaint of seve
wr
abdominal Pain' Fatient

{

Past historY:

l

ref

erred to

urolol

w
department and there he
rer
diagnoseri rnrith Acute
faili-rre secondarY to rer
stones in r"ight solitary kidn
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Patient treated with right
nephrolithotomy with D-J
stenting. His serum
Creatinine was 2.5 mg/dl and

blood urea62
Deveropmentar History

8:il* :"J::::::J ;: :l:
and weight.

Generalexamination: Conscious and Oriented,
Thin built, Vitals stable
Coarse hair, Chest - rachitic
rosary, wrist and knee joint
widening present, muscle

Head to Toe

atrophy of thigh muscles
Systemic Examination

distal

neurovascular deficit.
INVESTIGATIONS:
Srcreatinine

PTH

(ms/dl)

(mg/dl)

(psldl)

18/0212020

84

34

239

25t02t2020

80

3,0

07CIu2020

71

2,4

152

1

The preferred treatment for femur shaft fractures more
than 12 years of age is intramedullary .nailing. Other
options include flexible nails, external fixation, submuscular Plating.{+l
Flexible intramedullary nail leads to rapid fracture union
by preservation of fracture hematoma and limited soft

Our study confers all the advantages which the

restricted, no

Urea

quality of life in such patients.{e)

No significant finding,

noted, range of motion at hip
and knee joint : painful and

Date

Surgical treatment of pathological fractures at the
proximal femur provided early ambulation, and
excellent pain relief. The surgery is well tolerated
emotionally. Surgery is necessary for improving the

noted.

muscle atrophy of thigh
noted, knee joint swelling
noted, tenderness over
middle one third of thigh

:

osteosYnthesis.(2)

tissue exposure. lt also helps in preventing damage
to the physis.

Local Examination:
Right lower limb

commonly treated with intramedullary nails or plate

Calcium

Phosphorus

Vitamin D

{mg/dl)

{mg/dl)

(ns/dl)

i,3

9,2

9,2

4,5

$,5

ALP

ESR

355

50

mm/1hr

180

1810212020-

HB:12.6 mg /dl ,PCV : 40.3%,MCHC : 31.3 g/dl ,RDW:
44.5Yo, RBC:4.44 million/pL, WBC: 13.18 ( 103/ pL)
Sodium : 138 mEq/lt, Potassium :3.9 mEq/lt

DISCUSSION:
Pathological fractures of the femur are most comrnon
in the femoral neck, followed by the sub- and
intertrochanteric regions, the diaphysis, and distal
femur. Pathological fractures of the diaphysis are

S.*,, SH Lifeline, XXXIX, 2020

previous studies have shown at various institutes and
is fairly a simple, reliable technique with a shorter
learning curye imparting lot of advantages over other
intramedullary techniques or other methods followed

for management of pediatric diaphyseal femur
fractures.(5)

Renal osteodystrophy is characterized

by
abnormalities in bone turnover, mineralization, and
bone volume. The effects of treatment modalities for
renal osteodystrophy on bone should be analyzed with
respect to these abnormalities. The major treatment
modalities for renal osteodystrophy include phosphate
binders, vitamin D compounds, and calcimimetics.(6)
Secondary hyperparathyroidism causes skeletal and
cardiovascular complications in chronic kidney
disease patients. Calcitriol therapy is effective in
managing PTH levels, but efforts to reduce the
associated hypercalcemia and hyperphosphatemia
have led to the development of newer, yet more
expensive, vitamin D analogs. With the lack of evidence
to support comparative superior outcomes in endorgan disease among SHPT therapy alternatives,
future research is still needed to clearly identify which
newer agents are most competitive with the historical
gold standard of calcitriol therapy.tz)
Calcitriol and calcium salts can be used to suppress
PTH and improve osteomalacia but there is growing

F

G
predispose to the
concern that these agents

le

F
!"

a

talcification' cardiovascular
development of vascular
disease and fracture'
morbidity, low-turnover bone

.

third' un-displaced'
Bilateral ulna, proximal one
managed conservatively'
transverse, shaft fracture

.

un-displaced'
Left femur, middle one third'
with cl osed

include less calcemic
Newer therapeutic options
and
vitamin D analogues' calcimimetics and
bisphosphonates fo-r hyperparathyroidism' and
control' Calcitriol
sevelamer for phosphaie

re frxed su rgi cally
tran sverse, shaft fractu

reduction and internal fixation

INTRA.OPERATIVE IMAGES:

hormone-replacementtherapy(HRT)havebeen
mineral density (BMD) in
shown to maintain bone
renal disease (ESRD)'
certain patients with end-stage

renal osteodystrophy
After renal transplantation'
often worsens'
generally improves but BMD

be appropriate for some
iirpr,orpi.onate therapy may
disease

bone
risk of fracture' When renal
of biochemical
is assesseO using a combination
densitomelli^111
markers, histolog"y and bone
use of an increastng
intervention and the careful
can reduce the morbidity
number of effective therapies
problem'tB)
associateO with this common

pr1[",t'*

Titanium Elastic Nail SYstem
Figure (3): Retrograde

RADIOGRAPHY REPORT
of
Figure (1): X-RaY radiograPh
with bilateral hiP joint
Pelvis

.

Suggestive of left femur
miOOte one third un-disPlaced

transverse shaft fracture'

ca nal
Figure (4): Two nails in intramedullary
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Figure (5): Left HiP

Antero-Posterior

lateralviewwith TEI

intramedullary cani

of lumbosacral spine anteroFigure (2): X+aY radiograPh
with elbow antero-Posterior
posterior and lateralview, forearm
view, Pelvis with
and late ral view, chest antero-Posterior
bilateral hiP joints'
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ABSTRACT

of the ankle. It allows the surgeon to reac
Hind-foot endoscopy is used to reach most intraarticular structures
of the hind foot with the endoscope ar
both the posterior joint space and the extraarticular compartment
ankle could be gained by using tl
instruments, regardless of diagnosis. Excellent Access to Posterior
retrocalcaneal bursitis presentir
posterolateral and posteromedial hindfoot portals. we present acase of chronic
endoscopic treatment technique was us€
with heel pain and not responding to non-surgical measures. The
resultwith no post-operative complication
to reduce the morbidity and recoverytime. The patient had excellent
and alternative treatment in retrocalcane
Hence we conclude that hind foot endoscopy can serve as a safe

bursitis.
Bursitis
KEYWORDS: Endoscopy, Hind-Foot, Haglund's Deformity, Retrocalcaneal

INTRODUCTION:
Heel pain caused by retrocalcaneal bursitis can be
incapacitating. Surgical treatment is the choice for
those patients who do not respond to non-operative
treatment. The posterior endoscopic ankle approach
with the patient in the prone position, offers an excellent
access to posterior ankle compartment.l lt is regarded
as an effective treatment option for those who expect
to return to their initial activities with a shorter recovery
time. Recently, hindfoot arthroscopy using two portal
endoscopic approach has been widely used for
diagnosis and treatment of hindfoot disorders'2 We
describe a case of chronic retrocalcaneal bursitis
causing posterior heel pain and tenderness, effectively
treated with hindfoot endoscoPY.

CASE PRESENTATION:
A 56 year old female, presented with heel pain since 3
months. The pain was worse at night and aggravated

on walking for long distances. Physical examination
revealed tenderness anterior to tendoachilles near its
insertion with fullness on either side anterior to
tendoachilles insertion. The pain was aggravated by
plantarflexion. The blood investigations were normal'

lmagining studies revealed prominent superior
n^

*

tuberosity of calcaneum and confirmed the diagnos
of retrocalcaneal bursitis. Non-surgical treatme
including the physiotherapy, analgesics al
corticosteroid injection was tried without any promisit
results. Hence, in an effort to reduce further morbid
and recovery time, hindfoot endoscopic technique w
employed.

The procedure was performed under

spitT

anesthesia. The patientwas placed in a prone positk
A tourniquet was applied around the upper leg, an<
small supportwas placed underthe lower leg, maki
it possible to move the ankle freely. A 4'0-mm, 3
endoscope was used for posterior ankle arthrosco
and a 4-mm chisel and small periosteal elevator vl
also used. With the ankle in the neutral position, a li
was drawn from the tip of the lateral malleolus to I
Achilles tendon, parallel to the foot sole' T
posterolateral portalwas situated just above the lit
in front of the Achilles tendon. After a vertical s]
incision was made, the subcutaneous layer was s

by a mosquito clamp- The mosquito clamp rn
directed anteriorly, pointing in the direction of
interdigital web space between the first and sect
toe. When the tip of the clamp touched the bon<
was exchanged for 4.0 mm dndoscope' The direcl

H Liieiine, XXXIX, 20i

and the flexor hallucislongus tendon was identified.
The Flexor hallucislongus tendon was an important

landmark

to prevent damage to the

medial

neurovascular bundle. One should always stay lateral

to the tendon to avoid injury to the neurovascular
bundle. After removal of the thin joint capsule of the
ankle joint, the ankle joint was inspected. The

retrocalcaeal bursa and superior tuberosity of
calcaneum was shaved off. At the end of the procedure,

hemorrhage was controlled by electro-cautery and the
skin was closed with Ethilon 2.0 sutures. A sterile

compression dressing was applied. The postoperative period was uneventful and there was no
immobilization and walking was started to pain
tolerance on post-operative day 1. The sutures were
removed on day 14. On follow up, patients had
excellent pain relief and full range of motion. The
patient resumed her work by 3rd week.
DISCUSSION:

Chronic retrocalcaneal bursitis due

to

Hugland'sdeformity, may be difficult to treat effectively
by non-operative measures alone. lt originally was

described as

of view was 30" to the lateral side. The posteromedial

portal was now made at the same level. After making
a vertical stab incision in front of the medial aspect of
theAchilles tendon, a mosquito clamp was introduced
and directed toward the arthroscope shaft in a g0.
angle. lt was moved anteriorly in the direction of the
ankle joint after it touched the shaft of the endoscope,
allthe way down, until it reached the bone. The tip of
the mosquito clamp was made visible by slighfly pulling
the endoscope backwards. The extra-articular soft
tissue in front of the tip of the lens was spread by using
a clamp. The posterior compartment of the subtalar
joint was visualized, after removal of the very thin joint
capsule of the subtalar joint by a few turns of the
shaver. At the level of the ankle joint, the posterior
tibiofibular and talofibular ligaments were identified. The
posterior talar process can be freed of scar tissue,

^A..*,.u SH Lifeline, XXXIX, 2020

a prominence of the posterior

superolateral calcaneus affecting the superoanterior
bursa and the Achilles tendon.3 The various surgical
options available for patients with Haglund's deformity
who do not respond adequately to nonoperative
therapy, include calcaneal ostectomy with or without
Achilles tendon d6bridement, excision of the
retrocalcaneal bursa, and calcaneal osteotomy.4-,
Unfortunately, none of these procedures have yielded
a consistent outcome.s-10 lnconsistent surgical
approaches and methods of evaluation are the two
main reasons for the poor results in patients with

Haglund's deformity undergoing calcaneal
ostectomies.e,rl
ln our study, we followed endoscopic decompression,

which is a minimally invasive procedure with lesser
risk for post-operative wound complications.l2 The

patient in our study recovered without any
complications and resumed work in a month's time.
ln a review done by Wiegerinck Jl et all3 which
compared various surgical treatments in chronic
retrocalcaneal bursitis concluded that endoscopic

surgery is superior to open intervention for

Jones DC, James SL. Partial calcaneal osteotomy for
retrocalcaneal bursitis. Am J Sports [t/ed 1984; 1272'

Retrocalcaneal bursitis. Our study is also consistent 6'
with Leitze et al.1a

73.

CONCLUSION:

ln our study, two portal posterior endoscopic

Pauker M, Katz K, Yosipovitch Z. Calcaneal ostectomy
for Haglund disease. J Foot Surg 1992; 31:588-589'

7'

ankle

approach with patient being in prone position was used
in hindfoot surgery. This technique offered an excellent

Huber HIvl. Prominence of the calcaneus: late results
of bone resection. J Bone Joint Surg Br 1992; 74:315-

B'

joint' We
access to the posterior aspect of the ankle
conclude that, if this is done by an experienced

316.

Nesse E, Finsen V. Poor results after resection for
Haglund's heel: analysis of 35 heels in 23 patients
after 3 years. Acta Orthop Scand 1 994; 65:1 07-1 09'

arthroscopistitservesaSanexcellentalternativetog'
the open approach for chronic retrocalcanealbursitis
(Haglund's deformitY).
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AB$TRAGT';
-['issue
Prinrary Soft
Sarcornas (STS] of breast are n'raligrrant tunnors arising frorm the mesencl"rynna! tissue of
the breast. tsy definition these sarcomas are forrned within breast tissue and sarcornas anising fnom skin,
nnuscie and adjacent bone are exciuded. Fninnary STS constitutes less 5% of ali STSs and iess tharr 1% of
rnalignant breast cancer. 11'21

CASE REPORT:
l''{ere we present a case of 55 year old, menopausal wornan presenting with lange iump in left bneast diagnosed

to have soft tissue sarcorna of the breast on excision biopsy and further treated with rnodified radical
n'rastectorny.
e @htGE-fl.is!Q[.t:

Soft tlssue sarcorna of hreast is a rare entity and a high degnee of suspicion is required for early interirer-etisn.
it !s {ocally aggressive entity and multidisciolinary approach of surgery with chernotherapy and radiothenapy is
advocated in treatrnent.
KEYUIJGR.DS

: Sarcornas,

rnastectom,v

ENTROD[JGTEON:

Bneast malignancy is a leading cause of cancer
arriong fernale population.tg: Soft tissue sarcoma of
breast is nnore cornnnonly n'letastatic or secondary to
inradiation. Frinnary soft tissue sarcorna (STS) is a
rare entity. These sarcorillas arise foc'm mesenchymal
tlssue of nlannrnany gland t4l and sarconlas arising
forrn skin, muscle and adjacent bone are excluded.
Surgieal nesectlon is first Nine of tneatment for threse
Eesioms wittrout axiiflary node dissection in absenee of
clinically palpable axii{ary lymph node. Am adequate
resection margin Es an irnportant predictor of of flonE
terr"n sunvlval.lsl h{ere we report a oase of 55 year oid
fenmafie [n whiah tristopathoiogicaf exanrinatiom of
exeis[on eonfinrmed

!

ntennmed

iate g rade prBnrary strormal

turmourr.

CASE ffiHP#RT:

A 55 year o{d

fenmale presented urBth

a

Ea*rnp im

Ieft

bneast, s[alee E years whieh l'lad graduaatrly inereased
,a,
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in size over the years" [,Jo history of any prevlous
irradiation" ['Jo family histony of hneast eamcer" Gn
examination there was a lun-np of 8x 6 cm, firrn, nonrnobile, non-tender, not associated with skirT cfiranges
over tlre lump or nippie discl-rarge. FNAC done was
highiy suspicious of nnalignancy but not definEte.
TRUcut biopsy was umdel'talcen and ii nepontecl as
highlV susplcious of rnalignancy but a possibillty of
phyiloides with rnyxoid changes couid not he ruled CIut.
After physician fitness, patient underwent eNcislom mf
the hreast iump, whichr was sent for hlstopat!'lologiean
exarnination. The blopsy neport shroureei featunee of
spindle eeli neoplasrn of intermeciiate graete. Tl-re
sungieal neseetion rnang!ns v*n_v *!cse. F*tient
ur:der''yvent F{RCT thnrex to iook fcr anli evidem*c of
eccr:ricleries. h,lo s,**r:ne!anies were m*ted !n t.he
in:agirig. fatient u:r:riei'v*ent fl,lodificd raeiieei
rnasteetor"n j,* as e rjcti n ltiire trea tn'lent. F r:si rri:*: +li u *
p eri*ei r-r neven"tfr": " i-i istapathe;ice ieal re g:*i"t fia,-:1e iis
pieemo;'phic s&rccrna *r br'east.
I
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Management of Pubic Symphysis Diastesisusing
A Superior Symphseal Plate : Case Report

Puneeth Chamakeri, Nikhil Manvi, Aayush Arora
Department of Orthopaedics, KAHER J N Medical College, KLES Dr. Prabhakar Kore Hospital & MRC, Belagavi. India

ABSTRACT
The fractures of the pelvic ring have been reckoned by orthopedicians, for long, as annihilating injuries with
resultant high mortalities. Various classification systems have been proposed by different authors over the
years, in an attempt to create a betterunderstanding of the biomechanics of this trauma and to devise proper
management protocols for these high velocity injuriestll. Diastasis of the pubic symphyseal joint has been
reported to occur in 13 - 16% of pelvic ring injuries and it typically follows a very high velocity force with
predominant external rotatory vector trying to split open one or both the hemipelvis. These injuries have been
also been associated with various other situations like pregnancy, inflammatory arthritis following long-term
corticosteroid intake, horse riding injuries etc. and carry high rates of complications and mortalitiest23'41. This
case is being reported to highlight the management outcome for pelvic diastasis using superior symphyseal
plate.

KEYWORDS: Pelvic diastasis, Superior symphyseal plate
INTRODUCTION:
The two pelvic bones are united in the region of the
pubic bone by a symphysialjoint. Separation of this
joint during delivery is a rare complication with an
incidence reported between 1 in 300 and 1 in 30,000
pregnancies. With the enhanced accessibility of
newer investigative modalities, the incidence seems
to have increased and is likely to rise further in the
future. The magnitude of separation does not correlate
well with the severity of symptomstsl. Treatment
modalities range from conservative management
(including analgesics, pelvic binders, transcutaneous
nerve stimulation) and chiropractic management to
orthopedic interventions such as external fixation or
open reduction and internalfixation. Since postpartum
pain is frequently dismissed as attributable to labor
and childbirth, the diagnosis of pubic symphysis
diastasis is often delayed and sometimes missed
altogether.

CASE REPOR}
A27 year old male patient presented to the Emergency

department, Patient gives history of road traffic

^6^** SH Lifeline, XXXIX, 2O2O

accident,was a two wheeler rider hit by a KSRTC Bus
on 17l02l20.Patient sustained injury in the lower
abdomen and complains of severe pain in the groin
and unable to bear weight. He reported no other
complaints such as urogenital symptoms. On
examination, the patient was not able to bear weight
with pain. There was bruising in the suprapubic region
and tenderness over the anterior aspect of the pelvis.
There were no clinical abnormalities on examination
of her hips and lumbar spine.

ln all the patients, standard pelvic roentgenograms,
including antero-posterior (AP), inlet and outlet views
of the pelvis and the Judet views for the evaluation of

acetabulum were carried out; followed by
computerized tomography (CT) scans. After adequate
stabilization of the general condition of the patients,
they were planned and taken up for appropriate

surgical interventions. The pelvic injuries were
assessed and classified as suggested by Young and
Burguess.Patient had a Type IIAPC injuries; with pubic
diastasis of more than 2.5cm and anterior Sl joint
diastasis
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The patients were followed up 6 weekly. The patients
were assessed clinically during each visit and the
necessary radiographs were also carried out. The
clinical assessment was carried out as per the criteria
suggested by Majeed et al (Figure 3).

posterior pelvic ring using minimally invasive surgery
have been reported.Hence in this case stabilizing of
the pubic symphysis with a superior symphyseal 3.5
mm reconstruction plate gave an excellet functional
outcome in a 3 month follow up.

The radiological assessment was also carried out
according to the parameter observed on the plain

CONCLUSION:

roentgenograms done at each follow up visit.

DISCUSSION:

The pubic symphysis is a midline secondary

There is no uniform standards about the treatment of
pubic symphysis diastasis, but the minimally invasive
treatment is an undeniable trend. Superiorsymphyseal

reconstruction plate has achieved satisfactory

cartilaginous jointwhich unites the superior pubic rami.

effectiveness.

This anterior joint together with the posterior sacroiliac joints creates the pelvic ring, and movement
across it, including rotation and expansion, aids the
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Percutaneous Thanspedicular Vertebropl*y, A Safe and Effective Tool for
Vertebral Compression Fracture:
Case Report

a

?

a

Puneeth Chamakeri, Nikhil Manvi, Aayush Arora
Department of Orthopaedics, KAHER" J N Medical College, IC-ES Dr. Prabhakar Kore Hospital & MRC, Belagavi. India

ABSTRACT:
Osteoporosis and osteoporotic compression fracture are increasingly prevalent with aging population. Pain is

the most common symptom for which medical assistance is sought in this set of population. Osteoporotic
and non-osteoporotic vertebral deformities are equally responsible for musculoskeletal pain and other morbidities
in an older age group. Clinical and subclinicalvertebral fractures may cause persistent often excruciating pain,

which impairs mobility and reduces the patient's quality of lifetll. Pain relief is of utmost concern in these sets
of patients which may require a short course of anti-inflammatory for 1-2 months. lf unresponsive patients or
a longer duration of pain killer requirement is there, then vertebroplasty should be strongly consideredt2l. The
primary goal of treatment by vertebroplasty is to alleviate pain, and the other goal is vertebral body stabilization.
KEYWO RDS : Vertebroplasty, Osteoporosis

INTRODUCTION:
Vertebral augmentation has been widely used to treat
vertebral body compression fractures caused by varied
pathologies including hemangioma, multiple myeloma,

osteolytic metastases, and primary or secondary
osteoporosist3l. The technique of vertebroplasty was
originally developed by Deramond and Galibert, a
French radiologist and a French neurosurgeon, in
1987,and it uses a percutaneous transpedicular
approach to introduce polymethlymethacrylate (PMMA)
cement into the vertebral bodyt+t. The lifetime risk of a

vertebral body compression fracture is 16% forwomen
and 5o/o for men, and the incidence of osteoporotic
fractures is anticipated to increase fourfold worldwide
in the next 50 yearstsl. ln addition to pain, spinal column
instability may also be present. Regardless of etiology,
treatment for compression fractures has been largely
conservative and directed toward pain control, usually
consisting of narcotic analgesia, bedrest, and back
bracing. For osteoporosis, current preventive drug
regimens, including hormonal replacement therapy,

bisphosphonates, and calcitonin, often are not
prescribed until the disease has been diagnosed by

the presence of a fracture.

Percutaneous
vertebroplasty has been used as a therapeutic

alternative for the treatment of pain associated with
compression fracturesto,Tl. Few prospective studies
with longterm follow-up have been published. The
purpose of our study was to determine the efficacy of
percutaneous vertebroplasty for the treatment of back
pain associated with vertebral body compression
fractures and to evaluate the extent of pain relief
afforded by the procedure.
CASE REPORT

A 72 year old female presented to the emergency
department, with history of self fall in her residence,
Patient complain of severe lower back ache and was
not able to bearweight. Tingling sensation was present
over the right lower limb. No neurological deficit was
present. On examination, straight leg raising test on
the right leg was 30 degree whereas on the left side
was 40 degree, EHL/FHL was 415, there was no
sensory deficit.
Standard roentgenograms of lumbar spine was taken,
including antero-posterior (AP) and lateral views.
Patient had a L3 osteoporotic compression fracture.
Afteradequate stabilization of the generalcondition of

the patients, they were planned and taken up for
appropriate surgical interventions. Therewere no other

H Lifeline, XXXIX, 2O2O

associated pelvic fractures, including no evidence
of
injury to the sacro-iliac joints.
The procedure is performed with the patient
under local
anesthesia usually combined with neuroleptanalgesia.

The patient is placed in the prone position for
the
lumbar and thoracic levels and in the supine position
for the cervical level. A 1S-gauge needle is
used for

cervical vertebrae and a 10_gauge needle for
thoracic
and lumbarvertebrae. The entry point and the pathway,

avoiding the nerve root and visceral structures,
are
determined with CT. The needle is safely guided
under
CT or biplane fluoroscopy. Once the needle
is in the
optimal position, the imaging mode is switched
to
fluoroscopy.The acryric cement mixed with
tantarum
(to increase radiopacity) has to be injected
during its
pasty polymerization phase to prevent
distar venous

Figure

migration. The injection of cement is carefully

Percutaneustranspedicularvertebroplasty

controlled under strict lateral fl uoroscopy. The
injection

of cement is stopped whenever epidural or

paravertebrar opacification is observed
or when the
cement reaches the dorsalquarterof the vertebral
body
(figurel ). sagittar view demonstrates percutaneous
cementoplasty and vertebral filling.

INDICATIONS1) Severe painful osteoporosis with
loss of height

and/
or with compression fractures of vertebral
bodies.
2) lnsufficiency fracture
3) Aggressive hemangioma

4) Vertebral multiple myeloma

5) Painful vertebrar body tumors and acetaburar

tumors

CONTRAINDICATIONS.
) Hemorrhagic diathesis.

6) Vertebral metastases

1

COMPLICATIONS-

2) lnfection.

1) The most serious complication is a
cement leak.
2) The second most serious comprication
is infection
Strict sterility during the intervention is
mandatory.

3) Lesions with epidural extension. These require

tissue.

3) Iemporary pain can occur after the procedure.

DISGUSSION:

Patients are usuaily free of pain after 24
hours.
4) Allergic reactions and hypertension
are rimited in
these procedures because the quantity
of cement
injected in percutaneous cementoplasty is
far less than
that used in orthopedic surgery.

Itt *,.r, H Lifeline, XXXIX, 2O2O

careful injection to prevent epidural overflow
and spinal
cord compression by the cement or displaced
epidural

Osteoporosis is a systemic disorder characterized
by
decreased bone mass, loss of bone strength,
and
micro.architectural deterioration of the skeleton,
leading to bone fragility and increased fracture
risk. A
steep increase in the incidence of vertebral fractures

with increasing age and a higher incidence of vertebral 3'
fractures in women than in men has been observedtsl.
Conventional treatment of vertebral fractures is
typically nonoperative, and, until recently, has focused

Garfin SR, Yuan HA, Reiley MA. New technologies
spine. Kyphoplasty and vertebroplasty for the treatme

on the alleviation of acute pain with narcotic

Deramond H, Depriester C, Gaiibert P, Le Gars

and

4.

of painful osteoporotic compression fractures.Spit
2001 26:1511-1

51 5.

nonsteroidal anti-infl ammatory agents. Pharmacologic
intervention to improve bone marrow density has

Percutaneous vertebroplasty with polymeth
methacrylate: Technique, indications and resul'

gained widespread acceptance in recent yearstel.

RadiolClin North Am 1 998; 36:533-546.

Because of significant risk caused by comorbid
conditions that are common in this elderly patient
population, as well as technical difficulty achieving

5.

osteoporosis: insights afforded by epidemiology. Bo
1

adequate fixation of hardware within osteoporotic bone,

surgical intervention is rarely undertaken

1

.

vertebroplastyguidedby a cornbination of CT a

The percutaneous injection of PttIMA into collapsed or
partially destroyed vertebrae is a relatively new
procedure first described in the French literaturetlll.

fluoroscopy. Am .i Neuroradiol 1994; X 5:83- 86.

v

pl

fractures that are refractory to conservative
treatment.The procedure restores patient mobility and

il-,

!-'{,

Fardei lone

Gitibert F' Percutaneo

osteoporotic vertebral crush fracture syndron

rate in osteoporotic fractures is 1o/o-3o/o and as high
as 10% in treatment of metastatic lesionstl2l.

Percutaneous vertebroplasty is a minimally invasive
therapy in the treatment of painful compression

C, Eeramond

vertebroplasty with acryiic cement in the treatment

icatio n

CONCLUSION:
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Closed Femoral Shaft and Shattered Lateral End of Clavicle Fracture
Associated with Superficial Femoral Artery Thrombus and Pulmonary
Thromboembolism in aYoung Patient: Case Report
Ravi S. Jatti, S.T Sanikop, Sahil D. Kale, Vishal U. IGrlkarni, B. Satish, Praveen M.
Department of Orthopaedics, KAHE& J N Medical College, KLES Dr. Prabhakar Kore Hospital 8. MRC, Belagavi. India

ABSTRAGT
We present a case of a 24 year old male involved in a road traffic accident who presented to the ER with a
feeble dorsalis pedis artery pulse; a Type 1 (Winquist & Hansen) t32A2 (AO classification) closed femoral
shaft fracture with ipsilateral shatteredlateral end clavicle fracture(NEER's type 2B), rib fractures and
undisplaced calcaneal tuberosity fracture with significant calf & heel soft tissue injury. CT angiogram revealed
superficial femoral artery thrombotic occlusion with thrombosis of common femoral, superficial femoral &
popliteal veins with pulmonary thromboembolism secondary to fat embolism. Damage control orthopaedic
(DCO) principles were applied & a spanning externalfixator placed for provisionalfemoral stabilization. This
was followed by vascular repair of the femoral artery. After a week; definitive treatment with lMlL Nail for Femur
shaft fracture and Acromial hook plate to fix the lateral end of Clavicle fracture was done. This case highlights
the advantages associated with damage control orthopaedics, especially when a severe polytrauma alters
normal local anatomy.
KEYWORDS: Superficialfemoralartery (SFA), Damage controlorthopaedics, Femurshaft, Clavicle, Vascular
repair.

BACKGROUND:

The incidence of diaphyseal femur fractures ranges
from 9.9 to 12for every 100,000 persons/year:6o0/o
occur in men and 40% in women. The average age is
25, with a maximum incidence peak among 15 and
24 years of age. The cause in the majority of cases is
high-energy trauma, mainly traffic accidents (809jo/o)121. Placement of externalfixators is an expedient
and minimally invasive method of achieving bone and
joint stability in the setting of severe trauma. Damage

control orthopaedics (DCO) is a principal that
immediate definitive fixation of long-bone fractures can
be detrimental to severely injured patients who are
physiologically unstable. However, the application of
this concept in terms of method of interim stabilization

and timing of definitive fixation remains a topic of
debate. Placement of external fixators is a minimally
invasive method of achieving bone and joint stability
in the setting of severe polytrauma and ipsilateral
vascular injury. lf applied safely, the use of these
external fixators as a temporary measure has been
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shown to be beneficial in preventing the second-hit
inflammatory phenomenon and is associated with
decreased blood loss, shorter operative time, low DVT
rates, and decreased mortality in the severely
polytraumatized patient. Early conversion (< 2 weeks)
of temporary externalfixators to lMlL nails has shown
to produce high union rates and comparable infection
rates to primary lMlL nailing. Definitive external fixation
is associated with a higher rate of complications which
include pin site infection, non-union, knee stiffness,

and neurovascular injury. Provisional fracture
reduction and restoration of Iimb alignment pre
operatively will help re-establish normal anatomy &

neurovascular status before any surgical
interventiont3

41.

CASE REPORT
The patienlis a24-year-old male involved in a RTA.
Patient was a pedestrian & was hit from behind by a
truck. After initial evaluation at a primary health centre
he was transferred emergently to a Level 3 trauma
care centre. On arrival he was evaluated by the

,l

t
t
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CONCLUSION:

DISCUSSION:
Traumatic superficial femoral artery nj u ries
secondary
to femoral shaft fractures are rare as compared
to
injuries to the deep femoral artery (DFA).
Vascular
injury depends on the feature of the trauma.
The medial
aspect of the femur has a close relationship
with the
common femoral, superficial femoral and deep
i

This case highlights the advantages associated
with
damage control orthopaedics, especially when
severe

polytrauma alters normal local anatomy.
We
recommend a thorough vascular examination pre_
operatively and prior to leaving the operating room,

which allows any abnormalities to be further evaluated
while the patient remains in a contro[ed environment.
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Figure 5: SFA after embolectomy and repair

Figure 1:Type 1 (Winquist &
(,AO

Figure 2: CTAngiogram of
both the lower iimbs shows

classification) femoral shaft

a discontinuity in the flow

fracture.

at the level of right SFA.

Hansen) l32AZ

Figure 3: Contused
Lacerated Wounds over the
medial aspect of the calf

Figure 6: Immediate post-operative X_ray of the
Right
Femur with I[/lL triait in situ.

and the foot

Figure 4: Type't (Winquist & Hansen) lg2A2(AO
ctassifi_
cation)femoral shaft fracture with external fixator in place.
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Figure 7: lmmediate post-operative X+ay of the
Right shattered

Iateral end of the clavicle with Acromial Hook plate
in situ.

When an unrecognized iatrogenic injury occurs, serial 5.
postoperative neurovascular evaluation allows early

The use of external fixation in the em

recognition and corrective actions. The aim of
successful management is to save the limb by
restoring the circulation and repair the fracture site.
We emphasize the significance of suspicion of
vascular injuries associated with femoral shaft

complications and their treatmentCarlos A. En
Ull6n, Jos6 M. Martinez-Diez, E. Carlos
Merch6nEFORT Open Rev. 2020 Apr; 5(4): 204-21

fractures in young

population.
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Thaumatic Spigelian Hernia
A Rare Case Report

:
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rres Dr. irabhakar ror. uorpit i ao laRc, Belagavi. India
J

ABSTRACT:
Traumatic abdominalwall hernia is a rare clinical entity despite
the high incidence of blunt abdominaltrauma.
Diagnosis of TAWH is usually clinical; however, occasionally,
the mass, which is the hernia, has been confused
with a hematoma' we herein describe a 54 year old male,
who presented with a bulge in the left lumbar region
for 20 days, with a history of handle bar injury to the abdomen
2s days back. A preoperative diagnosis of
spigelian hernia was made and laparoscopic intraperitoneal
onlay mesh repair was done. patient had an
uneventful postoperative course and no recurrence on follow-up.
KEYWORDS : Trauma, traumatic hern ia,spigel ian hern ia IPOM,
laparoscopic repair
,

INTRODUCTION:

Traumatic abdominal wall hernia (IAWH) is an
extremely uncommon form of the hernia that is caused
by disruption of the abdominal wall musculature and
fascia (while the skin is still intact), and bowel and
abdominal organ herniation following blunt abdominal
trauma. The diagnosis of TAWH is a challenge, and
cases of TAWH may go undiagnosed for a long period
of time after trauma. A common mechanism of trauma
in this group of patients is bicycle handlebar injury,
so
much so that some authors have chosen to call this
type of TAWH a "Handlebar hernia.,,

Spigelian hernia is very rarely reported in cases of
TAWH. lt is also called "spontaneous lateral ventral
hernia" or "hernia of semilunar line',, and occurs
through slit like defect in the anterior abdominar wail
adjacent to the semilunar line. Most of spigelian hernias
occur in the lower abdomen where the posterior sheath
is deficient. The hernia ring is a weil-defined defect
in

the transverses aponeurosis. The hernial sac,

surrounded by extraperitoneal fatty tissue, is often
interparietal passing through the transversus and the
internal oblique aponeuroses and then spreading out
beneath the intact aponeurosis of the external oblique.
The diagnosis of spigetian hernia is difficult as it can
be interparietalwith no obvious mass on examination.
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CASE REPORT:
A 54 year old male, presented with a bulge in the left
lumbar region for 20 days, with a history of handle bar
injury to the abdomen 25 days back. He complains of
dull aching pain on standing or on physical activity.
On presentation, the generalexamination of the patient

was within normal limits. The abdomen was soft, and
local temperature was not raised. There was
tenderness along with a vague lumpiness in the left
lumbar region. There was no impulse on coughing/
straining. No organomegaly or other significant finding
was present. The routine blood tests were normal.
USG showed a spigelian hernia in the left lumbar
region with a 2cm defect.
Laparoscopic repairwas planned, and on inserting the
scope, a defect of 4x3 cm was detected at the left
lumbar area consistent with a Spigelian hernia. The

contents were reduced from the defect, and a
laparoscopic intraperitoneal onlay mesh repair was
done using a prolene mesh. The defect was not closed

in order to achieve a tension-free repair.The
postoperative phase was uneventful, and the patient
was discharged on the second postoperative day.
There was no evidence of recurence or any other
complication in the follow-up period.

Ultrasound is recommended as first line imaging
investigation, and CT should be added in challenging
cases. l.Jltrasonic scanning of the semilumar line

ft{l!t

should be under taken in all patients with obscure
abdominal pain associated with bulging of the
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abdominalwall in the standing patient. The differential
diagnosis in an acute setting includes appendicitis and
apg:endiceal abscess, a tumor of the abdominal wall
or a spontaneous hematoma of the rectus sheath or
even acute diverticulitis.
Spigelian hernias are treacherous and have a high risk

cf strangulation, because of small defect & sharp
fascia! margin around the defect. lt is reported that
the risk of incarceration is up to 21 o/o, andthus patients
should be offered prompt surgical repair.

CONCLUSION:

ln the current light, it appears that suspicion of
Spigelian hernias must be kept in mind even when
dealing with acute lateral abdominalwall pathologies.
Radiological investigations nrust be used to aid the
diagnosis. Once diagnosed. these hernias should be

repaired due to a hign risk of strangulation.
l-aparoscopy can be safely and effectively used to deal
with Spigelian hernias.
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Lools Can Deceive: Laparoscopic Incisional Hernia Repair Over
Appendicectomy Scar

A.S. Gogate, Vandana Gogate, RS. Koujalagi, Vinod Karagi, Naren Mandalapu, Nikhil M.
Department ofGeneral Surgery, KAHE& J N Medical College, KLES Dr. Prabhakar Kore Hoipital 6. MRC, Belagavi. India

ABSTRI\CT:
Appendicectomy is a very common surgical intervention. Although it is technically believed to be a minor
procedure, its complications can range from infected surgical wound, intraabdominal abscess, perforation,
obstruction, incisional hernias. We present a case of difficult laparoscopic repair of incisional hernia post
appendicectomy.
KEYWORDS: incisional hernia, appendicectomy, raparoscopic repair.
INTRODUGTION:

with herniation of bowel loops and omental fat. A

Appendicectomy, a very routinely done surgical

decision to do a laparoscopic IPOM repairwas made.
After giving General anesthesia and under aseptic

procedure, and incisional hernia post appendicectomy
is one extremely rare complication, having an
incidence of about 0.12%. (1,2) An interstitialincisional

hernia is one in which the hernia sac is located
between the layers of abdominal wall. Hoguet in 1g11

,

first reported a right inguinal hernia following
appendicectomy with drained wounds.(3) We present
a case of 33 year old male with complaints of swelling
and pain in right iliac fossa, this case is reported for
the rarity of the condition and its extreme level of
difficulty in carrying out the procedure.
CASE REPORT
A 33 year presented with swelling over right iliac fossa
since 4 years, pain since 15 days. He was diagnosed

with acute appendicitis 17 years back and underwent
open appendicectomy for the same, following which
he developed purulent discharge 2 years later from
scar site and a fistula 4 years post surgery for both of
which he underurrent incision and drainage. 10 years
Iater he developed anotherfistula which was corrected
laparoscopically and received a course of anti koch's

treatment for a year. On examination scar over
mcburney's point was noted which was thinned out,
cough impulse was obvious(figurel ), swelling was
reducible and non tender. Ultrasonography showed
defect in anterior abdominal wall of size about 7.5 cms
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precautions ports placed by modified Hassons
technique. A 1Omm Supra-Umbilical port was used
as Camera port and two Smm ports used as working
port. The laparoscopic view of the abdominal wall
defect can be seen in the figure 2. lt was observed
that the defect was very close to the pelvic brim, with
a distance of around 1cm from the inferior margin of
the defect. The defect marked over the skin using skin
marker. At first, Anatomical closure using pDS loop
was tried laparoscopically, but could notbe achieved.
Hence IPOM mesh of size 10*1Scm was planned to
cover the defect. The inferior flap of the mesh was
fixed to the anterior abdominalwall using tackers and
PDS while the abdomen was inflated; hence giving
the extra space needed for overlapping of mesh. Other
areas of the rent marked on the skin and an 1gG
needle used to introduce PDS to hold the mesh in
place. The rest of the flaps were fixed transfacially
using PDS by deflating the abdomen. Dressing done
and skin overlying the rent was closed with pressure
bandage to allow the remodelling of the tissue further.
He was ambulating the next day and was on regular
diet.
He was discharged on postoperative day 3 and was
followed up after 2 months after the surgery he was
asymptomatic and without recurrence of hernia.

L
r
)

Repair of post appendicectomy incisional hernias can
be done via anatomical repair but if the tissues turout

\

t

{

to be atropic, overlapping of the two inner muscles
can be carried out but best suggested way is to use a
polypropylene mesh with atleast 4 - 6 cms beyond

a

\

the defect margins placed in between pransverse
abdominis and peritoneum.(8) This case assumes

I

I

Figure

1

Figure 2

significance as it's a very rare complications and more
so availability of notworthy literature.

DISCUSSION:
ln the face of recent developments in different surgical

techniques, gadgets and new materials, incisional
hernia still pose as a surgical challenge to most of the
surgeons.(a) Abdominal wall defects occur usually
within 5 years but some develop later aswell.(5) Several
factors can be responsible for the development of an

CONGLUSION:
lncisional hernia is a rare bird in true sense and should
be tackled in a very meticulous manner and a prompt
attempt should be made to reduce its risk factors and
thus its incidence.
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Papillary Carcinoma in a Massive Thyroid Goitre:
Total Thyroidectonay

Abhijit Gogate, Vandana Gogate, RS. I{oujalrgr, Vinod lGragi, Kaivalya Saoji, Aishwarya Puntambekar, Rhea Sarkari
Department of General Surgery, KAHER, J N Medical College, KLES Dr. Prabhakar Kore Hospital & MRC, Belagavi. India

ABSTRACT:
Papillary thyroid carcinoma is the most common histology alltype of differentiated thyroid malignancy (DTC).
We present here an interesting case of a massive thyroid goitre, diagnosed to be papillary carcinoma of the
thyroid which was managed surgically through a total thyroidectomy with a favorable outcome.

KEYWORDS: Papillary thyroid carcinoma; Goitre; Surgical management; Total thyroidectomy.
:N-f,'RODUeT[CIh{:

lf\dVESTIGAT'!0tlS:

Goitre is defined as a generalised enlargement of the
thyroid gland. Simpie goiter may develop as a result

Aii routine investigations were sent including thyroid

of stinrulation of the thynoid gland by TSH. Fiodules
are usually rnultiple, forming multinodular goiter. The
ohoice of surgical tneatrnent is a total thyroidectomy,
a thenapeutic choice for incidental cancinornas as weil
as in older patients as reoperation !n a case of
recLirrence is corrsidered hazardous.

Xray neck was taken in -4F and lateral view whicfr

C&SE REPGRT:
A case report of a 78 year old fen'rale, who pnesented
to the sLrrgery OFD with compiaints of a an enlarged
midline neck swelling since 40 years.$welllng was finst

noticed 40 years ago, initially srnall in size and
gnadually began increasing over the course of time
urrith

cornplaints of dvsphagia, dvspnea and strido;". She

vras also a [</c/o DMI, l{TN on treatnrent. She was a k'
e1o hlypothyroidism

for which she was taking Tab

Thynonornn 100 mcg for the past 40 years.

e,/E : Fatient was vita{ly stable. l-ocal exarnination
findlngs indicated an 11x1'tr cm midline neck swelling
,,,;ith urefi defined borders extending upto the stennal
:+:'der, nodular consistency whieh movecl with
:eglutition. Skin ove;" the swellirig was stretched and
:hin;r in appearance and righl side cai"otid artery was
ret pairable. Trailes sigr"l cor"ild not be elicitecl.
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profile which were found to be within norma! iirnits. An
indicated tracheal cornpression at the levei of CG and
C7. Fre- operative Con':puted Toi^nognaphy (CT)
dernonstrated a larEe thyroid mass and a 'crescent

shaped' traehea. Indirect laryngoscopy further
confirmed

tt^re

tindings. With endocrine and medicine

fitness taken, patient was planned for a total
thyroidectorny. Prior consultation taken fronr
anaesthesiologists regardimE difficulty n intu bation due
i

to severe tracheai compression and patient was
counselled for on table tracheostomy. Fine needie
aspirate frorn the thyroid rnass demonstrated a
rnetastatic papiilary thyroid carcinon'la (PTC)
(Bethesda category 6). A total thyroidectonny with
pnophy{actie lyniph node dissection was plamned.
SURGERY:

\tVith plan in sitr.* fon a total thyroidectelrny with
prophylactic lynrph node dissection, patientwas shifted
to the OT and placed in surpine position with neck

extended. As difficult intubation was antieipated,
fiheroptic scope was insented prior to ir':tr"rhation. As
there was severe tracheal cornpnession a 6 number
ET tube was inserted, aften which patient was placed
in Rose position. After Kocher transverse collar
incision was taken, subplatysmal tlaps were raised

t
I

a

I

after which dissection of the superior pole vessels,
ligament of Berry and inferior pole vessels was done
without damaging the RLN. Parathyroids were spared
and the entire thyroid gland was gradually excised.
Tracheal compression was evidently seen thereafter
with thinning of the tracheal wall. Routine drain
placement was done and skin was closed after

excision excess skin with monocryl sutures.
Histopathology sample was reported to be Papillary
Carcinoma.

OUTCOM E:

Post-Operative period was uneventful with
indications of hypocalcemia or laryngeai injury. Drai

were removed on post operative day 3 and
discharged on Post operative day 5 with regular fol
up for 6 months. There were no signs of po

operativetracheomalacia or dyspnea. She w
restarted on thyroicimedication and showed no si
of recurrence thereafter.
DISCUSSION:

Papillary carcinoma accounts lor 80oh of all thyro
malignancies with higher occurrence in women 2:
lVost patients are euthyroid and present with sl
growing painless mass in neck and suspicion ari
on clinical diagnosis r,vhtch is then confirmed
histopathology. Distant metastasis is uncommon
optimal surgical strategy in such cases is to opt for
total thyroidectomy as 30-50% among those
develop a recurrence are likely to not survive. ln
last 10 years, total thyroidectomy led to a signifi
improved survival rate for tumors>1 cm. With

revised Guidelines by the American Thyroi
Association 2009 for evidence based management

thyroid cancers being performing a

tota

thyroidectomy, it was imperative to perform the sam

in a massive enlarged gland for the same wit
prophylactic nodal dissection.

GONCLUSION:
ln Conclusion, as long standing goiters have a highe

chance of developing into malignancies, mos
commonly being papillary carcinoma, a tota
thyroidectomy with prior intubation using a
scope is advocated.
TRACHEAL COTVPRESSION
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Surgical Approach for Retro peritoneal Mass
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R.S. Koujalagi,

ABSTRACT
Retroperitoneal mass commonly mimic uterine mass on sonography.We
are presenting here an interesting
case of retroperitoneal mass which was diagnosed on examination
and confirmed via CT scan and with high
risks of complications and co-morbidities, the patient was managed
surgically with a favorable outcome.
KEWVORDS: Retroperitoneal mass; uterine mass; sonography; Leiomyoma;
su rgical approach
INTRODUCT!ON:

Primary retroperitoneal masses constitute

CIperative notes

,

a

heterogeneous group of uncommon lesions and
represent a challenge due to overlapping imaging
findings. ln most cases, the treatment is chailenging,

"

.

We present a case of 46 year old female with chief
complaint of pain in lower abdomen since 1 year non
radiating with h/o dysmenorrhea since 2months no h/
o fever, nausea, vomiting, no h/o trauma or any per
vaginal purulent discharge. No comorbidities. On

Fer abdomen - soft nontender palpable mass in lower
abdomen on deep palpation with smooth surface and
not moving with respiration.

Per rectal examination and per vaginal examination
were normal.
CT scan report showed retro peritoneal homogenous
mass of 9*9*7.5 cm extending from L5 to 53 forwhich

surgical intervention was decided.

Due to restricted mobility of tumor and inability to

identify retroperitoneal structure like the ureter
,
iliac vessels, and size of tumor the procedure was
converted to open.

on sonography.

procedure was abandoned then she was referred
to
KLES hospitat.

of

retroperitoneal mass.

because of the size of the lesions, vascular

sonography suggestive of fibroids, for which
intraoperative finding showed mass adhered to
posterior abdominal wall in outside hospital and

!ntraoperative a solid tumor noted arising from the
pelvis. The tumor has highly vascuiar capsule and

had restricted mcbi!ity suggestive

involvement, or involvement of adjacent organs.
Retroperitoneal mass commonly mimic uterine mass
CASE REPORT

-

The tumor was in right iliac fossa and covered
with layers of peritoneum and a thick vascular

capsule. Peritoneum incised to enter the
retroperitoneun cavity, right ureter was identified
in close proximity to the tumor which displaced it
laterally.

.
.

Feeding vessels over the capsule noted to be
arising from posterior aspect.
The thick vascular capsule incised after attaining

haemostasis and dissection continued to
enucleate the tumor. The tumor was excised.

.

Drain placed at operated site and in pelvis, at two
sites.

Outcome

"

-

Post operative period was uneventful
Drain was removed on post operative day 4 with
minimal serous collection and patient was started
on regular diet on post operative day 2.
SH Lifeline, XXXIX, 2O2O

Postoperative hospital stay was 4 days and patient
was discharged after which patlent canne for
regular follow ups every week for 2 rnonths. There
uras no evidence of recurnence thus indicating total
resolution.

-

R.etroperitoneal Leiornyoma with
hyaline changes.

HPR report

DE$E!.J$SBON:

Tllere are only a few case reports on retncperltoneal
Ieiornyonras 5 -9 available in the litenature.
Such cases snimlcs as uterine fibroid or,: [jSG and
with nlinirnal resounces, may rnisEuide the sulrgeon
negarding the treatment plan.Despite being a rFu'rty,
they pose a [ruge chalienge fon the surgeon owlrtg to
their atypical presentation and risks associated with
the surgeny. Retroperitoneal fleiormyomas usually
present atypieallywith syrnptonis iike vague abdominai
heaviness, pressr;re syrnptorrns like constipation,
dyspnea, dysmenorrhea and diffict"llty walking. The
mass may compress and dispiace the gut loops.

h

ffiENEL&.$$ECIM:

Retroperitoneal leionryomas though are rare bu'i
i.*sr-:ally have an atypical presentatlon posing a great
diagnostie ar"ld therapeutlc chatlenge to thle Genei"ai
surgeons. In case of doubt higher scannlmg modalities
iike CT scanr rrrust be dorre to comfirnr a dEagnosis
before planning any surgical is"lterventlom to avoiei
unnecessary comptications. The5r are usulai!':
eor:f';sed for pelvlc rnaiignaneies Iike ovarian tulnlons,
leionryosarcorTta, rnesenehynnal tumors or uterirte
turnons"
R,l-FFRFhFATA,
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Arthroscopic Capsular Release for Periarthritis of Shoulder Joint

Puneet H. Chamakeri, Nikhil Manvi, Kunal K. IGara
DepartmentofGeneralSurgeryKAHER,JNMedicalCollege,KIESDr.PrabhakarKoreHospiralu\lRC

B.',:-'r,i,lndia

ABSTRACT:
Arthroscopic capsular release, opening of the rotator interval, resection of the coraco-humeral ligament, anterior
and posterior capsular releases, and a final joint manipulation for rupture of the inferior capsule are all done in
patients with periarthritis of shoulder joint with varying degrees of degeneration. ln many cases surgeons
perform arthroscopy immediately after manipulation of the shoulder joint .Studies of the arthroscopic anatomy
of the axillary nerveprovided a better understanding, allowing the development of safe techniques for inferior
capsular release; therefore, circumferential releases have become standard in the service. The circumferential
capsulotomy reduces the risks of complications associated with joint manipulation, as well as the recurrence
rate, restoring more functional range of motion in a shorter time. As for the tenotomy of the subscapularis, the
procedure was performed in the intra-articular portion of the tendon that is visualised during arthroscopy; it
was indicated during surgery, after complete capsular release, when it was not possible to achieve the same
lateral rotation (in degrees) as the contralateral side.

KEYWORDS: Arthroscopy, Periarthritis, Adhesive capsulitis, Capsular release

CASE PRESENTATION:
This was a case of a 45 year old female patient who
had pain in her left shoulder for the past 6 months
along with global restriction of movementwhich made
it difficult for her to carry on her day to day to activities
and unable to perform efficiently at herworkplace. She
was diagnosed with periarthritis of the shoulder joint

along with degenerative changes, so shoulder
arthrocopy was planned for her. With the patient in
the lateral decubitus position, circumferential release
of the joint capsule was performed: joint debridement;
rotator interval opening; coracohumeral ligament
release; anterior, posterior, inferior, and finally anteroinferior capsulotomy. A subscapularistenotomy was
performed when necessary. She underwent intense
physicaltherapy in the immediate postoperative period.
Functional results were evaluated by the UCLA criteria.

Patient had adhesive capsulitis refractory to
conservative treatment, with a minimum follow-up
period of one year, with no other abnormalities that
could justify the loss of range of rnotion (osteoarthritis,
malunion, and necrosis, among others)

With the patient positionec in lateral decubitus, the
following steps were taken tf rough the anterior portal,
joint debridement was mare t-e rotator interval was
opened, the coracohumera 3a 'rent was released,
and an interior capsuiotor-, ,',as :e'rormed. Then,
portal was changed, Throu!- :-e 33sterior portal,
posterior and inferior caps- :::- 3s lvere made.
Finally, again through tis a-:e'cr portal, an
anteroinferiorcapsulotomy \',as -a:e with the aid of a
basket-type forceps to avo c au a-., nerve injury. At
the end of these procedures. c ': --ferential release
of the joint capsule was achieve: -a:.'a .otation was
clinically assessed; if the gain ,',as :c-s lered to be
insufficient, a partial tenotomv c' :re sr-bscapularis
was made (Fig. 1).
Fig. 1 Surgical steps of the anhr-cscopic release for
treating adhesive capsulitis Sag,:ta section of the left
shoulder showing (a) release :r coracohumerai
ligament (arrow), (b) anterior capsJ'ctcmy performed
through the anteriar poi'tai (l !'cstero superior
rapsi; otcrn y, and (d ) a nte i-c nf e r c i'ca p.". u etr:nry, ia lo n g
the axii!arir fi*[r,,*, with b*th capt -] i-i:-:::'ies pennr"rneoJ
!

i

I

i
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using the posterior portal, and (e) tenotomy
of the
superior quarter of the subscapularis muscle
tendon,
again through the anterior portal.

From the first day post-operative onwards, patient
was
subjected to an intensive physical therapy work
. At

discharge, patient was referred for outpatient

physiotherapy sessions and received guiderines
for
performing capsular stretching exercises
at home.
Patientwas hospitalised forfourdays. ln the firstweek,
patient was instructed to attend 4_S therapy
sessic.ns
per week; this schedule was modified according
to
patient's improvement.

a

The shoulder functional analysis criteria by the

University of California at Los Angeles (UCLA)r5
was
used to assess the present results; shoulder
range of
motion was measured according to the criteria
set

d

forth by the American Academy of Orthopedic
Surgeons.26

INTRODUGTION:
The term "adhesive capsulitis" was first described
by
Neviaser in 1g45, as an inflammatory disease
of the
shoulder joint capsule that develops with contracture
and results in stiffness and pain.l
Treatment aims to control pain and recover
range of
motion. lnitially, treatment is conservative,
especially
in the acute phasez,nae. there are several
therapeutic
options, such as physical therapy, corticosteroids
and/
or non-steroidal anti-inflammatory drugs (NSAIDs),

and suprascapular nerve blocks.4,s,6and7 ln review
articles, Checchia et al.z and Robinson et al.s

demonstrated good results when treating patients
with
physical therapy associated with anti]inflammatory

drugs (hormonal and non_hormonal) and serial

*r

suprascapular nerve blocks.

lnvasive treatment is indicated in case of failure
of
conservative treatment conducted for a minimum
period of six months; however, according
to the
literature reviewed, this interua! may range
from six
WeekS tO 1Z rnOnthS.B,e,10,11,1lanrr13 FrOCedUreS
described as invasive include hydraulic distention
of
the capsule (the riterature diffen on its effectiveness
due to high recurrence rates), joint rnanipufation
under
anesthesia, and oapsular release, which
can he done
through open or arthroscopic surgery."a,s,6and14

tr

I
A^

Joint manipulation under anesthesia, whieh \rvas
once
widely used, is cr-rrrenfly being rjiscor:tinued
due to its

lifeline, XXXIX, 2O2O

r

tra
complications: ftactLjres, glenoid labnum injuries,
neurapraxis, notator cuff tean, and persistent
paiP.14'15,1oanotz

One of the first descnlptions of the surgical technique
for shoulder release through the open access route
was rnade by Ozaki et a[.,18 who advocated resection
of the coracohurneral ligannenrt and opening of the
notator interval. Literature shows that open surgery
pnesents good resu[ts, but adds a greater morbidity
than arthroscopy: it is diff[cuit to release the posterior
eapsuie and the intraoperative bleeding is greater, as
well as postopenative pain, which extends hospital

stay; furthermore, it is necessary to restriet
rnovernents untii the subscapuiaris tendon
h

ea

lS.a,5,8,1aand1e

Recent studies have shown eNcellent resullts, both in
terms of pain relief and range of rnotion gain, with
arthroscopic nelease of adhesive capsr.lliils. !t is
currently considered to he a neproducible method,
which enables better access to the entire joint capsu[e
of the shoulden with low rates of complications, since

the release is done gradually under direct vision
throurgh a minirnally invasive rnethod, whicfl
nonethelesS req u res proper train n g.a,s, 0,11,1e,20and21
i

i

1

Literature rnentions as cornpNications of this procedure

the risk of iatrogenic injury to the axillary

nerve,22

chondralflesiorrdue to the insertion of the instruments
in a joint with neduced space,g and chondrolysis due
to therrnal injury caused by the ulse of intra_articular
nadiofrequency.13

RESULT:

D!SCTJSSION:

The primary goal of treatrnent of adhesive capsulitis
is pain relief and restoration of range of motion in the
shortest tirne possible.
!nitialtreatment should be conservative, because the
literature shows that physical therapy associated with
adjuvant methods yields good results. The minirnuryr
duration recommended by nrost authors is six months,
but it can vary frorn six weeks to 12 months.5,8,e,'r2,'r3and27
!n the present study, the rnean time of evolution to
surgical indication was g.g (2-24) months.
Regarding invasive procedures, rnany surgeons prefer
artl'l roscopic release rather than other techniques,
d*e
to the lower nates of complications and excellent
results.
Gerber et al.le reported a gain of 3g" of elevation and
18" of lateral rotation; Wamer et al.,e an increase of
49" of flexion, 42 of lateral rotation, and eight levels
of spinal processes in medial rotation; Cohen et al.,zl
an increase of 64' of flexion" 43.S" of lateral rotation,
and eight levels in spinal rnedial rotation; other authors
have also reported good resutts -812:,3arn2o The present
case showed an improvement in the elevation af 45",
38' of lateral rotation,, resutb that are in agreement
with the literature.

Elevation and laterat and medial rotation of the
contralateral limb of the patient was 143., 56., and
T9, respectively. Comparing postoperativeelevation,
a deficit of only 3o was observed .

Fatient presented an improved range of motion. pre_
operative range of motion was g6. of elevation, 16. of

Follock et a|.20 and Cinar et at.s observed worse
outcomes in diabetic patients when compared with
non-diabetic patients after arthroscopic release.

When postopenative nesult was cornpaned with the
eontralaterai [[mb, a deficit of 3' of etrevation was

Another very Important point in the surgical treatment
of adhesive capsulitis is postoperative rehabilitation.
Fhysical therapy protocol should be initiated on the
first postoperative day, in an intensive regimen, in
order
to rnaintain movement gain achieved intraoperatively.

latera{ rotation, and LS r"nedlal rotation; aften
arthroscopic release, ruleans becanne ,tr4,X" of
elevation,57" of iaterarnotation, and rg mediarrotafion.

observed.

No Gor"nplications were observed in the patient.

Based on the results of thae Ue B_,8 critenia,2s shou,llder
weas ciasslfSed as exee${eert and stre !.lad rmiid acrornEoelavieulian pain after the procedune"

Tfrienefore, we can conclude that inferior capsuiotonly

is a safe procedure, as long as the correct surgical
technique is performed.
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CONGLUSION:

10. Jerosch J. 360 degrees arthroscopic capsular release
in patients with adhesive capsulitis of the glenohumeral

Arthroscopic release of patients with adhesive
capsulitis refractory to conservative treatment is

joint-indication, surgical technique, results. Knee Surg

effective for improving pain and range of motion.

Sports TraumatolArth rosc. 200

1;

9(3)

;1

78-1 86.

The patient had significant improvement in pain and
increased range of motion which led the patient to join
back work and perform efficiently.

11. Harryman D.T., 2nd, lMatsen F.A., 3rd, Sidles J.A.
Arthroscopic management of refractory shoulder
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Management of Mid-substance Thiceps Brachii Tear in Adult:
A Rare Case Report

R.B. Uppin, S.K. Saidapur, Anmol Mittal, Uday Kumar Dondeti
Department of Orthopaedics, KAHER, J N Medical College, KLES Dr. Prabhakar Kore Hospitai & MRC, Belagavi. India

ABSTRACT
Triceps brachii is one of the rarest muscles to be ruptured owing to three heads arising at different levels, each
acting in tandem as levers to the entire range of motion, and the dome shaped attachment at the olecranon
process. Tears are more common at the insertion and musculo-tendinous junction and the least common at
mid-substance. Owing to the rarity of the condition, there are no predetermined management protocols. We
present one such case of mid-substance triceps brachii tear and its subsequently successful management.

KEYWORDS: Triceps brachii, mid-substance rupture, Primary repair.
INTRODUGTION:
Owing to its anatomical make-up, triceps brachii is
one of the least torn muscles standing at a mere
0.8%.11r The majority of triceps related ruptures
reported, occurred at the musculo-tendinous junction
or at the point of attachment to the olecranon. lt was
found to be more common in patients with underlying
pathology affecting the collagen such as SLE,
osteogenesis imperfecta, fvlarfan's syndrome,
Rheumatoid arthritis, etc or those partaking in
consumption of anabolic steroids and is most
common in the age group of 30 to 50 years.tzl Fall on
an outstretched hand, excessive or eccentric loading
on an extended arm are some of the mechanisms of
action.l3l N/anagement for such an injury is debated,
with studies suggesting either conservative or surgical
management for all ruptures, while others suggesting
decision-making based on percentage of tear. The
purpose of this study was to report a rare case of midsubstance tricep tear in a 60-year old and its
management

posterior aspect of elbow joint. Flexion at the elbow
joint was full and painless however, extension was
present but was painful and weak (Power=3/S) against
resistance. PIain radiograph drd not show any
significant bony injury apart from a chip fracture of the
tip of olecranon process O\,, ng to the severity of the
clinical findings, an MRI was advised to detect soft
tissue injury and it revea ed a mrd-substance tear to
the triceps brachii muscle Accordingly, the limb was
splinted using an above eibo,,v slab in 30" flexion. Antiedema measures were Jndertaken and once
subsidence of the swe{lrng ',\/2s conSidered suitable,
surgicalintervention was done The patientwas placed
in left lateral position. unCer general anesthesia.
Standard posterior approach i,,,as taken to reach the
muscle. The ruptured ends of the muscle were
approximated and sutured in a cont nuous manner
under minimaltension. The epimys um was closed in
intermittent fashion. The limb was supported in the
same position as before and routrne post-operative
protocol initiated. Suture removal done on 11th day
post-op and patient was asked to follow-up weekly.

CASE REPORT
RESULTS:

A 60-year old male patient came to the casualty with
complaints of pain in his rightelbow. He gave a history
of fallon outstretched hand following slip 2 hours ago.
On examination he had diffuse swellirig over the
posterior aspect of the arm and tenderness at the

The joint was immobilized f or 4 weeks, fol lowi ng which

the slab was removed and physical therapy was
sta(ed including range of motion exercises. Gradually,
strengthening of the triceps was started and increased
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in a step-wise fashion. At 12 weeks post-operatively,

the patient had complete range of motion with power
of elbow extension comparable to the contralateral
arm.
Table:
POST-OP

4 WEEKS

6 WEEKS

8 WEEKS

12 WEEKS

DASH SCORE

78"8

62.5

53.7

3.8
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Figure 1: Pre-op X-ray and I\4Rl

between 5o-20o, loss of terminal extension, re-rupture,
heterotrophic ossificatiofl, et6.tslA delay of more than
the aforementioned may require reconstruction. The
literature on management of mid-substance tear is
sparse with no defined protocol or method. ln our case,
the primary repair gave excellent results clinically.

GONCLUSION:
Triceps brachii rupture is an uncommon occurrence
in the orthopaedics setting but requires a quick
intervention to preserve the range and powerof motion
and subsequently quality of life. Although diagnosis can
be made based on history and clinical examination,
IMR imaging will determine the shape and location of
the rupture and appropriate treatment method. USG
is a faster, inexpensive but a less reliable alternative.
Primary repair may provide good results with
acceptable extension loss; however delayed diagnosis
may lead to the need for reconstruction and reduced
functional results compared with primary repair.
Adequate immobilization and personalized physical
therapy regime improve the end results drastically.
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The main factors to be considered when deciding
suitable treatment for a triceps rupture are: the site of
the rupture, the extension strength, the patient's
expectation and the medical status of the patient.
Primary repair of triceps ruptures is indicated in more
than 50% tear or in patients who are involved in high
energy work for a daily living. Partial tears involving
Iess than 50% of the triceps are preferentially treated
by conservative management.t4l An intervention is
suggested within 3 weeks of the initial injury or it may
lead to complications such as flexion contractures
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ABSTRACT
Tendoachilles rupture is a commonly encountered tendon-related
condition in orthopaedics with the incidence
ever-increasinE in the current ascendency of sports.
ln elderly age group however, it is associated with
some
form of co-morbidity which directly contributes to fragility
of the tendon. Although multiple techniques have
been documented for successful repair of the same,
the ideal procedure is still elusive more so in chronic
cases' we report a successfully managed case of S-month
old tear in a patient with nephrotic syndrome and
multiple underlying co-morbidities.

KEYWORDS: chronic, Tendoachiiles Rupture, Repair,
Nephrotic syndrome, FSGS
INTRODUCTION:
Tendoachilles (TA) is well documented to be one
of
the most commonly ruptured tendons in the human
body (32.6/100000) with 1 in every 4 TA tears going
undiagnosed or mismanagedrlr. The incidence is
higher in males in the 4th decade of life and in patients
with renal pathologies (3.g0/10,000) and those on
long
term corticosteroid therapy (1 .72times higher relative
risk)r2l. Collagen degeneration with a greater
content
of collagen lll and less collagen I along with delayed
healing leads to such high numbers in these cases.
Chronic TA ruptures are those that present 4_6 weeks
after initial trauma and are more oftenly found 2_6
cms
proximalto the stumprsr. While torn TA has numerous
surgical procedures erucidated in the riterature such
as V-Y advancement, Lindholm technique, Bosworth
technique, Kessler's repair, etc, there is no consensus
over a single technique that gives comparatively
favourable resultst4-6r. This was a case of S_month
old
TA tear with complete resorption of the stump
in a
patient with nephrotic syndrome, diabetes
mellitus and
hypertension, managed surgically.

autorickshaw. There was no histon,,of obvious trauma
and patient gave a history of pain in rer right heeland

ankle, more on walking and sta"d ng up. She had
difficulty keeping her fooh,^rea. or and was unable
to
balance while walkjng cn Jnev,en surface. On

examination, active dorsiflex cr at the affected
ankle
joint was absent. There ri,oS ..,t0 tenderness,
however

there was palpabte jrscontinuity in the

TA

approximately 4 crns p.oxjmal to the calcaneal
tuberosity. Thompson s test was positive and patient
had no neurological de{c: She was a diagnosed
case
of focal segmental glomerulosclerosis (FSGS) since
childhood and was on o.ai corticosteroid treatment

for the same since over :?il years She was also
a
known case of diabetes n:ei tus, hypertension and

hypothyroidism. MRI reveaied a TA tear wjth 5
cms of
gap (FIGURE 1). Once the pat ent ,,,ras
deemed fit for
surgery, she was operated upcr

GASE REPORT:

A 5O-year old female patient was referred to the

orthopaedic department with a S_month old history
of
sudden pain while stepping down from an

Figure : Pre-op IVRI in
sagital & coronalviews

Figure

2: lntra-op photographs

showing defect size and repair
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PROCEDURE:

cases of V-Y advancement, Gastro-soleus turn-down
flaps, etc which will compound to the chances of post-

The patient was placed in the prone position, under
general anesthesia with the foot over a bolster to

operative complications. Given the rate of
misdiagnosis, increasing incidence and residual
a high suspicion and appropriate
management is the need of the hour in TA ruptures.

maintain plantarflexion. Palpable defect was measured
to be around 4 cms. A linear incision was made directly

posterior extending from the musculotendinous
junction to the superior border of the posterior
calcaneus. Care was taken to identify and protect the
sural nerve and lesser saphenous vein. Complete
absence of distal stump was noted with abundant
fibrous tissue. The paratenon overthe proximaltendon
was then incised in a linear fashion and elevated from
the tendon medially and laterally. The tear was
measured to be 5.5 cms under direct supervision
(FIGURE 2), Debridement of all nonviable tissue was
performed and it was noted that the defect was
repairable with the knee in 60o flexion and ankle in
40o plantar flexion. The tendon was prepared (with
non-absorbable 3-0 ethibond sutures) using modified
Kessler's technique (SN1) and two separate bites were
taken in the calcaneum using two individualethibond
sutures (SN2, SN3). A sleeve was created out of the
flbrous tissue present distally. With the knee and ankle
in aforementioned positions, SN1 was secured using
a bite in the calcaneum between SN2 and SN3. Then
SN2 was secured by suturing into the TA by modified
Kessler's technique. SN3 was used to augment the
construct by reinforcing the fibrous sleeve around the
structure and finally securing it to the TA similar to
SN2(FIGURE 2). Soft-tissue and skin closure was
done in standard manner. Limb was immobilised in
above knee plaster slabs over both anterior and
posterior aspect for a period of 6 weeks. ROM
exercises and gradualstrengthening was initiated after
removal of slab.

DISCUSSION:

morbidity,

In our case, minimal soft tissue trauma was induced
and successful repair was achieved. The patient
eventually had a good outcome on short term followup with continued positive rehabilitation.

GONCLUSION:

Early diagnosis in acute cases and customized
management in chronic cases of TA is required. ln
patients with different combinations of co-morbidities
such as renal pathology, steroid intake, diabetes,

hypothyroidism, minimal iatrogenic trauma to the
musculature is recommended. We achieved
favourable diagnosis with repair in position of least
tension and augmentation using fibrous tunnel even
in 5.5 cms defect and completely absent distal stump.
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presentation directly proportional to the complexity of 5
surgery and chances of failure. Cases with underlying
co-morbidities directly contributing to these injuries
such as FSGS, hypothyroidism, diabetes, prolonged 6
steroid intake further complicate the rehabilitation. ln
case of the said conditions, it is advisable to minimize
iatrogenic trauma to the musculature which occurs in

A.*,,, H Lifeline, XXXIX, 2020

1

g5g.

D. M. Bosworth, "Repairof defects in the tendoachilles,"

The Journal of Bone & Joint Surgery, vol. 38, pp. 111-

114,1956.
E. Abraham

andA. [V. Pankovich, "Neglected rupture

of the Achilles tendon: treatment by V-Y tendinous flap,"

Journal of Bone and Joint SurgeryA, vol. 57, no. 2, pp.

253-255,1975.

Neonaral and

our Initial

Department orpaediatric

Infa,t surgeries in coyi

d-19 times:

F-xperience and Review of Literarure

Su.#ifii,*;ff1,?|x3tfi .?H*B;Y##":,:H.spitar

& MRC,

Belagavi.

India

ABSTRACT
coronavirus disease is a atypical pneumonia caused
by novel coronavirus. The virus is transmitted mainly
by
respiratory droplets and by close contact between people
and by family clustering. since the outbreak of this
coronavirus disease it has spread expeditiously
and also widely. The covlD-1g pandemic has changed
the
delivery of medical care worldwide, because it is
highly contagious and has associated high morbidity
and
mortality'commonly affects adults, but has not
spared children either. Neonates and infants deserve
more
care because of possibility of mother to newborn
transmission and concern due to their developed immune
system' Here we present our series of neonatal and
infant emergencies during these covid-1g times and
review the literature and draw possible guidelines
for investigations and management of such susceptible
children to COVTD-19.
KEYWORDS: Neonatal covlD-1 g, coronavirus
disease, covlD_1 9, infantile co ronavirus disease
INTRODUCTION:
The COVID-19 pandemic has gripped the entire
world
and created havoc in the population. The impact
has

been severe on adult population, but has not
let free
even the children and newborns. There is extensive
research and no dearth of guidelines for older
and aged
people, whereasthe same is sparse for
newborns and
infants with COVID-19. The scientific knowledge
and
impact of this pandemic also has been changing
daily.

There is need of guidelines in dealing with these
children and here is one such attemptalong with
the

review of the literature.

AITS:
To study the clinical characteristics, consequences
of neonates born to SARSCoV_2 suspected
mothers
and infants exposed to contacts who underwent
surgery, and review the literature.
MATERIAL AND METHODS:

The neonates and infants admitted, whoundenarent
surgeries since the announcement of lockdown
from
25th March through july 31st at KLEs Dr prabhakar
Kore Hospital & MRC were included in the study.
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Thisincludedten neonates, with three cases of
three cases of
anorectalmalformation, oneintestinal atresia,
twocases of posterior urethral valves and a pyloric

oesophageal atresia,

stenosis. 18 infants, with fourforeign bodies in ainvay,
one branchial sinus, one bilateral inguinal hernia,
two

unilateral inguinal hernia, one hydrocephalus,
oneeventration of diaphrogrr.l, one Meckel,s
diverticulum with obstruction, twoHirschsprung,s

disease, twocervical suppurative lymphadenitis,one
pyloric stenosis, one intussusception and
a case of
urinary tract obstructionundenrvent surgeriesduring
this

period. Neonates were immediately separated
from
the mothers and isolated for at least 14 days. All
the

cases needing surgery were

operated
donningpersonal protective equipments in initial
2

months and after availability of RT_pCR test, the
tests
were done and then operated. Elective cases were
deferred, if still required surgery then RT_pCR
was
done and operated.ln emergencies, pts undenvent
rapid antibody tests and were operated upon.
Routine
investigations were done where most patients
had
WBC counts in normal range, normal coagulation,
normal renalfunction tests, normal blood gas analysis,

partially raised HS-CPR, chest X rays and HRCT
scans were done in highly suspected cases.
RESULTS:

A total of 164 patients, aged 1 day to 18 years, of
which'10 were neonates and 18 infants of either
sex,from 25th tt/arch to July 31st underwent surgeries.
None of the neonates and infants developed clinical,
radiologic, hematologic or biochemical evidence of
COVID-19 except4 cases of foreign body and another
case with intestinal obstruction with LRTI. One mother
had tested positive of the suspected cases of 6
mothers, whose baby underwent surgery. All tested
cases turned negative. Most patients 9 neonates and

15 infants had uneventful recovery and were

discharged, except one neonate with jejunal atresia

which required re-exploration, who succumbed to
sepsis,severe thrombocytopenia and coagulopathy.
Another infant patient required Vp shunt removal for
shunt tract infection andtwo infants developed wound
infection after laparotomy and required prolonged
dressing.

DISCUSSION:

The Coronavirus disease is defined by WHO as an
infectious disease caused by a newly discovered
coronavirus where most people infected experience
mild to moderate symptoms and recover without
requiring special treatment.1,2 The most of the infants
infected usually have mild illness and is more so
common in children(23o/o) with chronic Iung disease,
cardiovascular disease and im mu nosuppression.
WHO's preliminary case definition of coronavirus
diseasein children and adolescents 0 to 1g years of
age with fever > 3 days and two of the following a)
rash or conjunctivitis or muco-cutaneous inflammation

signs, b) hypotension or shock. c) features of
myocardial dysfunction, d) Evidence of coagulopathy.e)

acuteGE. andelevated markers as ESR, C-reactive
protein, orprocalcitonin. Consider also Kawasaki
disease, toxic shock syndrome, or MODS in children
with no other obvious microbial cause of inflammation,

including bacterial sepsis, staphylococcal oi

streptococcal shock syndromes. And evidence of
COVID-19 (RT-PCR, antigen test or serology positive)
or likely contact with patients with COVID-19.2,3

Clinical manifestations of infected neonatesmay be
nonspecific and may present with temperature

instability, gastrointestinal and cardiovascular

dysfunction and or predominant respiratory issu{
Few neonates develop early severe acute respirato(
distress syndrome. All infants with suspected COVID
19 should be isolated and monitored regardless d

whether or not they present with symptoms

Diagnosis of neonatal COVID-19 could be confirmed
if the suspected patients have positive nucleic acid

test for COVID-19 by RT-PCR Test from

the

respiratory tract, stool or blood specimens.a The
mother to infant transmission may occur byintrauterine

vertical transmission, maternal blood and amniotic
fluid contact during delivery and postnatal infection,
rarely during breastfeeding and fromother contacts or
mother by contact after birth. Zeng et al. and Wang el
al. reported two cases of newborn suffered from
SARSCoV-2 infection, both all of them were infected
through family contact transmission.3,4
a
reported study, a neonate born to a mother with
COVID-l9 had elevated antibody lgG & lgl\rl levels and
abnormal cytokine test results 2 hrs after birth. The
elevated lgM antibody level suggests that the neonate
was infected in utero. lgM antibodies are not
transferred to the fetus via the placenta.2 . lgG
antibodies can be transmitted to the fetusthrough the
placenta and appear later than lgM. Therefore, the
elevated IgG level may reflect maternal or infant
infection2 lt appears that most of the neonates are
infected postnatally.s Two individual case reports
suggestive of probable congenitalinfection have been
published by Zamaniyan and colleagues, where the
neonates tested positive by nasopharyngeal swab at
48 hrs and amniotic fluid was also positive for SARSCoV-2 by RT-PCR. Kirtsman and colleagues, reported
a term neonate born to a mother with 1 day of fever
and cough at time of delivery. The placenta of mother
was RT-PCRpositive for SARSCoV-2 on both
parenchymal and chorionic sides. The infant was
tested positive for SARSCoV-2 at birth by
nasopharyngealswab.T Guidelines for the
management includes the following, suspected and
infected babiesrequiring neonatal resuscitation, it is
performed according to the neonatal resuscitation
guidelinesa. Infants with highly suspected or conflrmed
COVID-19 should be referred to the designated &
separate neonatal ward. All medical staff involved
should wear protective equipment. The unit should be
strictly divided into transitional, quarantine, living and
work areaS. lnfants with suspected infection should
be isolated in one room, while confirmed patients

ln
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should be moved into separate rooms. The quarantine
room should havea isolated air cycle system. Due to
the strong infectious nature of COVID-19, negative

surgery, the procedure will be rescheduled with a
minimum interval of 21 days until the procedure; if no
new symptoms develop, repeat testing is not
necessary at that time of rescheduling.l'8

N4onitoring done for vital signs, oxygen saturation,
blood glucose, temperature, fluid balance and intestinal

We need further studies on coronavirus disease with

motility. All the neonates were fed with expressed
mother's breast milk unless kept nil orally due to
The guidelines suggest that pts could be discharged
if following requirements are met:

presentation, progression of disease using specific
tools which conclusively establish or disapprove
vertical and contact transmission of coronavirus
infection and its progression and prognosisin the
newborns and infants.

1) The temperature returned to normal for more than
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Everywhere we have adversities, these are the
guidelines in such cases as follows. lf any parent
refuses the testof themselves or for the baby, we treat
the patient as if they are positive for COVID-19 and
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ABSTRACT:

be saved by
cause of mortarity in sma, chirdren, who can
Foreign body aspiration is one of the common
produces aerosors putting the operating person
emergency bronchoscopy.The procedure of bronchoscopy
coionavirus in these times of coVlD-19 pandemic'
and hearth care workers at increased risk for exposureto
to improve safety during paediatric bronchoscopy'
we need perioperative strategies and guidelines designed
contamination by droplets and generated aerosolas
severalmethods are described with the aim of decreasing
cannot wait for confirmatory tests to rule out coronavirus
bronchoscopy procedure is an emergency and
of
literature and give some guidelines for efficient use
infection.An attempt is made here to review the available
care
bronchoscopyand as wert reduce the risk of health
bronchoscopy to save chird,s rife, reduce negative
workers acquiring corona infection from the patient'
Paediatric Bronchosmpy
KEYWORDS: COVID-1 9, SARS- CoYZ, Coronavirus,
INTRODUGTION:
Many emergency procedures, including bronchoscopy

place the operating surgeon, especially paediatric
surgeons and other health care workers at OR at
highest risk of coronavirus transmission due to close
contact with respiratory droplets and aerosol
generated during the life saving procedure which
cannot be delayed. Here is an attempt with this study
of
is to review the literature and provide an overview

guidelines on when and how to execute these
of COVID-19
[rocedures safely during thesetimes
pandemic.

done.Atotalof 10 patients suspeoted to have aspiration
of foreign body in arrway in:e'rogated for history'
to
examined, investigated an'C f required subjected
bronchoscopy. The prcb em here was' as
bronchoscopy is an emergency procedure in
suspected foreign body aspLration, most pts cannot
wait for investigationt 1e sonfirm covid-19 infection'
as any further delay would result in mortality' The
permitted
children undenruent CBC. chest X- ray, if time
and in chronic cases RT-PCR for COVID-19' CTscan
it was
chest and lastly bronchoscopy ln cases where
proved to have any other cause other than foreign body'

GER related
aspiration pneumonia did not undergo bronchoscopy
and were managedconservativelY

iik"

AIM:
To study the presentation, indications, peri-operative

,r.ous plug, infective pneumonia,

management and possibilities to reduce the risk of

RESULTS:

transmission

Of the total of 164 child admissions between March
25th and 31st July, ten children were suspected to
have foreign bodies,were investigated andS had strong
suspicion of foreign body in airway who were dealt
with bronchoscopy' One patients had cause of mucus
plug for the lung collapse and one had pneumonia
which were managed with conservative treatment' Of

of COVID-19 infection during

bronchoscoPY in children.

METHODS:

A retrospective study of all children of age group 1
month to 18 years of either sex, admitted for
suspected solid foreign body aspiration between
starting of lockdown March 25th through July 3lstwas
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.-::: ,: J^: 3atients were suspected of solid particle
::: -- . : - nd had vegetable and non-vegetable foreign
: : : :s nairway (bronchus) on bronchoscopy'

mucous plug in one. Bronchial bleeding occurred in
one patient, same pt no foreign body was found'(n=1/
8 cases) (12.5%). Bronchoscopy was negative in 1/8
patients (12.5%). RT-PCR was done in 2 patients in
chronic cases which were stable and was negative in
these patients. Comorbiditieswere higher in chronic

Chest auscultation was positive in 87.5% (n = 7i8)'
Chest X-ray showed signs in S7% (n = 718).Chest x
ray revealed obstructive emphysema in 5 pts,
pneurnonia in 3, collapsed lung in 2 cases, CT scan
revealed foreign bodies in 2 patients. ln B children with
bronchoscopies, solid foreign body was found in 7 pts
(87.5%) and the removal was successful in 87 '5%
cases, vegetable in 5 cases and metallic in 2 pts,
mucous plug in one pt. Pneumonia or prolonged
bronchitis was present in 2/8 patients (37.5%) and

cases than in the acute ones and required

a

:-=s:n: ng history was certain in 83% (n = 718)'
S-:ren choking-like symptoms were present in 50%
-=rl,'8)patients, coughing in 8/8 patients (100%)'

intensivecare a prolonged hospitalisation adding to the
costs and morbiditY.

DISGUSSION:
The COVID-19 pandemic caused by the SARS-CoV2 virus, continues to spread widely and create panic
among population and health care workers alike'
lnspite of having less direct mortality compared to
other respiratory viral diseases, this disease is
extremely contagious, has longer incubation periodand
has extensive asymptomatic cases spread across the.
world unabated by race, religion and region'1'2 The

most perplexing is its transmission to healthcare

Fig 1. Photos of foreign body Rt. Bronchus & its
bronchoscoPic retrieval

workers who are caring for patients with COVID-19'1'2
The asymptomatic or mildly symptomatic patients are
thought to be responsible for the extensive spread of
COVID-19, accounting for up to 79% of documented
cases. Transmission of the SARS-CoV-2 virus from
these patients is common because viral shedding
begins before the onset of symptoms. The airway of
infected patients has been shown to have a high viral
[el'
load, especially in the nose, throat and trachea

Paediatric surgeons, otolaryngologists, oromaxil lofacial su rgeons, dentists, ophthal molog ists and

anesthesiologists are among those at highest risk for
infection, given the procedures they perform are on
upper aerodigestive tract.2'3

Fig 2. Photos of foreign body trachea & its bronchoscopic
retrieval.
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Bronchoscopy is one such procedure, where it is said
that the procedure should be done as early as when it
is thought about to be done, making it an emergency
procedure. lndication for bronchoscopy in children is
commonly foreign body aspiration, and should be done
immediately, and gives immediate result of benefit as
well as carries the unseen risk of contracting the
disease by health care workersin these covid times if
negative for foreign body, hence may may lead to rapid
deterioration in a compromised patientwith poor blood
gas levels leading to mortality and risk the health care

workers at same time making it apt for a double edged
sword synonym.3'a

Most guidelines now suggest that bronchoscopy
should be used when extremely needed and is
relatively contraindicated in other cases in these
corona virus-19 times. The indications now redefined
in covid-19 times are, foreign body aspiration, search
for an alternate aetiology of respiratory disease which
would change management. (Especially in
immunocompromised), suspicion of superinfection;
and lobarorentire lung collapse (mucus plug), facilitate
tracheostomy, life-saving or emergent intervention

(significant haemoptysis, severe central airway
obstruction or stenosis)5
Here the procedure of bronchoscopy,which cannot
be denied or deferred, considering the untested every

.pt as coronavirus disease pt, and use protective
measures we can reduce contamination and make
the procedure more efficient and reduce negative
bronchoscopies. However, virtual bronchoscopy, a CT
modality is one sensitive and specific diagnostic tool
for identifying radiolucent vegetable foreign bodies in
the tracheobronchialtree, which can negate the need

of bronchoscopy.

Protective measures against infectious aerosols
include use of respirators, negative pressure rooms,
avoid use of open tube rigid bronchoscopy, jet
ventilation and avoidance of interruption of an
otherwise closed ventilation circuit by repeatedly
removing and reintroducing the bronchoscope are
intended to reduce high-flow and high-shear conditions
which generate aerosol droplets. Other measures
include placing a transparent tent on upper end of pt,
devising a mask on pts mouth and nose which can be
slotted to admit only the bronchoscope), minimizing
cough pharmacologically, and a full use of barrier PPE
(gown, face shield, gloves, shoe covers, cap & eye
protection) for everyone working around the patient.
Ensure oxygen level at safe level (<30%) to prevent
fire and stay of only essential people in the operation
room. Fomite transmission also can be reduced by

using disposable bronchoscopesor

bronchoscopes in known covid-19 patients, sterilizing
surfaces which might have been contaminated by
respiratory secretions or droplets, proper doffing off
of PPE and meticulous hand hygiene.l'5

There is need for further studies with respect to
bronchoscopic procedures in non-corona and
coronavirus patients as there is particular dearth of
information regarding guidelines for peri-operative
management,optimal post-procedure decontamination
procedures and care as these will reduce the risk of
transmission to health care workers, where we do not
want it to become double edged sword and provide a

sense of security amongst everyone working for the
welfare of these sick childrenrisking their lives,which
is of prime importance during these testing times of

covlD-19.
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Rare as Hen's Teeth: Laparoscopic Management
Primary Pelvic Hydatid Cyst

of
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ABSTRACT:
Hydatid disease is a zoonotic parasitic disease most frequently caused by echinococcusgranulosus. Peritoneal
hydatidosis could be either primary or more frequently secondary to hydatid cysts in liver or rarely in spleen.
Primary peritoneal hydatidosis is very rare. We report a case of primary hydatid disease of the intraperitoneal
pelvic space.

KEYWORDS: Hydatid disease, Pericystectomy, Endocystectomy, primary pelvic hydatid cyst.

INTRODUCTION:
Hydatid disease is a zoonotic parasitic disease most

frequently caused by echinococcus granulosus.l
Unusual sites of this disease can frequently cause
diagnostic problems and lead to diagnostic delays and
many potentially serious complications. Peritoneal
hydatidosis could be either primary or more frequently
secondary to hydatid cysts in liver or rarely in spleen.
Primary peritoneal hydatidosis is very rare.2 We report
a case of primary hydatid disease of the intraperitoneal
pelvic space.

Case: A 22 -year-old male patient presented with a
history of abdominal pain since 5 months. On
examination, he was not anemic, pulse 90/minute, and
BP:120170 mmHg. The respiratory and cardiovascular

systems were normal. Abdominal examination
revealed asmooth, firm, mildlytender, non-mobile lump

in suprapubic region reaching approx. 5 cms above
pubic symphysis, lower limit not palpable. On digital
rectal examination, a smooth spherical mass was felt
anteriorly and laterally outside the rectal wall, rectal

mucosa was normal. All routine investigations
including liver function tests were within normal limits.
Serological evaluation for hydatid cyst was carried out
with a positive result. Chest X-ray and X-ray abdomen

was normal without calcification. Ultrasound
examination revealed a cystic mass in the pelvis
suggestive of a hydatid cyst. Liver and spleen were
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normal. Computed tomography scan of the whole
abdomen showed giant cyst of 10 cm x '10 cm with
multiple well-defined cysts in rectovesical pouch.
(Figure 1) The diagnosis of peritoneal hydatid disease
was made.

Diagnostic laparoscopy was performed. The liver,
spleen, mesentery, omentum were found to be normal.
A large tense hydatid cyst was noted in the pelvic cavity,

densely adhered anteriorly to urinary bladder,

pathogenesis of isolated pelvic hydatid cyst. There are
no specific clinical features of primary pelvic hydatid
cyst, often presents as an unusual pelvic mass with
pressure effects on adjacent organs leading to clinical

posteriorly to sigmoid mesocolon, rectum and laterally
to iliac vessels. The surrounding area was packed with
10% povidone iodine solution and cyst was opened
under controlled condition. All daughter cysts and
laminated membrane removed completely. A part of
ectocyst was excised and cavity was laid open and

features like obstructive uropathy, renal failure,
constipation, obstructed labour, menstrual
irregularities, infertility,foot drop.6,7 Surgery is the
optimal treatment of the pelvic hydatid disease.

the part which was densely adherent to vital

of choice. Partialcystectomy or tissue sparing

neighbouring structures could not be removed - partial

procedures are alternative surgical procedures in
cases where the ectocyst is densely adhered to the
surrounding vital structures and its removal can be
more harmful.s

pericystectomy with endocystectomy (Figure2).
Pericystic cavity was washed with 10% povidone
iodine solution and 5/" hypertonic saline was left within
the cavity for 15-20 minutes to have effective scolicidal

effect and then suctioned out. A drain was placed in
pelvis and port sites were closed. Throughout the
procedure precautions were taken to avoid spillage of
cyst fluid and all intense measures were taken by
anaesthetic team to avoid and manage anaphylaxis.
Final diagnosis was confirmed by histopathological
examination. Postoperative period was rrneventful and
patient was started orally on the same day of operation,
ambulated on post-operative day 1. Drain was serous
and minimal throughout the postoperative period and
was removed on 2nd postoperative day. Patient was
discharged on 4th postoperative day. Patient was put
on 6 cycles of albendazoletherapy (400m9 twice daily).
Each cycle of albendazole therapy was of 28days
duration. After each cycle patient was advised a gap
period of 2 weeks, and in that period liver function test
and complete blood counts were assessed and found
to be normal. Patient was symptom free after 6 months
of follow up.

Radicalresectional procedure or en bloc resection that
removes the entire pericyst is the surgical technique

CONCLUSION:

The treatment of choice for pelvic hydatid cyst is
principally a careful surgical excision. Here with
mlnimum invasive technique this case was operated
and results were excellent.
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Telescoping is Not Always Fun: Acute Intestinal Obstruction Secondary
to Tlansverse colo-colonic Intussusception Due to
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ABSTRACT:
ln adults, often the stimulus responsible for intussusception is a gastrointestinal
neoplasm with 56% of colonic

intussuseeptions attributed to malignancy.i Here we present a rare presentation,
a luckyelderly male who
presented with subacute partial intestinal obstruction secondary
to transverse colo-colonic intussusception
due to intraluminal sessile colonic lipoma. (Benign pathology)
KEYWORDS: lntussusception, colonic lipoma, target sign.

INTRODUCTION:
lntussusception is the telescoping or invagination of a

bowel loop (proximal) with its mesenteric fold
(intussusceptum) into the lumen of a contiguous

coloured stools twodays back. patient gives history
of obstipation since one day. On examination patient
was vitally stable. On per abdomen examination a
vague mass was palpable in left hypochondriac and
epigastric region with mild tenderness present. No

portion (distal) of bowel (intussuscipiens) as a result
of peristalsls. lntussusception is a pediatric condition
that rarely presents in adults. Adult intussusception is
rare, representing only 1"/" of all bowel.i and 5% of all
intussusceptions. Symptoms of complete obstruction
occur in fewer lhan 20"/" of patients. lntussusception
can be anterograde or retrograde (rare).Three types
of intussusception which affect the large bowel are:
enterocolic (ileocolic), colocolic, colorectal and
rectorectal conf igu rations.2

examination- boggy rectum was present. A working
diagnosis of intestinal obstruction was made
secondary to? malignant growth. patient was started
on lV fluids and antiemetic (ondasetron). RT & SRC
was inserted.Routine investigations were sent along
with stool routine examination & CEA, which came
out to be in a normal range (1.g4). Other blood
investigations were HB-12.9, platletes-227, TLC-11 .g,

CASE REPORT:

and S. creatinine-1.22, Na-134, K-3.11, Bicarb-23, Cl_

A 60 year old male, a known hypertensive, a bidi
smoker and alcoholic presented to casualty with
complaints of pain in abdomen, reduced appetite and
vomiting. He started developing pain in abdomen 20
days back, insidious in onset, progressive in nature,
crampy, intermittent, associated with gurgling sounds,
which started in periumbilicalregion and increased in

severity since 10 days. patient also complains of
reduced appetite since 15 days and complete loss
since two days. Patient complained of vomiting since
three days, four to five times per day, containing food
particles, non-projectile associated with nausea.
Patient also gives history of passing jelly like red
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visible peristalsis was seen. On digital rectal

87, and ESR-47. Potassium correction was given. CT

scan of Abdomen & pelvis was done(plain and iv
contrast)which demonstrated the characteristic
'IARGET'sign- Telescoping of splenic flexure into the
proximal descending colon resulting in bowel within
bowel appearance with mesenteric fat and vascular
structures that lead towards the involved segment and
dilatation of proximaltransverse and ascending colon,

maximum diameter measures 5.2 cms in the
ascending colon (Figure 1). There is seen a well_
defined intraluminal round fatty density lesion in the
descending colon approximately measuring 3.5 x 2.g
x 3.7 cms with fine internal septae suggestive of lipoma
(Housenfieldunits: -50). There is seen circumferential

-.l

thickening and enhancement of the adjacent bowel
walls with few intramural air pockets. fitlaximum
thickness 9.4 mm. h/lini-laparotomywas done, bowel
was inspected and there were no signs of ischemia.
lntussusception was reduced on table by milking
maneuver as benign etiology was confirmed. There
were no any significant pericolonic lymph nodes. The
lesion (firm to soft in consistency) was found to be in
transverse colon,limited transverse colon segmental
resection and primary anastomosis (two layer) was
done in view of benign pathology followed by warm
saline peritoneal lavage and a single drain was placed

Post-operative course was uneventful. Bowel sounds
were well heard on POD2, patient was ambulated
onPOD3, was started on clear liquids &passed flatus
on POD4. Patient passed stools on pOD6. Drain
contained wash fluid and was removed on pOD8.

Sutures were removed on POD11 and patient was
discharged.

in [Vorrison's pouch. The resected specimen
measuring 5 cm in length, lumen was obliterated by a
brown coloured globular soft tissue mass measuring
4x4x3cm (Figure 2). Cut section of the mass appeared
yellowish lobulated and greasy (Figure 3). fVicroscopic

examination of the specimen showed that the
ascending colon tumor was composed of mature fat
cells, focal ulceration, and necrosis of the overlying
colonic mucosa, consistent with the submucosal
lipoma. Final histopathological report was suggestive
of lipoma and proximal and distal margins of colon
were normal.

Fig 2. lntraluminal lipoma seen popping out on serosal

surface of colon by displacing taenia coli

Fig 3. Lipoma in the Lumen of Transverse colon
-&.

DISCUSSION:
Differentiating between lead point (a well-definable

pathologic abnormality) and non-lead point
intussusception is important in determining the

Fig

'l .

Tplescoping of splenic flexure into the proximal
descending colon

appropriate treatment and has the potentialto reduce
the prevalence of unnecessary surgery.3 ln adults, the
exact mechanism is unknown; however, it is believed
that any lesion in the bowel wall or irritant within its
Iumen that alters normal peristaltic activity is able to
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initiate an invagination. Subsequent peristaltic activity
of the bowel produces an area of constriction above
the stimulus and relaxation below, thus telescoping
the lead point (intussusceptum) through the distal
bowel lumen (intussuscipiens).4

perforation or ischemia). CT is an excellent method
to diagnose giant colonic lipomas. The dense nature
of the intussuscepted mass that is compromised of
oedematous bowel wall and mesentery within the
lumen gives it a characteristic TARGET sign or

intussusception consisting of abdominal pain, a

characteristics of
shapei smooth, sharply demarcated margins with thin
fibrous septa; and homogeneous fatty density with CT
values between -40 and -120 Hounsenfield units.e lf
prominentfibrous septa and nodularity are evident, the

appearanceThe
The classic clinical triad of conventional sausage-shaped (Figurel)
lipoma include a spherical or ovoid
palpable sausage-shaped mass, and heme-positive
stools is rare but was present in this patient.s Lipomas
occur throughout the intestinal tract, from the
hypopharynx to the rectum, with the highest incidence
in the colon, where lipoma is the commonest benign
neoplasm after adenomata.o Colonic lipoma is most
common submucosal tumor in colon. The incidence
of lipomas relative to all polypoid lesions of the large
intestine is reported to range from 0.035"/" lo 4.4h.
Median age of the patients with intussuscepted colonic
lipoma is 48 years with a mean of 50t10.3 years.T
The most common site of colonic lipomas is the
ascending colon (45%), although it may occur in the
sigmoid colon (30.37o), descending colon (15.2%), and
transverse colon (9.1%).
ln general, colonic lipomas are silent. lt/ost of these
tumors are usually detected either by chance during
the investigation of symptoms apparently deriving from
the large bowel (colonoscopy or laparotomy) or are
found in a large-bowel specimen removed for some
other reason. Only 25/"oI patients with colonic lipoma
develop symptoms. Symptomatic colonic lipomas,
although unusual, continue to present difficulties in the
preoperative differential diagnosis between malignant
and benign colonic neoplasm. Malignant colonic
neoplasms and colonic lipomas present in similar age
groups and may have similar symptoms. Size of the
lipoma is a predictor of symptomatology. Lipomas
larger than 4 cm are considered giant and produce
symptoms in 75h of cases.s

Ultrasonography has also been used to evaluate
suspected intussusception. The classic features
include target and doughnut signon transverse view
and the pseudo kidney sign in the longitudinal view.
The major disadvantage is masking by gas filled bowel
loops and operator dependency. The total preoperative
diagnostic accuracy of barium enema is only about
62%. (Contraindicated if there is concern for bowel
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most imperative differential diagnosis

is

a

welldifferentiated liposarcoma, despite a few reports
of gastrointestinal liposarcomas in the literature.The
size of lipoma is an essentialfactor leading to colonic
intussusception. When colonic lipoma is diagnosed 4
cm and more in the greatest diameter, the patient must
be operated before intussusception occurs.

Flexible sigmoidoscopy and colonoscopy are
imporlant in evaluating intussusception presenting with
subacute or chronic large bowel obstruction. lt may
not be advisable to perform endoscopic biopsy or
polypectomy in those individuals with long-term
symptoms because of the high risk of perforation,
which is more likely to happen in the phase of chronic
tissue ischemia and perhaps necrosis because of
vascular compromise in intussusceptionColonoscopy
resection is advised in benign lesion of <2cm size.
Hydrostatic pressure should not be used in adults as
an attempt to reduce due to the risk of underlying
malignancy and risk of perforation.
When in doubt about diagnosis, intraoperative frozen
section can be performed. The danger in reduction of
externally vital bowel with mucosal necrosis is
intraluminal seedling, exposing and handling of a

friable, &oedematous malignant lesion, possible
perforation during manipulation, increased risk of
anastomotic complications in the face of oedematous
and inflamed bowel or venous embolization of
malignant cells has been pointed out. ln most cases

of ileocolic, ileocecocolic, and colocolic
intussusception, a strict adherence to resection without
reduction is advocated owing to the high association
of malignant pathology especially in patients more than
60 years old. Reduction should be avoided unless

h
*
benign etiology is confirmed or in cases of
postoperative or adhesion related intussusception.
Reduction should not be attempted if there are signs
of bowel ischemia or inflammation. the
intussusceptum involves the rectum, preoperative
diagnosls should be sought, especially if an abdominalperineal resection is contemplated.
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Displaced supracondylar Humerus Fracture in a child
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ABSTRACT:

supracondylar fracture of the humerus is the most common fracture
of the elbow in the pediatric population
(60%)' The incidence of vascular injury in children after a
completely displaced supracondylar fracture has
been reported to be around 12h, wilh the brachial artery being most
commonly involved. The clinlcal
examination, neurovascular status at the time of presentation and
strong suspicion are major factors in the
treatment decision making and patient outcome. Early diagnosis
has a crucial role in the management of the
fracture and inclines the morbidity rates. we present a case
of 6 -year-old male child who presented with
displaced supracondylar humerus fracture with brachial artery injury.
KEYWoRDS: Supracondylar humerus fracture, vascular injury, pulseless
hand, brachial.

INTRODUCTION:
Displaced supracondylar fracture of the humerus
(SFH) in children is commonly associated with
vascular insult in the form of absent distal pulses.j
The incidence of vascular injury in such fractures is
around 12/".2 The vascular injury can be in the form
ofthrombosis with intimal tear, brachial artery
entrapment in the fracture site, compression of the

fracture humerus. Colour Doppler report showed no
flow in brachial, ulnar and radial arteries just below
the levelof elbow

artery due to deformity/swelling and partial or complete

transection of the artery. In clinical examination,
emphasis must be given to neurovascular
examination. High index of suspicion should be there
in displaced fractures. Early diagnosis and proper
management of the fracture and arterial injury is
mandatory for the better outcome as well as limb
survival.3

CASE REORT:

A six-year-old, right hand dominant, male child was
referred to the emergency department with history of
fall on outstretched hand. On clinical examination he
had swelling, tenderness and restricted movements
of left elbow. The sensations and active movements
of the wrist and fingers were normal. The left brachial,

ulnar and radial artery were not palpablae. Outside
radiograph showed Gartland type 3 supracondylar
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PRE-OPX-RAY

The patient was shifted to operating room on
emergency basis after necessary blood investigations.

Under general anaesthesia, closed reduction and
percutaneous pinning with Kirshner wires was done.
Despite the reduction the distal pulses were not
palpable. The hand held Doppler showed no pulses
distally. lmmeditely surgical explorationwas done and
brachial artery thrombus was seen. Thrombectomy

was dbne by plastic surgeon following which the distal
pulses returned. The patient was dischared on fifth
day without any complications.

vascular compromise present either with a cold,
pulseless cyanotic limb or with a pink, warm, pulseless

limb. Pediatric supracondylar humerus fractures
should be operatedas emergency. lf the limb still
remains pulseless after the surgical fracture fixation,
vascular exploration, and repair (if needed) should be
done. Postponing the surgical intervention may cause
permanent vascular dysfunction or even limb loss.
Color Doppler ultrasonography for evaluation of arterial
patency and circulation at the fracture site is useful
and saves time. Arteriography in those patients with
debatable vascular injury is indicated in order to localize

the vascular injury.5

CONCLUSION:
POST-OPX-RAY

fracture humerus. Colour Doppler report showed no
flow in brachial, ulnar and radial arteries just below
the levelof elbow.

Supracondylar humerus fractures in children should
be dealt with a high index of suspicion for vascular
injury. The fractures with vascular insult should be

evaluated on emergency basis. Early vascular
exploration is recommended if pulse remains absent
even after the fracture reduction and fixation'
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ABSTRACT:

r
I
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Acute necrotizing otitis media (ANOIV) is a highly virulent middle ear infection that results
in necrosis of the
tympanic cavity. Here a rare case report is presented of a 4 month infant who presented
with bilateralANolv
and right facial nerve palsy which was aggressively managed with debridement and intravenous
antibiotics.
child was followed up for a period of 4 months where both the ears remained disease
free and grade of
In:
facial palsy improved from grade V to grade I along with significant gain in hearing.
ln conclusion ANOM is still
a possibility in the modern era of higher antibiotics and a high index of suspicion is required.
Timely and
aggressive management has to be done in order to prevent the dreaded complications
and sequelae like
facial nerve palsy and hearing loss which are likely to be permanent.
KEYWORDS: Acute nectrotizing otitis, haemolytic streptococcus, immunized.

INTRODUCTION:
Acute necrotizing otitis media (ANOIV) is a highly
virulent middle ear infection that results in necrosis of
the tympanic cavity, lt was far more common in the
pre-antibiotic era than it is today. Classically, ANOTV
occurs in infants and young children who are critically
ill with scarlet fever, measles, pneumonia, or other
systemic disease that suppresses immunologic
defences. The bacterialorigin is nearly always beta_
haemolytic Streptococcus. Here a rare and
challenging case repoft is presentedot a4month infant
who presented with ANOM and right facial nerve palsy
which was aggressively managed with debridement
and intravenous antibiotics.

examination profuse mucopurulent discharge was
present in bilateral external auditory canal. Right facial
nerve lower motor neuron type palsy was seen (House
Brackmann grade V). patient was switched to
intravenous Pl PERAC LLI N-TAZOBACTU M and syrup
prednisone along with adequate eye care for facial
I

palsy. Suction clearance was done and copious
mucopurulent discharge was suctioned out. Tympanic
membrane was not visualized on otoscopy as there
was significant external auditory canal edema. Culture
swab was taken from both the ear canals.

An otherwise asymptomatic, healthy and adequately
immunized 4-month-old male child presented with a
3 days history of high-grade fever, excessive cry with
bilateral excessive brownish ear discharge.

On day 8 otoendoscopic suction clearance was done
due to no improvement in the ear discharge. Culture
swab was suggestive of pseudomonas aeruginosa.
Culture directed antibiotics were started (intravenous
I\4EROPENEIi/). On day 10 otoendoscopy revealed
necrotic tissue in both the external auditory canals and
patient was immediately subjected to microscopic
debridement with removal of slough under general
anesthesia.

The child was started on intravenous AIVIOXICILLINCLAVULUNATE and anti-pyretic. Seventy-two hours
later the patient developed bilateral blood tinged ear
discharge with deviation of angle of mouth to the left
side, drooling of saliva from the right angle of mouth
and inability to close the right eye completely. On

ln the right external auditory canal entire canal wall
skin was sloughed off with underlying bone exposed.
Posterior bony canal wall showed a defect of about
4mm with exposed mastoid antrum and the tympanic
membrane was absent. The middle ear mucosa was
hemorrhagic and edematous.

CASE REPORT:
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ln the left ear the tympanic membrane was intact with

a defect in posterior bony canal wall of about 4mm
leading into mastoid antrum and anterior canal wall
defect with exposed temporomandibular joint capsule

was visualized. Debrided tissue was sent for
histopathology and was reported as necrotic tissue.
The sample was negative for fungal elements.
HRCT temporal bone with 0.625mm cuts was taken
which showed bilateral otomastoiditis with intact
ossicular chain. Right labyrinth showed air fluid level'
Significant erosion of anterior and posterior walls of
external auditory canals on both sides was noted.
However, bilateral fallopian canals were intact. (Fig.1)

On S-week follow-up, the ears were dry with

no

evidence of infection however, facial nerve examination
revealed improvement in facial palsy grade from V to

lll and eye closure with maximum effort was present.
ln both ears satisfactory epithelization was present'

On 6 weeks follow-up right ear healing was
satisfactory. Patient started minimal response to loud
sound. Facial nerve was grade lll. Left external auditory
canal granulations with narrouring was seen' ln view
of canal stenosis, a snugly fitting FR 11 silicon catheter
stenting was done to arrest further external auditory

canal stenosis.

On 8 weeks follow up the right ear shows marked
healing and left external auditory canal stent was in
situ. Child started responding to sound stimulus very
well. The facial palsy improved to Grade ll.
Child is being regularly followed up weekly and there
isn't any disease recurrence or further stenosis of
external auditory canal. Facial palsy grade improved
to grade I and child is responding to sound stimulus
very well. (Figure 2)

Figure 1:A&C Bilateral otomastoditis with intact ossicular
chain and fallopian canal.
B&D Significant anterior and posteriorwalls of the EAC along
with mastoid cortex erosion (white arrow). Right labyrinth
shows air fluid level (black arrow).

Over the next 1 week the general condition of the
patient improved and the ear discharge reduced. At 3
weeks microscopic examination of the ear was done
which revealed minimal necrotic slough and discharge
for which adequate debridement was done. Regular
otoscopic evaluation was done with aural toileting.
On week 4 there was no evidence of discharge and
no necrotic debris. lntravenous antibiotics were
changed to oral CLARITHROMICIN and oral steroids
were discontinued after 2 weeks of usage. Both the
middle ear showed no evidence of disease and patient
was discharged on physiotherapy for facial weakness.
On discharge facial function and hearing was not
improved.

Figure 2: Facial palsy grade comparision on day 5 (grade V)

to 16 weeks after treatment (grade l)

DISCUSSION:
Acute Necrotizing otitis media (ANOt\ll) is an extremely
virulent infection of the middle ear cleft associated with
necrosis and sloughing off of the Qontents of tympanic
cavity. The incidence of this condition has greatly
declined in the present tirne due to adrrent of rnodern
antibiotics. lt is the disease of elcierlv innrnuno
cornpromised patients having diabetes mellitus or
human irnr"nunodeficiency virus.l F{owever, ANe N/ has
also been repcrted in infants and ctrildren who have
rn n'r u nocc rnpro rnised status with ch i id hood nfections
like rneasies, scarlet fever, pneui^rlonia or ott'ler
i

i

systernic !llnesses.2

F-l
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usually follows an episode of necrotizing otitis
externa which progressively erodes the external
auditory canal, tympanic cavity, skull base and
eventually spreads to the cranial nerves and
intracranial cavity.l The most common organism
ANOTVI

documented in literature is beta hemolytic
streptococcus however in our case it was
pseudomonas aeruginosa.3 Similar finding was
documented in a case report by SHEN KH et. al. in
1ggg.2

The treatment is directed towards regular debridement
of external auditory canal and middle ear, use of topical
antibiotic drops, Iong term intravenous antibiotics and

nutritional support to the infant. Surgery is indicated
only in refractory cases where radicaldebridement of
temporal bone is the modality of choice. ln our case
the disease was managed with the above measures
and the need for a surgery was negated.l
The association of facial nerve paralysis in children is
welldocumented with acute otitis media, chronic otitis
media with or without cholesteatoma, Lyme's disease,
herpes zoster oticus and necrotizing otitis media.
Though the chances of improvement of facial nerve
function in children is higher as compared to adults,
the prognosis is always guarded in cases of infectious
etiotogy. The proposed mechanisms of involvement
of facial nerve is by either the effect of cholesteatoma
or diffusion of infection to the dehiscent fallopian canal,
hence making the damage likely to be permanent.
Keeping this pathogenesis in mind the use of systemic
corticosteroids is advocated in order to relieve the
edema within the fallopian canal. ln contrast to Bell's
palsy or traumatic facial nerve palsy where the oral
steroid therapy is initiated within 2 weeks of the onset
of palsy, no such guideline has been mentioned in
cases of infective etiology for facial nerve palsy in
pediatric age group. We have tried a course of oral

dexamethasone

for 14 days with no clinical

improvement in the facial palsy. Similar inference was
made in the studies done by WANG CH, DUVAL [vl,
and SHIH WH in 2009-2010.4-6

not recommended in children due to the risk of
development of sensory neural hearing loss possibly
due to the intricate relationship of the nerve with the
vital structures like the labyrinth. Also, there are not
many robust studies claiming the benefits outweighing
the risks involved with surgery.s
CONCLUSION:
ln the present era of higher antibiotics, ANOTU is still a

possibility even in otherwise healthy paediatric
population with adequate immunization. The diagnosis
is based on history and physicalexamination. Culture
directed antibiotics should be started as soon as
possible. Surgical debridement remains the last resort
to achieve disease clearance. A high index of suspicion
is required and timely and aggressive management

has to be done in order to prevent the dreaded
complications and sequelae like facial nerve palsy and
hearing loss which are likely to be permanent.
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ABSTRACT:
Fluid collections are common findings
of pancreatitis and spread, more often
, along preferential drain age
pathways in the abdomen. ln some
rare cases, fluid collections ma y spread
towards
extra-abdominal s ites
like the mediastinum leadi ng to the
formation of mediastinal collectio ns.
present
We
the
case of a 40 year old
male known case of ch roni c pancreatitis,
complains of pain abdomen and vomiting.
Clinical examination
reveals bradycardia and h ypotens ion.
CT reveals a large pseud ocyst of pancreas
extending
into the thoracic
cavity,; retro cardiac, enough to compress
the LeftAtrium. patient was managed
medically and su rgically.Patient's
heart rate and blood pressu res were
brought to normal and was saved from
a life threateni ng condition.
KEYWOR DS: Chronic pancreatitis, pseudocyst
pan
of
creas, lntrathoracic extension, Cystojejunosto
my.

INTRODUCTION:
Fluid collections and pseudocyst formation
are the
most frequent findings of pancreatitis.
Extra pancreatic
fluid collections are more often detected
in the lesser
sac, in the anterior pararenal space, in
the posterior
pararenal space, in or around
the left lobe of the liver,
and in the spleen. Extra_abdominat extension
is
infrequent and the mediastinum is
a rare site for the
extension of the pancreatic secretion.We
report an
unusual case of chronic pancreatitis
with medlastinal
involvement detected by CT.,,,
CASE REPORT:

A40year old male patient presented to
the OpD with
complain of pain abdomen and vomiting
since 2 days.
Pain was dull none radiating and diffuse.
He had 3_4
episodes of vomiting, non_bilious.There
was no history
of fever, loose stools, bleeding manifestations,cough,
dyspnea, headache. patient is a known
case of chronic
pancreatitis since 2 years. His last
bout of prin
months back, which subsided gradually
on its own
without any medical intervention. patient
is a chronic
alcoholic since 10 years, with last drink
about 6 months

*r, i

back. Clinical exarnination revealed bradycardia,
hypotension, mild abdominal tenderness

in the
umbilical region and a soft palpable
mass
if,"
u.mbilical region. Further investigations"rornO
revealed
chronic calcific pancreatitis anda laige pseudocyst
of
pancreas extending into the Thorax,
retro cardiac in

CT abdomen. A 2D ECHO revealed
bradycardia,

external compression of Left Atrium
, normalLVsystolic

function, and a rim of pericardial effusion.
ln view of
bradycardia and hypotension a pigtail
catheter was
tried but could not be done since the
cyst was
surrounded by major vessels.So an
ultrasound guided
aspiration was done, successfully, which
drained about
400m1 of fluid. The fluid was sent
for biochemical
analysis. ln the next 6 hours patients blood
pressu re
improved and his hearl improved.
Over the next 2 days
patient's vitals were clos ely monitored.
Since the
pseudocyst persisted in the mediastinum,
patient was
taken up for laparotomy and underwent
ROUX-EN_y
Cystojej unostomy under GA. patient
had a smooth
post-operative period. His heart rate
a nd blood
pressure were normal and was
discharged
DISCUSSION:

Thoracic pancreatic

pseudoc ysts and

pancreaticopleural fistulas are rare
complications of
acute and chronic pancreatitis, as well
as trauma
They are triggered by the disr:uption
of the pancreatic
duct, which leads to pancreatic fluid penetrating
through the d iaphragmatic orifices (usually
the aortic
or esophageal hiatus) into the med iastinum.3
There, it
can transform into a pleural fistu la or
a mediastinal
pseudocyst. There have been fewer
than 100 cases
of mediastinal pancreatic cyst expansion
reported in
the literature. While the precise incidence
is unknown,
Lifeline, XXXVlll, 2O2O

the frequency of pancreaticopleuralfistulas in patients
with pancreatitis is estimated tobe 0.4/"to 4.5./"14,51.

Approximately 80% of cases of pancreaticopleural
fistulas are associated with mediastinal pseudocysts.a

The symptoms are often misleading, and typically
result from significant pleural effusions or the
compression of mediastinal structures. Pulmonary
symptoms such as dyspnea, cough, chest pain, or
dysphagia, can be present, as well as life-threatening
complications like hemoptysis, cardiogenic shock, and
acute respiratory failure. Abdominal symptoms such
as pain are rare.s

The diagnosis is typically established by multiple
radiologic tests, including ultrasound, CT, magnetic
resonance cholangiopancreatography (tVRCP),
ERCP, and pleural fluid analysis. The pleural fluid is
typically characterized by a high amylase and albumin
content.The mean amylase level in the pleuralfluid of
patients with pancreaticopleural fistulas may exceed
10,000 IU/L. ERCP and MRCP are helpful in
establishing the fistulous communication between the
pancreatic duct and pleura. ERCP leads to the
diagnosis in 80% of cases, demonstrates the fistulous
tract in 59%, and also allows for pancreatic duct

history of pancreatitis. The timely and accurate
diagnosis is important for this unusual and potentially
life-threatening presentation of
common
complication of pancreatitis. The finding of a thinwalled low-attenuation cystic mass in the posterior or
middle mediastinum in continuity with pancreas and
an elevated amylase level on analysis of the cystic
content are required for definitive diagnosis. With the
limited experience so far transmural drainage using
transesophageal or transgastric approach under
endoscopic ultrasound guidance appears to be a
technically feasible, minimally invasive, and safe
procedure for drainage of such mediastinal pancreatic
pseudocyst. Physicians should be aware of atypical
presentations and treatment options available for such
mediastinal extension of a pseudocyst in a patient with
a history of acute or chronic pancreatitis.

a
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There are many strategies to treat thoracic pancreatic

pseudocysts. These depend on the anatomy,
pseudocyst size, and presence and severity of
symptoms. Conservative therapy with somatostatin
analogs, total parenteral nutrition, and/or bromhexine
hydrochloride can be successful for asymptomatic
patients with small cysts.s Large or symptomatic
pseudocysts require invasive therapies such as
surgery (distal pancreatectomy, pancreatic head
resection, cystojejunostomy, cystogastrostomy, or

Puestow procedure)

or drainage.

Drainage

procedures can be performed percutaneously under
CT or ultrasound guidance; alternatively, they may be
performed endoscopically via the gastrointestinal tract
wall through the transesophaegal, transgastric, or
transpapi lary approach.The advantage of endoscopic
treatment is the lower risk of complications compared
to percutaneous drainage.e', o
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CONCLUSION:

Ir/ediastinal pancreatic pseudocyst should be
suspected in a patient presenting with atypical chest
pain, dyspnea, or dysphagia, in the setting of a clinical
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ABSTRACT
We report a rare case of antro-choanal polyp turned out to be an inverted papilloma.

A middle aged male patient presented with an antro-choanal polyp appearing in the nasopharynx. The CT
scan revealed a left antrochoanal polyp extending till choana. The histology was inver:ted papilloma. The world
literature review revealed only a few cases have been reported. We discuss the clinical picture, as well as the
radiological and histological finding of this rare case. This aim of this article is to draw the attention that the
simple appearance of an antro-choanal polyp can hide a sinister pathology.

KEYWORDS: Antrochoanal polyp, inverted papilloma, sinonasal mass

INTRODUCTION:

Nasal obstruction is one of the main rhinologic
complaints, and rhinosinusalpolyposis is an important
cause. Among inflammatory nasal polyps, rhinosinusal
polyposis is a chronic disease of the nasal mucosa
and paranasal sinuses, with formation of polyps'due
to degeneration of the mucosa.l This disease affects
between 1 and 4o/o of the population and is slightly
more prevalent in men, with an incidence peaking in
the fifth decade of life.2
The clinical presentation is widely variable, and it can
manifest by the appearance of polypoid formations
(usually bilateral), painless, and without bleeding,
leading to partial or total nasal obstruction, rhinorrhea
(usually serious), hyposmia or anosmia, and chronic
rhinosinusitis.l 3 4 Although the diagnosis is clinical,
computed tomography is the best image test used,
showing the extent of disease in paranasal sinuses.s
The inverted papilloma is a benign epithelialtumorwith
hyperplastic epithelium. lnverted papilloma occurs
predominantly in males in the fifth and sixth decades
of life. lt represents 0.51o 4/" of all nasaltumors, with
potential for malignancy ranging from 5 to 13/" and
with frequent recurrence and a variant rate of about
7g0/0.67I

Here is a case report drawing attention to a sinister
pathology of inverted papilloma presenting as a simple
antrochoanal polyp.
CASE REPORT:
A 45-year-old otherwise healthy farmer presented with

bilateral nasal obstruction (left more than right) with
progressive anosmia over a period of 2 years. lt was
associated with left sided headache, facial pain and
hypo nasalvoice. There was no history of epistaxis or
allergic profile. No history suggestive of orbital and
intracranial complications.

Patient underwent a diagnostic nasal endoscopy
revealing a pale, polypoidal mass occupying entire left
nasal cavity with mucopurulent secretions. l\lass was
seen arising from the lateral wall extending posteriorly
and occupying bilateral choanal oDenings. The right
nasal cavity was permal. lFlgure 1
)

Figure 1: Diagnostic nasal endoscopy: right side mass
occupying choana and left side a pale polypoid mass seen
arising from lateralwall occupying whole of nasal cavity.
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Computed Tomography scan of nose and para Nasal
Sinuses revealed a hyperdense homogenous mass
occupying the left nasal cavity and the left maxillary
sinus. The mass was occupying the entire choana.
Left ostio-meatal complex was widened. No obvious
bone erosion or resorption. (Figure 2)

originates from lateral wall of the nasal
cavity and the primary involvement of paranasal
sinuses is very rare (5/"), but they can be affected
secondarily.ll
stoma.e,1o,l1 lt

Although it is benign, it has aggressive growth, high
potential for invasion, great recurrence rate and
malignant potential of 1-13%.G ,4,6,9
Usually inverted papilloma presents as unilateral nasal
blockage in about 98% of the cases, rhinorrhea (11%),

epistaxis (6%), anosmia (4/"), headache and facial
pain. Regarding the extension of the tumor, it usually
resides in nasalcavity in 93% of the inverted papilloma,
but in 7"/" ol the cases, it may extend outside of nasal
cavity. The involvement of nasopharynx has been
noted in 37" and in less than 2% it extends to
pterygopalatine and intracranial fossa.i,2,5
lnverted papilloma is diagnosed by precise history,
meticulous examination and imaging. CT scan, MRI

and histopathological examination confirm the
diagnosis. Certainly, the surgeon must be patient about

the vascular tumors such as angiofibroma or the
masses extending to cranial fossa like meningocele
Figure '1: Diagnostic nasal endoscopy: right side mass

in case of posterior extension of the tumor.s

occupying choana and left side a pale polypoid mass seen
arising from lateralwall occupying whole of nasal cavity.

The differentialdiagnoses of inverted papilloma include

A clinical diagnosis of left antrochoanal polyp was

antrochoanal polyps, nasal cavity squamous polyp,
angiofibroma, meningocele, meningoencephalocele,
fibrous dysplasia, gigantic cells granuloma and other

made and the patient underwent endoscopic sinus
surgery with polypectomy and middle meatal
antrostomy using microdebrider. Biopsy was taken
from multiple sites and was sent for histopathological
examination. (Figure 2)

unlimited growth potential, gold standard treatment for
inverted papilloma isen bloc resection with the lateral

After complete disease clearance it was noticed that
the left middle turbinate and anterior ethmoid air cells
were absent, indicating the bone resorption due to
disease.

nasal wall (medial maxillectomy) via an external
incision.2 lncreasingly advanced endoscopic
techniques have been used to limit the size of
resection, and localizing the site of tumor origin is

Histopathology was reported as tissues lined by
stratified squamous epithelium which is seen
proliferatlng into the deeper stroma, suggestive of
inverted papilloma with no evidence of malignancy.
DISCUSSION:
lnverted papilloma derives its name due to endophilic
growth of superficialepithelium to inside the adjacent
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neoplasia.5,6,8

Due to the high association with malignancy and their

necessary. This is often only possible at the time of
surgery but can be suggested by the presence of focal
hyperostosis. 5Post-operative recurrences usually
occur within two years; though there is a possibility of
17"hto happen six year after excision. Subsequently,
the patients must be followed up for at least six years
post-operatively.a'r o

4.

CONCLUSION:

Due to the difficult differential diagnosis between
rhinosinusal polyposis and inverted papilloma based
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\7hy Only Blame Alcohol in All

Cases of Pancreatitis?
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ABSTRACT:

peptic ulcer disease (pUD) is a break in the inner lining of the stomach, the first part of the small intestine, or
sometimes the lower esophagus.Peptic ulcer disease can involve the stomach or duodenum. Duodenal ulcers
are of two types- Anterior and Posterior. Here we present a patient with pancreatitis secondary to posterior
perforation of peptic ulcer. The association of peptic ulcer and pancreatitis was unsuspected as the symptoms
were localized and clinically suggestive of pancreatitis which was consequent upon posterior penetration of a
peptic ulcer into the pancreas.
KEYWORDS: Alcohol, ulcers, pancreatitis

INTRODUCTION:

Duodenal ulcers are of two types- Anterior and
Posterior. As the dictum goes Anterior ulcers tend to
perforate and the posterior ulcers tend to bleed'1'2
There is a lesser known variety of perforation of
posterior duodenal ulcer into lesser sac which may
present as pancreatitis. Spontaneous non traumatic
posterior perforation of peptic ulcer is rare, and high
morbidity and mortality rates are reported for this
condition in the literature.Posterior perforations tend
to present late due to the insidious onset and

unconventional symptoms.3
CASE REPORT
A 68 year old male, a known hypertensive, alcoholic
presented toopd with complaints of pain abdomen in
epigastrium, reduced appetite and vomiting. Patient
started developing pain 45 days back, insidious in
onset, increased after having food and pain is radiating
to back on left side. Pain is associated with vomiting
containing food particles. Patient also gives history of
passing altered, dark coloured stools. On examination
patient was vitally stable. On per abdomen
examination tenderness in epigastrium is present. No
guarding or rigidity. On digital rectal examination
Black coloured stool staining present. Hence clinically

-
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patient was suspected to have acute Pancreatitis.
Among the Routine investigations only tc-14.1 was
elevated, Lipase -92, Amylase- 106 were slightly
elevated. CECT showed features of moderate
necrotising pancreatitis involving a major part of the
pancreas around its superior marginwith acute
peripancreatic fat necrosis, Localised inflammatory
thickening of the stomach and duodenum. Significant
inflammatory soft tissue, encasing portomesentric
confluence,the arteries from the celiac trunk and
around the diaphragmatic hiatus and moderate
inflammatory changes in deep retroperitoneum and
the dependent aspect of retroperitoneal reflections.
FollowingCA 19-9 was sent and found to be normal.
UGI scopyrevealed large ulcer present over the

duodenal cap. The patient was managed
conservatively and the symptoms subsided.
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DISCUSSION:

Local inflammatory reaction and fibrosis of the
surrounding adherent retroperitonealtissue tend to seal

off these perforations. This explains the rarity of this
entity and the vague complaints that characterize such
perforations when they occur. The lesser sac posterior
to the stomach represents a potential space.4 ln
contrast, the pyloroduodenalchannel usually abuts the
retroperitoneal tissue, and any potential perforation
may be aborted by inflammation and fibrosis of the
su rrou nding adherent tissues.5 Posterior perforations
may be missed because of their rarity and anatomic

location. The most common misdiagnoses,
appendicular diseases, perinephric abscess, and
retrocolic abscess, occur because a posteriorly
perforated ulcer can extravasate and track in the
retroperitoneal space. The resulting inflammatory
collection or abscess can distract the surgeon from
the true perforation site.6lt is therefore important for
the surgeon to be aware that a potential source of any

retroperitoneal collection could be a posteriorly

perforated peptic ulcer. Posterior gastric perforation
have a higher mortality than duodenal perforation. Twr
factors may contribute to this observation.T First, thr
lesser sac is less effective in sealing off and preventin,
the spillage of gastric content into the peritoneal cavit
with consequent generalized peritonitis. Second, mor
extensive surgery (eg. gastrectomy) was frequentl
necessary in patients with posterior gastrtc ulce
perforation. Therefore. in the management of suc

perforations, nonresective options should b
considered when feasible. When a retroperitonei
collection is found, a posteriorly situated perforate
peptic ulcer should be excluded.s'e
CONCLUSION:
A differential diagnosis of posterior sealed off duodeni
perforation should be kept in mind in cases presentin

with vague symptoms to upper abdomen. Possibilil
of atypical presentation of duodenal ulceration wit
perforation into the retroperitoneal space should b
considered.

SH Lifeline, XXXVlll, 202

6.

REFERENCES:

1.

Svanes C, Salvesen H, Stangeland L, Svanes K, Soreide

O. Perforated peptic ulcer over 56 years:time trend in
patients and disease characteristics. Gut 1993;
34:1666-71

2.

1999; 46(28):2379-81

7.

.

Weston-Davies WH, Perkiewicz It/, Szczygiel B.

3.

B.

4.

Chen CH, Huang HS, Yang CC, Yeh YH. The features

48(41):1393-6.

9.

Lee FYJ, Leung KL, Lai BSP, Ng SS[t/, Dexter S, Lau

WY. Predicting mortality and morbidity of patients

Britt LG, Wolf RY. Postbulbar ulcer with retrocecal

operated on for perforated peptic ulcers. Arch Surg 2001

abscess: a case report. Arch Surg'1966; 92:98-100.

5.

Feldman lM. Perforation of peptic ulcer-a roentgenographic consideration of various forms and uncommon

of perforated peptic ulcers in conventional computed
tomog- raphy. Hepatogastroenterology 2001 ;

Hashmonai [t/, Abrahamson J, Erlik D, Schramek A.
Retroperitoneal perforation of duodenal ulcers with
abscess formation: a report of 4 cases and survey of
the literature. Ann Surg 1 97 1 ; 17 3:409-1 4.

.

types of perforation. Radiology 1950; 55:217.

Retroperito- neal extravasation from perforated duodenal

ulcer. Br J Surg19B8; 75:878-9.

Yoshida H, Onda tt/, Tajiri T, Taniai N, l\4atsukura N,
Tokunaga A, et al. A case of abscess caused by a
penetrating duodenal ulcer. Hepatogastroenterology

136:90-4.

tr/istry Blt/, Holloway RF, Caravella PA, Riskin DJ,
Mazuksi JE, Johnson FE. Perforated posterior duodenal

ulcer:case report and literature review. Contemporary
Surg 2001 ; 57(9):453-5.

^6^

KLES
I(ORE HOSPIIAL

MEDICAL RESEARCH CENTRE

&ffi

Senrfce

KLES Dr. Prabhakar Kore Hospital & MRC
Nehru Nagar, Belagavi - 590 010
email : medicaldirector@klehospital.org
website : www.klehospital.org

rbl. 083 I 2551142,
a
a

A^*,.r, H Lifeline, XXXVlll, 202A

;

Eruption of a Volcano- Sle with Acute Pancreatitis
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ABSTRACT
Systemic Lupus Erythematosus (SLE) is a chronic, autoimmune disease withvaried clinical course. In view of
frequent relapses, prolonged therapy and sometimes with partial recovery, there are high chances of noncompliance with patients. Additionally, use ofalternative medicines can be harmful by themselves and can
prone for SLE flare. Hereby wereport a case of young female on SLE therapywho haddiscontinued the therapy
and switched over to alternative medicines. This had stimulated forSLE flare with multi-organ involvement
especially pancreas which is a rarity.
KEYWORDS: Lupus Erythematosus, chronic, autoimmune, inflammatory
INTRODUGTION:
Systemic Lupus Erythematosus (SLE) is a chronic,
autoimmune, inflammatory diseasecharacterized by
the presence of a plethora of auto antibodies, immune

complex formation, and multiple organ system
involvement. Gastrointestinal (Gl) manifestations are
common in SLE patients, butAcute Pancreatitis (Ap)
is rare. lt was reported that 19.2%-50% of SLE
patients presented with gastrointestinal symptoms,
whereas pancreatitis occurred in about 0.Zo/o-8.2o/o
of patients with SLE and the annual incidence was
approximately 0.4-1 .1o/".Taiwanseries reported 40 out
ot 2976 SLE patients (1 .347.;. t'z,s

PATHOGENESIS:
The pathogenic mechanism of SLE-relatedAp is very

complex and multifactorial. Vascular damage
(including vasculitis, intimal thickening, immune
complex deposition, occlusion of vessels due to Anti-

phospholipid antibody [APLA]), auto antibody
production, abnormal cellular immune response,drug
toxicity and infection (CIIIV) may be responsible for
the development of pancreatitis.4

CASE REPORT:

27 yrs.,F, unmarried, previously on treatment for SLE
since 2018- based on Fever, polyarthritis, skinrash,

proximal myopathy, pancytopenia, ANA-2+ nucleolar,
Anti- DsDNA, anti- Histone, Rheumatoid Factor- 1730.
She was on Tab. Hydroxychloroquine 200mg, Tab.
lt/ycophenolate l/ofetil 2000m9 since last 3 months.
with variable doses of prednisolone. She had stopped
the therapy since last 1 month due to unsatisfactory
response and switched to alternative therapy with
topical application.

PRESENT ISSUE:
Patient was well except for mild difficulty in getting up
from squatting posture. Since last l month, she had
noticed that she has difficulty in walking due to Rt.
Leg weakness which had involved other leg also over
1 month requiring support to walk. By next 10 days,
she had difficulty in getting up from bed, turning on
bed, but had no significant weakness of upper limbs.
There was no obvious sensory loss noticedl cranial
nerves/ bowel- bladder involvement. For last 1 week,
she had abdominaldistension, painful (? colicky), not
severe, progressive. She had loose stools- 3-4 times/
day, small volume, not associated with blood, fever,
vomiting, jaundice. Around same time, she had
bilateral leg swelling which had progressed to knee,
dependent, painless, had no skin discoloration. She
had associated breathlessness and tiredness on
walking few steps. She denied orthopnoea/ chest pain/
decrease in urine output.
ESH Lifeline, XXXVlll, 2020

She had residual skin hyperpigmentation of skin [eyebrow, nose, peri-oral, chin] due to prior skin rash. ln
view of persistent hyperpigmentation, she had applied
topical application (alternative medicine) which had
caused further discoloration with new crusted lesions,
causing difficulty to open mouth. Also, there were new
reddish skin lesions, non- palpable, non- itchy, of few
mm-cm in size over face, neck, upper limb, palms
and abdomen.There was no other siqnificant past
history.
Resolving skin lesions on face, with hyperpigmented
lesions seen on chest

On examination,

Crusted lesions on face, associated with erythematous
patches on face, neck

.

Positive findings were alopecia, pallor, bilateral pedal
oedema, upto knee, pitting, tachycardia (P-100/min)
with elevated JVP. Face had welldefined erythematous
crusted plaques over b/l eyebrows, nose, peri-oral,
chin. Remaining part of face, neck, upper limb, palms
showed erythematous petechiae- patches, non-tender
flmage 1 ,2,31. Erythematous plaque with scaling was
seen over abdomen I lmage 4]. Free fluid (fluid thrill)
was detected in distended abdomen without significant
tenderness. Hepatosplenomegaly could not be
palpated due to ascites. ln respiratory exam, there was
decreased air entry in Rt. lnfra-axillary, infra-scapular
areas. Except for tachycardia, there were no other
significant abnormality elicited in cardiac examination.
ln nervous system examination, there was hypertonia
in both legs. Neck flexors, truncal muscles were weak
with no power across hip, knee and had flickering
movements across ankle. There was no significant
tender, swollen joints.

COURSE:

lnvestigations revealed Hb- ggms/ dl, Neutrophilic

Distended abdomen with scaly, erythematous skin lesion
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leukocytosis [TLC-2 1,500, N=89%], thrombocytopenia
[Platelet- 62,000], elevated DsDNA, low C3,C4.Cardiac
work up showed elevated BNP [NT-PRO BNP-24021],
2D-Echo showed Global hypokinesia of LV EF-40%
which were suggestive of myocarditis. With cardiology
consultation, she was treated with diuretics, ACE
inhibitors, Beta-blockers. For abdominal distension,
work up revealed low SAAG ascites, elevated ascitic
lipase [A.Lipase='|348], amylase [A. Lipase=1348]

which correlated with elevated serum pancreatic

enzymes and CT-Abdomen (Acute pancreatitis
with
peri-pancreatic fluid, no gall stones). Also
there was
Neutrophilic leucocytosis in ascitic fluid
[N=4000],
which could be due to inflammatory reaction
secondary
to pancreatic ascites. Other explanation was that it
could be due to bacterial peritonitis secondary
to
infective diarrhoea in presence of ascites. Later
ascitic
fluid c/s was found negative.

For neurological weakness, NCV revealed axonal

mono-neuritis multiplexes in lower limb> upper
limb,
sensory-motor and autonomic. Finally, in view
of SLE

flare with end organ involvement (pancreatitis,

myocarditis, mono-neuritis multiplex) steroid
therapy
was changed from 1mg/kg to pulse steroid
therapy.
She developed pulmonary oedema with possible
pneumonia (lower probability) after 1st
dose of pulse
steroid. With upgraded antibiotic cover and pulmonary
oedema measures she had slighily improved.
lVlG
was started as she required immunosuppression
in
presence of infection (possible pneumonia).
After lVlG
infusion, she developed pre_renal failure
which was
considered due to dehydration secondary
to diuretics
for myocarditis. She was changed to pulse
steroid
therapy as attenders expressed financiar Iimitations.
She developed malignant hypertension with pulmonary
oedema after 3rd dose of pulse steroid which
was
managed with pulmonary oedema measures,
NIV
support. Later, Tab. prednisolone 1glkg was

continued.5

Dermatologist had diagnosed skin rash to
be due to

irritative contact dermatitis secondary to
topical
application of alternative medicines along
with SLE
rash (Acute cutaneous Lupus Erythematosus).
She

had improved with Normalsaline soaking,
Sunscreen
and other topical applications along with

steroids. She

was started on Rituxivas protocol

(lnj.

Cyclophosphamide and Rituximab 500mg).
Finally, patient had improved in terms
of skin, platelets,
pancreatitis, neck muscle and leg power
(2/5)
DISCUSSION:

This case has highlighted the multi_organ,

SLE patients can have subclinical presentations
o
pancreatitis, with elevation of pancreatic
enzymes ir

the absence of clinical symptoms. Anothe

distinguishing feature of lupus pancreatitis is
that i
can present in association with cytopenias.
Anemia
leukopenia, and thrombocytopenia occur in g1"/o,
Sgo/o,,
and 48/" of cases, respectively, while leukocytosis
is
infrequent (15%).9 ln our case, serum neutrophilic
leucocytosis along with ascitic fluid leucocytosis
had
raised the issue of peritonitis. For those
SLE patients

started on steroids following the diagnosis of

pancreatitis, their mortality rate was 20%
compared
to 61"/" among those not prescribed steroids. Lupus
pancreatitis is associated with high mortality
upto 45%
as compared to non-lupus pancreatitis with
increased
overall complications like recurrent pancreatitis
(22%),
respiratory failure (22%), pleural effusion (1g%)
anrd
ascites (19%).

Anti- phospholipid syndrome (ApS) is another
associate of SLE that can also lead to acute

pancreatitis. ln ApS, vascular occlusion
is due to
thromboembolism, whereas in SLE, the primary
abnormality is vasculitis. Glucocorticoids, Azathioprine

although

suspected to cause pancreatitis by
themselves proves to be reduce mortality
by acute
pancreatitis.ln allcases with acute pancreatitis,
other
non- lupus causes like Gall bladder stones,
Alcohol,
Hypertriglyceridemia, hypercatcemia, Drugs,
Infection
(CMV),' congenital anomalies (pancreatic
divisum)
should be ruled out. tn our case, we could not
evaluate
for pancreatic divisum in view of financiar
rimitations.s,lo
CONCLUSION:

life_

threatening involvement of SLE along with
importance
of drug compliance and avoidance of alternative

therapies. Her trigger for flare can be

discontinuation of immunosuppression and
topicr
application on face. SLE flare can be acute
or chronir
single or multiorganinvolvement. Amongst the
mult
system involvement, pancreatitis is rare. Estimate
annual incidence of Lupus pancreatitis is 0.7-1.1"1
Patients are typically female, with active SLE
disease
developing within the first 2 years of disease
onse.
The association between SLE and pancreatitis
wa
first documented in 193g.6,7

dr; i;

SLE is a chronic autoimmune connective tissue

disorder, with aheterogeneous presentation.
Regular
counselling to maintain compliance *itn tn"r"py

u,i
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avoiding non-conventional drugs should be
an
important adjunct to SLE management. ncuie

Pancreatitis in SLE is rare, whereas
presenting
as first manifestation of SLE are very"L.",
few. Other

non_

lupus cause of acute pancreatitis shourd
be rured out.
High index of suspicion, early diagnosis
and prompt

steroid therapyis a must for a better therapeutic
outcome in patients with acute pancreatitis
in SLE.
Close monitoring is required during pulse steroid
therapy for hypertension and its comprications
especially in patients with other major organ

4.

Hahn BH, Tsao Bp. Kelley's Textbook of Rheumatology.
Pa: Saunders Elsevier; philadelphia: 200g.

5

Pathogenesis of systemic lupus erythematosus.
ln:

Firestein GS, Budd RC, Harris ED Jr., et
al., eds.
dtap74.

6.

349:2379-80.

7.

involvement. Before initiation of lvtg, patient
should be
well hydrated especially for patients on diuretics.
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Spleen Preserving Distal Pancreatectomy (SPDP) Following Blunt
Pancreatic Thauma- ARare Case Report
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ABSTRACT
Blunt trauma to pancreas is relatively less common with incidence of less than 2 percent and associated with
high morbidity and mortality. Difficult to detect pancreatic injuries in the earlier days, but now with the advent of
cross sectional imaging especially with the computed tomography scan of abdomen early identification and
treatment is possible causing less complications. There is controversy in the management of blunt pancreatic
injuries, with some suggesting observation and monitoring while others suggesting for immediate exploratory
laparotomy and proceed. Here we present a case of pancreatic laceration for which we performed Spleen
preserving Distal Pancreatectomy[SPDP] by preserving splenic vessels and avoiding splenectomy and its
related problems in postoperative period.

KEYWOHDS: Blunt pancreatic trauma, spleen preserving distal pancreatectomy, pancreatic laceration.

INTRODUCTION:
Pancreas is a retroperitoneal organ situated across
posterior abdominal wall at the level of lumbar L1,L2
spine. Usually blunt pancreatic trauma results from a

substantial force to upper abdomen resulting in
compression of pancreas between abdominal wall and

lumbar vertebra. Most common causes are car
accidents followed by fall from height and sports
injuries [1]. Complications accounts for more than 60%

consisting of traumatic pancreatitis, pseudocyst
formation, gastrointestinal bleeding, splenic vein
thrombosis and rarely injury to pancreatic duct causing
leakage of pancreatic fluid causing peritonitis [2].
Pancreatic trauma patients present usually with
features of acute pancreatitis with clinical trial of upper
abdominal pain, leukocytosis, and elevated serum
amylase level, that may, however, be absent in adults
during the first 24h and even for several days [3].

Pancreatic trauma is classified according to organ
injury scale by American Association for the Surgery
of Trauma (AAST) which includes location of injury
and presence of damage to pancreatic parenchyma
and ductal system [4].

Here we report a case of blunt trauma to abdomen,
his diagnosis, management and clinical course who
presented to our trauma centre.

CASE REPORT:
A 40 yrs male patient presented to our casuality with
history of pain abdomen since 3 days and gives history
of impaction injury between compound wall and auto
rickshaw on241612019. There were no external injuries
and so consulted a local hospitalwhere he got initial
treatment done and an ultrasound of abdomen

showing injury to pancreas and mild free fluid
abdomen and so referred to our centre.

in

On presentation he was vitally stable with GCS 15/15
and pulse rate 82lmin and blood pressure 140/90 mm
of mercury, on abdominal examination tenderness
present over the epigastric and umbilical region with
mild guarding. Other systemic examination was
unremarkable. After initial workup of the patient and
hemodynamic stability a CECT abdomen was done
which revealed a linear non-enhancinghypodense area

traversing full thickness of neck of pancreas
approximately measuring 3.1 X 1.2 cm suggestive of
laceration with involvement of pancreatic duct (AAST
grade lll injury). Other organs were normal and there
was no vascular injury.
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DISCUSSION:

Whether to perform splenectomy along with distal
pancreatectomy in trauma cases remains still
controversial. Spleen preservation during distal
pancreatectomy was described in the 1940s by the
French surgeon ti/allet-Guy [5]. SPDP with
identification and preservation of splenic vessels is
technically more difficult and takes 30 to 45 minutes
longer to complete [6]. Splenic preservation should be

Cect abdomen showing fullthickness laceration of
head of pancreas

done whenever possible to prevent Overwhelming
Post Splenectomy lnfections[OPsI]. Here we
performed SDPD with preservation of splenic vessels
in a 40 yrs patient in an emergency setting due to his
relative hemodynamic stability avoiding splenectomy
complications in his future.

Patient was immediately taken for exploratory
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Management of Coronal Shear Fracture of Capitellum and
Thochlea with Intra-articular Extension- A Case Report

S.V Udapudi, Naveen Biradar, Anmol Mittal, Abinav M.R, B. Vrhasit
Department of Onhopedics, KAHER" J N Medical College, KLES Dr. Prabhakar Kore Hospital & MRC, Belagavi. India

ABSTRACT
Coronal shear fractures of the capitellum with or without the involvement of the trochlea is a rare entity.
Association with lntra-articular involvement of the distal humerus makes the management increasingly complex
owing to the high rate of involvement of stabilizing soft tissues of the elbow joint such as the medial and lateral
collateral ligaments. tt/ultiple studies have been done on the management of such fractures, ranging from
conservative to closed reduction to open reduction, yet disparity exists regarding the preferred modality of
treatment. We report the management of a similar case by open reduction and internal fixation using posterior
approach.
KEYWORDS: Coronal shear fracture, capitellum, trochlea, olecranon, orif.

INTRODUCTION:
Pancreas is a retroperitoneal organ situated across
posterior abdominal wall at the level of lumbar L1,L2
spine. Usually blunt pancreatic trauma results from a

substantial force to upper abdomen resulting

in

compression of pancreas between abdominalwall and
lumbar vertebra. ft4ost common causes are car
accidents followed by fall from height and sports
injuries [1]. Complications accounts for more than 60%

consisting of traumatic pancreatitis, pseudocyst
formation, gastrointestinal bleeding, sptenic vein
thrombosis and rarely injury to pancreatic duct causing

leakage of pancreatic fluid causing peritonitis [2].
Pancreatic trauma patients present usually with
features of acute pancreatitis with clinicaltrial of upper
abdominal pain, leukocytosis, and elevated serum
amylase level, that may, however, be absent in adults
during the first 24h and even for severaldays [3].

Pancreatic trauma is classified according to organ
injury scale by American Association for the Surgery
of Trauma (AAST) which includes location of injury
and presence of damage to pancreatic parenchyma
and ductal system [4].
Figure : Pre-op and Post-op X rays

Lifeline, XXXVIll, 2020

capitellum, trochlea, lateral epicondyle and olecranon
in different combinations) are best treated with open
reduction and internal fixation by the posterior, anterolateralor combined medial and lateralapproach. This
allows anatomical, stable reduction and early range
of motion to optimize elbow function. Transposition of
the ulnar nerve is advisable when opening of the medial

epicondyle is indicated to prevent associated
complications. Distal humerus fractures continue to
be challenging injuries to manage but with improved
fixation techniques and implants, good outcomes are
possible.

Figure : lntra-op photograph showing posterior approach

DISCUSSION:

REFERENCES:

lntra-articular fractures of distal humerus typically
occur in young people as a result of high energy trauma

and are more commonly seen in males. I11The shear
component of the capitellum is secondaryto axialforce
over the radius. t2l lnvolvement of the trochlea is rare
and hence management of such fractures is still a
conundrum. Historically patients did poorly with
surgical management of this injury with compilations
such as elbow stiffness and non-union, but with
improvement in surgical techniques today, majority of
patient's experience only mild to moderate residual
impairment and regain approximalely 75Y" of their
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fixation that allows early range of elbow motion is
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articular fractures, (even those involving the
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Unique Journey of a Patientacute Pancreatitis to Parathyroidectomy
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ABSTRACT
parathyroid adenoma leading to hyperparathyroidism as a cause for acute pancreatitis is relatively uncommon'
hospital with recurrent episodes of pain
Here we report a case of 30 year male patient who presented to our
investigations. He was further evaluated for
abdomen diagnosed with acute pancreatitis on examination and
parathyroid adenoma. successful parathyroidectomy
the etiology of pancreatitis which lead to the diagnosis of
improved the clinical outcome and prevented further episodes of recurrences'
parathyroidectomy'
KEYWORDS: parathyroid adenoma, acute pancreatitis, hyperparathyroidism,

INTRODUCTION:

CASE REPORT:

Acute pancreatitis is a clinical entity presenting with
abdominal pain radiating to back and is usually
associated with raised pancreatic enzyme levels in
blood as a result of pancreatic inflammation and can
cause repeated attacks. The inflammatory mediators
released into the circulation can cause systemic
complications such as hemodynamic instability,
systemic inflammatory response syndrome and multi

A 30 yrs old gentleman presented to our casuality with

organ failure and finally death depending on severity'1
These attacks can recur and finally leads to irreversible

damage of pancreas causing chronic pancreatitis' lt
is essential to establish the etiology of acute
pancreatitis. The two main causes being gallstones
and alcoholabuse. The remaining cases may be due
to rare causes or be idiopathic. Thorough investigation
is needed before labelling it as idiopathic in origin
particularly in young patients. Always we should
remember further management of the underlying

etiology after the acute episode resolves'
Hyperparathyroidism leading to hypercalcemia that
induces acute pancreatitis is estimated to occur at a
prevalence of 1.5 - 7"/".2 Here we present a unique
case of left inferior parathyroid adenoma producing
hypercalcemia that caused acute pancreatitis in a 30
yrs male patieht.

complaints of pain abdomen more in the epigastric
region and multiple episodes of non-bilious vomiting
since one day. The patient had no other symptoms
except vomiting. The patient was afebrile and vitally
stable with pulse rate 1 OZlmin and blood pressure of
130/90 mm hg. On examination of abdomen,
tenderness was present in epigastric and umbilical
regions with no guarding or rigidity. The patient denies
any history of consumption of alcohol or usage of any
drugs. Past history o{ similar complaints in the past 1
month back, conservatively treated in local hospital'

We admitted the patient and on lab reports serum
amylase(225 U/L) and serum lipase(469 U/L) were
found to be elevated. On contrast enhanced CT
abdomen, groove pancreatitis was diagnosed' On
further evaluation of patient, serum calcium(18'6 mg/
dl)was found to be elevated and so vitamin D levels
were sent, which showed deficiency (12.52 ng/ml) and
serum parathormone (PTH)was found to be elevated
(714.4 pg/ml), normal levels being 15 to 65 pg/ml' So
a diagnosis of hyperparathyroidism was made and
ultrasonography of neck was done to look for any
parathyroid lesion. Left inferior parathyroid adenoma
was diagnosed in USG neck'

H Lifeline, XXXVlll, 2020

Endocrinologist opinion has been seeked for the
correction of high calcium. His hypercalcemia was
corrected with 30 mg of cinacalcet and patient was
closely monitored for electrolytes and renal function
tests with good hydration. Patient improved clinically
over next fe,,,i days with COrreCtiOn Of calCiUm tO normal
(9 1 rg
So the diagnosis of left inferior parathyroid

d

ace- : -a :ausing orimary hyperparathyroidism which

cemia has been made. Patient eventually

-::: , :":r

'rom acute pancreatitis and so the decision
: . ^':r'.or parathyroidectomy has been made after
r s:*ss ng with patient and attenders to prevent
'e:-"e^ces in the near future.

:'

Lefr nferior parathyroidectomy was done and the
specimen weighed around 59m sent for histopathology

PHPT is made. Despite its rarity, a cause and effect

relationship is still suggested by the fact that
parathyroidectomy seems to prevent recurrence of
pancreatitis. Nearly 1OO/" improvement in pancreatitis
symptoms after the cure of PHPT has been reported.5

The case we present here is an interesting one
because it demonstrates the unusual systemic effects
of an already rare endocrine disorder. Further more, it
illustrates how pancreatitis can actually predate the

diagnosis of underlying parathyroid adenoma
orcarcinoma. Thus, clinicians must be aware of
primary hyperparathyroidism when encountering nonbiliary, non-alcoholic acute pancreatitis in the context
of hypercalcemia.

CONCLUS!ON:

Significantly, high prevalence of panceatitis was
primary
hyperparathyroidism with approximately 2/o of the

(normal around 30mg). Post operative period was
uneventful and patient was discharged with oral

present amongpatients with

calcium supplementation. The biopsy report came as
water clear cell parathyroid adenoma. There were no
further episodes of pancreatitis and the patient is in
regular follow up in our opd.

patients and presents with high serum calcium levels
during the acute phase of pancreatitis and so this rare
combination awareness increases chances of early

diagnosis and effective management preventing
recurrences by surgical cure of hyperparathyroidism.
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DISCUSSION:

The association between pancreatitis and PHPT is
controversial. The first report of PHPT associated with
pancreatic lithiasis was published in 1 947.3 Bulseveral
studies have suggested a causal association between
pancreatitis andPHPT.4 Some patients suffer trom 2
or more attacks of pancreatitisbefore a diagnosis of

PHPT is made. lt is important to estimate serum
calcium after an episode of unexplained pancreatitis.
This will minimize the delay before the diagnosis of
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ABSTRACT

has become inevitable. Genetic diagnosis in
with the advent of targeted therapies, accurate diagnosis
prognosis' Here
diagnosis, classification, treatment and
haematological malignancy is important for specific
t (8'21)
was concruded for final diagnosis of AML with
presenting a case *r.,.r" conventionar karyotyping
(q22;q22)
marrow' molecular genetics
KEYWORDS : Acute myeloid leukaemia, bone

information of prognosticsignificance'2 Today'

INTRODUCTION:

All the information required for development of

a

cell'
complete adult organism is contained in a single
of
the zygote. This information regulates formation
tissues
cells, its regulation of proliferation, assembly to
of this
and their development to organs' The decoding
as
massive information is a major advancement
genetics and molecular biology'2 The malignant cells
patients with leukaemia, lymphoma' or other

of

haematological neoplasm have acquired

A
chromosomal abnormalities in a clonal fashion'
are
number of specific cytogenetic abnormalities
detectedwhichareassociatedmorphologicallyand
clinically distinct subsets of leukaemia or lymphoma'
This helps to establish correct diagnosis and add

not
geneticists are providing hemato-oncologists with
of
only diagnostic tests but also the key knowledge
cancer genetics which helps the specialist assess
prognosis of their patient, selection of the most
anticancer therapy, and monitoring the

appiopriate
response to treatment.2
CASE:

A 32years young adult male apparently appearing
and
healthy with fever was admitted for bicytopenia
severe thrombocytopenia' No organomegaly'
and
Serological tests for dengue, HlV, HCV' HbsAg
blood
malaria were negative. His routine complete
count is shown in figure 1'

Fig 1 :Complete blood count with histogram
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as compared to otherAtt/Ls.
ln WHO 2008 classification of hematologic neoplasm
AML has been reclassified into 4 types and one of the
types is AML with recurrent cytogenetic abnormalities.

[/olecular understanding of AITIL is rapidly advancing.2
,*.r,r

.t

Fig 2: BITIA arrows labelled
1 are

blasts

as

Fig 3:Trephine biopsy H&E
stain and 2 is hyogranulated

dysmyelosis.

Bone marrow aspiration revealed reduced

erythropoiesis and

megakaryopoiesis.
Dysmyelopoiesis with hypogranulation of myeloid
precursors and abnormal nuclei were noted (Fig 2).
There was increase in blasts-8%. Trephine biopsy
confirmed the above findings (Fig. 3). Hence a
diagnosis of Refractory anaemia with excess of blasts

(N/DS) and differential diagnosis of Chronic
myelomonocytic leukaemia was made. IVorphology
alone was inconclusive and marrow was submitted
for lmmunophenotyping (flowcytometry) and
conventional karyotyping. lmmunophenotyping of
marrow aspirate CD 13,11b, gS, 64,45 are positive
and CD 7,19,14,34,117, HLA DR,3B, 56 are
negative.lvlyeloid blasts were 57" and rest maturing
myeloid precursors.His chromosomal karyotyping
showed 46XY t (15;21) (q22;q22) (B) t46xy (2). There
was low mitotic index and only 10 metaphases were
analysed. There was a reciprocal translocation
between the long arms of one of the chromosomes g
& chromosomes 21 involving the region q22 & q22
respectively found in 80% of cells studied. So a final
diagnosis of Acute myeloid leukaemia with t (8;21) was
made.
DISCUSSION:
The t (8;21) (q22;22) cytogenetic abnormatity in AI\IL
was first described in 1973.1 AtUL-t\I2 t (B;21 ) (q2Z;ZZ)

It4DS is unique due to protean morphologic features

in blood and BM examinations. At times dysplastic
changes in various cell lines are subtle and beyond
the limits of human eyes. Detection of key genetic
changes in such patients may clinch the diagnosis in
time and can assist in selection of treatment as
well.zCytogenetics is the specific investigation in
diagnosis and management.2
Frequently used genetic tests in haemato-oncology

are conventional chromosomal karyotyping,
Fluorescent ln-Situ Hybridization(FISH) and
Polymerase Chain Reaction(PCR).
Genomic wide arrays and gene expression profiling
and next generation sequencing are the newer tests
finding their way in routine diagnosis.2
CONGLUSION:
IMorphology alone of peripheral smear or bone marrow
and or in addition flow cytometry are inconclusive in
diagnosis of haemato-oncology case. lnduction of
genetics in clinical practice may appear intimidating
due to sheer complexities of the techniques involved.2
However, genetics has provided a completely new
perspective with which we approach hematologic
neoplasm today.2At present The Cancer Genome Atlas
is being developed.2 ln the times to come hemato-

oncologists, hematopathologists and medical
geneticists will be an integral part of a team which
can deliver optimal and person alized care to patients
suffering from various hematologic malignancies on
the basis of genetic profile of their lllness.2
REFERENCES:

ied under recurrent cytogenetic 1. Williams Haematology Ernes Beufler, ft/arshallA et al
pg98-113sthEd 1995
abnormalities.ln leukaemias with t (8;21) the
AMLI (RUNXI CBFA2) gene on chromosome 21 is 2. Gaurav Prakash et al Current Role of Genetics in

is

classif

fused with ETO (eighttwo one) gene on chromosome
8.1 It is the most common cytogenetic abnormality
accounting to 15% of adult and paediatric patients. t
(8;21) translocation is associated with FAB Ir/2 and
granulocytic sarcomas.l lt has favourable outcome,
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ABSTRACT:

prevalent in tropics' About 90%
are seen worrd wide and are more
rnfections with Entamoeba Historytica
ranging from
produce a spectrum of clinical syndromes
10%
remaining
and
infections are asymptomatic
most often
intestinar infection by Entamoeba Histolytica
Extra
org",r-r.
other
or
river
of
dysentery to abscess
intestinal pattern of
is seen as second most common extra
preuro
invorvement
purmonary
river.
invorves
hepatic amoebiasis'
a 4g year old male presenting with
infection. we report here in the case of

KEYWoRDS:EntamoebaHistolytica,parasiticdiseases,amoebiasis.
INTRODUCTION:

CASE REPORT

Bangalore
A40 years old previously healthy male from
of high grade fever
cause pr"."nt.d with Chief complaints
frequent
most
third
is
the
Histolytica
Entamoeba
pain in the
with chills of 7 days duration, abdominal
of mortality after malaria and schistosomiasis'
duration and Loose
by this right hypochondrium of 7 days
Developing countries are the most affected
duration' He
siools of 20 to 25 episodes of 3 days
Histolytica
Entamoeba
of
burden
largest
disease. The
and was referred to
Africa' was admitted to a local hospital
America'
South
and
central
in
is
seen
infection
pain abdomen' Patient
our hospital in view of worsening
and lndian sub continent'
13 years back
had history of pulmonary Tuberculosis
parasite
protozoan
tobacco
Entamoeba Histolytica an amoebic
for which he took treatment' He is a known
group' The life
is the most invasive of the Entamoeba
chewer and alcoholic'
cystand
infective
an
includes
cycle of the protozoan
there was bilateral putting
occurs due On physical examination
infection
and
form
trophozoite
an invasive
Abdomen was
food pedal edema and signs of dehydration'
or
water
through
mechanism
oral
to fecoi"n*" with tenderness in right hypochondrium and
contaminatedwithfaeces.Clinicallythedisease
region. Hepatomegaly was seen' On
epigastric
asymptomatic
from
ranges
presentation in Amoebiasis
in the
auscultation breath sounds we're decreased
abscess'
liver
or
colitis
to
colonization
of pleural
right lower limb field along with presence
very
is a
For diagnosis of Amoebiasis, microscopy
rub.
countries'
in
developing
especially
useful method,
are as follows
His laboratory test results at admission
methods
advanced
more
other
wide
world
although
cells/
Hb: 13.5 gm/dl, Hct : 38'5"h,ILC : 22250
are
such as Antigen detection, PCR or serology
:0'9 mg/
mm,Total Bilirubin : 1.9 mg/dl, direct bilirubin
available.
294 lU/L
dl, SGOT 113 U/1, SGPT: 112IJIL'ALP
patient
a
The present clinical report aims to present
effusion
Chest x- ray showed right sided pleural
withAmoebicliverabscessataterritoryCarecentre
CHARITABLE Abdomina|Ultrasonographyrevealedhepatomegaly
iN KLES DR PRABHAKAR KORES
lobe of liver and minimal righ
of medical with abscess in the right
analysis
medical
Retrospective
HOSPITAL.
CT Abdomen showed righ
prepare the case' sided pleural effusion'
records of the patient was done to
pleural effusion'
hepatic abscess and bilateral mild

by
Among parasitic diseases, amoebiasis caused

SH Lifeline, XXXVlll, 202(

residency in or traver to an endemic area associated
with right upper quadrant pain and significant
hepatic
tenderness.
For adequate clinical management it is important
to
rapidly diagnose Amoebic Liver abscess and to

distinguish from other, particularly bacterialcauses
of
Liver abscess. This can be challenging as clinical
and
imaging findings are similarforAmoebic and pyogenic
Liver abscess and necrotic hepatoma. Diagnosis
of

Amoebic Liver abscess is usually based on

Amoebiasis serology even though negative serology
cases have been described. The combination of
serological tests and pCR on a puncture of Liver
abscess offer the best diagnostic approach.

A Provisional diagnosis of Liver abscess was
made.
The differential diagnosis with a bacterial abscess,
tubercular abscess and neoplastic disease were
considered and Usg guided percutaneous
drainage
of the abscess were performed.

Though the treatment options vary from medical
to
open drainage, it is now universally accepted that
aspiration and/or surgicat drainage of ALA together
with
anti-amoebic therapy is effective (10). Our patient
was

managed successfully with anti_amoebic therapy
and
catheter drainage. Though there has been high
mortality in ALA presenting with encephalopathy,
our
patient responded well to the treatment
and was
discharged in good condition.
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aspirated pus showed no pus ceils and no
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Amoebic
Liver abscess develops in less than 1%
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should be suspected in any one with a history
of
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ABSTRACT
presented with
rarerly is caused by a ureteric.valve' A2year old
congenital ureteralobstruction is rare condition, and still
valve was
valve. Excision of the right upper ureteralong with
ureteral
recurrent febrile UTl. lnvestigations revealed rt upper
then appropriate
preoperative
diagnosis of ureteric valve needs high degree of suspicion,
done, followed byanastomosis.
good results'
diagnosis and reconstructive surgery leading to
KEYWORDS : U reteral valve, ureteral obstruction'
other e/o obstruction.'z Classified into cusp-like or annular
valve' A ptof
type,2 Our case had annular-like type lureteral
and/
ureteralvalve can be detected by USG, lVP, renalscan

INTRODUCTION : Congenital ureteralvalves are very
cause to be suspectedin a case of

uncommon

hydroureteronephrosis. Children with this disease are often
as having either PUJO, reflux or primary

or

misdiagnosed
of
megaureter. We report here a case of management
congenital ureteralvalve with the review of the literature'

cells, grew E Coli and serum creatinine

of cases have associated

kidney'
anomalies like ureteric duplication, reflux, horseshoe
renal
or
kidney
ureter, contralateral hypoplastic

ectopic

agenesis.2TheDDincludemegaureter,UVJobstruction'reflux
and ureteric stricture.l Treatment of ureteralvalve depends

history
CASE REPORT: A2year old female presented with
poor
had
child
The
of repeated febrile urinarytract infections'
growth and weighed just 7kgs, had pallor, per abdominal
revealed palpable right kidney' The child had

examination
pus
Hb o{ 9gm%, total counts were raised, urine showed

tMRU. I\Iore than 50%

on its locationand includes pyeloureterostomy' primary
u

reteroureterostomy, u reteric

rei

mplantation in cases ofdistal

valve & even nephrectomy innonfuntioning kidney'2
.

was

normal.Ultrasound revealed right hydronephrosis andnormal
grossly reduced
left kidney. tvlOU was normal. DTPAshowed
function of hydronephrotic right kidney,dilated right upper
normal
ureter with tracer retention, obstructed curve &and
was
and
left kidney.The child was treated with antibiotics

takenforSurgeryunderGAwithasmallrightloinincision
in upper
and a retroperitoneal approach' Ureter was dilated
pelvis
third and abruptly becoming normaldistally' Redundant
and upperthird of ureterwere resected andAnderson-Hynes

like PUJ anastomosis over3 FrDJ stent was done'

Endoscopicincisionhasbeenexplainedl&antenatalablation
reported'2
of ureteric valve by Nd-YAG laser has also been

ln our case, with the help of investigations' ureteral

High
obstruction was detected and treated appropriately.

indexofsuspicionisneededtomakethediagnosisofureteral
valve as a causeof unilateral hydroneureterophrosis'

CONCLUSION: Ureteral valves should be one of the
differentialdiagnosisofureteralobstructioninchildren.With
high degree of suspicion, ureteral valve can be detected
preoperatively and surgery can bewellplanned and performed'
and the reconstruction thus done would cure the disease'

Postoperative period was uneventful and child discharged

REFERENCES:

homeonTthPoD.Thechildisdoingwellinfollowupregular

1.

follow up and is doing well.
DISCUSSION : Congenital ureteralvalves are rare causes
pain' UTI'
of ureteric obstruction and may present withloin

incontinence,hypertensionandhematuria'Firstdescribed
by Wolflerin 1877.1 Criteria for diagnosis 1)Presence of
mucosa with smooth muscle, 2)signs of obstruction 3)no
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of bilateral primitive obstructed megaureters due to
1
ureteric valves presenting with anuria at the age of
month. J Pediatr Surg.2007;42:17

2.

'

Rabinowitz R, Kingston TE, Wesselhoeft C' Caldamone
AA. Ureteric valves in children' Urology 1998;51 :7
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Abstuact:

ltitroilrLctitttt: ;\bnor malities ol great ve ssels ol
<-rf aorta, alc oi: ernbr-rological
interest and have alreadl' bt'trr dr:scribecl in inany text
books of ;initolrv. The enrblyological developinent
arcll is vety con-rplex that finallv results in the
ot
"rortic
form:rtion r-rI three branches: 1.) brachiocephalic trunk
'J) 1c'{i subclavian
2) ieft comuron carotid artcrv ancl
arter-y. 111 the plesent study rtc hatve foutttl ar casc of
abnoiual aortic alrch giving rise to fcur brattches ancl

hcart. cspt:ciailv arrh

also ligarnentrtm arlelio-cum' We also {tuncl t}rree
nlorp L.lsPS oi I ig.r tterr I u rrl J rteri()su m.
r

Durir-rg tire foetal iife, Ducttts arterit:st-ts prr:vicies
cornmunication L'etu'een pultnonalv and svslemic
circulatkxrs. Tl-ris tronna I anaton-rica i strr-lc Ltll e closes
soc,n zrfter blrth anii undet'goes fiblosis rvhich rs
termtd as ilgarnentttm ai:teriosllilt tha.t pelsists up to
Ain.s nntl abit:ctiztcs: T'he clinicians ancl sut:geo;rs
shouldl-it,: a rt arc oI lvidt range of congenital antunalitrs
of great vt-'sst-'ls ol hear:t dr,rring the nranarternt-'rtt of

sricir cases. Therefore the prest:nt studv focuses or]
reporting of such cases to reclut'e the risk of ioirosenit
iryuries.
NlLtteriois nnd Metlrcds: tr'Ye liad sturlied B0
embalmed cadavers for a period 6i .1 1'ears for the
prcsencc of anomalou.s great vessels of heart'
Ilcsz,rlis:1'\e have fe-unel four hearts t'ith auontalotts
greal vessels. One c,f the hearts had abirormal aoriic

irch that hatl given risc to Jour blancircs. li

also

irarl persistexrt ligamerrtum t:rlleriosum. [n t]re otlrer
thrt:e cascs, u,e found onlv persisternt liga*roritum
artelit--su nr.

flou,er Pul-.lication Pvt. l.,ttl,

in

qreat
variations
Cttrri:hrsittrt: Krtolvleclge
vessels of he:irt is irnpcrtar-rt for the practitioners tcr
rcdr-rcc thc disastrous vasculzrl cunplications'
I(e,vll'ords: Great ves:;els; Li gamentum arteriosum;
anorr"rlies.

Introduction
'I'he tleveloprnent oiaortic al'ch is very colllPlex and
firrally results in the forn-ratiorr ot left aortic arclr

lirree branches. They are 1) blachiocephalic
trr.urk 2) ieit common cilrotid artvr)r alld 3) left
subcl;r,ian artery. l-396 of congenital heart diseases

nith

acconnt for. anomalies

of aortic arch When

the

arch crosses the right lllain bronchus, it is called as
right aortic arcrh and fulther descencls to the right
sir"1e

3 r:ronths of post natai Iife.

l{.ed

Ii'\lIER's l'N \'fedical Collcge' Belg;rum'

rsu nra41 0's.rgmail.conr

Iteccivril 23.i}1.2t}20 | Accepted

(O

crf .r\tratorirv,

of ihe spine. 'I'his variation

eloes 11ot cause

oesophageal colnPl'ession. But r'vitl'r tl-re presence
of both Kommerell's cliv'erticulum and liganlentum

arteriosum, oesophagus may get comPressed
resuliirtg in clvsplragia. Patients usually remain
Llsymptomatic til1 later: decaeles of iife as the arter:ics
become tortuotts and aneurvsm.rl.r

A leceirt sturlY

suggests that only 0'36:i' of

patients r.vith r-l,vsphagia had .rbeLrant sllbclavian
irteries.' An aberrilnt right subcltrvian artely is
iountl in 0.5?i, oI population, lvhereas aberrant
left subclavialr artery is found in orrl,v 0.06-0.0196

pc.puiatioir.r The right-sideclaortic arch is a
ralrt congcnitail maiformation occllffing r"luring

of

ernbryologic cleveltrpment. lr'4ajorit-v of these cases
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l)tryirnesli, Shilpa tJlrinr;rlli, l(. l). Virupirxi, et rtl.

ith .rberrant

lef t subclavian ;rrterv (LS.,:r)

A Stuciv

t--l turcrnalit_.s

of Great Vessels rrl Heart

&Iaterials alrd MetJ:rods

vl'hich can cause compression of thortrcic structutcs.
Whiie this aberrallt ves-qel caLrses mostl_v benign

I'hc present sttrr.lylvas conduclerl on 80 cmlrahned
cadar.ers, out of u,hich lg rvelc iemale and (.1 wcre
nrale, for the perior"l ol 3 years frorn 2015 to 20i18
in KAHER's Jar,r,aharlal tViedical College, Belagavi,
Karnataka. z\11 the 80 caclavei:ic hearts n erc
crbserved during the routine clissection irours of

synlptoms, paticnts may first present r.trith rul:turr
oi a thoracir: aneurvstl-I. This thorai.ic atreurvsm is
comrnonlv knolvu as Komnrerell's diver.ticulum.
Kommerell's diverticulum is a clevekrpmeutal
anomaly named rrltcr I)r. KommerelJ r.r,ho r1iagnosecl
it first. it is a renrnant rrf fourth clorsal aortic arch.
'Ilre dir,,erticulum rnay L:e prescnt on b,oth right anil

left aortic arches, from lvhich abetrr;lnt

/

trlBBS students and presencc ofan_v trbnornralities
or congenilal anomaiies ol g,re.rt vessels oi heart
r,r,'ere noticed.

-.uLrclavian

artery arise to the corrtraiaterai sicle.l

l{efound antrnomalcxrs heariintr 60year old male
Etnbrtl

o

logi ca I

asp

cadaver u'ith the ascer.rrling aorta originirting f.rorn
the left ventricle posteri<tr to the commencemcnt of
puhnonary arten (Fig. 1). It Lrar.els crirnially irnd

ects

The various conget'rital anomalies of the aortic arch
is based on the hvpothetical theor:v of ciouble aroltic
arch, rvhich lvas desclibed by Edrvarils et al.: In tl.ris
lwpothelical tl-reory, the ascenelins irttrta rlivides into
Rigirt trnd Left;rortic arches r.r-hich encircletraclrea anrl
esophagus and t]ren trnite to form cle-.cr-'nding aort;:.
A ccxnmon carolicl artery ancl subclavian arterv arise
from each aortic irlch. A ducttrs artcritrslrs coit-iccts
the aorlic arch and pulmonarv artery on each side.
Usually, the rcgression occurs betrv*:en ti-re r.rrigin

tri tlre left and becanre continr:ons r.r,itl-r the arclr
of aorta. The arch pa$ses pcisterior kt the trachea
trnd oesophagus becoming coniinuous lvith ti-re
descending thor.rcic aorta rvhicir r4/.1s olt the right

side oI vertel.rral column. 'i-his anontaly is because

of persistence of right fourth

ar:rtic arch

anci

regrcssion t,f lef i fcrrtrtlr aortic arch.

The right sidei'l aortic arch garre four branches:

ironr riglrt trxvtrrcis the left tlrer. lvere 1) right
sLrbclaviirn arterv 2) right cornmon carr:ti<I artery

of right subciavialr artery ancl c{escendingl ar:rta
in the Right aortic arch (RAA)" Right cluctrrs al-ro

undergoes regressirxt. Thus, the normal aolti.c arclr
is formed. If the reglession occurs bertrveen thr. or-igin
of left subclavian artery (LSCA) ancl tl-rr Cescending
aorta in the k:ft aortic alc[ it then becorncs an llAA

lvith mirror-intaEe branclring. I{ the iuterrtrption

Ieft comrnon carotjcl ;rrk:r_v and 4) aberrarrt left
srrLrclavian .,lrtcrv. Tire aberrrarrt left subclavian
artery rrras arising from a conical dilirttrtion of
the ploximtrl portion of its origin from the aorta.
Tlris conical clil;rt;ltion is called as Kornmerell's

takes place betrveen the lett carotid artery and the
I SCA hr the left aortic arch, it lvill forrr .rn rt.AA lvith

dil,erticuluur lvlrich accounts for:
present

aberrant LSCA.liThere can be a dilateci segtlent at tire
proxi.rnal part c)f the alrerrant LSCr\. It is knorvn as
the diverticulum of Korrmercll. 'fhus clcprculline on
inapprr:priate persistence or"reqressjon of diffel.ent
seglrents, ciifferent types of aor:tic arch anomalies

at'Jrr 11 male caclavers htrd only
persistent liganrentum arteriosum rvith no other:
associahd anolnalies lvhich ircconnts for 3.75,71,

l3)

1.25,16

stuiil.
'f'hree tnorc
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D/ cJ.
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Introduction: Diabetes Mellitus is a group of metabolic disorders characterized by rise in blood glucose
level. The measurement of Glycated Hemoglobin has been widely used to monitor glycemic control in
patients with diabetes mellitus which is also a best marker for monitoring long term complications. As the
prevalence of diabetes is increasing day by day, it is mandatory to give importance for self-management.
Objectives: The objective of the present study was to compare the levels of estimated HbA1c with
calculated HbA1c derived from a simple, cost effective mathematical formula by using fasting plasma
glucose.
Materials and Methods: The present study comprised of 66 fasting whole blood samples. All the samples
were analyzed for Glycated hemoglobin and glucose, using this blood glucose level HbA1c was calculated
by a formula, HbA1c = 2.6+0.03 × Blood glucose (mg/dl). Both estimated and calculated values of HbA1c
were compared by dependent t-test.
Results: It was observed that the mean ± SD levels of Estimated HbA1c and Calculated HbA1c were
7.11±1.89 and 6.60±1.58 respectively. The p value was <0.05.
Conclusion: Therefore the study concluded that, there exists a significant difference between the
levels of estimated HbA1c and calculated HbA1c and thus this mathematical formula cannot be used
interchangeably with estimated HbA1c.

Keywords:
Glycated hemoglobin (HbA1c)
Diabetes mellitus
Fasting plasma glucose
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to N-terminal end of beta chain of hemoglobin by nonenzymatic reactions and forms Schiff base which is unstable
and undergoes Amadori rearrangement to form HbA1c. 3
The measurement of Glycated Hemoglobin has been widely
used to monitor glycemic control in patients with diabetes
mellitus which is also a best marker for monitoring long
term complications as it indicates the mean blood glucose
over the previous 2-3 months. 4

1. Introduction
Diabetes Mellitus is a group of metabolic disorders
characterized by rise in blood glucose level with disturbed
fat, carbohydrate and protein metabolism either because of
impaired synthesis and secretion of insulin (Type 1 DM)
or impaired sensitivity of tissue to insulin action (Type 2
DM). 1 It is a complex and chronic illness associated with a
greater risk of heart diseases, stroke, peripheral neuropathy,
renal diseases and blindness which requires continuous
medical care with multifactorial risk reduction plan apart
from glycemic control. 2
Glycated hemoglobin, also known HbA1c is the form
of hemoglobin where the glucose molecules are attached

Use of HbA1c for the diagnosis of diabetes may identify
additional subjects compared to that of fasting glucose level
and it is also used in making treatment decisions which
has become essential for the assessment of diabetes care. 5
Increased levels of HbA1c are seen in patients with poorly
controlled diabetes than in healthy people and it is also
associated with cardiovascular diseases, nephropathy and
retinopathy in diabetes mellitus. 6
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E-mail address: vanishreejabannavar@gmail.com (V. S. Bubanale).
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As the prevalence of diabetes is increasing day by
day, it is mandatory to measure the Glycated hemoglobin
frequently which is a marker of long term glycemic control
and give importance for self-management. There are several
improved techniques available to measure the HbA1c but
lack of common calibration regarding some methods and
the variability of instrumentation ends up in false results.
However, the High Performance Liquid Chromatography
(HPLC) is the most reliable methodology but its cost is high
and it is not obtainable in all the laboratories. 7
Identification of a tool such as mathematical model or
formula can provide a key for regular and frequent checking
of HbA1c with proper accuracy, on the similar line many
studies have predicted the HbA1c values by using simple
mathematical formula or model.
The objective of the present study was to compare the
levels of estimated HbA1c with calculated HbA1c derived
from a simple, cost effective mathematical formula by using
fasting plasma glucose.

Glucose of all the samples was done by using ERBA chem
7 semi automated analyzer.
The data obtained was analyzed statistically by computing descriptive statistics, the mean, standard deviation,
paired t value and p value were calculated.
3. Results
The mean and standard deviation of calculated HbA1c were
found to be lower than that of estimated HbA1c. The paired
t value is 3.816 and p value is <0.05, therefore there is
a significant difference between the levels of estimated
HbA1c and calculated HbA1c.

2. Materials and Methods
This study comprised of 66 fasting whole blood samples
which were obtained from the Dr. Prabhakar Kore Hospital,
Belagavi, Karnataka, India. 3ml of fasting blood was
collected in an EDTA tube and Glycated Hemoglobin was
measured by ION Exchange Resin method.

2.1. Methodology
A hemolysed preparation of the whole blood is mixed
continuously for five minutes with a weak binding cation
– exchange resin. After the mixing period a filter is used
to separate the supernatant containing the glycohemoglobin
from the resin.

Fig. 2: Comparison of Estimated HbA1c and calculated
HbA1cscores

It was observed that the mean ± SD levels of
Estimated HbA1c and Calculated HbA1c were 7.11±1.89
and 6.60±1.58 respectively. These values were compared
by t-test where paired t value was found to be 3.81 and the
p value was <0.05. Thus, there is a significant difference
between estimated HbA1c and calculated HbA1c (Table 1
and Figure 2).
4. Discussion

Fig. 1:

The glycohemoglobin percent is determined by measuring the absorbence at 415nm of glycohemoglobin
fraction and total hemoglobin fraction.The ratio of the two
absorbences gives the percentage Glycohemoglobin.
The remaining sample was centrifuged at 3500 RPM
for 10 min to get Clear plasma which was used for the
measurement of Glucose by GOD-POD method. Using this
blood glucose levels HbA1c was calculated by formula, 8
HbA1c = 2.6+0.03 × Blood glucose (mg/dl)
Both the levels of estimated and calculated HbA1c were
compared. The measurement of Glycated haemoglobin and

In the present study, the mean levels of calculated
and estimated HbA1c seemed to be similar, but they
were actually significantly different (p<0.005). Hence,
we observed a significant difference between levels of
calculated HbA1c with that of estimated HbA1c.
Our study is in accordance with the study conducted
by Bhavana Nayal et al. which showed that HbA1c values
calculated on the basis of current blood glucose and past
HbA1c levels are not actually identical to the HbA1c values
present in erythrocytes and therefore this formula can be
used in well controlled diabetes patients only and it is not
a replacement for estimated HbA1c. 7
Another study was conducted by Wilhelm Temsch et al.
to calculate HbA1c values based on self-measured blood
glucose and past HbA1c levels using a truncated Fourier
series which suggested that, predicated HbA1c values are
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Table 1: Comparison ofEstimated HbA1c and calculated HbA1c by dependent t test
Variables
Estimated HbA1c
Calculated HbA1c

Mean
7.11
6.60

Std.Dv.
1.89
1.58

Mean Diff.

SD Diff.

Paired t

p -value

0.51

1.09

3.8163

0.0003*

*p<0.05

no exception to the estimated HbA1c and the formula used
is liable to create wrong impression and therefore can be
used especially in well controlled diabetes patients. 8
Our study is in contrast with the study done by Dayanand
C.D et al. to compare the levels of HbA1c determined by the
HPLC method with HbA1c derived from simple calculation
using a mathematical model which conformed that, the
HbA1c values derived and predicated by formulae were
in accordance with measured values by HPLC-BIORAD
method and hence a comparative relation exists between
measured and calculated with IFCC values of HbA1c in
control and type 2 diabetic group. 9
Another study was conducted by Manjunath Goud B.K
et al. to find the relation of calculated HbA1c with fasting
plasma glucose and duration of diabetes. According to
this study, there is a positive correlation of glucose with
calculated HbA1c (r=0.999), suggesting that the formula is
applicable and can be used to make regular checkups of
HbA1c in diabetic patients with less cost. 10
5. Conclusion
The study concludes that:
1. The HbA1c levels calculated from the plasma glucose
are not exactly identical with the levels of estimated
HbA1c; there exists a significant difference between
the levels of estimated HbA1c and calculated HbA1c.
2. Therefore, this mathematical formula cannot be used
interchangeably with estimated HbA1c.
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sLlbseqlrently complirnenting its lranaselrent 11l.'l'he
catastrophic poterrtial of trisrnanagctl Lisfianc injlrries rnakes

it iniperativc to diagnose therl and trcat thert'r early.
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rlellnitive tool fbr the tnatragcnrctrt ol'stLch iniurics in tcrms ol'
patient-related outcolxe lneasnres (PRON{), r'adiological
r)utcollc, soft tissuc healing arrtl titnc tal<cn lirr tlrc trnion.
N'Iethod and patients
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wircs \\,cre rcnrovctl irticr lrcAn pcriorl o1'6'1.9 days
(r-angc 56 to 84 da1's) during lbllor.r,-LIp on an outpalrcnt basis.
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ABSTRACT
Background: The importance of epidemiological monitoring of yeasts involved in pathogenic
processes is unquestionable due to the increase in trend of infections caused by various species
of Candida over the last decade; so are the changes observed in species causing Candidiasis
and empirical antifungal treatment. Aims and Objective: To speciate the clinically isolated
Candida species by phenotypic methods and to estimate the antifungal susceptibility of the
isolated species against fluconazole, ketoconazole, voriconazole, itraconazole by disc diffusion
method. Materials and Methods: A cross-sectional study conducted in 2018 in the Department
of Microbiology, J. N. Medical College, KAHER, Belagavi Karnataka. Ethical Clarence was
obtained from institutional ethical committee J.N. Medical College. Results: Out of 59 Candida
isolates, Candida tropicalis was the predominant species 41(69.49%), followed by Candida
glabrata 5 (8.47%), Candida parapsilosis and Candida lusitaniae 4 (6.78%) respectively, Candida
guilliermondii and Candida kefyr 2 (3.39%) respectively and the least one was Candida krusei 1
(1.69%). Voriconazole showed the highest level of sensitivity whereas Itraconazole has shown
the least sensitivity pattern by disk diffusion method. Out of 59 Candida species, 52 (88.13%)
were sensitive to Voriconazole, 44 (74.57%) were sensitive to Fluconazole, 40 (67.79%) were
sensitive to Ketoconazole and the least sensitivity was shown by Itraconazole 30 (50.84%).
Candida krusei and Candida guilliermondii showed 100% sensitive to Fluconazole, Voriconazole,
Ketoconazole and Itraconazole respectively. Conclusion: Non-albicans Candida species are
being common isolates from cases of candidiasis. Candida tropicalis is the predominant isolate,
followed by Candida glabrata, Candida lusitaniae, Candida parapsilosis, Candida guilliermondii,
Candida kefyr and Candida krusei. Most of the isolates were sensitive to Voriconazole.
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INTRODUCTION
Importance of an epidemiological monitoring of yeasts
involved in pathogenic processes is unquestionable due to
the increase in trend of infections caused by various species
of Candida over the last decade; so are the changes observed
in species causing Candidiasis and empirical antifungal
treatment.1 There is a rise in non-albicans Candida species being
more prevalent with varied antifungal susceptibility. There is
need for continous surveillance of prevailing species and to

know their antifungal susceptibility so as to aid in treatment
of affected patients2. The present study is taken to know the
prevalent species isolated from various clinical specimens
and their antifungal susceptibility testing by disc diffusion
technique aginst various antifungal agents such as fluconazole,
ketoconazole, voriconazole and itraconazole.C. albicans
is the common and major pathogen considered to cause
Candidiasis among Candida species, more frequently the
immunocompromised individuals are affected suffering
from HIV, using ling-term immunosuppressive therapy in
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cancer and organ transplant patients, Azole resistance were
seen more commonly in non-albicans Candida than the Candida
albicans, therefore, antifungal susceptibility testing will help to
choose the empirical antifungal treatment and to identify to
species level; it will also help the epidemiology of Candida
species particularly the source and mode of transmission so
that we can prevent and control the transmission and resistant
pathogens.2-5 Over the past 2-3 decades increasing numbers
of incidence due to non-albicans Candida species is significant
although considered as normal flora of human beings at the
different sites such as skin, female genital tract, gastrointestinal
tract, respiratory tract etc. Due to variety of predisposing
factor it alters the host immune status of the individuals which
leads to invasive Candidiasis. Virulence factors of Candida
species plays as essential role to facilitate the pathogenesis of
Candidiasis such as; Adhesion: that interact with the surface
of endothelial and epithelial cells. Enzymes: Phospholipase,
Esterase, Proteases, Lipase plays an important role to initiate
the infection. Toxins: These are like endotoxin in bacteria
which induce the anaphylactic shock, Virulent to the patients
such as-glycoproteins. Phenotyping Switching: In which
the organisms has the ability to grow in various morphological
features such as unicellular budding (blastospore) to filaments
pseudo hyphae and sometimes true hyphae which helps the
organisms to survive in the host at different conditions or
temperature to facilitate the pathogenicity.6-9

MATERIALS AND METHODS
A cross sectional study was conducted at the Department of
Microbiology, Jawaharlal Nehru Medical College, Belagavi. In
the year 2018 from January 2018 to December 2018, isolates
were collected from clinical samples by Universal sampling
procedurewhere all theIsolates from patients withInvasive
Candidiasis, Suspected cases of Candidiasis were included.
Once the isolates of Gram positive yeasts were identified in
the sample, the smears of the samples were reviewed by the
investigator. The sputum samples were graded by Bartlett’s
scale. If the sample was graded between‘1’ to ‘2’ the samples
were included in the study. The patient’s clinical diagnosis
was also considered before including the isolate10. The
vaginal samples’ smear was graded as per Nugent’s criteria.
Score of 7-10 was taken as diagnostic of Bacterial Vaginosis
Candida spp. Thus isolated was regarded as co-infector.11
Germ tube test is done for presumptive identification of
Candida species which differentiate between Candida albicans
(positive) from non-albicans Candida species (negative) based
on the production of tube like filaments at the point of
origin, are not constructed in case of Candida albicans
whereas constriction is seen in non-albicans Candida.12 Rapid
method for cultivation and identification of Candida species.
Distinguished between divers Candida species based on
morphological features.8,13,14 Antifungal susceptibility testing
Asian Journal of Medical Sciences | Jul-Aug 2020 | Vol 11 | Issue 4

plays an essential role to establish an appropriate antifungal
drug to treat specific fungal infection. This was done for all
the 59 isolated Candida species, antifungal disc were used
from Hi-Media (India), which were commercially prepared.
Antifungal susceptibility testing was performed as per CLSI
for antifungal (formerly NCCLS) M44-A2 guideline which
recommends Muller Hinton Agar, 2% Glucose with 5µg/ml
Methylene blue. After 48 hours of incubation the zone of
inhibition around the disc is measured.3,15,16

RESULTS
In Graph 1, among 59 Candida isolates Candida tropicalis
was the predominant species 41(69.49%), followed
by Candida glabrata 5 (8.47%), Candida parapsilosis
and Candida lusitaniae 4 (6.78%) respectively, Candida
guilliermondii and Candida kefyr 2 (3.39%) respectively
and the least one C. krusei 1 (1.69%).
In Table 1, our study out of 59 clinical samples sputum
was 28.81% followed by vaginal swab 27.11% and the least
collected samples cervical swab, Broncho-alveolar lavage
and stool were 3.38% followed by Sub hepatic fluid, oral
tissue and skin scrapping were 1.69%.
In Tables 2 and 3, our study Voriconazole showed the
highest level of sensitivity whereas Itraconazole had shown
the least sensitivity pattern by disk diffusion method.
Among all the isolated 59 Candida species, 52 (88.13%)
were sensitive to Voriconazole, 44 (74.57%) were sensitive
to Fluconazole, 40 (67.79%) were sensitive to Ketoconazole
and the least sensitivity was shown by Itraconazole
30 (50.84%). Among 41 (69.49%) isolates of Candida
tropicalis 37 (90.24%) were sensitive to Voriconazole, 31
(75.61%) were sensitive to Fluconazole, 28 (68.29%) were
sensitive to Ketoconazole and 22 (53.22 %) were sensitive
to Itraconazole. Candida krusei and Candida guilliermondii

Graph 1: Distribution of isolates in percentage
31
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showed 100% sensitive to Fluconazole, Voriconazole,
Ketoconazole and Itraconazole respectively.

to our study.21Various study in the past has shown the
increasing numbers of non-albicans Candida species were

Figure1 and 2 Antifungal Susceptibility testing.

DISCUSSION
A total of 59 isolates were processed from the samples
received in the Department of Microbiology of Jawaharlal
Nehru Medical College, KAHER University, Belagavi.
Among isolates Candida tropicalis was found to be the most
predominant species whereas Candida krusei is the least to
be isolated. In our study Candida tropicalis being the most
predominant species 41(69.49%). Similar studies done
by Bhawana et al,3 Singh R et al17 have reported Candida
tropicalis, ranging between 26-59%, being the major
isolate.3,14,17
A study carried out by Khadka. S et al 18 2014-15 Nepal has
found that Candida tropicalis is the major isolate among nonalbicans Candida followed by Candida glabrata which is similar

Figure 1: Sensitive to Fluconazole, Voriconazole, Ketoconazole,
Resistant to Itraconazole

Table 1: Distribution of collected numbers of
samples among the clinical specimens
S.no.

Clinical specimens

1
2
3
4
5
6
7
8
9
10
11
12
Total

Sputum
Vaginal swab
Urine
Wound swab
Long line tip
Cervical swab
Broncho-alveolar lavage
Stool
Sub hepatic fluid
Oral tissue
Skin scrapping
Nail clipping
12

Numbers

Percentage (%)

17
16
9
4
3
2
2
2
1
1
1
1
59

28.81
27.11
15.25
6.67
5.08
3.38
3.38
3.38
1.69
1.69
1.69
1.69
100%

Figure 2: Susceptible to Fluconazole, Voriconazole, Ketoconazole,
Itraconazole

Table 2: Antifungal susceptibility pattern of all the isolated Candida species
Species of candida
C. tropicalis
(n=41)
C. glabrata
(n=5)
C. parapsilosis
(n=4)
C. lusitaniae
(n=4)
C. guilliermondii
(n=2)
C. kefyr
(n=2)
C. krusei
(n=1)
TOTAL
PRECENTAGE
32

Fluconazole
S

Voriconazole
S

Ketoconazole
S

Itraconazole
S

31
75.61%
3
60%
4
100%
2
50%
2
100%
1
50%
1
100%
44
74.57%

37
90.24%
3
60%
4
100%
3
75%
2
100%
2
100%
1
100%
52
88.13%

28
68.29%
2
40%
3
75%
3
75%
2
100%
1
50%
1
100%
40
67.79%

22
53.66%
1
20%
2
50%
2
50%
2
100%
0
0.00%
1
100%
30
50.84%
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Table 3: Interpretation of zone size as per CLSI
guideline16
Antifungal
agents

Concentration Zone diameter
Quality
inmm
control limits

SR

C. parapsilosis
ATCC22019
25µg
1 µg
15µg
10 µg

Fluconazole
Voriconazole
Ketoconazole
Itraconazole

≥19 ≤14
≥17 ≤13
≥28 ≤20
≥23 ≤13

22 - 33
28 - 37
20 - 26
26 - 35

S- Sensitive R- Resistant

isolated which is comparable to our study, moreover these
findings suggest that the non-albicans Candida species taking
over Candida albicans day by day as an important pathogens
since past 2-3 decades.Non albicans Candida has got direct
impact on choosing the empirical antifungal treatment.18
Other non-albicans Candida isolated in our study were,
Candida glabrata, Candida lusitaniae, Candida parapsilosis,
Candida guilliermondii, Candida kefyr, Candida krusei. It is
proved in many studies that distribution of Candida species
follows geographic distribution. Thus our study adds-up
to the observation of, Candida tropicalis, being prevalent in
causing Candidiasis, in Eastern Asia.
In our study, isolates showed highest sensitivity to
Voriconazole whereas were least sensitive to Itraconazole
by disk diffusion method. Of all the isolated Candida species,
sensitivity for Voriconazole was 88.13% (52) followed by
Fluconazole 44(74.57%), ketoconazole 40(67.79%) and
the least sensitivity was against Itraconazole 30(50.84%).
Candida guilliermondii and Candida krusei, both being single
isolates were sensitive to all the tested antifungals.
In a study done by Jangla et al19 Candida tropicalis and
Candida parapsilosis were 100% sensitive to Fluconazole
and Voriconazole. Sebastian. A et al 20 have shown 62.2%,
58.8%, 47% sensitivity against Fluconazole, Itraconazole,
Ketoconazole respectively which is nearly similar to that
our study which shows 74.57% to fluconazole, 67.79%
to Ketoconazole, 50.84% to itraconazole respectively.19,20
Our study showed Voriconazole is an effective drug
52(88.13%) where as 100% sensitive to Voriconazole
was found in a similar study done by Deepthi.T et al,21
60% by Dharwad. S et al, 22 83% by Shafi FT et al23
respectively.21-23 Though Voriconazole is found to be
effective in the study, the observation has to be practiced
with a guard. The results need to be validated by another
study where in clinical correlation would be appropriate.
In our study Candida glabrata had shown the highest level
of resistant against Itraconazole followed by Ketoconazole
whereas Candida tropicalis had shown the highest level of
Asian Journal of Medical Sciences | Jul-Aug 2020 | Vol 11 | Issue 4

resistant to Itraconazole among all the tested antifungal
agents. Candida kefyr showed 100% resistant to Itraconazole.
In our study, among various clinical specimens increasing
numbers of Candida isolates were isolated from sputum
samples followed by vaginal swabs and urine samples whereas
the least were isolated from sub hepatic fluid, oral tissue
respectively.Several studies in the past indicates the increasing
growing rates of non-albicans Candida over Candida albicans is
an essential clue to proper monitoring in the distribution of
antifungal agents for the pathogenic Candida species.24 Candida
was isolated from a neonatal case repeatedly twice. The baby
had diarrhoea and was on broad spectrum antibiotics thus the
isolate was included in the study. The isolate was C. tropicalis.
Candida is known to cause antibiotic induced diarrhea.25

CONCLUSION
Candida non-albicans species are being common isolates from
cases of Candidiasis. Candida tropicalis is the predominant
isolate, followed by Candida glabrata, Candida lusitaniae,
Candida parapsilosis, Candida guilliermondii, Candida kefyr
and Candida krusei. Most of the isolates were sensitive to
Voricanazole and resistant to Itraconazole. Resistance was
most commonly seen in Candida glabrata, Candida kefyr had
shown 100% resistant against Itraconazole. Thus the study
emphasizes the need for speciation of Candida isolates and
recommends antifungal susceptibility for all the clinical
isolates. To identify various isolates of Candida to their
species level along antifungal sensitivity pattern is clinically
significant for the appropriate choice of antifungal therapy.
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stract
oduction: Medical laboratories provide information and services
bute to the effective healthcare delivery of the system' Laboratory results permit physicians and different healthcare professionals
to make acceptable evidence-based diagnostic or therapeutic decisions
for their patients.
Methods: The Clinical Laboratory Standard Institute (CLSI) Guideline
was used to determine the efficiency of ARK Diagnosis FALCON
mini basecl on its Precision and Linearity. Glucose and Urea were
analyzed, precision was done using three levels of pooled SeIa twenty
sample of each level and for linearity testing done by preparing five

different dilutions. The performance of the ARK Diagnosis FALCON
mini is compared with manufacture'S claim. The lesults were presented
o/o) and
as mean, standard deviation, coefficient of variation (CV
corelation coefficient (r) by using SPSS.
Results: For Precision, Calculated CV% of all three levels was within
the manufacturer's CY% The linearity results were also within
the allowable range. The performance comparison revealed that the
value and observed value are comparable, with Correlation
coefficients (r) >0.9978 for glucose and urea. Precision and linearity
both are within the allowable criteria.
Conclusion: The cross-sectional sturdy conducted to see whether the
newly installed arralyzet meets the perfbrmance criteria. Our results
demonstrate that intraassay precision and linearity of the ARI( analyzer
meets the requirement of laboratory as per the CLSI guidelines. This
gives a green signal for installation of the instn-rment. Maintaining the
quality thereafter is another challenge and an ongoing process it should
be maintained by internal and external quality control protocol.
Keywords: validation study, Precision, Linearity, Glucose, IJrea,
CLSI, CY%.
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INTRODUCTION

edical laboratories provide information
and seryices that contribute to the cffective healthcare delivery of tlie system. Laboratoty result enables physicians and
other healthcare professionals to make appropriate
eviclence-based diagnostic or therapeutic decisions
cxpect
1br tlreir paticnts (l). Llealth care providers
results that are accntate, obtair-red in an etfective
an
manner, within a suitable titrre fiame and at
be a
acceptable cost. Diagnostic validation may
includformal clen-rand of accreditation standards,
ing iSO 17025 ancl ISO 15189, those tcsts/mcthods
ani instruments shoul<l be validated betbre diagnostic use to confirm reliable results for patients'
clinicians or referring laboratories and their quality
(2)'
shoulcl be maintained throughout its use
The installation of new instruments and methodologies within the clinical laboratory necessitates
vaiidation studies (3).
Valiclation is a consept that has evolved in the
United States in 1978 and ltas expanded through
the years to embrace a wide range of activities'
Valiclation is an integral part of current Good
Manttfactriring Practice (cGMP)' The word validation merely means that an assessment of validity
or actiotr tf proving ef'fectiveness' It is mainly
supported by, FDA regulations describing current
good tlanufacturing practice (;l)'
ilr"r" are three principies of validation - lnstillation
qualification (iQ), Operational qualification (OQ)
anci Pertbrmancc qualification (PQ)' PQ is the
prodprocess which frequently produces acceptable
uct under the normal operating condition' There
are eleven main principles to the PQ laboratory
test validation protocol (5)' These are Specifrcity'
Linearity, Accuracy, Precisiotl, Robustness, Range'
Limit of cletection (LOD), Limit of quantitation
(LOQ), Ruggedness, Selectivity and Suitability (tr)
I'n our stucly we tend to evaluate the validation
of a new instrument by two important validation
parameters Precision and Linearity while others
parameters are for method validation'The Precision
tf un analytical procedure expresses the closeness
of agreement between a series of measuretnents
.,htained from multiple samplirrg of the same homo-

Linearity is the ability to obtain test resnlts, which
an
are clirectly proporlional to the concentration of
analyte in the samPte (,3)
The ARI( Diagnosis FALCON mini fully autorrated Biochemistry analyzer is a random access'
multichannel and modular-design system with a
flexible potential for consolidation designed for
laboratories with a high workload' ARK Diagnosis
FALCON mini is a fully automated system for
up
various Biochemical test. It has a throughput of
to 200tests/hr.
a
The present study was undertaken to evaluate
i:
new Biochemistry analyzer and see whether
based on
meets the analytical performance criteria
a validation procedure for precision and linearity
by two analyte glucose and urea and compare
with manufacturer's claim, which has been studied
extensivelY.
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MATERIALS AND METHODS

by two
We
validation parameters- Precision and Linearity'
precision
usecl CLSi EPO5-A3 guidelines to assess
and linearity. By using two biochemistry analytes
Glucose and Urea fol assessment of validation
pooled
parameters. Precision verification from 20
!'
sera replicates oinrea and giucose
prepare
to
Table I Pooled serum sample sufficient
and
20 aliquots of 0'5m1 of 3 levels, high, normal
low as follows :

In ottr study, we validated ARI(

2.L

I

analyzer

General procedure for analysis

Atl the samples were analyzed by using the
N

ew Biochemistry fully-autom ated' analy zer ARK

DIAGNOSIS FALCON (mini)'

of
Supplementary inlbrmation The online version
this article (37 l4q72q1 97) contains supplementary
material, which is available to authorized users'
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TABLE

1: Procedure for preparing aliquots

<1s(LOW)

<60(LOW)

2.0

go(NORMAL)

70
20

2.L.L

>200(l-llcH)
I

'3o(NORMAL)

>so(HlcH)

Evaluation of Precision (lntra-assay):

.

Collection of 20 high, lorv and normal concentrations of urea and glucose serum samples

.

Glttcose and Urea levels were estimated in
these samples by kit method in new biochemistry fully automated analYzer

\-

low and high Glucose were close to

manut-acwas 0.59 and

tlrre's coefficient of variation which
0.48 tbr nortnal and high Glucose respectively'
Table:lTable STable {i and Table 7
:51,u
a:t) {t

j31. A

tt1.{t

. These samples were pooled and store at -20' C
. 5 samples per day were analyzed so in 4
days 20 samples of high, low and normal
concentrations analYzed

2.7.2

g
-

The calcnlated coefficients of variation for normal,
lor,v and high urea were close to manufactul'e's
coefficient of variation which was2.79 ancl0'77 for
normal and high Urea respectively'Table 2
The calculatect coefficient of variation for nolmal,
lolv and high Glucose were close to tnanufactttre's
coefficient of variation which was 0.59 and 0'48 for
nonnal and high Glucose respectively.Table 3
The calculatecl coefficient of variation tbr normal,
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Evaluation

of

LineritY:

For the linearity'testing, rve selected an abnormal
sample of high concentration and low concentration
of Urea and Glucose. Progressively dilute it until
it crosses the lower limit of linearity. We prepare
different dilution of 1:3, 1:5, 1:10, 1:50 and 1:100.
Urea was estimated by Glutamate Dehydrogenase
(GLDH) - Urease method and Glucose by Glucose
oxidase - Peroxidase (GOD-POD) method using
ARK Diagnosis FALCON mini analyzer. The
results were presented as mean, standard deviation,
coefficient of variation (CV o/o) and corelation
coefficient (r) by using SPSS.
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of linearity for new
analyzer High Urea value (mS/dU. This graph
FIGURE 1: Scatterplot

Figure Lshown X and Y have a strong positive
linear correlation, r value is exactly +1 indicate

a

perfect positive fit.
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RESULTS

cross sectional study was done to evaluate the
new biochemistry analyzu for analytical performance by two validation parameters precision and
linearity using two analytes glucose and urea'
The data obtained from the study was compiled'
tabulated and subjected to statistical analysis. The
results are presented under the heading of the
various parameters considered the study.
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plot of linearity for new
analyzer Low Urea value (me/dl). Figure 7-The
corelation co-efficient shows a strong positive
linear correlation,which is r=0'9982.
FIGURE 2: Scatter

of Manufacturer's coefficient of variation with study coefficient ofvariation in
normal, high and low urea within-run precision.

TABLE 2: Comparison

within

within

Summary

Normal Urea

Min
Max

21.0
23.4

.,,.,..'.',:*I1.!iQ;,i,1=.:,,.1.

Mean

21..9

125"9

High Urea

1'24.L

:::
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8.2
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8"4
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cv%

ieris,!oefficie
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=

2.70

o.78

2.74
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in clinical laboratory require validation studies to
ensure that the new instrument will give acceptable
standards of performance. Validation aims to
establish evidence that provides a high degree
of assurance that the machine accomplishes its
intended requirements. In our study, we vali-
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parameters- Precision (intraassay) and Linearity.
We used CLSI EP05-A3 guidelines to assess precision and linearity.

parable with manufactuler's CY%- Normal urea-

We used two Biochemistry analyes Glucose and
Urea for assessment of validation parameters. Precision verification from 20 pooled sera replicates
of urea and glucose.Urea (intraassay) gave a coefficient of variation (Cy %) of normal urea-2.74
, high urea- 0.78 and low urea - 2.70 which com-

variation (CY %)

2.79 and high urea- 0.77 which is under acceptable
range.Glucose (intraassay) gave a co-efTicient

of normal
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and high glucose-0.4Swhich is close to obtained
CY%.
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Abstract
Cardiovascular diseases (CVD) are the most prevalent cause of death and disability in both developed
as well as developing countries. Hyperlipidemia is a condition characterized by high quantities of lipids
in the blood stream. Lipids include cholesterol, triglycerides and phospholipids. The most important
risk factor for coronary artery disease is an elevated LDL and the second most important risk factor is
depressed HDL. The dietary modification, exercise and weight control are the main foundations for the
treatment of dyslipidemia.
Keywords: Dyslipidemia, young adult male, life style variables

Introduction
Cardiovascular diseases (CVD) are the most prevalent cause of death and disability in both
developed as well as developing countries [1]. South Asians around the globe have the highest
rates of Coronary Artery Disease (CAD) [2]. According to National Commission on
Macroeconomics and Health (NCMH), a government of India undertaking, there would be
around 62 million patients with CAD by 2015 in India and of these, 23 million would be
patients younger than 40 years of age [3]. Hypertriglyceridemia is defined as an abnormal
concentration of triglyceride in the blood and has been associated with atherosclerosis, even
in the absence of hypercholesterolemia [4]. This case report is of 38-year-old man diagnosed
to have hypertriglyceridemia who attended for routine screening in my clinic at Belagavi,
Karnataka.
He does not have any habits like consumption of tobacco or alcohol. He uses to do regular
exercise and use to consume balance diet with lot of fruits and vegetables. He was not taking
any lipid lowering medications. He hailed from Belagavi and was employed in Government
sector and lawyer by profession. His father died at the age of 59 years in a heart attack, but
his mother is healthy and now almost 65 years of age, and he has two brothers one elder and
another younger to him, both are healthy. His blood pressure was normal, his body-mass
index was 27, and his waist circumference was 96 cm and hip circumference was 103. His
waist/hip ratio was 0.932. I advised him life style modification and a consultation with
dietician.
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On analysis the following results were obtained
Fasting glucose: 192 mg/dL, total cholesterol: 88 mg/dL, Triglycerides: 368 mg/dL, Highdensity cholesterol: 3.70 mg/ dL, Low-density cholesterol: 2.90 mg/dL, VLDL: 83.20
mg/dL, Cholesterol/HDL-C ratio: 23.6:1, LDL-C/HDL-C: 0.07:1.
The biochemical investigations were repeated after ten days and the following results were
obtained: Fasting glucose: 180- mg/dL, total cholesterol: 78 mg/dL, Triglycerides:
354mg/dL, High-density cholesterol: 3.60 mg/ dL, Low-density cholesterol: 3.10 mg/dL,
VLDL: 82.24 mg/dL, Cholesterol/HDL-C ratio: 22.43:1, LDL-C/HDL-C: 0.84:1.
This study reveals hypertriglyceridemia with normal total cholesterol and very low LDL-C
and HDL-C levels. Increased prevalence hypertriglyceridemia are more prominent in 31- 40
years age group as observed earlier studies [4] conforms to the current report. Enas et al in
their study on coronary artery disease in Indians (CADI) study reports the prevalence of
diabetes to be three to six times higher among south Asian’s than Europeans, Americans and
other Asians [5] which is also observed in this patient, showing fasting glucose as 186 mg/dL
~ 223 ~
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predicting
high
blood
glucose
levels
with
hypertriglyceridemia. We Indians have relatively higher risk
of predisposition to coronary artery disease even at
relatively lower level of cholesterol [6]. High triglycerides
levels have been associated with increased levels of small
dense LDL which are considered to be highly atherogenic
[7]
.
This study revealed the increased prevalence of
dyslipidemia to be more prevalent in 31-40 year males,
suggesting that this group is at increased risk of developing
CAD leading to young infarcts. Combination lifestyle
therapies i.e., enhanced physical activity and dietary
modification and therapeutic intervention [8, 9] would help us
in treatment and management of dyslipidemia.
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ABSTRACT
Background: World Health Organization estimates that more than 346 million people worldwide have DM. This number is likely to more than
double by 2030 without any intervention. In diabetic patients lack of awareness and inadequate practices are the key variables which inuence the
Complications of diabetes. These are largely preventable by means of health education and behavioural change communication involving diabetic
patients.
Methods: It was a community based cross sectional Study conducted among type 2 diabetics attending Out Patient Department in Urban Health
Centre Ashok nagar. Knowledge and self care practices were evaluated using a semi structured questionnaire. Statistical methods used included
frequencies, proportions and chi square test. Correlation between different variables was assessed by Karl Pearson's Coefcient Method.
Results: The result showed that there were more men than women, 77(51.3%) and 173(48.7%) respectively. One third, 50(33.3%) of the
respondents were in the age group of 50-59 years and around 48(32%) had primary education. While assessing the knowledge of the study
participants more than two third, 112 (74.67%) knew that diabetes is a hereditary disease. Majority of the study participants, 128 (85.33%) knew
exercise can control blood sugar, and 142(94.67%) knew dietary modication can control diabetes. Most, 133 (88.67%) of them like sweets, and
one third, 57 (38%) of them like to exercise. majority of the study participants, 121 (80.67%) use to do of them exercise, most of them, 101
(67.33%) have diet plans but only 82(54.67%) of them follow the diet plan strictly every day. There was signicant correlation between Knowledge
and Attitude and Knowledge and Practice.
Conclusion: This study found that there is lack of knowledge and awareness regarding complications of diabetes which can addressed by
clinicians by promoting self care behaviours among diabetic patients.

KEYWORDS
Diabetes Mellitus, Self Care, Diet And Exercise
INTRODUCTION
Chronic non-communicable diseases are now the leading causes of
morbidity as well as mortality worldwide. 1, 2 Diseases such as
cardiovascular disease, cancer, and type-2 diabetes (T2D) have been
associated with rapid urbanization, poor eating habit, physical
inactivity and obesity.3 Diabetes, a global escalating public health
problem, primarily because of the increasing prevalence, is estimated
to affect 285 million individuals worldwide.4 Global estimates for the
year 2030 predict a further growth of almost 50%. In 2000, it is
estimated that 2.8% of world's population had diabetes mellitus and
that by 2030 this number will be 4.4% of the world's population.
According to WHO the 'top' three countries in terms of the number of
type 2 diabetes mellitus (T2DM) individuals with diabetes are India
(31.7 million in 2000; 79.4 million in 2030), China (20.8 million in
2000; 42.3 million in 2030) and the US (17.7 million in 2000; 30.3
million in 2030).5 It is well known that risk factor for diabetes such as
physical activity and diet are modiable and can possibly be reversed
with adjustments in lifestyle; there is an opportunity to intervene,
prevent or delay onset of diabetes.6 Convincing evidence shows that
when patients carry out their self-care with repeated reinforcement of
health education, they can improve blood sugar control. It has also
been clearly demonstrated that improving metabolic control of
diabetes reduces complications and hospitalizations.7, 8 Knowledge
plays a vital role in disease development and its early prevention and
detection. Positive Knowledge, Attitude and Practice (KAP) are
important for DM patients. Elements of KAP are interrelated and
dependent on each other. If the level of one element is higher, the other
two factors should be affected positively. KAP regarding Diabetes

vary greatly depending on socio economic conditions, cultural beliefs
and habits.9
Many studies done in developing countries mainly focussed on
diabetic patients and are clinic based. It is the need of hour that we
should focus on creating awareness regarding prevention, reduction of
risk factors and management of diabetes. Hence this study was done in
a community setting with an objective to know the Knowledge,
Attitude and Practice of diet and Exercise among diabetic patients
residing in an urban eld practice area of Belagavi.
Materials and Methods
It was a community based cross sectional Study conducted during
October-November 2019. Known type II Diabetic patients in the age
groups of forty years and above attending general Out Patient
Department in Urban Health Centre Ashok Nagar which is an urban
eld practice area under Department of Community Medicine of J. N.
Medical College, Belagavi, North Karnataka, India, were included in
the study. Sample size was calculated by Roa-soft software online,
with 0.05 level of signicance and 10% non response rate the
calculated sample size was 150. A pre-designed pretested
questionnaire was used to obtain information on Socio-demographic
and Socio Economic Status of study subjects and assessing their
Knowledge, Attitude and Practice regarding Diabetes Mellitus. Modied
BG Prasad classication was used to assess socio-economic class.
In the view the ethical consideration of this study, a informed consent
was presented and explained to patient to get his/her agreement as a
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study participant. For the data analysis in descriptive statistic,
percentages and frequencies were calculated for nominal and ordinal
data, while Mean and Standard Deviation were calculated for scale
data. Correlation between different variables was assessed by Karl
Pearson's Coefcient Method.
RESULTS
Table 1 showed the socio-demographic characteristics of the study
participants. The result showed that there were more men than women,
77(51.3%) and 173(48.7%) respectively. One third , 50(33.3%) of the
respondents were in the age group of 50-59 years and around 48(32%)
had primary education. Less than a quarter, 20(13.3%) had no formal
education whilst less than half, 68(45.3%) were in the class II
socioeconomic status according to modied Modied B.G. Prasad class.
In the table no 2, assessing the knowledge of the study participants
more than two third, 112 (74.67%) knew that diabetes is hereditary
disease. Majority of the study participants, 128 (85.33%) knew
exercise can control blood sugar, and 142(94.67%) knew dietary
modication can control diabetes. In this study more than two third,
119 (79.33%) knew exercise can prevent complications of diabetes,
but half of them, 77(51.33%) knew that diabetes can effect eye sight
and less than half, 66 (44%) had the knowledge about the foot care to be
taken in diabetes.
In table no 3, attitude of the participants was as follows, majority, 133
(88.67%) of them like sweets, and one third, 57 (38%) of them like to
exercise. Majority of study participants, 127 (84.67%) don't like the
diet restrictions and more than two third, 113 (75.33%) advise other
diabetics to exercise.
Table-4 showed, Practise of the participants was as follows, majority
of the study participants, 121 (80.67%) use to do of them exercise,
most of them , 101 (67.33%) have diet plans but only 82(54.67%) of
them follow the diet plan strictly every day, most of them, 131
(87.33%) were on anti-diabetic medications and only few, 33 (22%),
were on insulin injections of these both some were on both antidiabetic drugs and insulin injections 19 (12%). It is noted that majority,
125 (83.33%) of study participants get their RBS checked regularly,
but less than half of the study subjects , 71 (47.33%) get done their eye
check-up regularly, 64 (42.67%) examine their foot regularly while
taking bath.
In table no 5, there was signicant correlation between Knowledge and
Attitude ( r= 0.311 , p= 0.000) and Knowledge and Practice ( r= 0.360,
p=0.00) at 0.01 alpha level. There was no signicant correlation
between Attitude and Practice (r = 0.157, p= 0.056).
DISCUSSION
In our study while assessing the knowledge of the study participants
more than two third, 112 (74.67%) knew that diabetes is hereditary
disease. A similar study conducted by Shooka Mohammadi et.al
reported that 30 subjects reported that the cause of diabetes as high
sugar intake, 16 subjects (14%) stated that it is due to failure in insulin
secretion and 56 percent did not know the causes of diabetes.10 In this
study majority of the study participants, 128 (85.33%) knew exercise
can control blood sugar, and 142(94.67%) knew dietary modication
can control diabetes. In this study more than two third, 119 (79.33%)
knew exercise can prevent complications of diabetes. A study by
Mafomekong Ayuk Foma et.al on Awareness of Diabetes Mellitus
among Diabetic Patients in the Gambia shown that strong case for
health and promotion reported that a signicant proportion (67%) of
subjects said DM can be managed by dietary modication and
medication while 28.5 percent felt that the condition can be managed
by a combination of dietary modication, exercise and medication.
Only few (0.5%) said that dietary modication or medications (2.0%)
alone are the mainstream of diabetic management.11 In table no 3,
attitude of the participants was as follows, majority, 133 (88.67%) of
them like sweets, and one third, 57 (38%) of them like to exercise.
Majority of study participants, 127 (84.67%) don't like the diet
restrictions and more than two third, 113 (75.33%) advise other
diabetics to exercise. Gupta .R too reported from a KAP study that only
47.82 percent of the subjects monitored blood pressure and blood
sugar levels on monthly basis.12,13A study conducted by Odenigbo
Marian A et.al showed that approximately 52.5 percent of subjects do
not consume vegetables on daily bases (less than 2 times a week). 14 In
this study practise of the participants was as follows, majority of the
study participants, 121 (80.67%) use to do of them exercise, most of
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them , 101 (67.33%) have diet plans but only 82(54.67%) of them
follow the diet plan strictly every day, most of them, 131 (87.33%)
were on anti-diabetic medications and only few, 33 (22%), were on
insulin injections of these both some were on both anti-diabetic drugs
and insulin injections 19 (12%). It is noted that majority, 125 (83.33%)
of study participants get their RBS checked regularly. In a study
conducted by Arvind S. et al showed that three fourth (76.8%) of the
subjects took their recommended medication every day in the previous
week. Adherence to oral hypoglycaemic agents (86.9%) was more than
that of insulin (33.3%). 15In a study conducted by Gopichandran V et al
found that good dietary behaviour was present in 29%, good exercise
behaviour in 19.5%, regular blood sugar monitoring in 70% and drug
adherence in 79.8% of the subjects. 16 Our study showed that there was
a signicant correlation between Knowledge and Attitude (r= 0.319,
p= 0.000) and Knowledge and Practice (r= 0.384, p=0.00) at 0.01 alpha
level. There was a signicant correlation between Attitude and
Practice (r = 0.176, p= 0.031) at 0.05 alpha level. Our results are in
agreement with Ng SH et al who also reported a strong association
between knowledge and attitude as well as knowledge and practices
(p<0.05).17
CONCLUSION
This study found that there is lack of knowledge and awareness
regarding complications of diabetes like foot care and regular eye
health check up among study participants which can be addressed by
clinicians by promoting self care behaviours. In urban areas the role of
public health programmes which includes educational intervention
and behavioural change communication is the present need.
Table No 1. Socio-demographic Proﬁle Of Study Participants
Parameters
No.
Percentage
Age ( Years)
40-49yrs
29
19.3
50-59yrs
50
33.3
60-69yrs
43
28.7
70 above
28
18.7
Sex
Male
77
51.3
Female
73
48.7
Religion
Hindu
95
63.3
Muslim
54
36.0
Others
1
.7
Education
13.3
No formal schooling 20
Primary
48
32.0
Secondary
43
28.7
PUC
29
19.3
UG
8
5.3
PG
2
1.4
Socio economic
class I
14
9.3
status
class II
68
45.3
( Modiﬁed B.G. class III
43
28.7
Prasad )
class IV
23
15.3
class V
2
1.3
Total
150
100.0
Table No 2. Distribution Table Of Participants Based On
Knowledge Diabetes Mellitus
No
Sl. Questions regarding
Yes
Don't
no knowledge
know
1) Do you think Diabetes is 112(74.67%) 22(14.67%) 15(10%)
Hereditary
2) Exercise can control
128(85.33%) 10(6.67%) 12(8%)
blood sugar level
3) Can Diabetes affect your 77(51.33%) 39(26%)
33(22%)
vision
4) Dietary modication is 142(94.67%) 5(3.33%) 3(2%)
helpful in controlling
Diabetes
5) Sedentary lifestyle can 106(70.67%) 14(9.33%) 30(20%)
cause diabetes
6) Increased frequency of 83(55.33%) 26(17.33%) 41(27.33%)
micturition is symptom
diabetes
7) Sugar intake should be 127(84.67%) 15(10%)
8(5.33%)
nil in Diabetes
119(79.33%) 10(6.67%) 21(14%)
8) Exercise can prevent
complications of Diabetes
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9) Do you know about
70(46.67%) 37(24.67%) 43(28.67%)
articial sweetener
10) Sleep deprival is risk
31(20.67%) 37(24.67%) 82(54.67%)
factor for Diabetes
11) Diabetes can cause
94(62.67%) 27(18%)
29(19.33%)
hypertension
12) Protein diet is good for 64(42.67%) 29(19.33%) 57(38%)
Diabetes
13) Low carbohydrate and 81(54%)
26(17.33%) 43(28.67%)
low fat diet is good for
diabetic patients
36(24%)
14) Do you have knowledge 66(44%)
48(32%)
about foot care in
diabetes
Table No 3. Distribution Table Of Participants Based On Their
Attitude Regarding Diabetes Mellitus
Sl. no Questions regarding attitude Yes
No
1)
Do you like eating sweets
133(88.67%) 17(11.33%)
2)
Do you enjoy doing exercise
57(38%)
93(62%)
3)
Do you like diet restrictions
23(15.33%) 127(84.67%)
Do you feel odd not eating all
54(36%)
4)
96(64%)
types of food like your friends
Adaptation to diet plan is easy 46(30.67%) 104(69.33%)
5)
for you
6)
Are you getting bored of sugar 90(60%)
60(40%)
free diet
113(75.33%) 37(24.67%)
7)
Would you like to advise
exercise to other diabetic
patients
Table No 4. Distribution Table Of Participants Based On Their
Practice Regarding Diabetes Mellitus
Sl. Questions regarding
Never
Sometimes Usually
No practice
1) How often do you
29(19.33%) 75
46
exercise
(50%)
(30.67%)
Yes
No
2) Do you follow any meal 101(67.33%) 49(32.67%)
plans
3) Do you take insulin
33(22%)
117(78%)
injections
4) Do you take anti-diabetic 131(87.33%) 19(12.67%)
medications
5) Do you take any
28(18.67%) 122(81.33%)
treatment for diabetes
other than allopathy
6) Did you gain weight after 46(30.67%) 104(69.33%)
being diagnosed of
diabetes
7) Do you follow your meal 82(54.67%) 68(45.33%)
plan strictly
8) Do you have a habit of
38(25.33%) 112(74.67%)
consuming sweets after
every meal
9) Do you monitor your
125(83.33%) 25(16.67%)
RBS at regular intervals
10) Do you eye check-up
71(47.33%) 78(52%)
regularly
11) Do you examine your foot 64(42.67%) 29(19.33%)
regularly while bathing
Table No. 5: Correlation Between Knowledge, Attitude And Practice
By Karl Pearson's Coefﬁcient Method
r - value
p- value
Knowledge vs Attitude
0.311**
0.000
Knowledge vs Practice
0.360**
0.00
Attitude vs Practice
0.157
0.056
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from where the literature for this article has been reviewed and
discussed.
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ABSTRACT
Geriatric population often present to our outpatient departments with often vague complaints like chronic multiple joint pains, loss of weight,
appetite and so on. But in rare instances they may actually be the harbingers of more serious pathologies rarely even malignancies inside. Hence the
role of a thorough history and detailed meticulous clinical examination with special emphasis on general physical examination needs to be
emphasized to look for subtle signs of malignancy. Also its wise to look for an etiological diagnosis in all the cases where permissible. We present
one such interesting case.

KEYWORDS
Extradural Spinal Cord compression, Pancreatic malignancy
INTRODUCTION:
Chasing the etiological diagnosis is the most important aspect of
clinical medicine. For this the role of a detailed relevant history and a
thorough clinical examination can never be more strongly emphasized.
Sometimes things which appear very simple like a knee joint pain in
the elderly can be hiding a notorious culprit within. Hence never stop
till the etiological diagnosis is conrmed. We present one such
interesting case.
Malignancies are notoriously deceptive in their clinical presentation.
Carcinoma of the Pancreas is the second most common
gastrointestinal malignancy in the United States, the mortality rates
associated with it still very high. The incidence of carcinoma of the
pancreas in India is still low, 0.5-2.4 / 1,00,000 men and 0.21.8/1,00,000 women in India. Despite its low incidence, pancreatic
cancers represent the fourth most common cause of cancer death in the
United States. Most pancreatic cancer patients experience symptoms
very late in the course of the disease. Hence the lack of early symptoms
leads to delay in the diagnosis, such that less than 20% patients present
with a resectable mass. Hence it is prudent to evaluate for these tumors
of pancreas (in the routine workup for malignancies) specially in the
geriatric population, who may present with rather uncommon
symptoms like joint pains, even in the absence of classical signs and
symptoms involving the pancreatic system.
CASE REPORT :
A 74 year old male patient, presented to the outpatient clinic with left
sided predominant thigh and knee joint pain since 2 weeks. He had
been constantly using pain killers for the same and had obtained some
relief. But since the last 2 days prior to consultation he noticed
weakness of the left lower limb, with no sensory loss; for which he was
brought to our clinic. There was no history of bowel bladder
involvement, back pain or radicular pain. Neither was there any fever,
cough, loss of weight or loss of appetite. Past history was signicant
for a fact that the patient had been showing to a local practitioner for
Hyperpigmentation of extremities for which he was treated with
topical applications. He was a known Diabetic and Hypertensive since
the last 20 years on treatment. There was no other signicant history.
On clinical examination his vitals were stable and his general physical
examination revealed a widely distributed Hyper-pigmented dry skin
on the extremities and trunk and back suggestive of Acanthosis
Nigricans. There was no evidence of lymphadenopathy, pallor, edema,
icterus, clubbing. Body Mass Index (BMI) was normal.
Central nervous system examination showed he was found to have a
accid left lower limb with a power of 1/5 with mute plantar response
on the left side. Sensory system examination was completely normal.
His back showed the presence of a large swelling over the left Paraspinal region overlying the lumbar vertebrae. Other systems were
Normal.
Hence a routine MRI scanning of the spine was performed which
showed a huge osteophytic growth encroaching the body of the 2nd
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Lumbar vertebrae as shown in the gure-1,2.

Figures-1(left), Figure-2(right) : Show a large osteophytic growth
in the 2nd lumbar vertebra causing compression of the spinal cord
Initially lesion was suspected to be Neurobroma versus malignant
lesion, one either a primary or a metastatic lesion from a different site,
an MRI guided biopsy of the same was taken. Later the search for the
primary began.
The patients routine blood investigations like Complete Blood counts,
Liver and renal function tests were all fairly normal except for a mildly
elevated HbA1c level of 6.9%.
Then tumor markers were assayed which showed normal values of
Beta-HCG : < 2.0 mIU/ml, P.S.A:3.98ng/ml (normal <4ng/ml), Ca125:8.50 IU/ml (normal <30.2 IU/ml) , C.E.A: 0.52 IU/ml(normal
<0.52 IU/ml).
The patient's biopsy report then showed the presence of a moderately
differentiated metastatic adenocarcinoma as shown here.

Figure-3 : Sections from the mass shows abortive tubular
structures and trabeculae with pleomorphic hyperchromatic
nuclei and eosinophilic cytoplasm.
Now once we knew the patient had a metastatic adenocarcinoma in the
lumbar spine, the search for the primary continued. Earlier reports had
showed most tumor markers were negative. But given the age, an
occult malignancy should always make it to the list of differentials.
Hence the patient underwent an Upper gastro-duodenoscopy, as well
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as a colonoscopy which did not show any growths, masses, ulcers or
strictures.
Finally the patient underwent a contrast CT scan of the abdomen which
showed the presence of an ill-dened enhancing lesion in the head of
the pancreas along with metastatic deposits in the V, VI lobes of the
liver as shown in the gure-4 :
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CONCLUSIONS:
Patient was diagnosed as Left lower limb monoplegia secondary to
metastatic adenocarcinoma of pancreas with Acanthosis Nigricans
with Type 2 Diabetes Mellitus. Clinicians caring for these patients
should be aware of this rare site of metastases, and they also should
consider the pancreas as a possible primary site in patients who present
initially with osteolytic bone deposits of unknown origin.
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Figure-4 : Shows the CT-abdomen of the patient showing ill
deﬁned enhancing lesions in the head of the pancreas with
metastases in V,VI lobes of the liver.
The chest CT was within normal limits with no evidence of any
metastases.
The patient was thus diagnosed to have a Pancreatic Adenocarcinoma
with metastases to the spine presenting as Left lower limb monoplegia.
The patient subsequently underwent palliative radiotherapy, as he
refused for resection of tumor and any further treatment. On follow up
it was found that the patient expired 2 months later after the diagnosis.
DISCUSSION:
Among the pancreatic malignancies the most common, pancreatic
adenocarcinoma, accounts for about 85% of cases. Common
symptoms are chronic abdominal pain, jaundice, loss of appetite and
weight, constipation and diabetes. Pancreatic Adenocarcinomas
usually spread rst to the draining lypmhatics and nodes, but later can
and usually metastasize to the liver, peritoneal cavity, colon and
sometimes even to the lungs.
Skeletal metastases from pancreatic cancer have thus far been
considered an infrequent occurrence. There have been a few reports of
skeletal metastases in pancreatic adenocarcinomas, rst being
reported from Russia in 1963. Although the true incidence of skeletal
metastases in patients with pancreatic cancer is not known, it is felt to
be between 5% to 20%. Survival from the time of diagnosis of skeletal
metastases can be quite variable in this group of patients (range: 0.3-9
months). Interestingly, various studies show that the spine is the most
common site of skeletal metastases from the pancreatic malignancy,
but the problem is that at presentation both the primary and the
secondaries in the spine present with backpain.
Spine involvement in the case of a pancreatic malignancy can occur in
two ways. One is the direct extension of the primary tumor to involve
the lumbar spine. Secondly in some cases the hematogenous route is
also a possibility, where there is spread of the tumor cells via the
venous plexuses. Review of literature also suggests various cytokines
such as interleukin-6, vascular endothelial growth factor (VEGF), and
parathyroid hormone-related protein (PTHrP) which exert a promotive
effect on bone resorption and may play a pivotal role in the
development of intra-osseous progression of pancreatic
adenocarcinoma. Both osteolytic and osteoblastic lesions have been
described, suggesting multiple mediators of bone metastases.
Our patient had none of the typical symptoms of either the primary nor
of his secondaries in the spine. He presented with an extradural cord
compression presenting as a monoplegia. The important clues lay in
the general examination like the presence of Acanthosis Nigricans
which was a harbinger of an occult malignancy. Hence no patient
especially the elderly should undergo a thorough examination to nd
the etiological diagnosis.
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ABSTRACT
Background: The Metabolic Syndrome (METS) is a specific clustering of cardiovascular risk factors in the same
person (abdominal obesity, atherogenic dyslipidemia, elevated Blood Pressure (BP), Insulin Resistance (IR), and a
proinflammatory state. A recent review of insulin resistance syndrome revealed a rapid escalation of this syndrome
among Indians and the prevalence of predominant component of METS varies from region to region. Hence the present
study was undertaken to assess the incidence of Metabolic Syndrome and prognosis of metabolic syndrome among
acute myocardial infarction patients.
Methods: A longitudinal study was carried among Acute myocardial infarction patients, who were admitted to ICCU
of Shri. B. M. Patil Hospital and Research Centre, Bijapur during November 2009 to March 2011. Sample size was
calculated using the formula: n=4pq/L2. Sample size required was 92. Descriptive statistics and Inferential statistics
were used to analyse the results.
Results: The incidence rate of METS among AMI in our study was 48.7%. The complications were more common in
METS group compared to those without METS groups. Recovery was better among those without METS group. There
was a statistically significant association between complications and status of METS. The past history of DM was more
common in METS. Hyperglycemia among the components of METS has strongest association with the outcome of
death in patients of AMI.
Conclusions: The metabolic syndrome is a highly prevalent condition among the patients with acute myocardial
infarction and has detrimental impact on outcome Metabolic syndrome is also associated with a higher risk of severe
heart failure and death.
Keywords: Acute myocardial infarction, Blood pressure, Cardiovascular diseases, Diabetes mellitus, Heart failure,
Metabolic syndrome

INTRODUCTION
Multifaceted etiology of Cardiovascular Diseases (CVD),
especially coronary heart disease, has been recognized for
a long time.1-3 The increased risk of morbidity and
mortality associated with the METS makes it essential that
there is a clear understanding of the dimensions of this
syndrome for the allocation of health care and research

resources and for other purposes.4 A very consistent
finding is that the prevalence of METS is highly agedependent, in USA (National health and Nutrition
examination surgery [NHANES III]) prevalence of METS
increased from 7% in participants aged 20-29 years to 44%
and 42% for those aged 60-69 years and at least 70 years
respectively.5 Of particular interest are the two Indian
studies, which differed in their definition of obesity; one
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study used obesity criteria that were suitable for Indians,
while the others used the standard ATP III definition of
obesity. Both studies used population-based samples
writing the same age range but reported prevalence of 13%
in Jaipur and 41% in Chennai.6,7
Interestingly, a third Indian study also from Chennai,
reported a METS prevalence of 11.2% (using EGIR
criteria), which was much closer to the prevalence reported
for Jaipur than the other Chennai study. Therefore, even
within the same ethnic population group it appears that
there can be significant differences in the prevalence of
both the individual factors that constitute the METS and
the METS itself.8,9 The prevalence of METS was found to
be elevated in women who abstained from alcohol. Slight
and moderate alcohol consumption has been found to be
associated with low coronary heart disease risk possibly
through beneficial alterations in HDL cholesterol and
BP.10 High prevalence of obesity and IR in urban Indian
population is well known. A study from Chennai report
18.7% prevalence of IRS in upper socio-economic strata
in south India, while it was 6.5% in the low socioeconomic strata.11 According to a recent study on south
Indians, the prevalence of the METS (%) was estimated to
be 23.2, 18.3 and 25.8 according to WHO, ATP III and
IDF definitions respectively.12 Further, certain
communities in India (eg. Punjabi, Bhatia community)
have inordinately high tendency to develop obesity, type 2
diabetes mellitus, and METS.13

Descriptive statistics like Mean, Standard Deviation, Bar
chart as well as Inferential statistics like Chi square test
and Z statistics were used to analyses the results. Ethical
clearance was obtained from institutional Ethical
committee before the commencement of research and
written informed consent was taken from the participants.
Inclusion criteria
•

In this study was Acute myocardial infarction patients
age above 18 years who were admitted to ICCU of
Shri. B. M. Patil Hospital and Research Centre,
Bijapur during November 2009 to March 2011.

Excluded criteria
•

While those Patients with non-cardiac chest pain
Patients with stable/ unstable angina were excluded
from the study.

The study has been carried out on patients who presented
with acute myocardial infarction within 24 hrs. All
subjects were interviewed as per the prepared proforma
followed by clinical examination. Diagnosis of myocardial
infarction based on WHO (2000) criteria. Estimation of
RBS, FBS, Echocardiography and Follow up of patients
was done with reference to course in hospital; till patient
gets discharged or till death.
RESULTS

The traditional risk factors all together account for
approximately half of the risk of a first myocardial
infarction, especially in the Asian Indian population. As a
result, both incident and prevalent CVD will likely
continue to increase in the next decades with significant
socio-economic consequences.14 However, very few
studies have reported on the prevalence of IRS as a whole
in the native Indian population based on epidemiological
studies. This is particularly relevant as India has the
maximum number of diabetes patients in any given
country in the world.15
Early intervention of this METS with intensive lifestyle
changes in the form of diet, exercise and pharmacotherapy
can prevent the future development of CVD like
myocardial infarction. Hence, this study is undertaken to
identify and assess the incidence of METS in high risk
group patients with myocardial infarction and to study the
prognosis of myocardial infarction in patients with METS
during hospital stay.
METHODS
This study was carried among Acute myocardial infarction
patients, who were admitted to ICCU of Shri. B. M. Patil
Hospital and Research Centre, Bijapur from November
2009 to March 2011. Sample size was calculated using the
formula: n=4pq/L2 Where p=prevalence rate of metabolic
syndrome 41% (2), Q=1-p, L=allowable error at 25% and
at 5% risk. Hence Sample size required was 92.

A total of 197 cases were admitted during the study period
from November 2009 - March 2011, out of which
96(48.7%) had METS. The incidence rate of METS among
AMI in this study was 48.7%. The mean age of the study
participants was 55.5 years with the males (67%) being
predominant as compared to females. Majority (86.29%)
of patients presented with chest pain followed by sweating
(41.62%). The other symptoms presented includes
Vomiting (36%), breathlessness (26%) and palpitation
(18%). Whereas cough with sputum and syncope was seen
among 6% and 5% individuals. There was not much
difference among those with METS and without METS.
Whereas, breathlessness and syncope were more common
in METS compared to those without METS (Table No 1).
All the complications were more common in METS group
compared to those without METS groups. Recovery was
more common in without METS group compared to those
with METS. Calculated value of Chi square is 49.02
whereas tabled value for 3 digits of freedom and 1% level
of significance is 11.345. Since calculated value > tabled
value at p<0.05: there is association between
complications and status of METS (Table 1).
The past h/o DM was more common in METS compared
to those without METS. Low HDL-C was the major
component in both the groups. Calculated value of Chi
square is 26.88 whereas tabled value for 4 degrees of
freedom at p<0.05 is 13.27. Since calculated value > table
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All the complications were more common in METS group
compared to those without METS groups. Recovery was
more common in without METS group compared to those
with METS (Table 1).

value at p<0.05 the association is very high between
components of METS and status of METS (Table 1). All
the components of METS had values greater than those
without METS and are statistically significant except for
the HDL-C which are same in both the groups.

Table 1: Factors determining METS.
Component
Males
Females
Chest pain
Sweating
Breathlessness
Cough/sputum
Palpitation
Vomiting
Syncope
Past H/o DM
Past H/o HT
Current smoker
Alcohol
Family H/o
CAD
Heart failure
VT/VF
Impulsive
recovery
Death

Sex

Symptoms

Risk Factors

Prognosis in one week of hospital
stay

Prognosis during one Week of
hospital stay

MI With METS
90
80
70
60
50
40
30
20
10
0

MI with METS
N = 96 %
59
61.46
37
38.54
82
85.42
41
42.71
29
30.21
5
5.21
17
17.71
34
35.42
6
6.25
29
30.21
21
21.88
37
38.54
17
17.71

MI without METS
N=101
%
73
72.28
28
27.72
88
87.13
41
40.59
23
22.77
7
6.93
20
19.80
37
36.63
4
3.96
12
11.88
19
18.81
22
21.78
30
29.70

Total
N=197
132
65
170
82
52
12
37
71
10
41
40
59
47

%
67.01
32.99
86.29
41.62
26.40
6.09
18.78
36.04
5.08
20.81
20.30
29.94
23.86

14

14.58

8

7.92

22

11.17

35
4

36.46
4.17

12
1

11.88
0.99

54
5

27.41
2.54

37

38.54

86

85.15

123

62.44

25

26.04

4

3.96

29

14.72

patients without METS as compared to MI patients with
METS (Figure 1).

MI without METS
85

DISCUSSION

39

36

26
12
4 1
Heart
Failure

VT/VF

4
Impulsive
Recovery

Death

Figure 1: Prognosis during one week of hospital stay.
Calculated value of Chi square is 49.02 whereas tabled
value for 3 digits of freedom and 1% level of significance
is 11.345. Since calculated value > tabled value at p<0.05:
there is association between complications and status of
METS. Hyperglycemia among the components of METS
has strongest association with the outcome of death in
patients of AMI. Impulsive recovery was seen among MI

In the present study, which included 197 cases of acute MI,
METS was present in 96 cases (48.73%). This result are
comparable to various studies where the incidence of
METS in MI ranged between 30% to 58%. 16-20 The
findings suggest that METS, as defined by the NCEP ATP
III criteria, is very common among patients with acute MI,
because almost 1 in 2 patients had METS and that is
associated with advanced coronary artery vascular
damage.
This high incidence may be related to the vascular damage
in METS by oxidative stress, endothelial dysfunction and
pro-inflammatory state.21 In the present study age incidence
was more between the age group 51-65 years (47.9 in METS
group and 36.3% in without METS group). There was no
difference in mean age of presentation between the two
groups. (55 vs. 54 years).
Various studies suggest that the peak age of incidence of
METS was 57-67 years. (16-20) There is early incidence
of METS in Acute MI patients in the present study
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compared to the other studies which can be attributed to
rapid nutritional and lifestyle transition in Indians. 13

also associated with a higher risk of severe heart failure
and death.

In the present study the males predominated in both the
groups (61.46% in METS group and 72.28% in without
METS group). This result is comparable with the previous
studies where males presented with higher METS as
compared to females.16,18-20
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In the present study past history of diabetes mellitus was
more in METS (30.21%) patients compared with no
METS (11.88%) the results are similar to studies where
history of DM was significantly associated with
METS.19,20 However, there was no difference in
hypertension, alcohol consumption and family h/o CAD.
The heart failure (36.4%) is the predominant complication
in the present study and is statistically significant. Other
complications like VT/VF (4%) and death (26%) were also
common and are statistically significant. This result is
comparable to a study carried out by Zeller et al where
heart failure was major complication followed by VT/VF
and death.19
In the acute MI patient’s presence of METS was associated
with about 4 times more chances of complications
including death compared to those without METS. This
may be related to the more advanced vascular damage
associated with the presence of METS in patients who
manifest vascular disease like CAD, which may worsen
the prognosis.22 METS also represent a cluster of several
risk factors, each of which may be involved in this poor
outcome.
One of the main result of our study is that, the increased
risk of development of heart failure and death in patients
with METS had strongest association with hyperglycemia
(25.17%) among the various components of METS
measured several days after the index event which was
very high in the present study compared to other studies.
People with METS have at least 2-fold increase in
cardiovascular events and a much poorer prognosis
following the event. The METS more strongly predicts the
coronary heart disease and cardiovascular disease
mortality than its components.23 The increased in hospital
death rate observed in the METS may be resulted mainly
from the increased incidence of heart failure. 22
CONCLUSION
The metabolic syndrome is a highly prevalent condition
among the patients with acute myocardial infarction and
has detrimental impact on outcome Metabolic syndrome is
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Abstract
Context: Prevalence of obesity increasing worldwide, including in the rural populations. Waist circumference (WC) and body mass index (BMI)
are closely related in measuring obesity. Measuring WC is easier than measuring height and weight for calculating BMI. Therefore, WC
measurement can be used as obesity detecting tool. Aims: The aim of the study is to estimate the prevalence of obesity in a rural population and
to assess the sensitivity and specificity of WC values for identifying obesity. Settings and Design: It was a cross‑sectional study conducted in
rural places of North Karnataka. Material and Methods: Height, weight, and WC of each participant were measured. WC was measured at the
midpoint between the inferior margin of the last rib and iliac crest. Statistical Analysis Used: Statistical analyses were performed using MedCalc
for Windows. The area under the receiver operating characteristics derived by plotting 100 specificity along the X‑axis and sensitivity along
the Y‑axis. Results: Abdominal obesity measured by WC showed that 114 participants were obese with a prevalence of 36.08%. Prevalence of
obesity by taking BMI of ≥25 kg/m2 as cutoff showed 15.82%. We found that presently recommended WC cutoff value for males had 66.67%
sensitivity and for females had 89.47% sensitivity to diagnose obesity. Conclusions: WC can be used as screening tool for identifying obesity.
Considerable variation in sensitivity was found among different studies. Unlike BMI, universal cutoff may not be possible with WC. More
studies are needed to assess the relationship of different obesity surrogates to cardiovascular morbidity and mortality.
Keywords: Body mass index, obesity, prevalence, rural, waist

Introduction
The burden of cardiovascular disease (CVD) in India and
other developing countries is expected to double in the next
two decades. CVDs are going to be the single major cause
of death.[1] Obesity and other metabolic diseases are rapidly
increasing. Obesity is a risk factor for diabetes mellitus,
hypertension, CVDs, dyslipidemias, and for many more
noncommunicable diseases. Overweight, obesity, and morbid
obesity increase mortality rates from 7% to 20%, 45% to 94%,
and 176%, respectively.[2] The World Health Organization
data show 39% of adults aged 18 and above are overweight
and 13% are obese.[3] A remarkable rise has been observed
in the prevalence of obesity among Indians.[4] As per the
ICMR‑INDIAB‑3 study done in India, the prevalence of
generalized obesity, defined by body mass index (BMI) of more
than or equal to 25 kg/m2 was 24.6%, 16.6%, 11.8%, and 31.3%

among residents of Tamil Nadu, Maharashtra, Jharkhand, and
Chandigarh, whereas the prevalence of abdominal obesity was
26.6%, 18.7%, 16.9%, and 36.1%, respectively. Abdominal
obesity was defined as a waist circumference (WC) ≥90 cm for
men and ≥80 cm for women.[5] In a study conducted in Urban
North India (New Delhi), the overall prevalence of generalized
obesity was 50.1%, whereas abdominal obesity was 68.9%.[6]
Measurement of obesity by magnetic resonance imaging and
computed tomography is highly accurate and valid but are
costly and not feasible for every day clinical use. Therefore,
WC and BMI are commonly used tools for abdominal obesity
and generalized obesity measurement, respectively. WC and
BMI are closely related in measuring excess fat deposition.
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Measuring WC is easier than measuring height and weight for
calculating BMI. Therefore, WC measurement can be used as
obesity detecting tool in busy primary care clinics of remote
and rural setups. Hence, the present study was conducted in the
rural area with the aim to estimate the prevalence of obesity
and to assess the sensitivity and specificity of WC values for
identifying obesity.

Materials and Methods
The study was conducted in a village called Jakanaykana
koppa, 22 km away from our medical college. This village
was selected, as it was feasible, and it has minimal influence
of urbanization. The population of the village was around 950.
Electoral list had 682 people in it. Depending on the sample
size required, we screened every alternate person according to
the electoral voter list. Moreover, if a person denies consent
or does not meet eligible criteria, the very next person was
included in the study. The ethics committee of the Jawaharlal
Nehru Medical College, Belgaum, approved the protocol.
Measuring tape, analog weighing scale, and stadiometer were
the study tools. Height, weight, and WC of each participant
were measured. WC was measured at the midpoint between
the inferior margin of the last rib and the iliac crest. Secondary
causes of obesity such as hypothyroidism, pregnancy, and
ascites were excluded from the study. The body weight was
measured in light clothing with the help of standardized
analog weighing machine. Height was measured with the
participant standing upright on a level surface with heels
together with shoes removed. Participants were classified as
obese if BMI (computed as weight in kilograms divided by
the square of the height in meters) was ≥25. Table 1 shows
the classification of BMI as per the WHO and Asia‑Pacific
guidelines.[7] In this study, obesity using BMI was diagnosed
as per Asia‑Pacific classification.
Statistical analyses were performed using MedCalc for
Windows, version 18.10.2 (MedCalc Software, Ostend,
Belgium). Sensitivity and specificity of the recommended WC
cutoff were calculated as true positive/(true positive + false
negative) and true negative/(true negative + false
positive), respectively. Area under the receiver operating
characteristics (ROCs) derived by plotting 100 specificity
along the X‑axis and sensitivity along the Y‑axis. To compare
the area under ROCs of the two risk scores, DeLong method
was used.[8] Optimal cutoff values calculated by considering
sensitivity and specificity.

Results
The data of 316 participants were available for analysis. There
were 180 (56.96%) male and 136 (43.04%) female participants.
The mean age of participants was 45.38 years, ranging from
18 to 82 years.
Abdominal obesity measured by WC showed that 114
participants were obese with the prevalence of 36.08%.
Abdominal obesity was more common in females than males.
Females with WC ≥80 cm, defined as abdominal obesity,
constituted 84 (46.67% of female participants) participants.
Males with WC ≥90 cm, defined as obesity, constituted
30 (22.06% of male participants) participants. The WC
significantly correlated with BMI (Overall R = 0.64). The WC
among males had better correlation as compared to female
participants (R value in males: 0.75; R value in females: 0.64).
The prevalence of obesity by taking BMI of ≥25 kg/m2 as cutoff
showed that 50 (15.82%) participants were obese. Obesity was
more prevalent in females (21.11%) than males (8.82%). There
were 40 (12.66%) people with BMI between 23 and 24.9 kg/
m2, classified under the category of overweight [Figure 1].
We found that presently recommended WC cutoff value of
90 cm for males had 66.67% sensitivity and 82.26% specificity
to diagnose obese individuals, and WC cutoff value of 80 cm
for females had 89.47% sensitivity and 64.79% specificity
for the same.
In the present study, among males, WC cutoff value of
83.82 cm had a better diagnostic accuracy to identify
obesity with sensitivity 100%, specificity 66.13%, and area
under curve (AUC) (0.910; 95% confidence interval [CI]:
0.849–0.941) [Figure 2].
Among females, WC cutoff value of 86.36 cm had a better
diagnostic accuracy to identify obesity with sensitivity
84.21%, specificity 88.73%, and AUC (0.902; 95% CI:
0.849–0.952) [Figure 3].

Discussion
Studies have shown that for health promotion, measuring

Table 1: Obesity classification according to the WHO and
Asia‑Pacific guidelines
WHO (BMI)

Asia‑Pacific (BMI)

Under weight
<18.5
<18.5
Normal
18.5‑24.9
18.5‑22.9
Overweight
25‑29.9
23‑24.9
Obese
≥30
≥25
WHO, World Health Organization; BMI, Body Mass Index
12

Figure 1: Participants in each body mass index category
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Figure 2: Receiver operating characteristic analysis of waist circumference
cutoff for identification of obesity (body mass index ≥25) among
males (n = 136)

Figure 3: Receiver operating characteristic analysis of waist circumference
cutoff for identification of obesity (body mass index ≥25) among
females (n = 180)

WC has many merits over the more troublesome ways of
measurements for adiposity. Furthermore, there is evidence
that, compared with BMI, the WC may be the better predictor
of health risk. Measurement of WC is a simple procedure
that can be used by physicians to identify abdominal obesity,
which predisposes for developing many serious complications
of obesity and metabolic syndrome.[8] Abdominal obesity is
defined as having WC measurements ≥90 cm and 80 cm for
males and females, respectively.[9] The present study found that
the sensitivity of currently recommended WC cutoff is 66.67%
and 89.47% for identifying obesity (BMI ≥25 kg/m2, according
to the Asia‑Pacific classification of obesity) among men and
women, respectively. Moreover, among males and females,
WC cutoff values of 83.82 cm and 86.36 cm, respectively, have
a better diagnostic accuracy to identify obesity. Abdominal
obesity was defined as a WC ≥90 cm for men and ≥80 cm for
women.[5] The study done in rural Kolkata showed that for
men, 86.5 cm and for women, 78.5 cm. WC cutoff has a better
diagnostic accuracy to detect obesity (BMI ≥25 kg/m2).[10] A
Malaysian study results shown that WC cutoffs of 86 cm for
men and 79 cm for women were more accurate in detecting
obesity (BMI ≥25 kg/m2).[11]

or other metabolic disease outcomes. Instead, we took BMI
classification as the gold standard and assessed the performance
of WC against BMI. Therefore, the sensitivity of WC is highly
dependent on the validity of the BMI cutoff points. Small
sample size is an important limitation of the study.

Although different studies in different parts of the world have
advised for different sensitivity and specificity for diagnosing
obesity by WC measurements, WC is an important tool to
detect obesity‑related health complications. A 1 cm increase in
WC is associated with a 2% increase in risk of future CVDs.[12]
Studies have shown the importance of waist measurement and
suggested to include waist measurement in cardiovascular risk
assessment. WC is a simple, easily measurable parameter to
diagnose obesity. It is more suitable in the outpatient setting
as well as during field surveys. Moreover, WC is easy to
self‑monitor also.
Being community‑based study and including the rural
population to validate the WC against BMI is the strength
of the study. We did not correlate WC with cardiovascular

Conclusions
WC can be used as screening tool to identify overweight and
obesity, as it showed good sensitivity. Considerable variation in
sensitivity was found among the study population in different
studies. The findings of the present study and also the previous
studies suggest that optimal screening cutoff points may be
different in different populations. Unlike BMI, universal
cutoff may not be possible with WC. More studies are needed
to assess the relationship of different obesity surrogates to
cardiovascular morbidity and mortality.
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Abstract
Background: Transversus Abdominis Plane (TAP) block is a simple and unique method for regional
analgesia, especially for lower abdominal surgeries. The aim of this study was to compare the analgesic
efficacy of TAP block on addition of 0.5 mcg/kg Dexmedetomidine to 0.2% Ropivacaine and 0.2% Ropivacaine
alone in lower abdominal gynecological surgeries. Patients and Methods: Total of 60 female patients, scheduled
for open lower abdominal surgery under general anesthesia, were recruited into two Groups: Ropivacaine
(R) and Ropivacaine and Dexmedetomidine (RD). Group R received USG-guided TAP block with 30 ml of
0.2% Ropivacaine and saline. Group RD received USG-guided TAP block with 30 ml of 0.2% Ropivacaine and
0.5 mcg/kg of Dexmedetomidine. Post-operative pain scores, sedation score, time to first rescue analgesic, and
total opioid requirement in first 24 hours, were calculated. Results: The difference between the duration of time
to first rescue analgesic, between two groups, was statistically significant (p = 0.018). Further, it was observed
that the VAS scoring was lower in group RD as compared to Group R, at al. the time intervals. The RD Group
showed a significant difference between Modified Wilsons sedation score at first hour in both the groups,
p < 0.001. All the patients in both the groups were oriented without sedation and with statistical significance
(p < 0.05). Conclusion: The analgesic efficacy of Dexmedetomidine with 0.2% Ropivacaine in TAP block showed
a positive result when compared to 0.2% Ropivacaine alone. The analgesic efficacy of Dexmedetomidine with
0.2% Ropivacaine was more pronounced when compared to the 0.2% Ropivacaine individually in TAP block
procedure during Lower Abdominal Gynecological Surgeries.
Keywords: Analgesia; Dexmedetomidine; Ropivacaine; TAP block.
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Introduction
A signicant number of patients experience pain
following an abdominal surgery.1 This pain is
severe and causes physiological and psychological
consequences which include patient dissatisfaction,

prolonged hospital stay, and potential progression
to the chronic pain. Transversus abdominis plane
(TAP) block is a novel regional analgesia technique
which is technically simple and provides reliable
analgesia for both intra-operative and postoperative period for lower abdominal surgeries.
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This technique was rst described as a landmark
technique via lumbar triangle of petit in 2001 by Ra
et al.,2 and it was further developed by McDonnell
et al. (2008).6
In TAP block, local anesthetics cause blockade of
the neural afferents which carries pain signalling
from incisional site to the brain and spinal cord,
leading to the sensory blocking of pain. The
ef cacy of TAP block has been proven to provide
effective analgesia for lower abdominal surgery
such as for open appendectomy,3 hernia repair,4
and cesarean section.5 However, the prolonged
duration of analgesic effect, after TAP block,
may be related to the fact that TAP is poorly
vascularized and therefore, the drug clearance may
be slow by reduction of absorption into the blood
stream.6 Therefore, for correct assessment of needle
placement and local anesthetic spread, a new
approach ultrasound-guided TAP block has been
established with increasing success rate and safety
of TAP block.7
Local anesthetics reversibly inhibit the nerve
impulses, thus causing prolonged sensory and
motor block appropriate for anesthesia in different
types of surgeries. Earlier studies were done using
Bupivacaine but in recent studies, Ropivacaine
has been used, which is a long acting regional
anesthetic, and has less cardiotoxic, neurotoxic,
and arrhythmogenic effect, along with having
intrinsic vasoconstrictor effect, when compared
to bupivacaine and lignocaine. It is, however,
structurally related to Bupivacaine.
Dexmedetomidine is an alpha-2 agonist which
has analgesia and sedation effect. It acts by
inhibiting the substances of nociceptive pathway
at the level of dorsal root neuron and further by
activating alpha-2 adrenoreceptor in the locus
coeruleus.8 Dexmedetomidine, when added to local
anesthetic drug, i.e., 0.2% Ropivacaine, prolongs
the duration of TAP block and reduces total opioid
requirement post-operatively.9
Therefore, this study was undertaken to assess
the analgesic efcacy of dexmedetomidine
by
comparing
0.2%
Ropivacaine
with
Dexmedetomidine vs Ropivacaine only in
ultrasound-guided TAP block for post-operative
analgesia, after general anesthesia-induced open
lower abdominal gynecological surgeries.
Materials and Methods
After getting approval from the Institutional
Ethical and Scientic Committee and written
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informed consent from patients, 60 female patients,
between 18 and 60 years of age, with American
Society of Anesthesiologists (ASA) Physical Status
I and II, and scheduled for open lower abdominal
gynecological surgeries under general anaesthesia,
were enrolled in this prospective, double blind,
randomized, comparative study. The study was
carried out at Department of Anesthesiology in,
KLE’s Prabhakar Kore hospital and MRC, Belagavi.
Patients were randomized by using a computergenerated random number table provided to
the interventional anesthesiologist using sealed
envelopes on the day of surgery to ensure blinding.
All patients were randomly allocated in two
Groups—Group RD and R, with 30 patients in
each group.
Group
RD:
Administered
with
0.2%
Ropivacaine (15 ml) + 0.5 mcg/kg Body Weight
(BW) Dexmedetomidine, diluted with normal
saline to 1 ml.
Group R: Administered with 0.2% Ropivacaine
(15 ml) + 1 ml normal saline only.
To maintain the double-blind design, an
investigator, not involved in the study, mixed the
anesthetic solution for the anesthetist who was
performing the block and observing the result.
Methodology
A through pre-anaesthetic evaluation was done.
Standard monitoring of Heart Rate (HR), Systolic
Blood Pressure (BP), Diastolic Blood Pressure,
Mean Arterial Pressure (MAP), respiratory rate,
and peripheral capillary oxygen saturation (SpO2)
were performed. The patients were informed about
the VAS pain scale for assessment of pain where
0 depicts ‘no pain’ and 10 depicts ‘worst possible
pain’. Additionally, history of co-existing diseases
and allergies were also investigated. Patients
enrolled in the study were not given any sedative.
All patients were kept on fast—solid food fastfor
6h and clear uid fast for 2h for clear uids, before
administering the anesthesia.
Anesthetic Technique
After the signing of the informed consent form,
patients were brought to the operation theatre
and an intravenous cannula (18 G) was secured in
their peripheral forearm vein. Standard monitors
including Non-invasive Blood Pressure (NIBP),
ECG Lead, and pulse oximetry probe, were
attached to the patient. Baseline MAP and HR were
recorded and mean value of three readings of each
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of the parameters was taken as the baseline value.

Post-operative Management and Data Collection

All patients received standardized general
anesthesia with intravenous injection: Propofol
2 mg/kg (BW), fentanyl 2 mcg/kg (BW), and
vecuronium 0.1 mg/kg (BW), to facilitate tracheal
intubation. Capnometer was attached to conrm
the tube placement and monitor the EtCO2
intra-operatively. Lungs were ventilated with
volume control mode and oxygen/nitrousoxide/
sevourane were used for the maintenance. The
study drugs were prepared by an anesthesiologist
who was not involved with the rest of the study.
The drug mixtures, in two syringes, were made up
to 16 ml each by the same anesthesiologist.

Patients were observed in recovery room for
hemodynamic stability and side effects and were
monitored for additional medications. After
normalization of vital parameters, the patients were
shifted to the ward and were monitored for 3h by
Anesthesiology team members and thereafter, by
the on-duty nursing staffs for 24h, following end of
the surgery. Both were blinded to group allocation
of the patients.

Before skin incision, bilateral TAP block was
performed using portable Sonosite Ultrasound
and linear 6–13 Mhz ultrasound transducer. The
puncture area and the ultrasound probe were
prepared in a sterilemanner. The probe was placed at
the level of the umbilicus along the anterior axillary
line. A 23-gauge Quincke’s needle was attached to a
10-cm extension. Using in-plane USG technique, tip
of the needle was placed in space between internal
oblique and transversus abdominis muscles. After
negative aspiration, 15 ml of 0.2% ropivacaine was
administered with 1 ml normal saline in Group R
and 0.5 µg/kg (BW) dexmedetomidine, diluted with
normal saline to 1 ml, in Group RD. Drugs were
administered under the direct ultrasound guidance.
Similarly, contralateral block was also performed.

In the recovery room and ward, the following
parameters such as visual analog scale,
time of first rescue analgesia, total opioid
(Tramadol) requirement, degree of sedation by
Modified Wilson’s Sedation Scale, occurrence
of side-effects and hemodynamic parameters
were recorded.
1.

Fig. 1: Visual Analog Scale

2.

Time of First Rescue Analgesia: Rescue
analgesia was provided by injecting
Tramadol 2 mg/kg (BW). This indicated
the duration of analgesia from the time of
administration of TAP block to VAS score >
4 or on patients requested for analgesia.

3.

Total Opioid (Tramadol) Requirement: It is the
total amount of supplemental Tramadol,
calculated for 24h, starting from the
administration of TAP block.

4.

Degree of Sedation: Degree of sedation was
assessed by Modied Wilson’s Sedation
Scale (ranging from 1–4) at 1, 3, 6, 12, 18
and 24h (1 = oriented, 2 = drowsy but easily
roused, 3 = arousable only to mild physical
stimulation, 4 = unarousable to mild physical
stimulation).

5.

Hemodynamic Parameters: HR and MAP
were recorded at 1, 3, 6, 12, and 18h, postoperatively (i.e., after skin closure).

6.

Occurrence of Side-effects: Nausea, vomiting,
drowsiness, bradycardia, or hypotension,
were recorded and treated accordingly.

Intra-operative Data Collection
Intra-operatively, MAP and HR were recorded at
5, 10, and 15 min, after TAP block, and then every
15 min, till the end of the surgery (up to 120 min).
Intravenous uids (RL/RS) were administered by
replenishing maintenance, decit, and replacement
requirements. The patients were observed for
intra-operative complications such as hypotension,
bradycardia, nausea, and vomiting. Hypotension
(dened as fall in MAP below 65 mm Hg) was
treated with IV uids and if required, then with
6 mg of injection, mephentermine IV. Bradycardia
(dened as HR < 50 beats per min) was treated
with IV injection, atropine 0.6 mg. Nausea and
vomiting was treated with injection, ondansetron
with 0.1 mg/kg IV. All physiological variables and
drugs used were recorded in a data collection chart.
After standardized extubation and awakening at
completion of surgery, patients were shifted to
Post-anesthesia Care Unit (PACU).

Visual Analog Scale (VAS): VAS score was
observed at 1, 3, 6, 12, 18 and 24h postoperatively (0: No pain, 1–2: Least pain,
3–4: Mild pain, 5–6: Moderate pain, 7–8:
Severe pain, 9–10: Excruciating pain as
shown in Fig. 1.
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Table 1: Specification of groups

Statistical analysis was done by using Pearson’s
Chi-square test for independence of attributes
for categorical variables which were presented
as number of patients and percentage of patients
and compared across the two groups. Continuous
variables were presented as mean (standard
deviation) and compared across the two groups
using unpaired t - test, if the data followed normal
distribution, and Mann—Whitney U test, if the
data did not follow normal distribution. An alpha
level of 5% was taken i.e., if any p - value was less
than 0.05, it was considered statistically signicant.
Statistical analysis was performed with the SPSS 20
statistical package.
Results
A total of 60 number of patients were enrolled in
the study and randomly divided into two groups of
30 patients each, depending on the drugs used. All
enrolled patients completed the study, as specied
in Table 1.

Number
of Patients

Groups

Drugs Received

Group R

15 ml of 0.2% Ropivacaine with 1 ml
with normal saline. (Total volume
16 ml)

30

Group RD

15 ml of 0.2% Ropivacaine with
0.5 mcg/kg of Dexmedetomidine
diluted to 1 ml with normal saline.
(Total volume 16 ml)

30

We observed that majority of the subjects in
Group RD were within the age of “41–50”, followed
by “21–30”, whereas in Group R, most of the
subjects were of the age group “31–40”, followed by
“41–50”. Average height and weight of the subjects
in the Group RD sample was 159.03 (cm) and
63.8 (kg), respectively, whereas in Group R, it was
158.37 (cm) and 63.07 (kg), respectively. The MAP as
well as mean HR, at baseline, was not signicantly
different between the groups (p = 0.4407, p = 0.7612,
respectively). ASA status of subjects in both groups
were equally distributed (p = 0.2949). The duration
of surgery was also similar in both the groups.
Majority of the subjects underwent myomectomy
surgery followed by salpingo-opherectomy surgery.
All these parameters are summarized in Table 2.

Table 2: Summary of statistics of various factors
Group
Group RD n (%)
Group R

Factor

Sub-category

Age group
(years)

21–30

8 (26.67%)

2 (6.67%)

31–40

6 (20%)

12 (40%)

41–50

10 (33.33%)

9 (30%)

51–60
61–70

6 (20%)
0

5 (16.67%)
1 (3.33%)

71–80

0

1 (3.33%)

38.73 ± 11.74

42.87 ± 12.15

Weight (kg)

63.8 ± 9.14

63.07 ± 10.19

Height (cm)

159.03 ± 7.09

158.37 ± 6.99

B MP

93.8 ± 11.59

96.27 ± 12.98

B Pulse

80.03 ± 9.36

80.8 ± 10.07

20 (66.67%)

15 (50%)

Grade II
Duration of surgery (hours)

10 (33.33%)
2.10 ± 0.66

15 (50%)
2.07 ± 0.69

Type of
surgery

8 (26.67%)

7 (23.33%)

Age (years)

ASA

Grade I

myomectomy
tah with bso

6 (20%)

6 (20%)

exp laprortomy for ectopic

6 (20%)

5 (16.67%)

ovarian mass laprotomy
4 (13.33%)
5 (16.67%)
B/lsalpingoopherectomy
6 (20%)
7 (23.33%)
Abbreviation: B MP: Baseline mean atrial pressure; B Pulse: Baseline Pulse rate; ASA: American Society of
Anesthesiologists
Table 3: Mean time (in hours) for 1st rescue analgesia
Group

Time to 1st rescue analgesia post-operatively (in hrs)

Group RD

Group R

Mean ± SD

Mean ± SD

p - Value

Significance

17.63 ± 8.76

12.6 ± 6.61

0.018

Significant
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The study showed that the duration of time to rstrescue analgesic was much longer and signicant
(p = 0.018) in Group RD than in Group R (Table 3).
The study also assessed the comparison of the
total amount of opioid requirement, i.e., tramadol
(mg/kg BW) in rst 24h, post-operation, between
both the groups which was statistically signicant
(p = 0.011). i.e., there was more opioid requirement
in Group R than in Group RD (Table 3).
VAS score was signicantly lower (p < 0.05) in
Group RD as compared to Group R at all the time
intervals during the post-operative period at xed
time intervals (i.e., 1, 3, 6, 12, 18 and 24h), after skin
closure (Table 4).
There was a difference observed in terms of
mean sedation scores of the groups at xed time
intervals. About 15 patients in Group RD had

Modied Wilsons score of 2, i.e., they were sedated
but arousable, whereas in Group R, all the patients
had Modied Wilsons score of 1, i.e., they were
oriented, without sedation, during rst hour of postoperation (p < 0.05). All patients in both the groups
were in conscious state without giving any sedation
at 3, 6, 12, 18 and 24h, post-operatively (Table 5).
When the comparison was done for mean HR
and MAP during intra-operative condition at xed
time intervals, it was concluded that there were no
signicant differences found between the groups
(Fig. 2). Similar results were also foundin postoperative condition as well for both the mean heart
rate as well as MAP (Fig. 3).
When the occurrence of hypotension and
bradycardia were monitored and compared, it was
found that none of the patients, in either groups,
were reported with these conditions.

Table 4: Total opiod requirement in first 24 hours post-operatively (in milligrams)
Group

Total Opioid requirement (Tramadol in mg)

Group RD

Group R

Mean ± SD

Mean ± SD

p - value

Significance

86.67 ± 81.93

143.33 ± 81.72

0.011

Significant

Table 5: Post-operative mean VAS scores at fixed time intervals
Group

Post-operative VAS score
at different intervals

Group RD

Group R

Mean ± SD

Mean ± SD

p - value

Significance

VAS at 1 hour

0.03 ± 0.18

0.33 ± 0.48

0.003

Significant

VAS at 3 hour

0.57 ± 0.68

1.2 ± 0.66

0.001

Significant

VAS at 6 hour

1.67 ± 1.58

2.6 ± 1.25

0.012

Significant

VAS at 12 hour

3.17 ± 0.46

4.23 ± 0.43

< 0.001

Significant

VAS at 18 hour

4.27 ± 0.45

3.5 ± 1.38

0.030

Significant

VAS at 24 hour

3.33 ± 1.15

4.3 ± 0.79

< 0.001

Significant
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Fig. 2: Intra-operative mean HR and mean MAP between 2 Groups
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Fig. 3: Comparison of post-operative mean heart rate and mean MAP

Discussion
The present study was a prospective, double
blinded, randomized, comparative study which
aimed to assess the efcacy of dexmedetomidine
with ropivacaine and ropivacaine alone, by using
the USG TAP block technique.
In the present study, we compared 0.2%
ropivacaine
and
0.2%
ropivacaine
with
dexmedetomidine in TAP block, in terms of
prolongation of duration of post-operative
analgesia. We observed that the duration of postoperative analgesia (in hours) was more prolonged
in Group RD in comparison to the Group Rand
the difference was statistically signicant (17.63
± 8.76 vs 12.6 ± 6.61) which was comparable to a
study conducted by Ramesh Kumar et al. (2017).10
They observed that, in Group RD, the duration of
analgesia was 482 ± 52.94 min and for Group R, it
was 352 ± 22.88 min. Thus, the mean duration of
analgesia was signicantly increased (p < 0.001) in
the Group RD.

analgesic in patients who had VAS score > 4 postoperatively. They reported that lesser total dose
of opioid in rst 24h was seen in the Group RD
which received Dexmedetomidine as an analgesic
adjuvant as compared to Group R (p < 0.001). Our
ndings were also supported by the ndings of Rai
et al., (2016)13 who observed that the total dose of
tramadol used was less among patients in Group
RD when compared to Group R (98 ± 34.9 mg vs
71 ± 24.9 mg, p < 0.001), during the rst 24 h of postoperative condition.
In our study, VAS scores were recorded in postoperative period at xed time intervals of 1, 3, 6, 12,
18, and 24h. VAS scores were observed to be lower
in Group RD as compared to Group R, at intervals.
The differences in between the VAS score of the
groups were found to be statistically signicant at
all the respective time intervals (p < 0.05).

Bala Bhaskar et al., (2016)11 stated that addition
of adjuvants like dexmedetomidine with local
anesthetics have been associated with prolongation
of the duration of the TAP block and this study
support our ndings as well.

The mean VAS score was < 1 during 1st and
3 hour in Group RD. Whereas in Group R, mean
VAS score was < 1 only during 1st hour. In RD
Group, the VAS score was appeared to be > 4 rst
time during 18th hour and in R Group, it appeared
during 12th hour itself following which rescue
analgesia was given. The 1st rescue analgesia postoperatively was given at a mean duration of 17.6h
in Group RD and at 12.6h in Group R.

In our study, opioid (tramadol 2 mg/kg) was
used as a rescue analgesic. We calculated the total
opioid requirement in rst 24h, post-operatively.
The total opioid requirement in was much lesser
in Group RD (86.67 ± 81.93) than in Group R
(143.33 ± 81.72). This difference in total opioid
requirement in rst 24h was statistically signicant
when compared between the groups and was
also supported by Kumar et al., (2017)12 who also
used tramadol, 2 mg/kg intravenous as rescue

Our ndings were in concordance with Mishra
et al., (2017)14 who found that pain scores in Group
RD were signicantly lower than pain scores in
Group R at 1 (p = 0.014), 3 (p = 0.027), 12 (p = 0.011)
and 18h (p = 0.041). The pain scores in Group
RD were higher than Group R, at 6h as well, but
the difference was not statistically signicant
(p = 0.203). Rai et al., (2016)13 found that the mean
VAS score was signicantly less at post-operative
time intervals of 1, 4, and 6h in Group RD when

rd
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compared with the Group R (p < 0.05). Thus, we can
infer that dexmedetomidine signicantly lowered
post-operative VAS scores as proved in studies by
Mishra et al.,14 and Rai et al., which was similar to
ndings in our study.
The degree of sedation was assessed at 1, 3, 6,
12, 18, and 24h. It was observed that none of the
patients had sedation score of more than 1 in
Group R at all the time intervals and Group RD,
similar to a study conducted by Waleed et al.,
(2014) who also observed that the incidence of
sedation was statistically signicant only for the
rst post-operative hour in patients who received
dexmedetomidine (p < 0.005).15 In our study, in the
post-operative period, the groups were compared
based on the changes in HR and MAP, at xed
time intervals. The differences were statistically
signicant in median HR for at least a pair of time
periods. In a study, conducted by Madhuri et al.,
(2017) HR and blood pressure were monitored
at 0, 2, 4, 6, 12, 24, 36, and 48h.16 They found that
statistically signicant difference was noted
between groups in terms of HR and blood pressure
up to 6h, with no statistically signicant difference
noted afters 6h. Hence, in our study, we found
signicant difference in HR or MAP between the
groups at time interval from 5 min and 10 mins
(p Adj < 0.05), in both groups.
The distribution of ASA status of patients in
both the groups was comparable and difference
was not statistically signicant. Hence, inuence of
ASA status, if any, was also similar in both groups.
The mean duration of surgery and distribution of
patients according to surgery were almost similar
in both groups without any statistical signicance.
Therefore, the inuence of these parameters on this
study was also same in the groups.
In our study, we have found that the two groups
were comparable in HR and MAP intra-operatively
and post-operatively at xed time intervals and

there was no difference observed. Similarly,
Kumar et al., (2017)12 reported in their study that
there is no statistically signicant difference in
HR, after giving TAP block, between the Group R
and RD Group which received Ropivacaine and
Dexmedetomidine. In concordance to our study,
it was also reported that the results between the
groups were not statistically signicant, in MAP, at
all time intervals.
In our study, peri-operative as well as postoperative hypotension or bradycardia was not
observed in any patient. These ndings were
in accordance to the ndings noted by Kumar
et al., (2017)17 where none of patients reported
any signicant hypotension or bradycardia.
Thus, we can infer from the above studies that
dexmedetomidine leads to some degree of sedation
when added as an adjuvant in nerve blocks and this
is in concordance with our study, (Table 6 and 7).
Table 6: Distribution of subjects by Hypertension and
Bradycardia
Status

Group RD

Group R

p - value

Hypotension

Absent

30 (100%)

30 (100%)

—

Bradycardia

Absent

30 (100%)

30 (100%)

—

Limitations of the study
We had limited access with respective to eligible
subjects; A larger sample size would help us
in giving more detailed information about the
ef cacy. The effectiveness of TAP block could
not be accurately assessed as it was performed
following the induction of general anesthesia, but
placement of the needle with USG and skill of the
operator was taken into consideration. Secondly,
the plasma concentration was not measured of
dexmedetomidine, so, determination of its action
related to systemic absorption or pure local effect
couldn’t be found out.

Table 7: Mean Sedation Scores of the groups at Fixed Time Intervals
Group

Post operative modified Wilsons Sedation
Score at Various Intervals

Total

p - value

Significance

30 (100%)

45 (75%)

< 0.001

Significant

0 (0%)

15 (25%)

30 (100%)

30 (100%)

60 (100%)

NA

NA

30 (100%)

30 (100%)

60 (100%)

NA

NA

1

30 (100%)

30 (100%)

60 (100%)

NA

NA

Sedation Score at 18 hour

1

130 (100%)

30 (100%)

60 (100%)

NA

NA

Sedation Score at 24 hour

1

30 (100%)

30 (100%)

60 (100%)

NA

NA

Group RD

Group R

1

15 (50%)

2

15 (50%)

Sedation score at 3 hour

1

Sedation Score at 6 hour

1

Sedation Score at 12 hour

Sedation score at 1 hour
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We can conclude that the TAP block technique
with dexmedetomidine and ropivacaine increases
the duration of time to rst rescue analgesia,
reduces total opioid requirement, VAS scores in the
post-operative period with no side-effects when
compared to 0.2% ropivacaine-mediated TAP block
technique.

Mishra M, Mishra SP, Singh SP. Ultrasoundguided transversus abdominis plane block: What
are the benefits of adding dexmedetomidine to
ropivacaine? Saudi J Anesth. 2017;11(1):58.

10.

Kumar SR, Vasanthageethan R, Selvaraju G. A
comparative study of ropivacaine and ropivacaine
with dexmedetomidine as post-operative
analgesia for lower abdominal surgeries under
ultrasound-guided transversus abdominis plane
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References

11.

Bhaskar SB, Balasubramanya H. The transversus
abdominis plane block: Case for optimal tap.
Indian J Anesth. 2016;60(4):231.

12.

Gupta AK, Yadav DK, Mishra LS, et al.
Comparison between 0.2% Ropivacaine vs
0.2% Ropivacaine with Dexmedetomidine In
ultrasound guided transversus abdominis plane
block for post-operative analgesia in Unilateral
Lower Abdominal Surgeries. Int J Inn Res Med
Sci. 2017;16(1):26–43.

1.

Rana S, Verma RK, Singh J, et al. Magnesium
sulphate as an adjuvant to bupivacaine in
ultrasound-guided transversus abdominis plane
block in patients scheduled for total abdominal
hysterectomy under subarachnoid block. Indian J
Anesth. 2016;60(3):174.

2.

Rafi AN. Abdominal field block: A new
approach via the lumbar triangle. Anesthesia.
2001;56(10):1024–26.

13.

Carney J, Finnerty O, Rauf J, et al, Ipsilateral
transversus abdominis plane block provides
effective analgesia after appendectomy in
children: A randomized controlled trial. Anesth
Analg. 2010;111(4):998–1003.

Rai P, Singh D, Singh SK, et al. Effect of addition of
dexmedetomidine to ropivacaine in transversus
abdominis plane block on post-operative pain in
lower segment cesarean section: A randomized
controlled trial. J Dent Med Sci. 2016;15:122–25.

14.

Mishra M, Mishra SP, Singh SP. Ultrasoundguided transversus abdominis plane block: What
are the benefits of adding dexmedetomidine to
ropivacaine? Saudi J Anesth. 2017;11(1):58.

15.

Almarakbi WA, Kaki AM. Addition of
dexmedetomidine to bupivacaine in transversus
abdominis plane block potentiates post-operative
pain relief among abdominal hysterectomy
patients: A prospective randomized controlled
trial. Saudi J Anesth. 2014;8(2):161.

16.

Vyas M, Deepshika D, Patel KB. Addition
of dexmedetomidine to bupivacaine in USG
guided transversus abdominis plane block
potentiates post-operative pain relief among
Lower Abdominal Surgeries. Int J Sci Res.
2017;6(9):360–62.

17.

Kumar VS, Cheran K, Chaitanya K. Comparison
of dexmedetomidine with bupivacaine and
bupivacaine alone for post-operative analgesia in
ultrasound guided transversus abdominis plane
block in patients undergoing Lower Abdominal
Surgeries. Int J Curr Med Pharm Res. 2017;
3(2):1363–68.

3.

4.

5.

6.

Aveline C, Le Hetet H, Le Roux A, et al.
Comparison
between
ultrasound-guided
transversus abdominis plane and conventional
ilioinguinal/iliohypogastric nerve blocks for daycase open inguinal hernia repair. Br J Anesth.
2010;106(3):380–86.
McDonnell JG, Curley G, Carney J, et al. The
analgesic efficacy of transversus abdominis plane
block after cesarean delivery: A randomized
controlled trial. Anesth Analg. 2008;1;106(1):186–
91.
Carney J, McDonnell JG, Ochana A, et al. The
transversus abdominis plane block provides
effective post-operative analgesia in patients
undergoing total abdominal hysterectomy.
Anesth Analg. 2008;1;107(6):2056–60.

7.

McDermott G, Korba E, Mata U, et al. Should we
stop doing blind transversus abdominis plane
blocks? Br J Anesth. 2012 11;108(3):499–502.

8.

Gertler R, Brown HC, Mitchell DH, et
al. Dexmedetomidine: A novel sedativeanalgesic agent. Proc (Bayl Univ Med Cent).

IJAA / Volume 6 Number 6 (Part - II) / Nov - Dec 2019

Original Research Article

Comparative evaluation of transnasal
dexmedetomidine and transnasal midazolam for
premedication in children undergoing
anesthesia: A double‑blind randomized clinical
trial
Manjunath C Patil1*, Pavan Dhulkhed2, Narendra Malineni3
1Professor, 2Assistant

Professor, Department of Anaesthesiology, J.N.Medical College, Belgaum 590010.
Professor, Dept of Anaesthesiology, Pinnamaneni Siddartha Medical College, Gannavaram. Vijaywada. Andhra Pradesh.
Email: mcpatil52@gmail.com,pavandhulkhed1984@gmail.com,drnaren28@gmail.com
3Assistant

Abstract

Background: Children posted for surgeries experience anxiety in perioperative period. Sedative premedications used,
reduce anxiety and help in smooth induction of anesthesia. Midazolam is commonly used to overcome anxiety has
adverse effects like behavioral changes, hiccups, etc. Dexmedetomidine, a highly selective alpha 2 agonist, also has
sedative properties. Aims and objectives: To compare the efficacy of transnasal dexmedetomidine and transnasal
midazolam as premedicants in pediatric age group for parental separation anxiety and anesthesia mask acceptance.
Methods: This study included 60 American Society of Anesthesiolosits I–II children between 1–10 of years posted for
lower abdominal and lower limb surgeries under caudal anesthesia. After Ethical committee’s clearance and informed
consent, the child was allocated to either groups by a computer generated randomization table to receive 0.2 mg/kg
midazolam (Group M) and 1 mg/kg dexmedetomidine (Group D) transnasally. Parental Separation Anxiety Scale
(PSAS) and Mask Acceptance Scale (MAS) were assessed. Results: Demographic data was 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). Conclusions: Transnasal dexmedetomidine 1 mg/kg is an effective alternative for
premedication in children undergoing anesthesia and with better parent separation and mask acceptance compared to
transnasal midazolam 0.2 mg/kg.
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INTRODUCTION
Children posted for surgeries experience significant
anxiety and distress in the perioperative period. They

usually lack cooperative, are afraid, and anxious,
particularly on parental separation, mask 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 decrease anxiety, psychological
trauma, and for 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
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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, untoward effects like changes in the behavior
and
temper
tantrums
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
g/kg) and intranasal midazolam (0.2 mg/kg) as
premedicants in children with regards to parental
separation anxiety and anesthesia mask acceptance. The
secondary objective was to observe the occurrence of
adverse events such as bradycardia and desaturation.

MATERIAL AND METHODS
After obtaining approval from the Institutional Ethics
Committee and informed consent, sixty ASA I or II
children aged 1–10 years, posted for lower abdominal and
lower limb surgeries under caudal epidural anesthesia
with sedation between January 2017 and December 2017,
were enrolled and randomly divided into two groups by a
randomization table which was generated by a software,
into Group M receiving 0.2 mg/kg transnasal midazolam
(up to a maximum 5 mg) and Group D receiving 1 g/kg
dexmedetomidine transnasally 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 known allergy to
dexmedetomidine or midazolam, cardiac arrhythmia,
heart disease, rhinitis, and delayed milestones.
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 Anaesthesia mask acceptance were evaluated
by the anesthesiologist who induces the baby.
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  =0.05 and Type II error
rate  = 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.

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]. Intranasal 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 induction of
anaesthesia was 1.7 ± 0.59 in group D and 2.1 ± 0.58 in
group M 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].
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Table 1: Demographic data
Parameters
Group D
Group M
Age(years)
2.8±1.8
3.2±2.22
Sex (male:female)
30 (6:24)
30 (4:26)
Weight (kg)
11.6±3.32
12.8±3.99
Hb %
12.1±1.19
11.9±1.48

P
0.435
0.488
0.217
11.9±1.48

Table 2: Parental Separation Anxiety Scale and MAS
Group D
Group M
P
PSAP
1.2±0.40
1.6±0.56
0.003
MAS
1.7±0.59
2.1±0.58
0.020

Figure 1: Preoperative mean heart rate; Figure 2: Preoperative mean oxygen saturation; Figure 3: Parental Separation Anxiety Scale and
MAS

DISCUSSION
Children undergoing surgery experience excessive
anxiety and stress during the perioperative period which
can lead to adverse outcome 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. A
high incidence of adverse postoperative psychological
changes and temper tantrums have also been observed.
Dexmedetomidine is a newer ‑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. Transnasal 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. Transnasal administration has
faster onset of action and also reduces first‑pass
metabolism. Transnasal 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 transnasal 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,
respectively.10 Hence, we decided to administer 0.2

mg/kg midazolam as premedicant by transnasal route.
Transnasal dexmedetomidine has been used in doses
ranging from 0.5 to 1.5 g/kg. In a comparative study by
Yuen et al., it was shown that 75% of the children in
dexmedetomidine 1 g/kg group had satisfactory sedation
when compared to 59.4% in 0.5 g/kg group.11 Ghali et
al. showed that dexmedetomidine is effective and safe
intranasally in 1 g/kg dose. Hence, we decided to use 1
g/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
g/kg IV dexmedetomidine, given over 10 min, produced
a significant reduction of HR >15% compared with
baseline.13 In our study, HR was decreased by 2% from
baseline at 10 min and 9.1% from baseline at 30 min after
transnasal dexmedetomidine premedication. Similarly,
HR was decreased by 8.8% from baseline at 30 min after
transnasal midazolam premedication [Figure 1]. In a
comparative study of transnasal 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 g/kg transnasal 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 transnasal
dexmedetomidine and 7% from baseline in the transnasal
midazolam group was noted.7 There was no evidence of
fall in oxygen saturation, reduction in respiratory rate or
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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 transnasally administered midazolam
and dexmedetomidine are safe and comparable to the
findings of other studies.10,11
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 transnasal 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
scale12 and Akin et al. used a 4‑point scale at 30 min7 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 g/kg transnasal dexmedetomidine
premedication is capable of producing a satisfactory
PSAS when compared to 0.2 mg/kg transnasal 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
transnasal 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
children13 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, we
found that transnasal dexmedetomidine provides better
mask acceptance score than transnasal 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 transnasal midazolam and
transnasal dexmedetomidine, seven children receiving
midazolam were noted to become euphoric or restless
after premedication, but none after dexmedetomidine.15

CONCLUSION
In our study, we conclude that transnasal
dexmedetomidine 1 g/kg is more effective and a safe for
premedication in children undergoing lower abdominal
surgeries under caudal epidural anesthesia, has good
parent separation and mask acceptance at anaesthesia
induction in comparison with transnasal midazolam 0.2
mg/kg without causing much side effects or postoperative
complications.
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ABSTRACT
Background: Head and neck swellings are common in routine otorhinolaryngologic practice. This study was done to
assess the incidence and varied presentation of different congenital neck swellings.
Methods: Hospital based prospective study done in the Department of Otorhinolaryngology at a tertiary care hospital
from January 2017 to December 2018. A total of 28 patients with slow, progressive neck swellings were selected after
excluding thyroid swellings and acute inflammatory neck swellings. All patients had no other complaints. After a
thorough clinical examination and investigations like ultrasonography, fine needle aspiration cytology and
radiological examination, surgery was done, and specimens obtained were sent for histopathological examination.
Patients were followed up to 1 year.
Results: 28 patients with congenital neck mass were studied. 15 were thyroglossal cysts, 7 were branchial anomalies,
5 were dermoid cysts and 1 was bronchogenic cyst. The most frequent congenital neck mass was thyroglossal duct
cyst and fistula (53.57%) followed by, in descending order, cysts and fistulas of the branchial apparatus (25%),
dermoid cysts (17.85%) and bronchogenic cyst (3.5%) respectively.
Conclusions: The overall presentation in terms of age group, location, incidence and clinical features of congenital
neck swellings is an enigma to the treating surgeon as well as the pathologist. The prevalence varies largely among
centres. A knowledge of the varied differential diagnosis of slow progressive masses in the neck should be kept in
mind while planning the surgical procedure for total removal of the lesion to avoid recurrence.
Keywords: Branchial cyst, Bronchogenic cyst, Congenital neck mass, Dermoid cyst, Thyroglossal cyst

INTRODUCTION
Slow, progressive swelling in the head and neck region is
one of the common clinical presentations in
otolaryngologic practice. Presence of a neck mass poses a
diagnostic dilemma for the otolaryngologist.1 The most
common neck masses of non-inflammatory type are
believed to be of congenital origin. Although usually
present at birth, they can appear at any age.2
These masses are classified as lateral neck masses
(including branchial cyst or fistula), midline neck masses
(including thyroglossal duct cyst or fistula, thymic cyst,
dermoid cyst, and teratoma of the neck), and masses of

the entire neck
lymphangioma).2

(including

hemangioma

and

The commonest congenital neck mass is thyroglossal
duct cyst accounting for 70%.3
Although it is a dormant embryological remnant, it can
present at any age and requires excision. Branchial cysts
and fistulas are well recognized anomalies in the head
and neck due to persistence of the remnants of the cleft
and pouch.4
Dermoid cysts are benign swellings derived from both
ectoderm and mesoderm. A congregation of dermal
derivatives like hair follicles, sweat and sebaceous glands
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and fibro adipose tissue along with keratinizing
squamous epithelium is typically present.
Due to the diverse location and cosmetic concern
associated with these neck masses, patients often present
to multiple specialty clinics such as otolaryngologists,
plastic surgeons and primary care physicians. Hence
knowledge of the evaluation techniques and treatment
modalities is of paramount importance.5
Aim
The aim of the study was to assess the incidence and
varied presentation of different congenital neck
swellings.
METHODS

The most frequent lateral neck mass were branchial arch
anomalies of the second arch. Table 2 shows the location
of various branchial arch anomalies, most of which were
located in the upper neck (85.71%).
Table 1: Percentage of cases with age group at
presentation.
Age group
0-10
11-20
21-30
31-40
41-50
51-60
Total

Number of cases
6
8
5
5
3
1
28

%
21.42
28.57
17.85
17.85
10.71
3.57
100

This is a prospective study done in the Department of
Otorhinolaryngology at KLES Dr. Prabhakar Kore
Hospital and Medical Research Centre from January
2017 to December 2018.
Twenty-eight patients with neck swellings were selected
after excluding thyroid swellings and acute inflammatory
neck swellings.
Ethical approval was taken. After history taking, each
patient was examined thoroughly and subjected for
appropriate investigations like fine needle aspiration
cytology (FNAC) and relevant imaging modalities. All
surgeries were performed under general anesthesia.
Specimens obtained were sent for histopathological
examination. Post operatively patients were followed up
at 1, 6 and 12 months.
Data analysis was done using IBM® SPSS version 23
software. Descriptive statistics was used wherever
applicable.

Figure 1: (A-C) Bronchogenic cyst which presented to
us as thyroglossal cyst; (D and E) bilobed thyroglossal
cyst.
E-a: Hyoid bone; b and c: The two lobes below the hyoid.

Branchial anomalies were excised, and their tract was
traced till the aerodigestive system where their origin was
present. The cut section was partially brownish in colour
with mucoid material within the cystic cavity, the cyst
wall was very thick with papillary projections (Figure 2).
Table 2: Location of neck mass with frequency in
percentage.

RESULTS
The study group comprised 12 males and 16 females,
with a male-to-female ratio of 1:1.3 in age ranging from 8
years to 60 years. The maximum number of cases were
seen in the second decade of life (28.57%) and first
decade of life (21.42%) respectively as shown in Table 1.
Amongst 28 cases, 15 cases were of thyroglossal cyst
(53.57%), 7 of branchial anomalies (25%), 5 of dermoid
cyst (17.85%) and 1 bronchogenic cyst (3.5%). There
were 21 (75%) midline and 7 (25%) lateral swellings.
Most of the thyroglossal duct cysts were from sub hyoid
region. An interesting observation was made in one of the
cases which was found to be a sub hyoid bilobed variety.
Interestingly, one patient presented as thyroglossal cyst
clinically but the specimen on histopathological
examination revealed to be a bronchogenic cyst (Figure
1). Modified Sistrunk operation was done in all the cases.

Neck region Lesion
Patients
Thyroglossal cyst (fistula)
Subhyoid
14
Suprahyoid
1
Histopathology15
thyroglossal cyst
Dermoid (location)
Midline
Thyroid
3
Sublingual
2
Histopathology:
Epidermoid
2
Dermoid
3
Upper neck
6
Lateral
1
(branchial Lower neck
cyst)
Cysts
6
Fistula
1
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%
93.33
6.66
100
60
40
40
60
85.71
14.28
85.71
14.28
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DISCUSSION
Midline and lateral regions of the neck have distinct
developmental differences and knowledge of this is
helpful to differentiate a midline lesion from a lesion in
the lateral cervical region.
In our study majority of the patients presented during
their decade. It differs from study to study. In different
articles it is suggested as 7.8 years, 37.6 years, and 15.4
years indicating the variable age at which they present to
the clinician due to their asymptomatic nature.6-8
Figure 2: (A) Pre and intra-operative; (B) branchial
cyst.
Dermoid cysts were 5 in number (17.85%). 2 were
reported as epidermoid cyst and 3 were dermoid on
histopathology. Two were in the sublingual region and 3
were in the thyroid region. One case which was clinically
mimicking a thyroid swelling with retrosternal extension
on computed tomography was later reported as an
infected dermoid cyst on FNAC. Intraoperatively, varied
amounts of cartilage, hair follicles and purulent paste like
material along with cystic areas were seen as shown in
Figure 3 (B, D, F).

The male to female ratio was 1:1.3 which is comparable
to the study of Mazharul et al.9
Most of the studies showed thyroglossal cyst is the
commonest congenital neck swelling.3,6,10 The origin of
the cysts was similar to study done by Mazharul et al, and
Shih-Tsang et al, in which thyrohyoid was noted in
71.43% and 74% and suprahyoid in 14.29% and 22%
respectively.9,11 Association with malignancy preclude
these lesions from being overlooked.12
Bilobed thyroglossal cyst is a rare clinical entity with no
recent reported cases in literature.
The second branchial cleft system contributes to more
than 90% of the anomalies which is consistent to this
finding. Although a background idea about the tentative
tract is paramount, patients usually undergo revision
surgeries due to the atypical course of the fistula. The
recurrence rate is 3% for a primary lesion and 22% with
previous surgery. All cases had no recurrence.
Dermoid cysts are located in different parts of the body,
but only 7% occur in the head and neck.5 Authors found
an incidence of 17.85% at authors centre. The
histopathological results were similar to Mazharul et al.9
Recurrence causes a cosmetically deforming scar. Hence,
the importance to establish a diagnosis and plan total
excision is important.5
The majority of bronchogenic cysts are located in the
mediastinum and the lung parenchyma. However, various
ectopic locations exist. In the neck, they are rare and very
difficult to diagnose preoperatively.13 One of this case
which presented as a thyroglossal cyst clinically was
paradoxically reported as a bronchogenic cyst on
histopathological examination. There are only 31 cases
reported till 2011.14
CONCLUSION

Figure 3: (A and B) Dermoid cyst; (C and D) infected
dermoid which presented as thyroid swelling; (E and
F) sublingual dermoid.
All patients were followed up to one year and no
recurrence was noted.

The overall presentation in terms of age group, location,
incidence and clinical features of congenital neck
swellings is an enigma to the treating surgeon as well as
the pathologist. The prevalence varies largely among
centers. Knowledge of the varied differential diagnosis of
masses and associated cosmetic concerns of the patient
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should be kept in mind while planning surgical procedure
for total removal of the lesion thus preventing recurrence.
Funding: No funding sources
Conflict of interest: None declared
Ethical approval: The study was approved by the
Institutional Ethics Committee
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Abstract
A thyroglossal duct cyst occurs when there is failure of obliteration of the thyroglossal duct in the foetus during descent of the

thyroid from the tongue base to its position in the neck. Here we are presenting a case report of a 24-year-old female who presented
with history of mucoid discharge from the midline of the neck at the level of the thyroid cartilage on the right side since childhood.
Preoperative fistulogram was done and extent of the tract was determined. Surgery was performed using a single neck incision
along Langers lines for best cosmetic result and meticulous dissection was done. A thyroglossal duct fistula along its entire tract was
removed using a single incision thus being one amongst the many long excised thyroglossal duct fistulas till date excised by using a
single incision. There has been no recurrence after 18 months of follow up.

Keywords: Thyroglossal Duct Fistula; Cosmetic Surgery; Single Incision Surgery

Abbreviation
TGDC: Thyroglossal Duct Cyst.

Introduction

Embryonically, as the lateral lingual swellings aproximate in

the centre to form the tongue, the thyroid gland descends to the
neck. During its descent, the thyroglossal duct connects the base

of the tongue to the middle part of the gland which is attached to
the foramen cecum. This connection tracks anterior to the hyoid

bone and usually atrophies around the 10th week of gestation [1].
A thyroglossal duct cyst (TGDC) occurs when there is failure of

Case Report
A 24-year-old female presented with frequent painful swelling

and a gradually enlarging midline neck mass over 10 years. The
patient had undergone incision and drainage for the same elsewhere 6 years ago. Following the procedure, she developed a small

opening in the neck with mucoid discharge which was continuous

(Image 1). There was no pain or difficulty in swallowing. Her menstrual history did not reveal any abnormality.

obliteration of the thyroglossal duct in the foetus during descent of
the thyroid from the tongue to its position in the neck. They may be
situated anywhere from the region of the foramen caecum at the

base of the tongue to the level suprasternal notch [2]. TGDC is one
of the most common congenital midline abnormalities of the neck,
the frequency being about 7% of the population. This also represents approximately 75% of congenital neck diseases [3].

Thyroglossal duct cysts occur mostly in children less than 10

years, but its appearance can be seen late through the life [4]. Most
common location being subhyoid region [5,6]. Most common pre-

senting feature is neck swelling along with discharge [5]. Male preponderance is seen [5-7].

Image 1: Thyroglossal sinus tract opening in midline of neck.

The patient was evaluated using routine blood investigations

which were normal.
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The thyroid function test was normal and the ultrasonography

of the neck revealed that the thyroid gland was found to be normal. However, an abnormal tract was noted on the right side of the
neck likely suggestive of a thyroglossal fistula.

Hence we further proceeded with a fistulogram of the neck us-

ing water soluble dye and the fisulous tract was seen extending up

02

The sutures over the incision site were removed on the 8th post-

operative day.

The patient has been following up uneventfully since the last 18

months with no discharge/recurrence.

to 0.5cms above the body of the mandible. There was no involvement of the hyoid bone (Image 2).

Image 4: Dissected thyroglossal fistula tract measuring 7.5 cm.

Discussion
A thyroglossal duct cyst is the most common congenital neck

Image 2: Preoperative fistulogram showing the
extent of the sinus tract.
After obtaining fitness the patient was taken up for surgery.

An incision was taken at the level of the superior border of the

mass, resulting from the persistence and dilatation of remnants of

an epithelial tract formed during migration of the thyroid during
embryogenesis. Although thyroglossal duct cysts generally present

clinically in children, it is important to understand that the lesion
can present in adults as well, sometimes much later in life as seen
in this case [8].

There are four general locations of the thyroglossal duct: intra-

thyroid cartilage of about 3cms at the site of the fistulous opening

lingual (2.1 per cent); suprahyoid (24.1 per cent); thyrohyoid (60.9

ticulous dissection and gentle traction and the fistulous tract was

other theories, however, the embryonic thyroid can develop along

in the neck after injecting methylene blue dye. The fistulous tract
was traced upto 0.5cms above the body of the mandible by meexcised. The base was ligated and cauterised (Image 3).

per cent); and suprasternal (12.9 percent) [9]. Our case is in agree-

ment with this as the presentation was thyrohyoid. According to
a pre-, trans-, or retro-hyoid pathway [4]. Sistrunk [10] described

the thyroglossal ducts as usually passing through the hyoid bone,
although they are sometimes found to pass in front or behind the
hyoid bone.

Thyroid tissue is present in the thyroglossal duct cyst wall in

more than 60 per cent of cases [9]. Step ladder incision is used
to excise thyroglossal duct cyst as described by Sistrunk [10]. According to the experience of Zaman., et al. (2016), the mean size of

Image 3: Intraoperative picture of sinus tract after meticulous
dissection with Methylene blue dye injected.

thyroglossal cysts was 4.6+/-1.2 cm. The range observed in their
decade of experience was found to be 1.7 to 5 cms in children and
2-7 cms in adults [5].

Since the tract was not very closely related to the midline struc-

The dissected specimen was sent for histopathological exami-

tures, we planned a lateral cosmetic incision and dissected the en-

cells, and thyroglossal duct remnants with no evidence of malig-

cms which seems to be one amongst the many longest thyroglossal

nation which showed a cystic lesion with a fibrous wall lined by

flattened epithelium, focal aggregates of chronic inflammatory
nancy, which confirmed the provisional diagnosis of infected thyroglossal duct fistula.

tire tract proceeding from below upwards. Since we were able to

excise the entire tract completely, the length was found to be 7.5
fistula excised using a ‘single’ incision approach according to available reports.
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Conclusion
In conclusion, during migration of the thyroidal remnant from

the pharyngeal floor, the duct descends to the level of the final
location of the thyroid gland. The duct varies in its relationship

03

10. Sistrunk WE. “The surgical treatment of cysts of the Thryroglossal tract”. Annals of Surgery 71.2 (1920): 121-126.

to the hyoid bone so that it may not only be anterior or posterior

but may be present rarely within the substance of the bone and at
times also lateral to it as seen here.

This case highlights the use of adequate and appropriate pre-

operative evaluation and meticulous intraoperative dissection in
order to remove an extensive thyroglossal duct fistula by using a

single incision thus avoiding cosmetic disfigurement due to mul-

Assets from publication with us
•

Prompt Acknowledgement after receiving the article

•

Issue of Publication Certificate

•
•
•

Thorough Double blinded peer review
Rapid Publication

High visibility of your Published work

tiple step ladder incisions routinely described in several case re-

Website: https://www.actascientific.com/

Acknowledgements

Contact us: +91 9182824667

ports.

Sponsorship and financial support: None.

Submit Article: https://www.actascientific.com/submission.php
Email us: editor@actascientific.com

Conflict of Interest

There is no conflict of interest amongst authors.

Bibliography
1.

Chandra RK., et al. “Histological Characterization of the Thyroglossal Tract: Implications for Surgical Management”. The

2.

Montgomery WW. “Block dissection of the neck”. In: English
GM, ed. Otolaryngology. Philadelphia 5 (1985): 1-35

3.
4.
5.

6.
7.

8.
9.

Laryngoscope 111.6 (2001): 1002-1005.

Mondin V., et al. “Thyroglossal duct cyst: Personal experience
and literature review”. Auris Nasus Larynx 35.1 (2008): 11-25.

Bourjat P., et al. “Thyroglossal Duct Cyst in Hyoid Bone”. Journal of Computer Assisted Tomography 12.5 (1988): 871-873.

Zaman S., et al. “A Decade of Experience of Management of
Thyroglossal Duct Cyst in a Tertiary Care Hospital: Differentiation Between Children and Adults”. Indian Journal of Otolaryngology and Head and Neck Surgery 69.1 (2016): 97-101.
Patigaroo S., et al. “Thyroglossal Duct Cysts: A Clinicosurgical
Experience”. Indian Journal of Otolaryngology and Head and
Neck Surgery 69.1 (2016): 102-107.

Geller K., et al. “Thyroglossal duct cyst and sinuses: A 20-year
Los Angeles experience and lessons learned”. International
Journal of Pediatric Otorhinolaryngology 78.2 (2014): 264267.

Ewing C., et al. “Presentations of thyroglossal duct cysts in
adults”. European Archives of Oto-Rhino-Laryngology 256.3
(1999): 136-138.
Maran AGD. “Benign disease of the neck”. In: Kerr AG, ScottBrown’s Otolaryngology, 6th edn. Oxford: Butterworth –
Heinemann 5 (1997): 1-19.

Citation: RS Mudhol, Rajesh Radhakrishna Havaldar, Vijay Yeramalla and Sweta Sinha. “Thyroglossal Duct Fistula - Managed Successfully Using Single
Incision". Acta Scientific Otolaryngology 2.3 (2020): 01-03.
View publication stats

Acta Scientific Otolaryngology (ASOL)
Volume 2 Issue 5 May 2020

Research Article

An Epidemiological Study of Deafness in Children Below 5 Years Age Group Associated with
Neurological Deficits - A Tertiary Hospital-Based Prospective Study Using Otoacoustic Emissions

Priti S Hajare1, Vijay Yeramalla2 and TVRK Prasad2*
1

Professor, Department of ENT and Head and Neck Surgery, J.N. Medical College, KLE

Academy of Higher Education and Research, Belagavi, Karnataka, India
2

Post Graduate Resident, Department of ENT and Head and Neck Surgery, J.N. Medical

College, KLE Academy of Higher Education and Research, Belagavi, Karnataka, India

Received: March 06, 2020

Published: April 30, 2020

© All rights are reserved by TVRK Prasad.,
et al.

*Corresponding Author: TVRK Prasad, Post Graduate Resident, Department of ENT

and Head and Neck Surgery, J.N. Medical College, KLE Academy of Higher Education
and Research, Belagavi, Karnataka, India.

Abstract
Background: Hearing impairment is a condition where the ability to detect certain frequencies of sound is completely or partially
impaired. In the early years of life, hearing ability is critical for the development of speech, language, and cognition. The prevalence
of hearing loss associated with neurological conditions in preschool children is poorly portrayed.

Objective: To assess the prevalence of hearing loss in children below 5 years of age associated with neurological deficits by doing
Otoacoustic Emissions.
Methodology: A prospective study of preschool children from KLE’S Dr. Prabhakar Kore Hospital and Medical Research Centre,

Belagavi was undertaken from December 2018 to December 2019. The children were subjected to distortion product evoked
otoacoustic emission (DPOAEs). A total of 108 patients underwent the first screening, 8 patients lost for follow up at the end of 3
months and were excluded from the study.

Results: All the 100 children were divided into 3 age groups, as less than or equal to 2 years, 2 - 4 years and more than or equal to 4
years. 20 (20%) children were in the first group, 23 (23%) in the second group and majority 57 (57%) in the third group respectively.

6 children had a family history of hearing loss and 13 children had a history of consanguineous marriage. Bilateral hearing loss was

detected in 10% of children with neurological deficits in the first screening. In the second screening, 4 children were confirmed to
have hearing loss, hence the prevalence of hearing loss was estimated to be 4%.

Keywords: Hearing Impairment; Neurological Deficits; Otoacoustic Emission; Screening; Speech and Language Development

Abbreviations
OAE: Otoacoustic Emissions; DPOAEs: Distortion Product Evoked
Otoacoustic Emissions; TEOAEs: Transient Evoked Otoacoustic

Emissions; OHCs: Outer Hair Cells; dB: Decibel; NO.: Number;
SNHL: Sensorineural Hearing Loss; WHO: World Health Organization

Introduction
Hearing impairment occurs when there is a reduction in audi-

tory acuity [1]. It is second most common impairment globally af-

fecting 1.33 billion (1.26 - 1.40 billion) people all over the world,

among16 million children according to World Health Organization

(WHO) 2012 [2]. Children born in resource-rich countries compared to children born in resource-poor countries are nearly twice

as likely to have hearing loss [1]. Children with moderate to severe
hearing disorders are noticed early, as compared to children with

a mild or unilateral hearing disorder. Parental education, family

livelihood, other social factors may influence the time of screening
and treatment [1,2].

The early diagnosis of pre-lingual deafness is important to pre-

vent the consequences of hearing impairment on language, speech,
social-emotional development, and educational achievement [2-4].
Early diagnosis and intervention by the age of 6 - 12 months, en-

ables the normal development of language and speech, regardless
of the degree of hearing loss [5,6].

Recent studies find neonatal intensive care unit admission, low

birth weight, metabolic disorders, parental consanguinity, syn-

dromes, and postnatal infection as the risk factors for newborn
hearing impairment [2,5]. Children with neurological illness can be

associated with congenital or delayed-onset hearing impairment.

Hearing impairment may involve peripheral auditory structures
such as middle ear or cochlea or auditory nerve and central ner-
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vous system [7]. Acquired Hearing loss in children is 60% prevent-

able and 40% non-preventable. Out of preventable causes, infec-

tious is 31%, birth-related causes are 17%, others 8%, ototoxic
medication 4% [8].

Otoacoustic emissions are a marker of cochlear function [9,10].

OAE is an Electrophysiological, objective and non-invasive low-in-

tensity sounds generated by the active movement of the outer hair
cells (OHCs) of the cochlea used commonly for newborn screening

and diagnostic testing of infants in the first 6 months of age [11-

16

Duration of the study period from December 2018 to December

2019.

The children were examined for the presence of wax in the ex-

ternal auditory canal, Otitis media with effusion, retraction of the

tympanic membrane and these conditions were treated. Only those
children who had complete resolution of these confounding factors
were included in this study.

After taking informed consent from the parents/guardians of

14]. They can also prove of value in children of any age when be-

children, they were subjected to DPOAEs at 2000 Hz, 4000 Hz and

nication difficulties [13,14]. OAE is quick, minimally invasive and

They were subjected to DPOAEs in a quiet room to prevent any

havioral testing has failed to produce reliable results, in particular

those with neurological disorders with severe learning or commu-

6000 Hz.

economical [15].

interference from noise. The results of the first screening were not-

ated by pure tones separated by a specific frequency difference.

screening was done after 3 months.

Distortion-product Otoacoustic emissions (DPOAEs) are gener-

The two components are hypothesized to be generated by different mechanisms; the component from the overlap region is due
to an outer hair cell-based nonlinear generation process and the
component of the other form is linked to a process of coherent linear reflection and referred to as place fixed [16].

Hearing impairment can be associated with neurological defi-

cits such as Down syndrome, microcephaly, macrocephaly, hemi-

plegia. Down syndrome is the most commonly occurring genetic
abnormality involving nearly 1 in 700 births. Some studies show

that mild hearing loss of less than 15dB hearing loss can also severely impact speech perception and development [17].

Abnormal head size in children classified into microcephaly and

macrocephaly. The direct relation between sensorineural hearing

ed for both ears. All cases were labeled as either PASS or REFER

depending on the result obtained on the OAE machine. A second
A total of 108 patients underwent the first screening. 8 patients

lost for follow up at the end of 3 months and were excluded from
the study hence final sample size was 100.

Results

In the study out of 100 children evaluated 55 were males and

45 were females (Table 2). They were divided into 3 age groups as
less than or equal to 2 years, 2 - 4 years and more than or equal

to 4 years. 20 (20%) children were in the first group, 23 (23%) in

the second group and the majority 57 (57%) in the third group. 6
children had a family history of hearing loss and 13 children had a
history of consanguineous marriage.

During the first screening, bilateral hearing loss was diagnosed

loss and abnormal head size is rare in the literature in develop-

in 10 (10%) children with neurological deficits. During the second

and postnatal infection on the auditory system [18].

Down syndrome and Hemiplegia each respectively. Hence the prev-

ing countries. Cause of sensorineural hearing loss in microcephaly
may be due to the effect of chromosomal abnormalities, congenital

There is inadequate literature on hearing impairment associat-

ed with neurological conditions among preschool children (under
five years age) as per Indian literature. This study is carried out to

determine the prevalence, diagnosis, and management of hearing
impairment due to neurological deficits using Otoacoustic emission.

Materials and Methods
This was a prospective hospital-based study conducted for chil-

dren less than 5 years of age with the neurological disorder at ENT
OPD of KLE’S Dr. Prabhakar Kore Hospital and Medical Research
Centre, Belagavi, India.

screening, hearing loss was diagnosed in 4 (4%) children. Out of
which 2 (2%) cases were having cerebral palsy, other cases were

alence of hearing loss with neurological deficits was estimated to
be 4% (male 3%, female 1%).

Discussion
Theoretically, the period for the development of the auditory

system and speech commences in the first 6 months of life and

continues through 2 years of age. Hearing experience in the first 6

months of life, before meaningful speech begins, affects the perception of speech and their capacity to learn. Any hearing impairment
in the first year of life is believed to compromise speech and language acquisition as well as cognitive and social development [1,3].
However, it is widely reported that targeted high-risk screening can

Citation: TVRK Prasad., et al. “An Epidemiological Study of Deafness in Children Below 5 Years Age Group Associated with Neurological Deficits - A
Tertiary Hospital-Based Prospective Study Using Otoacoustic Emissions". Acta Scientific Otolaryngology 2.5 (2020): 15-18.

An Epidemiological Study of Deafness in Children Below 5 Years Age Group Associated with Neurological Deficits - A Tertiary Hospital-Based
Prospective Study Using Otoacoustic Emissions

No. of patients

Age

Male

Female

55

45

17

The present study revealed that the prevalence of hearing loss

Table 1: Distribution of male and female.

No. of patients

is more in children associated with neurological deficit, amongst

which cerebral palsy was more prevalent. In a study done by E S

< 2 Years

> 2 and < 4 Years

> 4 Years

20

23

57

Table 2: Age distribution.

No. of patients

Family history of hearing loss

6

Consanguineous marriage

13

Table 3: Number of children with family history
and parental consanguineous marriage.

Pass

Refer

Right Ear

Left Ear

Right Ear

Left Ear

90

90

96

96

10

10

4

4

Table 4: Comparison of the first and second testing.

Associated neurological deficits

No. of patients

Down’s syndrome

2

Mixed cerebral palsy

2

Cerebral palsy
Microcephaly
Hemiplegia

4
1
1

Table 5: Number of children positive in the first screening.

Marlow., et al. cerebral palsy was predominantly seen with significant disability [24].

The study conducted by Bolajoko O Olusanya., et al. In 2013

showed microcephaly children were significantly at risk of senso-

rineural hearing loss [18]. It has been shown that hearing loss occurs more often in children with down syndrome; In literature, the
incidence ranges from 38% to 82% [17] which can be correlated
with our study.

In this study male preponderance was seen which can be com-

parable to studies done by Rout N., et al. most studies reported that
hearing loss is more common in male children [19,20].

In this study, the majority of the children presented late after

the age of 4 years. It may be due to lack of neonatal hearing screening centers or may be due to parental ignorance and poverty, as
observed in some other studies [21-23].

Conclusion
Hearing impairment with neurological deficits in preschool

children is a burden to the parents, otorhinolaryngologist as well as
pediatrician which leads to auditory morbidity. Our study showed a

4% prevalence in patients with neurological conditions. Otoacoustic emissions are sensitive, non-invasive, easy to perform and can

be used for screening all preschool children. OAE helps in early
diagnosis, management of hearing impairment and rehabilitation.
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Efficacy and Safety of Microdebrider
Assisted
Adenoidectomy
over
Conventional Adenoidectomy
Anil S Harugop,1 Samanvaya Soni,1 Tejaswini J S1
ABSTRACT
Introduction
Adenoidectomy has conventionally been performed by curetting the adenoid tissue blindly with St. Clair Thompson curette
leading to inadequate removal of tissue. Here the use of endoscopic guided adenoidectomy with microdebrider has been
employed to compare the two methods.
Materials and Methods
It is a one-year randomized control trial conducted from January 2018 to December 2018. Patients were allocated into 2
groups i.e. conventional adenoidectomy and microdebrider adenoidectomy group. Pre and post-operative endoscopic grading
of adenoid was compared and intraoperative blood loss and operative time were studied.
Results
Total 45 patients included 25 in conventional and 20 in microdebrider group. Following adenoidectomy operation the percentage
of reduction of adenoid grading in microdebrider group was 63.79 % whereas 30.29% in conventional group, the average time
taken by microdebrider assisted surgery was 16.45 mins as compared to 13.28 mins in conventional curettage. The average
amount of blood loss in conventional group was 44.76 ml whereas in microdebrider group was 77.30 ml.
Conclusion
Microdebrider assisted adenoidectomy has proven to deliver completeness of clearance at the expense of slight increase in
bleeding and the operative time.
Keywords
Adenoidectomy; Microdebrider, power-assisted; Endoscopic; Curettage

T

he adenoids are an aggregate of lymphoid tissues
located in the posterosuperior region of the
nasopharynx and directly affect the breathing in
the upper airway. At birth the adenoids are relatively
smaller in size and due to the hyperactivity of the immune
system they progressively enlarge during the initial years
of life and thus can manifest with nasal obstruction.1
Adenoidectomy is the mode of treatment employed
in managing sleep disordered breathing which is
manifested as nasal obstruction, mouth breathing and
snoring, middle ear pathologies, chronic rhino-sinusitis
and recurrent adenotonsillitis.2 It is conventionally
performed by the curettage method with St. Clair
Thompson adenoid curette which is a blind procedure.
Damage to Eustachian tube opening leading to middle
ear pathologies and also the remnant adenoid tissue
postoperatively is a known fact. With the advent of

endoscopes, surgeries in the nasal cavities have become
safer as they are being performed under vision and hence
surgeons now-a-days are harnessing the power of it even
in the anatomically challenging region of nasopharynx.2
Microdebriders are electrically powered instruments
which have an excellent safety profile. They provide
precise atraumatic dissection with lesser complications
and faster postoperative healing. This study is designed
to compare the microdebrider assisted adenoidectomy
with the conventional curettage adenoidectomy and to
study the efficacy and safety of microdebrider at our
1 - Department of ENT & HNS, KAHER’s J.N.Medical
College, Belagavi, Karnataka
Corresponding author:
Dr Samanvaya Soni
email: sonisamanvaya@gmail.com
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center.
Materials and Methods
This study is a randomized controlled trial done in
a tertiary care hospital over a period of 1 year from
January 2018 to December 2018. A total of 45 patients
were included and were divided into 2 groups randomly
using their unique hospital identification number (odd
number patients in group A and even number in group
B). Group A patients underwent conventional curettage
adenoidectomy and group B underwent microdebrider
assisted adenoidectomy. The patients included were
between the age group of 3-16 years and had symptoms
of obstructive sleep apnoea, mouth breathing and
snoring or adenoid facies. Patients having craniofacial
syndromes (cleft lip or cleft palate) were excluded
from study. Ethical clearance was obtained from the
institution ethical committee.
Informed consent, routine blood investigations and
fitness for surgery were taken. All the patients were
operated under general anaesthesia with orotracheal
intubation. Pre-operative endoscopic assessment of
adenoid grade was done using Clemens-McMurray
grading scale.3In the group A adenoidectomy was
done using the St. Clair Thompson adenoid curette.
In the group B microdebrider assisted adenoidectomy
under endoscopic vision was done. We have used
the microdebrider with 45 angled blade through
oropharynx, set at 15 cc/min irrigation and 5000
oscillation/second. The zero degree endoscope is
inserted through either of the nostrils. The intra
operative parameters studied were operative time, blood
loss, and completeness of clearance of adenoids. Postoperative parameter included assessment of damage
to surrounding structures after 3 weeks with a repeat
endoscopy.
Intra operative time was taken as the total time from
the patient being handed over by the anaesthetist to
surgeon to the time the patient is handed back to the
anaesthetist for extubation. The amount of bleeding was
assessed by a guide given by Algadiem et al. in 2009.4
Where they have calculated that a 10x10 cm. Square
piece of gauze used for packing the nasopharynx will
correspond to a volume of 12 ml. In the microdebrider

group the blood loss was calculated by subtracting the
irrigation solution from the total collected fluid in the
suction machine. The amount of irrigation solution will
be noted down during surgery to avoid calculation error
and prior to the surgery the suction machine will be
emptied completely. The completeness of clearance of
adenoid was assessed by nasal endoscopy at the end of
the procedure in both the groups.
The study is focused on comparison of two groups.
For the continuous quantitative variables mean and
standard deviation were calculated. The inter group
continuous variables were compared using suitable
tools of statistics like normal test, unpaired student’s
t test. Two quantitative variables, within a group,
were compared using student’s paired t test. Discrete
variables were represented by median. Suitable graphs
were used to depict the comparison. The categorical data
was expressed in terms of rates, ratios and percentages.
The association between the outcome, clinical and
demographic characteristics was tested using Chisquare test or Fisher’s exact test. Statistical analysis was
done using Statistical Package for the Social Sciences
(SPSS) software. For all the tests the value of p less than
5% (0.05) was considered significant.
Results
Total number of cases in the present study were 45 where
25 patients (males 13 and females 12) belonged to group
A and 20 patients ( males 12 and females 8) belonged
to group B. there was a male preponderance of 55.56%.
The mean age of patients undergoing adenoidectomy
was 9.24 years. The most common presenting complaint
was mouth breathing and snoring followed by nasal
obstruction and nasal discharge. (Fig. 1) Both the groups
were comparable with respect to age, symptoms, gender
and pre-operative endoscopic adenoid grade.
Clemens and McMurray adenoid grading before and
after operation:
The conversion of patients after adenoidectomy to
grade 1 is 12% and grade 2 is 64% in conventional
group as compared to 95% patients landing in grade
1 post microdebrider assisted adenoidectomy which is
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Fig.1. Comparison of two study groups (Conventional and Microdebrider) by chief complaints

statistically significant (p<0.05). (Table I)
By using matched pair test it was clearly seen that
pre-operative to post-operative endoscopic grading
of adenoid showed that in both the groups the
completeness of clearance is statistically significant
but in microdebrider group the percentage of change
i.e. the reduction of grading post operatively is 63.79%
as compared to 30.29% in conventional group , which
indicates the effectiveness of microdebrider. (Table II)

was 44.76 ml whereas in microdebrider group was
77.30 ml. The blood loss was higher in microdebrider
assisted adenoidectomy and was statistically significant
(p<0.05). (Fig. 2)

Operative time taken:
The average time taken by microdebrider assisted
surgery was 16.45 mins as compared to 13.28 mins taken
by conventional method which was significantly higher
with a p-value of less than 0.05 and was statistically
significant(p=0.041).( Fig. 2)

Discussion

Intraoperative blood loss:
The average amount of blood loss in conventional group

Post-operative complications:
At 3 weeks follow-up none of the patients in either of
the 2 groups showed eustachian tube dysfunction, uvular
injury or posterior pharyngeal wall scarring.

Conventional curettage adenoidectomy is a blind and
crude procedure and as stated by Koltai and Havas in
their studies in 1997 and 2002, there is often residual
tissue left behind near choana and torus tubaris region.5,6
Our study also showed that residual tissue was left
behind in children undergoing conventional curettage
adenoidectomy specially near the choana. This might
be due to the inability of adenoid curette to reach these
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Table I: Clemens and McMurray adenoid grading before and after surgery
Conventional

Adenoid
grade

Microdebrider

Total

Pre-Op

Post-Op

Pre-Op

Post-Op

Pre-Op

Post-Op

1

0

3

0

19

0

22

2

5

16

5

1

10

17

3

14

6

12

0

26

6

4

6

0

3

0

9

0

Total

25

25

20

20

45

45

areas and therefore it can be ascertained that these
children may have persistent symptoms post-surgery.
In 1997, Koltai et al., had brought power-assisted
adenoidectomy in light and under the vision of laryngeal
mirror they achieved a superior resection of adenoid.6
Yanagisawa and Weaver in 1997 used an endoscope
along with a microdebrider through a transnasal
approach and concluded that they had a completeness of
clearance of adenoid with significantly lesser
complications.7 Costantini et al. in 2008, had used a 70°
endoscope with video attachment introduced and a 40°
microdebrider blade through the mouth to remove the
adenoid and they realised that the limitation of mobility
of instruments through the nasal cavity could be
overcome with this approach.8 Anand et al. in 2014

suggested that this difficulty of manouvering the
instruments can be overcome by passing the endoscope
through one nostril and straight blade microdebrider
through the other.9
Pagella et al. in 2009, on the other hand, combined
conventional curettage method with endoscopic method
and concluded that with this method though a longer
time is taken for surgery but the need to use angled
endoscopes and microdebrider blades can be avoided.10
Same was suggested by Das et al. in 2017.11
Only performing the surgical steps of the
adenoidectomy would take about 5-10 minutes, but a
proper evaluation of the operative time must include all
the steps like setting up the instrument trolley, painting
and draping, achieving haemostasis and taking pre

Table II: Comparison of completeness of clearance of adenoids in both groups
Groups

Conventional
group

Microdebrider
group

Time

Mean

SD

Pre-op

3.04

0.68

Post-op

2.12

0.6

Pre-op

2.9

0.64

Post-op

1.05

0.22

Mean
Diff.

SD Diff.

% of
change

0.92

0.57

1.85

0.59

Z-value

p-value

30.26

3.9199

0.0001*

63.79

3.9399

0.0001*
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Fig. 2. Comparison of operative time taken and comparison of intra operative bleeding.

and post-operative endoscopic pictures of adenoids. In
short, the time taken from patient being handed over to
the surgeon by anaesthetist to the complete haemostasis
of nasopharynx. The duration of microdebrider assisted
adenoidectomy in our study was approximately 16
minutes 45 seconds which was roughly 3 minutes more
than conventional adenoidectomy. This was due to
increased time taken while setting up connections for
powered instruments as well as repeated defogging of
endoscope. In a study by Somani et. al. (2010), their
operating time with endoscopic technique was 12
minutes 30 seconds, which was 2 minutes shorter than
conventional adenoidectomy.12 This finding was in
contrast to our study.
We have used zero-degree endoscope through the
nose with a 45° curved blade microdebrider through
oropharynx whereby we prevented injury to the soft

palate by retracting the soft palate anteriorly by using
a red rubber catheter passed through the other nostril
and brought out through the mouth and clamped on
the head towel. Our findings are opposite to those by
Stanislaw et. al.,13 where powered adenoidectomy has
merited to be 20% faster than curettage adenoidectomy.
They also used 45-degree microdebrider blade through
oropharyngeal route coupled with a laryngeal mirror for
visualization. This might be the reason why they took
lesser time, as setting up of powered instruments and
repeated defogging was not needed in their case. In our
opinion microdebrider can be a potentially dangerous
instrument if not used under vision therefore we
recommend endoscopic visualization.
Since in all the above-mentioned studies the operative
instruments were not constant and the criterion for
defining time taken for operation was not certain, so it
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Fig. 3. Endoscopic images showing pre, intra and post-operative status of both the surgical methods

won’t be correct to compare operative time.
In our study the intra-operative blood loss is more in
microdebrider group. This was statistically significant
though the difference was small i.e. 30 ml. Stanislaw et
al.13 however reported a significant reduction in blood
loss with endoscopic technique which was in contrast to
our study. Also, in study by Feng et. al.14 conventional
adenoidectomy group had more bleeding though it was
not statistically significant. As the microdebrider cuts
the tissues little by little in an oscillating fashion the
bleeding surface is exposed for a longer time and the
continuous suction effect of microdebrider also sucks in
more blood.
After conventional adenoidectomy, 64% of patients
still had grade II and 24% had grade III remnant adenoid
tissue (Table I) which might later regrow and cause airway
obstruction. Our results are similar to the ones reported
by Havas et al. in 2002 and Pagella et al. in 1997, where

the remnant adenoid was seen in 39% and 49% cases
respectively.5,10 The possible explanation to such high
quantity of remnant adenoids in our understanding is that
during conventional adenoidectomy only the tissue that
overlies choana fails to get cleared or is pushed towards
the nasal cavity, which on endoscopy is perceived as
adenoids obstructing the choana. Whereas with the help
of endoscope, the nasopharynx can be clearly visualised
and any remnant thereof can be removed and a complete
clearance of disease can be achieved.
In present study 95% of the patients post
microdebrider assisted adenoidectomy landed with
grade I adenoid. (Table I) Therefore, it can be agreed that
endoscopic microdebrider-assisted adenoidectomy has
the advantage of improved visualization and continuous
suction of blood from the surgical field, thus one can
precisely remove adenoid tissue from the choana and
torus tubaris.13 (Fig. 3)
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Collateral
damage
to
adnexa
following
adenoidectomy is less but there is always a fear of
trauma to the eustachian tube opening and subsequent
ontological complications. In our study the torus tubarius
region was partially injured in two cases of curettage
adenoidectomy. In microdebrider group, however there
was an increased incidence of nasal mucosal injuries.
To summarise, though both techniques have their own
peculiar problems, they are usually self-resolving and
minor. None of the patients developed any known postoperative complications like otitis media with effusion
or damage to soft palate or uvula.
The newer method of microdebrider assisted
adenoidectomy was found to be a safe and efficacious
tool in terms of completeness of clearance. However,
the drawbacks were increased time taken for surgery
and increased amount of bleeding. The newer procedure
still has some contra-indications and can’t be used for
taking a biopsy.
In the Indian scenario the limitation of instrumentation
and the cost of surgery are important factors which
govern the choice of surgical method. The use of nasal
endoscopes is a routine practice now but availability
of powered instruments like microdebrider is still less.
Endoscopic microdebrider-assisted adenoidectomy is
technically more difficult to perform than conventional
adenoidectomy6,13 but those surgeons who are routinely
performing endoscopic sinus surgery in them the
learning curve is smaller15 and there was also high
degree of surgeon satisfaction due to improved plane
of dissection.13 Now a days documentation is very
important and The TV monitor relays the display
enabling recording for documentation and teaching
purposes.
Conclusion
Adenoidectomy is a routine Otolaryngologic surgery
done in Paediatric age group for various indications
and often after conventional curettage there is remnant
adenoid tissue which doesn’t alleviate the symptoms.
Microdebrider assisted adenoidectomy has proven to
deliver completeness of clearance at the expense of slight
increase in bleeding and the operative time. Though the
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cost of surgery is higher but precise dissection under
vision, lesser complications and better disease clearance
makes this technique a safe and efficacious alternative
over the blind curettage method.
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ABSTRACT
Allergic rhinitis is a global health problem, it adversely affects the quality of life. Early diagnosis and prompt
treatment play an important role in reducing the burden of the disease. Absolute Eosinophil Count is one such
method of diagnosis allergic rhinitis which gives prompt results. The Nasal Obstruction Symptom Evaluation
score is one the most reliable, faster and responsible instrument that has been used in various outcomes studies in
adults with nasal obstruction. It’s uses in diagnosing allergic rhinitis and assessing its severity has not been
validated yet. The aim of the study is to assess the correlation between the symptoms of allergic rhinitis by using
NOSE score and Absolute Eosinophil Count (AEC). 60 cases of allergic rhinitis were investigated in 6 months by
Absolute Eosinophil Count and NOSE score based on their symptoms and assessed for the severity of allergic
rhinitis. Following this the correlation between absolute eosinophil count and NOSE score was obtained and
positive correlation between Absolute Eosinophil Count and allergic rhinitis with p value of < 0. 0001 was found.
Our study suggests that NOSE score provides a framework to diagnose the severity of the symptoms of allergic
rhinitis. To conclude NOSE score is an effective tool that can be used to corelate with the severity of allergic
rhinitis in clinical set up as an alternative to AEC count. It is faster, economical and non-invasive technique for
assessing the severity of allergic rhinitis.
KEYWORDS: Allergic rhinitis, Absolute eosinophil count, NOSE score.
INTRODUCTION
Allergic rhinitis is as an inflammatory disease affecting
the nasal airways which occurs in response to production
of inflammatory mediators and inflammatory cell
infiltration. This condition is characterized by sneezing,
nasal pruritis, nasal obstruction, and nasal discharge. It is
an IgE mediated reaction against the inhaled allergens
and results in mucosal inflammation caused by Type 2
helper cells (Th2).[1]

inflammatory diseases caused by parasites, helminths,
bacteria, viruses, tissue injury, tumour immunity and
allergic diseases, the main pathogenic factor implicated
is eosinophilic infiltration. An absolute eosinophil count
is an investigatory tool that measures the number of
eosinophils. Depending on laboratory standards an
Absolute Eosinophil Count (AEC) is considered as
elevated when the value exceeds 450 to 550 cells per
microlitre of blood.[1,4,5]

In today’s world allergic rhinitis has emerged as a global
health problem which has an adverse impact on the
quality of life.[2] In Indian subcontinent, it affects upto
40% of the population, making it commonest among all
other allergic disorders.[3]

Often this condition goes un-noticed in a primary care
centre as it has a long progressive course over the years.
It results in loss of efficacy and loss of productiveness
either at work or school and sleep disturbances. A vast
majority of the patients fail to recognize the adverse
effects the disease is causing on quality of life and
functioning and thus do not seek any medical attention.
Treatment protocol of allergic rhinitis depends on the
severity and duration of symptoms and involves a step
wise management. Avoidance of allergen plays a key
role in controlling the disease. Other treatment options

The various investigations which leads to the
accomplishment of the diagnosis of allergic rhinitis
includes complete blood count with peripheral eosinophil
percentage, absolute eosinophil count, total IgE levels,
and nasal smear examination for eosinophils. In multiple
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include
pharmacotherapy,
surgery.[6,7,8]
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immunotherapy

and

The NOSE score (Nasal Obstruction Symptom
Evaluation score) is amongst the most reliable and
responsible instrument that has been used in various
outcomes studies in adults with nasal obstruction. It is
less time consuming and has full potential to provide
prompt results.[9]
OBJECTIVE
To assess the correlation between the symptoms of
allergic rhinitis by using NOSE score and Absolute
Eosinophil Count (AEC).
MATERIALS AND METHODS
This is an observational study conducted at the ENT and
HNS outpatient department of KLES Dr. Prabhakar Kore
Hospital and Medical Research Centre, Belgaum. 60
patients with signs and symptoms of allergic rhinitis
aged between 15- and 60-years during January 2019June 2019 were included in the study. All patients having
symptoms of allergic rhinitis – sneezing, nasal pruritis,
rhinorrhea or nasal congestion (combination of 2 or
more) and patients who are taking medication for allergic
rhinitis and are willing to discontinue medications for a
period of 48 hours before giving blood sample for AEC
were included in the study. Pregnant women, patients
with tumor of nose and paranasal sinuses were excluded.

Statistical methods used
Data was analysed using descriptive methods. Chi square
test and Karl Pearson’s correlation coefficient was used
wherever applicable.
RESULTS
Sex distribution of patients
Out of a total of 60 cases, 27 (45%) were male and 33
(55%) were female.
Age wise distribution of patients
The patients were distributed according to their age in 6
categories. Out of 60 patients, patients who belonged to
the age group of 20-29 years were the highest (33.33%)
and least was in the age group >= 60 years (3.33%).
Patient distribution according to NOSE score and
AEC value
NOSE score group 1 (<50) had 31 patients and group 2
(>50) had 29 patients. (Fig.1).

METHODOLOGY
Informed consent and detailed history were obtained for
duration of allergic rhinitis and nature of any previous
treatment. Also, a detailed ENT examination to assess
the common signs of allergic rhinitis was done.
NOSE score
All the patients in the study were given the NOSE score
questionnaire.
Based on NOSE score values, patients were divided in 2
groups
(1) NOSE score less than 50
(2) NOSE score more than 50

Fig. 1: Showing distribution of NOSE score among
patients.
Based on AEC, Group A had 36 patients, Group B had
22 patients, and Group C had 2 patients. (Fig. 2).

Absolute eosinophil count
The number of eosinophils per 100 cells were counted.
The percentage of eosinophils is multiplied by the white
blood cell count to give the absolute eosinophil count.
After obtaining AEC values patients were divided into 3
groups
(1) AEC less than 400
(2) AEC 400- 1000
(3) AEC above 1000
The correlation between symptoms of allergic rhinitis by
using NOSE score and AEC value was assessed. Patients
were also assessed based on whether they were taking
medications for allergic rhinitis or not.
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Fig. 2: Showing distribution of AEC values in group
A, B, C.
The NOSE score in Groups A, B and C were 36.25,
61.82 and 72.5 respectively.
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In group A, 31 patients had NOSE score above 50 and 5
patients had more than 50. This indicates that in patients
with AEC counts less than 400 their symptoms were less
troublesome. (Table no. 1)
Table no.1: Showing Showing AEC VALUES and
NOSE scores among patients.
Nose
Aeccount Aeccount Aeccount Total
score
< 400
400 - 1000
≥ 1000
< 50
31
0
0
31
≥ 50
5
22
2
29
Total
36
22
2
60

Correlation between nose score and medications
Out of 60 patients included in our study, 19 patients were
on medications who discontinued them for 48 hours
before they gave their blood sample. 14 of them had
NOSE score less than 50, the remaining 5 had more than
50. While out of 41 patients, 24 had NOSE score above
50 and 17 had below 5. The p value using chi square test
was 0.0202 indicating that there is a significant
association between NOSE score and medications. The
mean NOSE scores are depicted in Figure no 4.

In group B, patients having NOSE score above 50 had
AEC value which was variable from 400 to above 1000.
Their NOSE scale indicates that they had suffered from
more troublesome symptoms.
The p value using chi-square test was < 0.0001
indicating that there is a strong association between
NOSE score and AEC.
Correlation between NOSE score and AEC counts by
Karl Pearson’s correlation coefficient method
Statistical analysis was carried out using Karl Pearson’s
correlation coefficient method.
As the AEC values increased, the NOSE score increased
with a Pearson correlation of 0.8475 indicating a good
correlation. The p value was<0.0001 suggestive of a
significant correlation, (Table no 2 and Figure no 3).
Table no 2: Showing the p value with positive
correlation.
R
P value Inference
0.8475 < 0.0001 High Significance

Fig. 4: Showing mean NOSE score in among patients
on medications and not on medications.
Correlation between AEC count and medications
Statistical analysis revealed that 17 out of 19 patients on
medications had AEC count below 400 while 2 had AEC
count between 400-1000 and none had more than 1000.
The p value using chi square test is 0.0063 indicating that
there is a significant association between AEC and
medications.
The mean AEC count in patients are depicted in Figure
no.5

Fig. 3: Showing Pearsons correlation between AEC
AND NOSE score.
Fig. 5: Showing mean AEC count among patients on
medications and not on medications.
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DISCUSSION
Allergic
rhinitis
(AR)
is
an
IgE-mediated
hypersensitivity reaction which occurs as result of
exposure to inhaled allergens, it constitutes of 4 major
cardinal symptoms that includes watery rhinorrhoea,
nasal obstruction, nasal itching and sneezing.[8]
It is amongst the major and most common worldwide
problems that affect individuals of all age groups.
Among the Indian subcontinent around 3.5% of the
population is affected yearly by this disease. The
prevalence of allergic rhinitis in Indian subcontinent
according to socio economic status is 28.6% within the
upper crust, 33.3% within the middle, 27.1% in lower
class in urban population and 11.1% in rural population.
The standard of life is adversely affected and leads to a
good expenditure on the health care system.[10] In our
study the results indicated that there is a robust
correlation between NOSE score and AEC count.
The results revealed that the incidence of allergic rhinitis
was more common in females (55%) as compared to
males (45%) and commonly affecting the patients
between age group of 20-29 years.
As per ARIA guidelines a new subdivision of allergic
rhinitis has been proposed: - Intermittent (IAR) and
Persistent (PER). Allergic rhinitis has been classified as
“mild” or “moderate/severe” depending on the severity
of symptoms and quality-of-life outcome. Based upon its
effect on the patient’s social life, work/school and sleep,
the disease is assessed as mild or moderate/severe.
Allergic rhinitis has proved to be one of the major causes
of sleep disturbance which leads to daytime sleepiness.
Other major adverse effects include poor performance in
school among children and in adults there is loss of time
at work and ultimately there is loss of productivity. [11]
Literature suggests that eosinophils are implicated in the
pathophysiology of allergic diseases. The airborne
allergens and irritants stimulate the mast cells which
leads to production of IgE and cytokines that results in
eosinophilic infiltration which is seen in allergic
disease.[1]
The pathophysiology of allergic rhinitis states that when
an allergen is inhaled by a person having a sensitized
immune system, the production of the antibody
immunoglobulin E(IgE) is triggered. Following which
mast cells are stimulated to produce IgE and cytokines
which cause eosinophilic infiltration in allergic disease.
In response to the elevated IgE, histamine and
leukotrienes are released that are responsible for
arteriolar dilatation and increased vascular permeability.
The end result of these events leads to the development
of the early and late phase reactions of allergic rhinitis
characterized by symptoms of itching, rhinorrhoea,
mucous secretion, and smooth muscle contraction.[12]
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The investigations required for evaluation of allergic
rhinitis include complete blood picture with peripheral
eosinophil percentage, absolute eosinophil count, total
IgE levels, and nasal smear examination for
eosinophils.[9] M. Demirjian et al (2012) in their study
concluded that IgE levels and eosinophil counts are
important factors in the evaluation of atopic patients,
with IgE having the greater impact in determining the
probability of atopy.[13]
A study conducted by V.S. Chowdary et al (2003)
compared the value of total Serum IgE and eosinophils in
patients with allergic rhinitis to that of controls. The
serum IgE for allergic patients was found to be in the
range of 450IU/ml to that of control which was in the
range of 180 IU/ml. The eosinophils in allergic patients
was 4% of the peripheral smear to that of 3% in the
control group. The levels of serum IgE was found to be
in range of 290 IU/ml for mild, 980 IU/ml for moderate
and 1201 IU/ml for severe allergic rhinitis.[14]
In another study conducted by Trisha Srivastava et al
(2018), it was concluded that serum IgE and AEC are
consistent markers that can be used to diagnose allergic
rhinitis. For the attainment of long-term remission of
symptoms, values of serum IgE and AEC post therapy
should be within the normal range.[10]
Studies reveal that over the years various objective and
subjective instruments have been developed to quantify
the severity of the nasal obstruction in various sinonasal
diseases. Nasal Obstruction Symptom Evaluation
(NOSE)score is among the instruments that measures
subjective quality of life. It has full potential to supply
quicker results that aids measure to disturbances in
quality of life specific to nasal obstruction. NOSE score
has been recently employed in various studies for
evaluating the primary outcome following the surgical
treatment of nasal obstruction but its use in diagnosis of
allergic rhinitis has been described only by few.[9]
In a study conducted by Dr.Ashkarali T et al (2015), it
was concluded that patients with a higher NOSE score
with features of allergic rhinitis were having a higher
AEC value.[1] According to our study among the 60
patients of allergic rhinitis there is a strong association
between NOSE score and AEC count with Pearson
correlation of 0.8475 indicating a good correlation and a
p value of <0.0001.
Unfortunately, there are really few standardized
instruments that are developed for the evaluation of
allergic rhinitis, all though it is an extremely common
health issue affecting the population in both developing
and developed nations. In today’s world, an important
part of health status assessment includes the Global
quality-of-life and health status instruments.[1] Like many
similar instruments, the NOSE Scale was validated for
use in groups of patients.
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Several studies revealed that NOSE score can be used for
comparing disease-specific health status between groups
of patients before and after treatment. A study conducted
by S. Manohar et al (2012), estimated serum IgE level
both before and after treatment and its correlation with
improvement of symptoms.[15] In our study, patients who
were having medications had a low NOSE score. The p
value using chi square test was 0.0063 indicating that
there is a significant association between AEC and
medications. The results of our study suggest that NOSE
score provides a framework to diagnose the severity of
the symptoms of allergic rhinitis. It can also be used to
evaluate the symptomatic relief following treatment
course. Also, it will further improve patient care by
helping them understand potential treatment effects.
Studies with larger sample size and larger follow up
period would be helpful in arriving at sound conclusions.

7.
8.

9.

10.

11.
CONCLUSION
NOSE score is an effective tool that can be used to
corelate with the severity of allergic rhinitis in clinical
set up as an alternative to AEC count. It is faster,
economical and a non-invasive technique for assessing
the severity of allergic rhinitis. This method of
evaluation can be used in small set ups, especially in
rural areas where IgE, AEC estimation & other allergic
testing facilities are not available. Additionally, the
NOSE score can also be used to observe the post
treatment effect in patients.
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13.
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ABSTRACT
Eagle syndrome indicates the constellation of symptoms and signs secondary to elongated
styloid process. The most frequently encountered complaint amongst patients is a pain in the
throat. The symptoms are classically a dull pharyngeal pain, often located around the tonsillar
fauces, referring to the same sided ear, odynophagia and a foreign body sensation .The present
report of our case is unique in its clinical presentation, and highlights the benefit of the
application of 3D-computed tomography (3D-CT) and cross-analysis with the available
literature, hoping to stress the knowledge of pathophysiology and beneficial effective
treatments for this menace of the elongated process of styloid.
Keywords: Elongated styloid process, Eagel’s syndrome, Styalgia ,Cone beam CT
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INTRODUCTION
Often called ‘The pillar’, the styloid process is derived from Stylos of the Greek text [1]. A
derivative from the cranial end of the second branchial arch cartilage, the styloid process
ossifies from two centres [2] Riolan’s bouquet is an arrangement made up of styloglossus,
stylohyoid, and stylopharyngeus muscles. Each styloid process also houses the stylohyoid and
stylomandibular ligaments. [3] The syndrome named after Eagle indicates the constellation of
symptoms and signs secondary to elongated styloid process. The symptoms are classically a
dull pharyngeal pain, often located around the tonsillar fauces, referring to the same sided ear,
odynophagia and a foreign body sensation. Although there may not be any specific findings on
examination, the enlarged process can be felt in the fossa of faucial tonsils and this maneuver
at times, can aggravate symptoms.[4] Radiological diagnosis of this condition is made either
by X-ray Town’s view, orthopantomography or CT scan. Due to its obvious advantages like
being high-resolution imaging, diagnostic reliability, and risk-benefit over other modalities of
investigations, the Cone-beam CT (CBCT) is a relative novice imaging and is an ideal means
for the right analysis of the styloid process. The outcomes of mechanical irritation of
lengthened styloid may range from simple pain in the cervical region; to compromise of
circulation to the cerebrum. Pradeep Kumar et al [5] reported sudden death due to elongated
styloid causing acute cardiovascular failure secondary to stimulation of sinus of the carotid.
The present report of our case is unique in its clinical presentation, and highlights the benefit
of the application of 3D-computed tomography (3D-CT) and cross-analysis with the available
literature, hoping to stress the knowledge of pathophysiology and beneficial effective
treatments for this menace of the elongated process of styloid.
Case report
Pain in both the ears with ringing sensation and irritation in the region of the throat of 6 months
duration were the symptoms of a female patient aged 47 years in our present case report. Ear
pain was of pricking type, continuous in nature and radiated to the neck and in front of the ear.
Symptoms aggravated during chewing and movement of the neck on turning towards extreme
left and right. In addition to the above, she also had vague pricking type of throat pain and
ringing sensation heard intermittently during chewing, swallowing, and movement of the neck.
On examination, the oral cavity, ears, and nose were clinically normal. On intraoral digital
palpation, a hard bony bulge was felt over bilateral tonsillar fossa. With a high suspicion of an
elongated styloid process, X-Ray Orthopantamogram was done as shown in Figure 1. A and 1.
B and to our surprise, it was found that the left styloid process measured 70.74 mm, and the
right styloid process measured 60.50mm.
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Figure 1. A and 1. B: X-Ray Orthopantamogram was shown in figure and to our surprise,
it was found that the left styloid process measured 70.74 mm, and the right styloid process
measured 60.50mm
Further, to confirm the diagnosis, a Cone Beam Computed Tomography (CBCT) imaging was
done for the analysis of both the right and left styloid process. CBCT was performed with Kavo
3d OP Pro with FOV (Field Of View) of 8x15 cm. Data were acquired as volume acquisition
and reconstructed in multiple planes. The length of each portion of the styloid bone was
separately studied. As shown in Figure 2.A the left styloid process shows three short portions
suggestive of segmented type (Type III According to Langlais et al. 1986) 1st segment
measuring 38.75mm, 2nd segment measuring 16.47mm, 3rd segment measuring 19.38mm.
Thus, the cumulative length of the left styloid was 74.60 mm. Image 2.B shows the right styloid
process with five short portions suggestive of segmented type. (Type III, According to Langlais
et al. 1986) 1st segment measuring 21.35 mm, 2nd segment measuring 10.67mm, 3rd segment
measuring 20.46mm, 4th segment measuring 7.1mm, 5th segment measuring 6.24mm. Thus, the
cumulative length of the right styloid was 65.82mm. On both sides, the processes of styloid
show knobby or scalloped outline, partial or complete calcification seen in some areas, with
varying degrees of central radiolucency suggestive of a nodular complex pattern of
calcification. Ironically the lengths of these processes were alarmingly large this patient
responded well to symptomatic treatment and has been following up for 10 months and has no
symptoms.
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Figure 2: A: the left styloid process shows three short portions suggestive of segmented
type (Type III According to Langlais et al. 1986) cumulative length of the left styloid was
74.60 mm.
Figure 2.B: shows the right styloid process with five short portions suggestive of
segmented type. (Type III, According to Langlais et al. 1986) cumulative length of the
right styloid was 65.82mm

DISCUSSION:
Stretching from the hyoid to tympanomastoid area, the stylohyoid element is having four
segments that is superior to inferior, Tympanohyal - a base, Stylohyal - a major segment,
Ceratohyal - the stylohyoid ligament and Hypohyal which forms the minor horn of the hyoid
bone.[3] The length of the styloid process as 2.5 cms was reported by Eagle et al [6] and it may
be symptomatic if the length is more than 4cms.[7] The longest recorded elongated styloid
process in a symptomatic patient is around 6.5 cm.[8] In our case report, in relation to the left
www.ajmhr.com
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styloid process, the first segment originates from the lower surface of the temporal bone till the
occlusal plane of the upper posterior teeth. From here the second segment starts and ends up to
the level of the upper border of mandibular bone. The third segment is from the upper border
to the lower border of the mandible. In relation to the right styloid process, the first segment
originates from the inferior surface of the temporal bone till the occlusal plane of upper
posterior teeth. From here second portion starts and ends till the upper border of the mandible.
The third portion is from the upper border of the mandible to the inferior border of the
mandible, from here the fourth segment starts and ends in relation to the hyoid bone. The fifth
segment is small and is also in relation to the hyoid bone. As per the available sources, this is
perhaps the maiden case report showing a surprising radiological finding involving the styloid
process.
The most frequently encountered complaint amongst patients is a pain in the throat [9,10].
According to Beder, 3D CT was the most sought after modality to assess the morphology of
the styloid process. [8] Some of the conventional therapies for alleviating the symptoms were
directed towards reducing inflammation, employing benzodiazepines, inducing comfort by
application of warmth along with at times, injection of local anesthetics with steroid at the site
and manual splitting of the elongated styloid process. [9] The effects of non-interventional
modalities like oral medications used for seizures or mood elevators, were not long-lasting.
Ghosh insisted that surgery was the best way to induce relief to the patient in the form of
resection of the elongated styloid process by an intraoral or extraoral approach. [11] Watt W
Eagle was the first to describe the intraoral styloidectomy [6] It involves conventional
tonsillectomy and approach to styloid by dividing the superior constrictor muscle. Working in
between the internal and external carotid artery, for resection of the styloid process is associated
with the risk of uncontrolled bleeding and even death on the table, hence this approach is not
preferred by many. The extraoral approach was described by Caldwell and Loeser in which
cervical incision is done at the level of hyoid and then the styloid process is approached and
excised after dissecting the tissue planes. Though this route provides good exposure, it is more
invasive and results in a visible scar along with the risk of greater auricular paresthesia.[12] In
Eagle syndrome, symptoms can improve by medical management but are unlikely to disappear
completely. Eagle syndrome will not cause other medical conditions and is not a progressive
condition. In this case, likely to be the maiden of its kind, although the radiological findings
surprised us, the clinical findings were paradoxically not so alarming. Hence, a judicial step
towards conservative management was taken to successfully manage this case.
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With the appropriate and systematic evaluation by history, physical examination and with the
aid of imaging the abnormal styloid process can be made out. Many other conditions are to be
excluded to avoid misdiagnosing of the elongated styloid process. Imaging in cases surmising
Eagle syndrome is recommended to confirm the diagnosis. When symptoms and radiological
signs are not correlating, the paradox is better dealt with by proceeding with the medical line
of treatment. Wherein indicated, employing advanced imaging modalities such as Cone Beam
Computed Tomography should be used in order to avoid spurious diagnosis. Surgery should
be reserved only for intractable cases with undue morbidity keeping in mind the risks of lifethreatening complications owing to the presence of intimately related neurovascular structures,
the damage to which may also cause mortality.
Patient Consent: Informed and written consent was obtained from the patient that the data
including the investigations from this case would be used for the purpose of scientific
presentation and publication.
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ABSTRACT
Post mastoidectomy facial nerve palsy is seen either immediately or after some delay following
surgery. Early diagnosis and treatment is key to prevent fatal complications. Methodology: A
set of 3 case series was studied who developed facial palsy after 7 to10 days of uneventful
mastoid surgery. Serial photographs were taken to document the progression of the patients
from disease to recovery after instillation of therapy. Results - All 3 patients completely
recovered within 30 days. Conclusion: Delayed facial nerve palsy is rare. It can be due to virus
reactivation, surgical stress, or laceration of the chorda tympani nerve with a resultant
retrograde facial nerve edema. But with timely presentation & management, it has a good
prognosis and recovery rate. A combined approach from the Otolaryngologist and the
Physiotherapist aids in the timely improvement of the patient.
Keywords: Bell ’s palsy, Facial Nerve Palsy, Mastoidectomy.
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INTRODUCTION
Facial expression is the most valued possession human beings have. Paralysis of facial muscles
can cause severe disfigurement in affected persons. It causes psychological and emotional
trauma. The facial nerve provides motor, sensory, and parasympathetic innervation to the head
and neck.1 The functional and aesthetic consequences of facial nerve paralysis can potentially
be physically and psychologically devastating. A complete history and thorough examination
should be the primary focus of the treating physician. Facial palsy is one of the immediate postoperative complications of ear surgeries. But delayed facial nerve palsy is a rare complication
of ear surgeries. It occurs after more than 72 hours of an uneventful ear surgery. Shea described
this phenomenon as “five and a half day syndrome,” meaning that all his personal observations
shared the same time lag from surgery 2 The objective of this study was to review all cases of
delayed facial nerve palsy following cortical mastoidectomy for Chronic Otitis Media of
tubotympanic type in patients who underwent surgery at KLEs Dr Prabhakar Kore Hospital &
Medical Research Centre.

MATERIALS AND METHOD
362 cortical mastoidectomy surgeries have happened in 2 years at our Institution. Of these, 3
cases (0.8%) of delayed facial paralysis have occurred among the patients. The clinical features
and the management strategy employed has been discussed below.
STUDY DURATION- May 2017-May 2019.
CASE REPORTS:
Case- 1
A 40 year old lady, who underwent right cortical mastoidectomy with tympanoplasty for right
chronic otitis media, mucosal type with moderate hearing loss without any complications,
presented to us on her 9th post-operative day with House-Brackmann grade IV facial palsy on
the right side after an episode of fever of moderate grade. On otoscopy, graft was in situ. There
was no evidence of tenderness or swelling in the mastoid region. Left ear was normal. Rest of
ENT examination was normal. (Image-1)
Case 2
A 32 year old lady , who underwent right cortical mastiodectomy with tympanoplasty for right
chronic otitis media, mucosal, active with moderate hearing loss without any complications,
presented to us on her 10th post-operative day with House-Brackmann grade IV facial palsy
on the right side after an episode of fever of moderate grade. On otoscopy, graft was in situ.
There was no evidence of tenderness or swelling in the mastoid region. Left ear was normal.
Rest of ENT examination was normal. (Image 2)
Case 3
www.bjmhr.com
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A 38 year old lady, who underwent left cortical mastiodectomy with tympanoplasty for left
chronic otitis media, mucosal , active with moderate hearing loss without any complications ,
presented to us on her 8th post-operative day with House-Brackmann grade 3 facial palsy on
the left side after an episode of fever of moderate grade. On otoscopy, graft was in situ. There
was no evidence of tenderness or swelling in the mastoid region. Right ear was normal. Rest
of ENT examination was normal. (Image 3)

RESULTS AND DISCUSSION
All patients had underwent cortical mastoidectomy with Type 1 Tympanoplasty with no
evidence of middle ear pathology detected intra operatively. All cases were operated by the
same operating team. All 3 patients were started on Broad spectrum Antibiotics,
Dexamethasone 8 mg IV BID slowly tapered down over 10 days, Acyclovir 400mg TID for 7
days, ear drops containing Neomycin, Beclomethasone and Clotrimazole, Ciprofloxacin eye
drops and eye care was given. Daily Physiotherapy was given for facial muscles. Within 3 days
of therapy patients started showing tremendous recovery in the form of improvement of the
grading to Grade 2. No steroids were given post operatively to any of the patients. Complete
recovery was seen within 30 days.
Facial nerve palsy is seen either immediately or after some delay following surgery. Immediate
palsy may be due to local anaesthetics used for infiltrations and may regress within a few hours.
In the case of delayed facial palsy, the symptom occurs several days or even weeks after
surgery. The most popular theory related to the explanation of delayed facial palsy at present
is the reactivation of dormant viruses 5. Reversible delayed facial paralysis is usually due to
edema causing compression of nerve fibers 6, decreased blood supply to facial nerve which
gets damaged during surgeries, due to heat or inflammation due to drilling which can cause
palsy in the early post-operative period 7. Both the thermal effect of the drill and the elevation
of the tympanomeatal flap can reactivate viruses resting inside the ganglion geniculi, facial
nerve, or facial nuclei. It is commonly seen after acoustic neuroma surgeries (2.2-29%) 1. It
has also been described after vestibular neurectomy (0- 18%), stapes surgery (0.5-1%),
endolymphatic sac surgery(1%), cochlear implantation surgery(0.4-0.7%) and mastoidectomy
(0.38-1.4%) (8)
In our series, all 3 patients were females aged between 30-40 years of age, who had a history
of varicella zoster infection during their childhood. All patients were not from same locality
and presented at different times of the year and were not associated with any co morbidities .
All the patients presented to us in their post-operative period between 8th to 10th day with
Grade 3 to 4 House Brackmann Grading. Zohar and Laurian hypothesized that such a Bell’s
palsy like condition may be provoked by surgical stress, assuming that this was reinforced by
www.bjmhr.com
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the fact that patients presenting with facial palsy generally exhibited trigeminal sensory deficits
on the same side 1. The viruses can be reactivated during periods of generic temporary
depression of the immune system induced by physical or emotional stress, concurrent bacterial
or viral infections, neoplasms, mechanical or surgical trauma, including local surgical stress. 2
In delayed facial nerve, an isolated increase in serum anti-VZV IgG antibodies has been
reported in literature confirming the suspicion of viral reactivation 9, 10. The surgical trauma as
well as the induced immunosuppression following surgery and the use of exogenous steroids
may predispose to reactivation of the viruses, which are normally dormant in the geniculate
ganglion. 3 Prognosis is generally good if the palsy does not progress to complete paralysis.
Patients with complete paralysis have a more variable prognosis, which ranges from normal
function to permanent total paralysis. This could be due to edema around facial nerve due to
surgery. Steroids are the important first line management for this condition. Intra-operative
decompression of the meatal foramen has been used with some success in a few studies.
Acyclovir has been advised by a few. Acyclovir can be given for patients with history of viral
activation as prophylaxis to delayed facial palsy 4. Geral et al suggested the standard
postoperative steroid regimen was 4 mg of dexamethasone every 6 hours, tapered over 5 to 7
days postoperatively. 3 The recovery time after Delayed facial palsy onset ranges from 2 to 270
days (mean 45±43 days) with I-II final House Brackmann grade in all the reported cases,
regardless of the therapies.
There is no clear cut guideline for management of this emergency. Timely supportive
presentation to the Otolaryngologist along with appropriate supportive treatment for right
duration of time is of parmount importance in order to alleviate the symptoms and give relief
to the patient.

Image 1: Case Report 1 showing series of images depicting progression of thepatient from
presentation to recovery
www.bjmhr.com
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Image 2: Case Report 2 showing series of images depicting progression of the patient
from presentation to recovery

Image 3: Case Report 3 showing series of images depicting progression of patient from
presentation to recovery

SUMMARY


Post mastoidectomy facial nerve palsy is seen either immediately or after some delay
following surgery.



Early diagnosis and treatment is key to prevent fatal complications.



It can be due to virus reactivation, surgical stress, or laceration of the chorda tympani
nerve with a resultant retrograde facial nerve edema



A combined approach from the Otolaryngologist and the physiotherapist aids in the
timely improvement of the patient.

CONCLUSION
Delayed facial nerve palsy is rare. It can be due to virus reactivation following surgical stress,
intraoperative trauma, or laceration of the chorda tympani nerve with a resultant retrograde
facial nerve edema. All of these can be provoking etiological factors. But it has a good
prognosis and recovery rate if presented and treated in time by the Otolaryngologist. A
combined approach from the Otolaryngologist and the physiotherapist aids in the timely
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improvement of the patient. However larger studies sharing details of such encounters at
multiple centres is required to evaluate and formulate an algorithmic guideline.
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Abstract
Introduction: Eosinophils are thought to play an important role in the symptomatology and pathophysiology of allergic
rhinitis. Blood eosinophilia and tissue eosinophilia are characteristic features of allergic inflammation and asthma, conditions
associated with prominent production of Th2 cytokines.
Objective: To correlate the eosinophil count of nasal secretions in clinically diagnosed patients of allergic rhinitis and patients
with no nasal complaint.
Methods: Patients were selected on the basis of history and clinical examination and equal numbers of controls were taken.
Both were subjected to nasal smear examination for eosinophilia.
Results: Overall, eighty seven percent of nasal smears were positive in various degrees among the cases while only around
seven percent of slides were positive for eosinophils in control group.
Conclusion: Nasal smear eosinophilia had a very high specificity and moderately high sensitivity in diagnosing allergic rhinitis
and it seems to be a potentially valuable test for allergic rhinitis.

Keywords: Allergic Rhinitis; Nasal eosinophilia; Allergy

Abbreviations: AR: Allergic Rhinits; MG: May Grunwald’s;
DPX: Dibutylphthalate Polystyrene Xylene; SPSS: Statistical
Package for Social Sciences.
Introduction

Allergic rhinitis (AR) is the commonest immunologic
disease and is the commonest chronic disease experienced
by humans [1]. Although not as glamorous as its surgical
counterparts, the management of allergic rhinitis constitutes
a large proportion of the day to day practice of general
otolaryngologist. In addition to its primary effect, inhalant
allergy of the upper respiratory tract might affect the
development and clinical course of other disease states such
as sinusitis, otitis media and asthma [2]. Allergic rhinitis
occurs in atopic individuals who are exposed to common
aeroallergens. It is frequently trivialized by patients and

Nasal Eosinophilia in Allergic Rhinitis: A Clinico-Correlative Observational Study

doctors. It remains a common cause of morbidity, social
embarrassment and impaired performance either at school
or in the workplace [3]. Despite its high prevalence, it is often
undiagnosed [4].

It has been estimated that up to 50% of patients
evaluated in otolaryngology practices have some component
of inhalant allergy in their presenting complaint [5]. Allergic
rhinitis is a common condition, though not life threatening
but causes significant morbidity in terms of quality of life.
Further, an early diagnosis of allergic rhinitis is essential in
order to prevent co-morbid conditions like asthma, otitis
media, sinusitis and sleep disorders. A careful medical history
including the relation between symptoms and exposure to
offending agents and a careful physical examination are the
basis in diagnosis, but complementary objective tests might
be needed.
Otolaryngol Open Access J
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Objective
To correlate the eosinophil count of nasal secretions in
clinically diagnosed patients of allergic rhinitis and patients
with no nasal complaint.

Source of Data

The study was done at the Out-Patient Clinic of
Department of Otorhinolaryngology and Head & Neck
Surgery of KLEs Dr. Prabhakar Kore Hospital & MRC, Belgaum.
There were two study groups. One consisting of the patients
suffering from allergic rhinitis and other without any signs
and symptoms of allergy.
Study Design: Observational study
Period of study: From 1st January 2010 to 31st December
2010
Sample Size: 30 patients in each group
All patients in the age group of 1050 years presenting
with two or more complaints of running nose, blocking of
nose, itching and sneezing for less than four days a week or for
less than four consecutive weeks were taken as intermittent
allergic rhinitis and for more than four days a week and for
more than four consecutive weeks were taken into persistent
allergic rhinitis groups. An equal number of controls who
presented without any nasal complaints, without any history
of allergy and not suffering from any chronic illness were
selected for comparison after age and sex matching. Those
who were diagnosed as having vasomotor rhinitis or on antiallergic treatment were excluded from the study.

Methodology

Nasal swab taken by scraping the mucous membrane
of the inferior turbinate using a sterile air dried cotton
applicator and smear was made on a glass slide. The slide
was stained with May-Grunwald and Giemsa stain. Staining
technique: The nasal smears are fixed in methanol for 10min.
May-Grunwald’s (MG) stain is diluted with an equal part of
phosphate buffer (or tap water). Also, Giemsa stain is diluted
with 9 parts of phosphate buffer for 10-15 min. The diluted
M.G. stain is poured on the smear. After 5 minutes, the stain
is removed and Giemsa Stain is poured. After a further
period of 5 minutes, it is washed with and wait for 5 minutes
Eosinophil % in nasal smears
<5%
6-10%
11-50%
>50%
Total

Grades
I
II
III
IV

phosphate buffer (pH 6.8). The smear is later air dried and
mounted on Dibutylphthalate Polystyrene Xylene (DPX).
The percentage of eosinophils per hundred leucocytes
are calculated and compared in both the groups.

Statistical Analysis

Statistical Package for Social Sciences (SPSS) Software
was used for data analysis.
Percentage increase in two groups were compared with ChiSquare test.

Results

Most of the cases were upto the age of 30 years (80%).
The mean age of the study group was 24.43 while that of
the control group was 23.53. In the study group 16 patients
(63.33%) were males and 14 patients (46.67%) were
females. The same sex ratio was there in the control group.
There were 17 patients (56.67%) with Intermittent Allergic
Rhinitis and 13 patients (43.33%) with Persistent Allergic
Rhinitis. Majority of patients 24(80%) had the eosinophil
count in nasal smears more than 10% ( the value considered
to be significant to represent AR) as seen in Table 1. 16
patients(53.33%) were having watery nasal discharge while
14 patients(46.67%) were having mucoid nasal discharge.
The colour of the nasal mucosa was also noted. 16 patients
(53.33%) were having dull red color, 10 patients (33.33%)
were having pale color and 4 patients (13.33%) greyish blue
color mucosa. The study group was strongly associated with
nasal smear eosinophilia. The Chi- Square value – 42.000 and
“p” value - 0.000+ (<0.05) was statistically very significant
as depicted in Table 2. Also, Intermittent AR was found to
be associated with a higher nasal smear eosinophilia(13
patients among cases as opposed to 11 among the control
group in the range of 11-50%). The Chi square value was
8.668 and “p” value was 0.013 (<0.05) which is statistically
significant (Table 3). In this study, watery type of nasal
discharge was observed to be associated more with nasal
smear eosinophilia as seen in Figures 1 & 2. The Chi square
value was 10.102 and “p” value was 0.006 (<0.05) which
is statistically significant. However, no association was
found between the color of nasal mucosa and nasal smear
eosinophilia.

Table 1: Frequency Distribution of Nasal Smears for Eosinophilia.
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No. of cases
4
2
21
3
30

%
13.33%
6.67%
70%
10%
100%
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No. of eosinophils

Interpretation

Cases

Controls

<5%

Normal

4

28

3

0

6-10%

Doubtful

11-50%

2

Pathological

>50%

2

21

Pathological

Table 2: Comparison of Eosinophil Count in Study Group and Control Group.

0

Eosinophilia in nasal smear

Disease Type

< 5%

6-10%

11-50%

>50%

Total

Intermittent

0

0

10

3

13

Persistent
Total

4

4

Table 3: Nasal Smear Eosinophilia v/s Disease Type.

2

11

2

21

0

17

3

30

Figure 1: Graph showing Nasal Smear Eosinophilia v/s Type of Nasal Discharge.

Discussion

Figure 2: Nasal smear shows plenty of eosinophils & few
columnar epithelial cells (Grade IV) [MGG Stain; X 100].

The correlation between clinical allergy and nasal
smear eosinophilia was first emphasized by Sood A [6].
It is a generally known fact that in the various shock
organs or tissues in which the lesions of allergy occur,
the pathological picture is characterized by edema and
eosinophilic infiltration. Allergic reactions in the target
tissue cause the liberation of various pharamacologically
active chemical mediators [6] including the factor for
anaphylaxis [Eosinophilic Chemotactic Factor–A (ECF-A)]
which leads to the congregations of eosinophil leucocytes
in the local sites. The Th-2 cytokine IL-5 is a central factor
mediating eosinophil expansion, priming, recruitment and
prolonged tissue survival in response to allergic stimuli.
IL-5 is synthesized predominantly by Th-2 lymphocytes,
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but in smaller amounts by mast cells and eosinophils. IL-5
promotes differentiation of terminally committed human
and murine eosinophil precursors in bone marrow [7].

While correlating among the intermittent and perennial
type of allergic rhinitis, there was a significant association
between the intermittent type and nasal smear positivity for
eosinophilia. This observation was in concordance with the
observation by Canakcioglu S, et al. [8] who noticed rise in
nasal eosinophilia during the spring and summer seasons in
patients of allergic rhinitis, which are the common months
of affection by the disease. Also in many other studies nasal
eosinophilia is found to be associated more to seasonal
allergic rhinitis as observed in the work done by Goel U, et
al. [9]. In a study by Crobach M, et al. [10] was concluded that
the sensitivity of nasal smear eosinophilia for allergic rhinitis
was 18% and the specificity was 96%. Possible explanations
include firstly, many of those patients did not have symptoms
at the moment they consulted their general practitioner. As
eosinophilia is correlated with exposure to allergens it has
been recommended that asymptomatic patients are asked to
return when they experience symptoms. Moreover, to obtain
higher sensitivity it has been advised that three smears are
taken on separate occasions by Mygind.
Secondly, nasal eosinophilia is negatively influenced by
viral or bacterial infections [11]. Thirdly, the use of topical
corticosteroids reduces the percentage of eosionophils. Some
patients in the study were using topical corticosteroids. In the
study by Sood A [6] 80% of the nasal smears were positive
in various degrees for eosinophils while in the control group
only 5% showed any kind of positivity. The results of nasal
smear eosinophilia were compared with skin prick test.
The percentage of correlation between the nasal smear
eosinophilia and skin test came out around 88% and further
substantiated the diagnosis of allergic rhinitis. In our study
the smear positivity was found in 86.67% of cases and 6.67%
of the controls (in the doubtful range). The cause for this has
been discussed by Malmberg and Halopainen [11]. They state
that an infection may cause a small number of eosinophils
to appear in the nasal secretion of non-allergic persons. And
also conversely it may cause a temporary disappearance of
the eosinophils from the secretions of persons with allergic
rhinitis [6].

In view of the results of our study and many others
discussed before which state nasal eosinophilia to be a
highly specific and moderately sensitive test and as stressed
by Miri S, et al. [12], this highly valid test can be quickly and
easily performed and read. And being an in-expensive test, it
can be used to screen the patients of allergic rhinitis. In his
study, nasal smear eosinophilia had a specificity of 96% and
sensitivity of 62%. This seemed to be a potentially valuable
test for allergic rhinitis. In a study done by Canakcioglus, et
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al. [8], it was found that nasal eosinophilia in AR significantly
increased during the spring and summer seasons. They
concluded that, the presence of nasal eosinophilia strongly
supports the diagnosis of AR. Also a significant reduction or
disappearance of inflammatory cells in cytologic samples can
confirm the resolution of the pathologic condition during the
medical treatment.

Few data is available on the natural history of NAR,
including whether it progresses to AR [13]. In a recent study,
a group of 180 Non AR subjects diagnosed during 2000-2004
and re-evaluated in 2007 demonstrated de novo sensitization
to aeroallergens in 24% of patients as assessed by Skin Prick
Test (SPT), serum IgE or both [13]. These results suggest
that Local AR may be part of AR with a positive SPT result at
the beginning of the natural course of disease. This concept
further enhances the value of nasal cytology as it can detect
the cases in early stage of natural course of disease.

A study by Bakshaee M, et al. [14] showed that smear
eosinophilia is more sensitive and specific than nasal biopsies
for the detection of allergic rhinitis. The results of nasal smear
eosinophilia in this study are comparable with most of the
studies mentioned. Matching of nasal eosinophilia with the
type of nasal discharge showed watery type of nasal discharge
to be associated with nasal smear eosinophilia. The results
were found to be statistically significant (p<0.05). In another
study by Sood A [6] the type of nasal discharge was found
to be of borderline significance. In that study also watery
type of discharge was more associated to higher percentage
of eosinophils in the samples. Also Manners BTB [15] found
high positivity of nasal smear eosinophilia in patients with
profuse rhinorrhoea. Also no significant link was found
between the nasal smear eosinophilia and the colour of nasal
mucosa, thereby meaning they were independent of each
other. This finding was in agreement with a study by Sood
A [6].

Conclusion

In this study it is observed that, a strong association of
nasal smear eosinophilia with allergic rhinitis exists which
is in concordance with many other studies. Those patients
with Intermittent type of allergic rhinitis and cases with
watery type of nasal discharge were found to be associated
with nasal smear eosinophilia and the association was found
to be statistically significant. However, in light of other
studies which have compared nasal smear for eosinophilia
with skin prick test, nasal smear for eosinophilia is found
to be highly specific and moderately sensitive to diagnose
allergic rhinitis and hence, we recommend this test to screen
as well as to diagnose allergic rhinitis. Also, being a noninvasive and inexpensive Out Patient based test, it can also
be used to monitor the response to the treatment given. It is
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of paramount importance to know that with newer concepts
emerging in the management strategy of allergic rhinitis,
it is punitive to come up with lesser invasive and easily
applicable methods such as nasal smear for eosionphilia to
easily screen, diagnose and monitor the patients during the
follow up period in order to explore newer domains in the
treatment protocol of allergic rhinitis.
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Abstract
Rhinoscleroma is a chronic granulomatous disease with an ability to cause extensive disfiguration. A patient presented
with extensive stenosis of the nares and sudden onset lacrimal abscess. In this case, we see Rhinoscleroma has spread
involving the lacrimal sac system as well, thus the term Dacryoscleroma. The patient underwent dacryocystorhinostomy,
multiple staged endonasal surgical release of adhesions with external drainage of the lacrimal abscess and Silastic sheet
stenting of bilateral nasal cavity. This case demonstrates that a high index of suspicion is needed in suspecting this rare
cause for lacrimal abscess and also emphasizes on the need for staged management in relieving the various sequelae caused
by the disease process to attain optimized disease clearance and adequate relief of symptoms with a chronically disfiguring
disease such as rhinoscleroma.

Keywords: Dacryoscleroma; Rhinoscleroma; Lacrimal abscess; Nasal endoscopy

1. Introduction
Scleroma is a chronic granulomatous disease of the upper respiratory tract caused by Klebsiella rhinoscleromatis [1]. It
presents with mass lesions in the respiratory tract which can be found anywhere from the nose up to the trachea. It affects
primarily the nose and less commonly the pharynx, larynx, trachea, bronchi and atypically lacrimal apparatus, cervical lymph
nodes and cranial cavity [2-4]. Classically it affects the transitional zones at the entry of the nose and hence the name
Rhinoscleroma. The nose is involved in 95%-100% of cases [5]. It is endemic to Egypt, Central, and South America, Africa,
South East Asia and areas of Europe in descending order of prevalence [2-6]. It commonly affects in 2nd or 3rd decade of life.
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However, there is paucity of data regarding the incidence and prevalence around the world [2-6]. Except for the series of
cases documented by Badrawy in 1962, there have been no such case reports documented in the recent decade involving the
lacrimal sac [2].

2. Case Report
A 34-year-old male presented to the ENT clinic with bilateral progressive nasal obstruction for 8 years. The patient also
noticed a sudden onset swelling since 4 days over the inner aspect of the left eye, which was gradually progressive to the size
of an almond and was associated with a throbbing type of pain. He had undergone septal surgery elsewhere, eight years ago,
for nasal obstruction. He is a known diabetic on treatment since the past ten years with well-controlled sugar levels. On
examination a solitary swelling of about 20 mm -30 mm was present near the medial canthus of the left eye occupying the
lacrimal area, the borders were well defined and skin over the swelling was shiny with areas of erythema. On palpation,
tenderness was present with a local rise of temperature and periorbital edema around the left eye. The right eye examination
revealed mucoid discharge when pressure was applied over the medial canthus (FIG. 1A). The rest of the eye examination
was unremarkable. Examination of the external nose revealed depressed and broadened dorsum with flared out ala and weak
tip recoil. The quality of the skin was thick. Bilateral nasal valve area stenosis was seen on tip elevation which obviated the
need for anterior rhinoscopy. However, posterior rhinoscopy revealed marked concentric narrowing of the choana (FIG. 1).
Ear, throat, and neck examinations were clinically normal. Routine blood investigations were normal except for elevated
Erythrocyte Sedimentation Rate. Computed Tomography (CT) of the paranasal sinuses revealed, thick well defined
peripherally enhancing collection in the medial aspect of the left orbit, communicating with the nasolacrimal duct
approximately measuring 16 mm to 11 mm. There was a similar thick well defined peripherally enhancing collection in the
medial aspect of the right orbit communicating with the nasolacrimal duct measuring 7.5 mm to 4.5 mm with no underlying
bony erosion. Minimal preseptal and premaxillary soft tissue swelling with adjacent fat stranding were noted on the left side,
suggestive of edema. Additionally, mucosal thickening of bilateral maxillary sinus and ethmoidal air cells was present
suggestive of sinusitis (FIG. 2). Hence a diagnosis of bilateral infective dacrocystocele and sinusitis was made.

The patient was taken up for surgery under anesthesia. Owing to the marked stenosis in the valvular region, a 2.7 mm zerodegree endoscope was used to visualize the nasal cavity. Marked synechiae were noted between the turbinate’s and the
septum in both the nasal cavities and were released (FIG. 1). On the left side, Endonasal Dacryocystorhinostomy was done
and a marked fibrotic lacrimal sac was noted. However, on incising the sac wall, no pus was expressed. Hence a 0.7 mm
linear incision was taken over the prominent part of the abscess externally and drainage was done. Incidentally, it was an
extra-saccular collection of pus. Before the insertion of silastic sheets in the nasal cavity, multiple biopsies were taken from
bilateral nasal cavities and the left lacrimal sac and sent for histopathology reporting, both of which were reported as chronic
inflammatory infiltrate comprising of lymphocytes and plasma cells admixed with Mikulicz cells and Russell Bodies
suggestive of rhinoscleroma of both the nose and the lacrimal sac (FIG. 3). The patient was treated with antibiotics
comprising of Ciprofloxacin, Rifampicin and Metronidazole along with topical saline nose drops, antibiotic eye drops and
multivitamins. Local application of a 2% Acriflavine solution mixture was done over the nasal mucosa. The patient
underwent serial diagnostic nasal endoscopies 1 week apart and all the synechiae were released from non-corresponding raw
areas. The silastic sheet stents were removed after 6 weeks and was followed up to 10 months, during which the patient
showed significant improvement symptomatically and clinically (FIG. 1).
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FIG. 1. A: Preoperative presentation, (black arrow) showing marked valvular stenosis and (red star) showing the left
lacrimal abscess. B: Nasal Endoscopic image showing stenosis of the left nasal cavity with adhesions and stenosis of
the choana. C: Follow up endoscopic image showing widening of the nasal cavity and improvement in the external
deformity with no swelling in the left medial canthus.

FIG. 2. Showing left lacrimal sac abscess in contrast CT PNS (red arrows).

FIG. 3. H&E stained histopathology slide showing Mikulicz cells (black arrows) and Plasma cells (red arrows).
3
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3. Discussion
In the year 1870 Von Hebra was the first to describe the term rhinoscleroma that he assumed to be a form of sarcoma while
describing a nasal disorder. Later in 1877 histological criteria for this disease was given by Mikulicz-Radecki, emphasizing
its non-neoplastic inflammatory nature [5]. In 2011, Von Frisch identified the causative organism as a Gram-negative
coccobacillus, more recently known as Klebsiella rhinoscleromatis [4,5]. The disease progresses in three different
overlapping stages as described by Canalis et al. [1,4]. In this case report, the patient presented with overlapping stages of
granulomatous with cicatricial stage involving the nose and lacrimal sac causing marked stenosis of the nasal cavity and
fibrosis of the lacrimal sac and thus interestingly mimicking a simile spectrum of a Pandora’s box. Badrawy (1962) was the
first to describe the lacrimal extension of the disease and termed it dacryoscleroma. The junction of the stratified squamous
epithelium of the nasal vestibule extending into the inferior meatus and ciliated columnar epithelium of the nasolacrimal duct
as classically occurred in our case reiterates that the disease affects the transitional zones. He also described the possible
pathological pathway to the formation of lacrimal abscess owing to intraluminal plug action of the granuloma or the
narrowing of the lumen by granuloma by extramural pressure and extension [3]. Thus, possibly explaining the basis behind
the extra-saccular collection of pus that occurred in our case. A study conducted by Elwany et al, on 52 patients showed that
the nasal involvement was predominant followed by nasopharynx; and one case presented with the additional involvement of
both lacrimal sac along with the nose. Serial biopsies taken from different sites confirmed the diagnosis [2]. The patient was
unwilling to undergo biopsy from the right lacrimal sac as it was not significantly symptomatic.

According to a retrospective study done by Molumi et al, on 134 patients with nasal and nasopharyngeal stenosis, fibrotic
tissue was debrided followed by recanalization of nasal cavity and nasopharynx using Celestine tube placed such that one end
was in the nasal cavity and the other end was in the nasopharynx [6]. Emphasis on CT scan plain and contrast is mainly to
assess the extent of the abscess and sinus mucosal thickening. Additionally, the presence and extent of synechiae can also be
gauged thus aiding in effective preoperative evaluation and planning. A study done by AbdelRazek et al, concluded that
rhinoscleroma of the nose in the hypertrophic stage appeared as a well-defined mass on CT, and involvement of the inferior
and middle turbinate were more common. On Magnetic Resonance Imaging granulomas can be identified in the T1 weighted
images owing to the high protein content within Mikulicz cells and Russell bodies [10]. However, histopathological
confirmation remains the gold standard wherein the presence of Mikulickz cells, Russell bodies, plasma cells, and leukocytic
infiltration conclusively prove the presence of the disease [1,4].

Similary the patients diagnosis was confirmed only after histopathological reporting of the biopsy specimens. In an attempt to
eradicate K rhinoscleromatis, which has a high relapse rate, the treatment of rhinoscleroma requires prolonged antibiotic
therapy [6]. Antibiotics with demonstrated efficacy are streptomycin, doxycycline, tetracycline, rifampicin, second- and
third-generation cephalosporins, sulfonamides, ciprofloxacin and ofloxacin [7-9]. 2% Acriflavine for local application is
known for its strong antibacterial activity against both gram-positive and gram-negative organisms [11]. Indications for
surgery include those for relief of airway obstruction and reconstruction of cicatricial defects [8]. Even though the drug of
choice being ciprofloxacin, other drugs have aided in the treatment of this patient. Also, to relieve the morbidity associated
with the marked valvular stenosis, surgical release of the non-corresponding synechiae in a stage-wise manner was done to
supplement easy and early healing. Nasolacrimal duct stenting was not done in this scenario as it was an external abscess
however it would be advisable otherwise. The patient had a follow-up period of 10 months.
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With very few reports mentioning the involvement of the lacrimal apparatus as a complication of rhinoscleroma, there is no
standard management protocol advocating the exact methodology of treatment. Hence, based on the experience of treating
cases of rhinoscleroma along with a good knowledge base about its possible routes and sites of involvement and its
associated complications has led us to craft this method of management in a stage-wise manner to achieve total clearance of
the disease as well as the sequelae.

4. Conclusion
In the modern antibiotic era, being in the endemic region, a high degree of suspicion is needed to diagnose Rhinoscleroma of
the nose as well as other areas. Early histopathological confirmation of the disease with a proper complete medical line of
treatment along with planned nasal endoscopic surgical procedures to treat sequelae such as nasal stenosis can yield befitting
results and prevent disfiguration. It can also lead to the prevention of dangerous complications associated with the disease.
However, long term follow-ups are necessary to prevent recurrence associated with relapse.

5. Limitations
Due to paucity of literature in the management of these rare conditions, it should be emphasized to report such cases and the
treatment protocol adopted in order to formulate standard management algorithms to aid the clinician in the future.
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Abstract
lntrodttctiorL: Follou'ing surgical procetlures
in the region of nasal vestibule and nasal valves
maioritv of p;'rtients havJrist'ir a"""r.phg ;";iilrrh.
,t"',oris and face titetong cornplications
ra,ith the external ancl internal nasai
uf the repair. The

as nasal stent iras bt-'en rnentione<l in "uli.esis"q,r"i,
varioLrs titerature but it

study we highlighted the use of this endotrr.t,"ri
tot

use of encl.tracheal tube

is not validatetl yet. In the prescnt
taiiored nasal stenis for recanalization,

rf recur:rences vestiburar ste,osis and preserving
"
nasar valves.
Keywords: Nasal vestibular stenosis; Enclotracheal
tube; Nasal stents.

prevenfion

Introduction

Majority of patients r.vho undergo surgical

procedures involving the nasal vestibu*le and
nlsal
valves are at risk of developing vestibular stenosis
and it affects their day to tliy liie aclversely.

Nasal vestibule

is the narrowest portion of

the nasal cavity hence it is the comrnonlst area
to
undergo stenosis. The various causes that leacis to
its stenosis inciude trauma, burns, fumour, surgery

infections. In cases of nasal trauma involving-tl-re
nasal vestibule and internal ancl external nasal
valves stent placement avoicls sequels, adhesions,
O Red Flower Publication pvt. Ltd.

contractures, synechia vestibular stenosis and
fibrosis that occurs surrounding tl.ris anatomical
shucture. The use of enclokacheal fube as nasal
stent has been mentioned in various literature
but it is not valiclateci yet. The advantases of this
endotracheal tube tailored nasal stents- over the
kaditional readymac{e ridged nasal stents, and

composite ayal gra{ arel a) Technical sin-rplicity
of use, b) Saf'ety, c) Less morbidity, d) Cilstom
mo{d9cl and e) Economical. In the present study
u,e highlighted the use of this endoLracheal tubL
tailored nasal stents for prevention of recurrences
vestibular stenosis and preserving nasal valves.
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Case report

and lacerations can lead stenosis.

A 55 year old male presented to the ENT OpD witl.r
complaints of bilateral nasal obskuction for 5 years,
insidious in onset, gradualll' progressive associatecl

with

decreased perception of smell rvhich
progressed to cornplete loss of smell perception
since last ? years. Patient also had complaints of

mouth breathing. For the same comprlaint's patierrt
had undergone su rgerv, fol I ou,ing which symptoms

recurred within 2 months. On examination, the
external appearance of the nose revealed bilateral
vestibule stenosis. On anterior rhinoscol-ry, (Fig.1)
synechia were present betu,een inferior turbinate
and septum in bilateral nasal cavities. Posterior
rhinoscopy and the rest of the ENT examination
vvere found to be normal.
Diagnostic nasal endoscopy revealed svnechiae
in both nasal cavities.

The patient underwent excision biopsy(Fig.2)
which revealed features suggestive of chronic
inflammatory disease. The endotracheal tube u.,as
cut to appropriate lerrgths and placed in each
naris extending minimally posterior to the bony
piriform aperture in bilateral nasal cavity and
sutured. (Fig.3). Patient rvas started on antibiotics
and rifampicin and antihistaminic postoperatively
and called for regular foliot' up, the stents lr.,ere
removed on postoperative day 7. Patient lvas
followed up for a month on weekiy basis for
removal of crusts and then on monthly intervals.
After 3 months of foliou,-up biiaterai vestilrules
n ere found to be patent and no signs of re-stenosis
present.

Discussion
The nasal vestibule forms the lower most part of
the nasal fossae, limited superiorly by the caudal
edge of upper lateral cartilage. The vestibule is
lined with skin consisting of squamous epithelium
which contains hair and sebaceous glands. It

is the narrowest portion of nasal cavity.

Nasal

vestibular Stenosis is a rare cleformity that causes
significant aesthetic and functional problems for
the patient which in turn atfects l'ris day to day life.1
It affect sthe upper and lateral aspects of the nasal
vestibule and due to the lack of support of the alae
compared with the more rigidseptal arrd lor.ver
lateral cartilages. Injury 1e the vestibular lining is
the main pathogenesis seen in this condition.? The
various causes of nasal vestibular stenosis include:
infection, h'auma, burns, tumours, chemical agents,
and surgery to the vestibular line. T'raunratic injurv
to the nose as seen in cases of burns, fractures

In.fectious

conditions like chicken pox, tuberculosis, leprosy,
syphilis, rhinoscleroma and atrophic rhinitis his
also been implicatecl to result in nasal vestibular
stenosis.3 Surgical procedures

in the past including

septoplasty and rhinoplasty, unnecessary use of
chemical and electrocauterization and traunatic
placement of nasal packing for control of epistaxis
can also lead to the development of vesfibular
stenosis. The most comrnon presenting complaint is
unilateral or bilateral nasal obstruction. Diagnosis
is mainly accomplished based upon physical
examination.a
Excision of the stenotic tissues followed by splitthickness skin graft remains the easiest technique

for

recanalization. The skin graft is wrapped
around a moulded stent and is left in place for up
to 6 months to prevent relapse.s

Various techniques have been mentioned in the
literature for the reprair of nasal vestibular stenosis.
A study conducted by Karen et aI. showed that
excellent results were obtained by using composite

aural graft without any nasal stent in cases of
vestibular stenosis.6.7 ]ablon and Hoffman in their
stucly reportec{ the keatment of case of nasal
vestibuiar stenosis caused by obstetric forceps by
successfully using mucosal graft from the hard
pa1ate.2

Reconskuctive options available include the

modified Z-plasly skil grafts, local myocutaneous
flaps, and septal cartilage flaps, mucosal flaps from
the palate and composite cartilage grafts. Such
techniquere quires general or prolongecl monitored
anesthesia.s Another study done by Salvado and

Wang concluded that vestibular stenosis can be
corrected by using Mitocmycin C as it inhibits
fibroblast proliferation anc{ collagen synthesis.
The use endoscopic lasers as a keatment option
was described by Smith and Roy, the lasers cause
lyses of the scar tissue along with application of
mitomycin C arrd nasal stent placement.e

The c{emerits of above-mentioned procedures
include - time consuming, delayed healing, not
cost effective, longer healing curve, morbidity,
recurrerlces. The recurrence rates are quite high
and are adversely affecting the quality of life.
However, recent literature supports management
by endoscopic lysis, miton-rycin application and
stenting.

Endotracheal tubes mouldecl as nasal stents
can be used as effective method to prevent such
recurrences folloning surgeries. The advantages
inclucle: a) Sparing the patient from prolonged
anesthesia, and b) lvlajor surgery with a better
surgical outcome. Additionally, the stentplacement
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is technically simpler and it provides support to the
external and interrral nasal valves, and ilso helps
achieve maximal anesthetic ancl functional results
in a shorter duration. However, the use of such
stents is not validated yet.

In this current case report, u,,e highlighted the
use of endohacheal fube tailored stents which is

a very simple and inexpensive technique to attain
nasal vestibule recanalization and also to prevent
its recurrances.

cost effective and can be custom moukled , patient
compliance is better as healing time is consiclerably
less as compared to the kaclitional rnethods.
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Conclusion
Thus, we conclude that endotracheal tube tailored
nasal stents can be used successfully fbr avoiding
sequels; adhesions, contracfures, synechia,

vestibular stenosis and fibrosis involving these
anatomical sh'uctllres, also they areeasily availal-rle,
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Abstract
Castlenran Disease (CD) is a nonclonal lvnrphoproli{erative disorrlc,r that can affect either a
single lvmph notlc. callcd unicentric or, can be generalizetl, lnulticellttic. Though the disease
has a u,ide spectrum of presentation, still there ;rre no stutlies describing its natural history.
Uni.centric type is usuall,v a chronic and asymptomatic srvelli-ng *'ith neck being the unusual site
as compared to multicentric tvpe which presents with metliastinal lymph node involvement and
constitutional syrnptorns. Here we report a 21 year nrale, presenting with long stancling history
of painless solitary gradually progressive slvelling in the posterior triangle of the neck, n'hich
was treated successively with excisional biopsy and was diagnozed r,r.ith histopathology u,hich
shorved unicentric type of Castleman disease. FIe was evaluatecl further to rule out multicentric
type of disease, no other sn ellhgs seen in the botly.

Keyword: Castleman disease; Excisional biopsy; Unicentric.

Introduction

or plasmablastic variant. Unicentric type is usually

chronic and asymptomatic whereas multicentric
Castleman Disease (CD) is a rare, poorly und erstoocl
lymphoprolif erative disease. It is other'"vis L- kno\4'I.l
as rrgiant lymph node h,vl,erplasia", "lvmph nocle

hamartoma", "angiofollicuial mediastinal lymph
node hyperplasia", and "angiomatous iymphoid
hyperplasia"r. It is a rare disease of unknown
aetiology that affects lymphatic tissues in diverse
locations.2 Castleman disease is classified into
unicentric and multicentric type clinically, based

on the number of lymph nodes

involvement
and histologicaily fur'ther classified into hyaline
vascular variant, plasma cell variant, rnixecl cellular
O Red Flower Publication Pvt. Ltd.

type usually presents r,r,ith

constitutional
symptoms. The definitive brealment is based on
pathological findings postoperatively. The gold
standard managernent is by complete surgical
excision. The main aim of our study is to describe
a case of unicentric type of Castleman's disease, its
presentaLion, investigations, and the intraoperative
management.
Case Preserutation

A 24 year old male presented with a 5x4 cm ovoid,
painless, graclually progressive swelling in the left
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posterior triangle of the neck siuce
10 vears. Fig.

1
witir well - definecl Lrorders, u,hich *or'r.orl
Lra".,
firm in consistency ancl mobile ir-, both;;;;rzontal
ancl vertical plane, the plane of the
sr.rreliing was
above the sternocleitiomastoicl muscle.
d_re skin
over_the swelling rt,as normal ar"rd pinchalrle
r,r,ith
l:,:1"., associated symptoms. No other swellings

B - Cut section

Histopathology

or normal-sized lymphoid
gerruinalcentres.lt has ctnserved

sho.ws large.

.^,LO-Tl
tolltcles

polarity

with

anc{

paracortical vascular proliferation with

palpatecl elsewhere.

some vessels of the paracortex penetrating
radially

Fig. 1: Clinical plrotograph

resernbie a spiral palette (lollipop-r appJarance).
[Fig
3Al

towards the germinal centers, forming les"ions
that

He was subjected to routine in vestigations,
'ultrasound neck
and, fitrc rLeedlt: aspirLttion cytology
of the srvelling

ra,, lriclr was in.conclusirre,
he then
undern ent excisional biopsy of the swelling
and it
was sent for histop atholo gical examination.

100x-shows magnified image of Iymphoid
follicles rvith two or more germinal centers
referred to as "twin germinal centers (twinning).
"

The germinal center has cenfual fibrosis and
small
lymphocytes with concenhic ring formation
glving
an "onion skin,,crppearance.
[Fig 38]

L

lateral aspect

ing the
the rreck

- 10 X - Lollipop appearance
3b- 100 X- Tu,inning and onion skin appearance

Fig. 3: a

Managenrcnt

Under General Anesthesia,

a horizontal skin

incision around 5 cm was taken over tlie svvelling
in
the posterior hlangie of the neck. Skin, superfiiial

fascia and sternocleiclomastoid *r'ru.l"

\.vas

separated, capsule over the mass ic-lentified and
delineated completely all arouncl and the ulass \,vas

separated from all the adjacent structur"es and from
the base which was anterior border of tl"re trapezius
muscle and removed en-mass Fig.2 A and B. Hewas
followed up for one vear and he was asymptomatic

Discttssiott

In 7954, Benjamin Castleman first reported,, on 2
with isoiated mediastinal lymph node
involvement with lymphoid follicles showing
germinal-center involutidn and increased capillar!
proliferation with hyperplasia of the endothelium
in both follicular and interfollicular regionsl. The
etiopathogenesis is unknown, but basid on few
stuclies, evidence points toward faulty immune
regulatiory resulting in increased B-lymphocyte
plasm_a-cell proliferation in lymphoid
Lnd
tissue. 1-3 Interleukin 6 (IL-5) plays i pivotal
role a3.Mediastinum is the most common site of
paLients

presentation,xa,5 Other sites include the neck, axilla,

mesentery, pelvis, pancreas, adrenal gland, and
retroperitoneum. ?45 The disease in most cases has
aninflamanatory background, with predominent
Ievels of inte.r"rpirl-6 (lL-6) ancl vascularendothelial
growth factor (VEGF).6,7

_ The lymph nodes with small, prominent,

Fig.2: Gkrbular soft tissue rnass measuring 5x4.5x3 cnr, external
sulface capsulated, Cut sectiorr - homogenous. grevish- white
in color.

hyalinized follicles with marked interfollicular
vascular proliferation are categorized into
hyaline vascular type and is furtherilassified into
Unicenkic fype of Castleman,s Disease (UCD).8
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ABSTRACT
External auditory canal (EAC) cholesteatoma is a rare disease. EAC cholesteatoma presents with chronic dull aching
pain with normal hearing. It is diagnosed by clinical examination and radiological investigation. Due to its rarity it is
important to differentiate it from other external ear conditions. We prospectively analysed four cases of cholesteatoma
of the external auditory canal in a period of 18 months. All of our patients underwent surgery. In three cases, the
cholesteatoma was restricted to the external auditory canal, while in one case it was extending into the antrum. A
proper clinical examination with radiological investigations will be helpful in the diagnosis and for proper
management of the disease.
Keywords: Cholesteatoma, External auditory canal cholesteatoma, High-resolution computed tomography

INTRODUCTION
Primary auditory canal cholesteatoma is an invasion of
squamous epithelium into a localized area of bony
erosion with or without bony necrosis. External auditory
canal (EAC) cholesteatoma is a rare condition. Compared
to that of middle ear cholesteatoma which is 9.2 per year
per 100,000, the incidence of primary EAC
cholesteatoma is 0.3 per 100,000 population.1,2 Toynbee,
in 1854, was the first to describe cholesteatoma as
epidermal sheets originating from external auditory canal.
The clinical presentation of EAC cholesteatoma include
long standing otorrhoea with dull aching chronic pain
with normal hearing.3 The etiology and pathogenesis of
the disease is unclear but it is considered to be due
trauma to external auditory canal, stenosis of ear canal,
long standing inflammation of the canal or spontaneous.
Although EAC cholesteatoma is a benign condition it has
the potential to spread and destruct surrounding structure.

The process of bone destruction is unclear but various
theories that has been proposed include increased
pressure caused by enlarging cholesteatoma (pressure
theory), by the release of proteolytic enzymes like acid
phosphatase, collagenase (enzymatic theory), pyogenic
osteitis. External auditory canal cholesteatoma has been
staged based on histological clinical and radiological
findings which helps in deciding the surgical
management.
Differential
diagnosis
of
EAC
cholesteatoma include keratosis obturans, benign
necrotising otitis externa, EAC carcinoma.4
A proper diagnosis is required to differentiate these
conditions and for further management. Computed
tomography scan plays an important role in diagnosis and
differentiating it from other conditions of external
auditory canal. So, the aims of this paper is to present a
series of 4 cases of EAC cholesteatoma and the modes of
presentation with staging and treatment modalities.
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CASE SERIES

Case 2

Case 1

A 63-year-old female presented to us with complaints of
left ear pain and intermittent left ear discharge since 1
year. Otoscopic examination revealed normal and intact
tympanic membrane with scanty amount of discharge in
left external auditory canal. After suctioning erosion of
posteroinferior canal wall was noted. HRCT revealed
defect in EAC and involving air cells in mastoid (Figure
3). Pure tone audiometry showed moderate conductive
hearing loss of 40 dB in left ear and right ear was normal.
Patient was taken up for exploration. Intraoperatively
defect in posterior wall of external auditory canal was
noted. Cholesteatoma sac was seen involving posterior
and inferior canal wall extending into mastoid antrum.
Tympanic membrane was intact and middle ear was free
and ossicles were intact. Canal wall was lowered in view
of complete clearance of the disease and meatoplasty was
done. The tissue was sent for histopathology which
confirmed the diagnosis of cholesteatoma. Patient was
followed up for 6 months and had a proper healed cavity
with no recurrence.

A 19-year old male presented with complaints of left ear
discharge since 5 months and decreased hearing. On
otoscopic examination a pinkish fleshy mass was noted in
the external auditory canal covering the entire EAC
which was firm in consistency and did not bleed on touch
(Figure 1). Tympanic membrane was not visualised. Pure
tone audiometry showed mild conductive hearing loss of
20 dB. High-resolution computed tomography (HRCT)
temporal bone revealed soft tissue density lesion
involving external auditory canal with significant erosion
of anterior and inferior walls of the EAC (Figure 2).
Surgical intervention was planned and intraoperatively
fleshy polyp with cholesteatoma flakes were present
associated with anterior defect over temporomandibular
joint and inferior wall of EAC. Middle ear and ossicles
were intact. Disease clearance was done by canaloplasty.
Anterior wall reconstruction with conchal cartilage was
done and EAC was lined with temporalis fascia.
Meatoplasty done. Tissue was sent for histopathological
examination and confirmed EAC cholesteatoma. Patient
was followed up for three months and was completely
disease free.

Figure 3: HRCT showing soft tissue lesion in EAC
with defect in inferior wall of EAC.
Figure 1: Pink fleshy mass occupying entire EAC.
Case 3

Figure 2: HRCT showing soft tissue density lesion in
EAC with significant erosion of anterior and inferior
walls of the EAC.

A 22-year-old male presented to OPD with left sided dull
aching ear pain since one month associated with left ear
discharge since 10 days. History of trauma to the left ear
6 months back was present. Otoscopic examination
revealed a pink fleshy mass occupying the whole meatus
with narrowing of meatus. It was tender, firm in
consistency did not bleed on touch (Figure 4). Tympanic
membrane could not be visualised. Audiometry of left ear
showed mild conductive hearing loss of 26 dB. HRCT
revealed soft tissue density lesion filling the external
auditory canal with defect in the posterior and inferior
wall of external auditory canal. Surgery was planned and
the mass was noted arising from the posterior EAC was
noted. After clearing the mass cholesteatoma sac with
flakes eroding the posterior canal wall was noted.
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Tympanic membrane was intact. Disease clearance done
by canaloplasty and defect covered with temporalis
fascia. Patient was followed up for 6 months and there
was no recurrence.

Figure 4: A pink fleshy mass occupying the whole
meatus.
Case 4
A 13-year-old female presented to OPD with severe right
ear pain with history of impacted wax and repeated
cleaning attempts outside associated with purulent
discharge on and off with normal hearing. On otoscopic
examination meatus was narrowed with granulation tissue
and debris were seen. Tragal tenderness was present.
Child gave history of vasovagal attack during attempts of
cleaning. Suspecting keratosis obturance, patient was
taken up for emergency clearance under general
anesthesia. Intraoperatively, after removing the debris,
EAC was filled with cholesteatoma sac extending
anteriorly to temperomandibular joint, inferiorly eroding
canal wall and posteriorly extending into mastoid cortex.
Tympanic membrane was intact. Disease was cleared
completely by canaloplasty and the defect was covered
with tragal cartilage. EAC defect was covered with
temporalis fascia and wide meatoplasty was done.
DISCUSSION
Cholesteatoma is a three dimensional sac like structure
lined by keratinized squamous epithelium. Most common
type of cholesteatoma is middle ear cholesteatoma which
can be congenital or acquired. External auditory canal
cholesteatoma is a rare condition with incidence of 1.2
per 1000 new otological cases.1,2
The exact etiology of EAC cholesteatoma is unclear.
Most cases are spontaneous or occur after surgery and or
due to trauma in the auditory canal, although ear canal
stenosis or obstruction has also been described as a
causative factor in literature. In our study two cases were
spontaneous and other two was following trauma

associated with narrowed EAC which is consistent with
the literature. The clinical presentation of EAC
cholesteatoma include otorrhoea with dull aching chronic
pain and normal hearing. These findings were consistent
with our experience where all four patients had dull
aching ear pain and ear discharge. A study by Vrabec and
Chaljub in 12 patients with spontaneous EAC reported no
hearing loss. But in our study two patient had mild
conductive hearing loss, one patient had moderate
conductive hearing loss and one patient with normal
hearing. External auditory canal cholesteatoma must be
differentiated from a similar external ear condition, the
keratosis obturans.
Keratosis obturans is the accumulation of a large plug of
desquamated keratin in the external auditory meatus,
clinically presenting with acute severe otalgia and a
conductive hearing impairment with gross widening or
ballooning of the ear canal whereas in primary auditory
canal cholesteatoma there is invasion of squamous
epithelium into a localized area of bony erosion with or
without bony necrosis, clinically with a dull aching pain
with normal hearing with cholesteatoma flakes and
debris.3
Nairn et al on basis of histology staged EAC
cholesteatoma as stage I epithelial hyperplasia, stage IIa/b
periostitis hyperplasia with erythema, or denuded but not
eroded bone, stage III canal wall erosion and bony
sequestrum and stage IV Invasion into adjacent
structures.5
Shin et al on basis of clinical and radiological finding
staged EAC cholesteatoma as stage I limited to the
external auditory canal, stage II invades the tympanic
membrane as well as ear canal, stage III creates a defect
of the EAC and involves the cortex of mastoid bone and
stage IV involves areas beyond the temporal bone.6
This classification also includes treatment suggestions
like stage I with local care or canaloplasty, stage II with
canaloplasty with tympanoplasty, stage III with the above
and mastoidectomy and canal wall reconstruction and
stage IV with removal of cholesteatoma using various
techniques.
In all our four cases it was observed that the
cholesteatoma sac from the external auditory canal
contained with it the necrotic bone fragments with
cholesteatoma flakes consistent with typical findings of
an external auditory canal cholesteatoma. In addition
there was bony defect noted in the external auditory
canal. Two cases had defect in the posterioinferior canal
wall and two cases had defect in inferior canal wall
consistent with the study of Ho et al on 28 patients, where
the most frequent locations of EAC cholesteatoma with
bony invasion were the posteroinferior (40%), inferior
(30%), posterior (20%), and posterior-inferior-anterior
(10%).7 All cases had intact tympanic membrane and
middle ear was not entered. We have staged the EAC in
our study as described in (Table 1).
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Table 1: Staging observed in the study cases.
Cases
1
2

Intraoperative finding
Limited to EAC
Disease extending to
mastoid

3

Limited to EAC

4

Disease extending to
antrum

Radiological finding
Defect in inferior wall of EAC
Defect in posterior and inferior wall
of EAC
Defect in posterior and inferior wall
of EAC
Defect in the inferior wall and
extension into mastoid cortex

The goal of surgery is complete excision of
cholesteatoma and necrosed bone to get a smooth canal
wall to prevent further disease progression. The type of
surgery required depends on disease extension. Surgical
interventions include canaloplasty with exteriorization if
disease is localised to the canal only. If the middle ear or
mastoid cavity is involved, then modified radical
mastoidectomy is done to clear the disease. To cover the
bony defect after removing cholesteatoma, various tissues
used are soft tissue flap, conchal cartilage, and temporalis
fascia. The destructed bone must be removed, and raw
area covered with temporalis fascia or a split-skin graft.
In all our cases the bony defect was covered with conchal
or tragal cartilage and covered with temporalis fascia. All
our cases were sent for histopathological examination and
confirmed as cholesteatoma. The complications of EAC
cholesteatoma include facial palsy, mastoid cavity
invasion, ossicular erosion, labyrinthine fistula, if the
condition is not timely diagnosed and treated. The
intracranial complication from primary EAC is extremely
rare.7-10 There was no complication noted in our study.
CONCLUSION
External auditory canal cholesteatoma is a rare condition.
Due to its close similarity with the other conditions of
EAC, it is important to know in detail about the EAC
cholesteatoma for proper diagnosis and treatment.
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1

IIntroduction: Chemical injuries are considered as one of the true ocular emergencies where timely management can save vision and
years of visual rehabilitation. Thus, knowledge of the injury and its management is very important for medical professionals as well
as the general population.
Aim: This study aims to assess the knowledge, attitude, and practices of respondents from across the population about ocular
chemical injuries.
Settings and Design: A cross-sectional, questionnaire-based study was conducted over 1 month in a tertiary care hospital in Northern
Karnataka.
Methods and Material: 60 respondents were divided into 2 groups. Respondents with various levels of medical training such as

Abstract residents, casualty medical officers, and paramedical staff formed group 1, while group 2 constituted of site supervisors from
workplace and family members of patients. Respondents were asked to answer a pre-formed multiple-choice questionnaire and the
responses were noted and tabulated into an MS-Excel spreadsheet and were expressed in terms of percentage.
Results: Knowledge about the etiological agents was better in group 1, while both groups had a similar attitude towards the signs
and symptoms of injury and the practice pattern of emergency management was better in group 1.
Conclusions: While better knowledge and practice of emergency management was shown by group 1, the attitude towards the signs
and symptoms was similar in both groups. Variability among the group 1 respondents indicate a need for the formation of standard
guidelines for the institutions dealing with ocular chemical injuries.
															
Delhi J Ophthalmol 2020;31;48-52; Doi http://dx.doi.org/10.7869/djo.568

Keywords: KAP, chemical Injury, ocular Burns, chemical Burns, chemical ocular Burns

Introduction

Aim

An ocular chemical burn is an expression of the chemical
ability of a xenobiotic molecule to react with a biochemical
molecule that during chemical exposure that is of exceeding
mass, contact time, chemical reactivity, and temperature
overwhelming the protective mechanisms of the eye.1
7.5-27% of all burn patients have ocular involvement. 84%
of those are due to a chemical etiology.2 They are one of
the true ocular emergencies which require emergency
treatment, proper evaluation, and then further appropriate
management.3 Massive lid ecchymoses frequently associated
with ocular chemical burns limits the ocular examination,
delaying the treatment and thus leads to cicatricial sequelae.4
The potential sequelae can be as trivial as dry eyes to severe
conditions like ectropion, entropion, lagophthalmos,
symblepharon, limbal stem cell deficiency, corneal opacity,
non-healing corneal ulcer, intractable glaucoma, cataract,
retinal detachment, and even phthisis bulbi, depending
on the severity of the injury and when the treatment
was initiated.5 So, the knowledge about the emergency
management of such injuries is a must for all working in
the emergency department, or responding to accidents; and
is desirable for the general population as it will reduce the
ocular morbidity significantly, the sequelae and the need of
ocular surface reconstruction can be prevented.
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The current study aims to assess the Knowledge, Attitude,
and Practices (KAP) of the primary responders to the
chemical injuries as an emergency, which includes medical,
paramedical personals, work-place supervisors, and the
general population.

Subjects and Methods

A cross-sectional, questionnaire-based pilot study about
the knowledge, attitude, and practices of emergency
management of chemical injury among the primary
responders was conducted in the emergency department of
a tertiary care hospital in northern Karnataka for 1 month. 60
subjects participated in the study.
Inclusion criteria were individuals > 18 years of age, who
can be present at the site of chemical injury or can be
primary responders to a patient presenting to a casualty
with chemical injury and were willing to participate in
the study. The respondents with medical training formed
group 1, consisting of ophthalmologists, casualty medical
officers, and nursing staff. Group 2 comprised of workplace
supervisors and family members of patients, who are the first
person to witness the injury and can be potential primary
responders. Exclusion criteria included individuals who
refused to answer the questionnaire or are not the primary
responders to the emergency.
48
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Data Collection

A 12 MCQ based questionnaire was devised which aimed
to assess the knowledge about the etiology, the attitude
about the signs indicative of emergency, and the practice
of management of such an emergency. The questionnaire
was devised in such a way that all the respondents could
understand the options and respond to it. Each question
had 3 options with probable answers and the 4th option
was kept as not knowing about the correct response in all
the questions. The data was then entered into an excel sheet
and was processed to get the responses to each question
expressed in percentage. The correct response was chosen
from the established standard practice protocol, and the
results were tabulated depending on what percentage of
respondents chose the correct or incorrect options.
Post the submission of the questionnaire, the respondents
from group 2 were given pamphlets of education material
on emergency management of chemical injuries, and a
seminar on ocular chemical injuries and its management was
organized for the respondents from group 1.

Figure 1: Respondent’s Groups

Results

Among the 60 respondents, 20 were postgraduates from
the department of ophthalmology and those posted in the
emergency department from other specialties, 8 nursing
staff, 4 casualty medical officers and 3 site supervisors of the
construction work being conducted around the hospital area
and 5 supervisors from housekeeping department, with 20
respondents were relatives of patients visiting the emergency
department. Group 1 thus had 32 respondents while group 2
had 28 respondents. 34 respondents were male and 26 were
female. (Figure 1,2,3) Knowledge about chemical injuries:
Approximately 80% of the respondents from group 1 knew
the aetiologies of chemical injuries while 45.5% from group
2 answered correctly about the same. Most common etiology
in household chemical injury was thought to be detergent
and shampoo by about 50% of the respondents from group
2. (Figure 4) (Table 1) Attitude about the signs indicating
severity: 35% of the respondents from both the groups were
having a correct attitude about recognizing the warning
signs of a severe injury that was perilimbal ischemia. The
majority thought that conjunctival congestion was the
most indicative of severe damage. (Figure 4), (Table 2) The
practice of emergency management: 93.5% of respondents
from group 1 knew that starting emergency treatment
precedes history taking and ocular examination, compared
to 71.4% from group 2. Only 25% of respondents from group
2 knew that any non-toxic liquid can be used to irrigate the
eye in case of emergency, compared to 81.25% from group 1.
But only 62.5% of respondents from group 1 knew about the
adequacy of emergency treatment, while 28.5% from group
2 responded correctly for the same (Figure 4), (Table 3).

Figure 2: Occupational demography among respondents related to the
medical profession (Group 1)

Figure 3: Demography among respondents not related to medical professions
(Group 2)

Discussion

American chemical society (ACS) has 150 million registered
chemical substances out of which 25,000 chemicals have
been identified with the potential to cause burns.6,7 Colby
reported that the most common aetiological category
causing chemical injury in the industrial setting is acid,

Figure 4: Comparison of KAP among 2 groups. The percentage depicts the
average number of correct responses provided by the respondents in a
particular category.
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Table 1: Frequency distribution of respondent’s Knowledge

Table 3: Frequency distribution of respondent’s Practice

Questions about the knowledge of etiology (Response frequency)
Question

Group
(n=32)

What is the most common etiological
class of chemicals causing injury in the
Iindustrial scenario?
a.
Acid
b.
Alkali
c.
Both
d.
Don’t Kknow
What is the most common chemical
causing injury in the industrial
scenario?
a.
Sulphuric acid
b.
Hydrochloric acid
c.
Depends on the industry
d.
Don’t know
What is the most common etiological
class of chemicals causing injury in the
Hhousehold scenario?
a.
Acid
b.
Alkali
c.
Both
d.
Don’t Kknow
What is the most common chemical
causing injury in the Hhousehold
scenario?
a.
Shampoo/Ddetergent
b.
Household Bbleach
c.
Chuna/Llime
d.
Don’t Kknow

1 Group
(n=28)

20
7
5
0

The practice of emergency management
(Response frequency)

2

Question

10
8
7
3

28
2
2
0

10
10
7
1

5
19
2
2

4
26
2
0

1
25
6
0

14
12
2
0

The options marked in bold are the expected correct answers
Table 2: Frequency distribution of respondent’s Attitude
Attitude regarding signs of severe injury (Response Frequency)
Question

Group
1

Group 2

What is the most common early symptom of
chemical injury?
a.
Redness of eye
b.
Burning sensation of the eye
c.
Pain in the eye
d.
Don’t Kknow

26
4
2
0

20
4
4
0

What is the most important sign to indicate the
urgency of treatment?
a.
Whitish Oopacity of Corneathe cornea
b.
Whitish Cconjunctiva
c.
Reddish Cconjunctiva
d.
Don’t Kknow

6
12
14
0

6
10
12
0

most common being sulphuric acid.8,10 The current study
suggests that the general population lacks this knowledge,
which might be due to the lack of knowledge about the
industrial work environment. Wagoner et al and Colby have
reported that household injuries occur mostly due to alkalis,
of which group 2 had relatively better knowledge.8,11 But
about 58% of them responded that detergent or shampoo is

P-ISSN: 0972-0200

Group
2

What is the first step in the management of
chemical Iinjuries?
a. History Ttaking
b. Primary Ocular Surveyocular survey
c. Start Emergenc Treatmentemergency treatment
d. Don’t Kknow

1
1
30
0

4
0
20
4

Does the emergency management differ in cases of
different categories of etiological agents?
a. Yes
b. No
c. Depends on Situationthe situation
d. Don’t Kknow

19
10
3
1

7
8
10
3

How will you neutralize the chemical after the
injury has occurred?
a. Balance the pHph
b. Dilute the chemical
c. Depends on the situation
d. Don’t Kknow

1
30
1
0

10
7
10
1

What is the irrigating liquid can be used to irrigate
the eye post chemical exposure?
a. Ringer lactate/BSS
b. Tap water
c. Any non-toxic liquid
d. Don’t know

4
1
25
2

10
10
8
0

How much minimum fluid is needed to irrigate?
a. 100ml
b. 500ml
c. 1000ml
d. Don’t Kknow

8
20
4
0

15
8
4
1

What is the minimum duration of irrigation?
a. 5 mins
b. 15 mins
c. 30 mins
d. Don’t Know

4
20
7
1

16
8
4
1

the most common agent causing injury, which is irritant and
doesn’t cause injury. Ammonia, which is the most common
alkali causing injury, as it is a component of most cleaning
agents, was chosen by 42%.8,10,11 There was a better correct
response rate among group 1 about knowledge which can be
attributed to their experience of witnessing a large number
of such cases.The red-eye is always thought to be a sign of
severe ophthalmic injury and so the conjunctival congestion
was correctly answered by both the groups as the most
common symptom of the injury. The severity of the injury
though is not the amount of conjunctival congestion but is
directly proportional to the amount of perilimbal ischemia,
which manifests as whitish conjunctiva which is blanched of
its normal pinkish hue due to the constrained and impaired
blood flow.3,8,12,13 There was a lack of attitude about the signs
of the severity of such injury among both the groups.
Most of the potential injury is prevented by the common
practice prevalent in the community, which is to wash the eye
as soon as anything falls into it.14 This was found consistent
with our study where 83% of the respondents chose that
starting emergency management comes first, history, and

The options marked in bold are the expected correct answers
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examination after that. But there was a significant difference
between both the groups about what that emergency
management was, group 1 responding better which might be
due to their experience of dealing with such situations more
frequently. Only 31.25% in group 1 and 28.57% in group 2
responded that the emergency management didn’t differ
with the agent causing injury.10,11,14,15 The group 2 lacked in
the knowledge about how to neutralize the pH, which should
be done by diluting the chemical by the copious amount of
irrigation, rather than the chemical neutralization of pH,
as it is an exothermic reaction which will cause additional
thermal burns and worsen the condition.11,14 About 2 liters
of the irrigating solution is considered sufficient to dilute
the chemical and neutralize its corrosive action, though the
therapy should only be stopped once the litmus paper test
starts showing pH in the physiological zone of 6.9-7.5.1,4,11,12
There are reports of the use of as much as 20 liters of fluid
to neutralize the pH.16 Also, it should be ensured that there
is no particulate matter at the end of rinsing as they can be a
source of slow-release of chemicals prolonging the damage.
(10,15)
In absence of pH paper, the rinsing should be done
with 500 ml of solution for 15 minutes, which is found to
be effective in the majority of the injuries, though irrigation
with 2 liters over 30 mins is considered ideal.1 While most
of the respondents from group 1 had adequate knowledge
of this practice of dilution, they had no consensus about the
adequacy of treatment. Group 2 generally lacked knowledge
about the practice and its adequacy. This might be due to
the common practice where more often than not; the rinsing
is not adequate as the general population stop irrigation as
soon as the eyes become red.
Though there have been epidemiological studies about
the etiology, and studies to standardize the emergency
management of chemical injury, literature search done on
PubMed using multiple combinations of keywords related
to the study didn’t show any KAP study related to the
ocular chemical injury to the best of our knowledge. This
study can be considered as the first step towards a better
understanding of such injury’s knowledge and attitude
in the general population. The authors do acknowledge
that the current study is not without its limitations. The
questionnaire of this pilot study was not validated. The
study limited itself to the knowledge, attitude, and practice
of emergency management and did not take into account the
awareness about long-term complications such as glaucoma,
corneal opacity, and phthisis, which have a significant effect
on the quality of life. The study also did not evaluate the
changes in KAP in the population once the awareness and
education were completed. A long-term larger prospective
study is underway to overcome these limitations.

its guidelines should be prominently displayed on the
walls of the emergency room which can also be used to
educate the relatives of patients. The site supervisors can
also be sensitized about the injuries and how to respond
to the situation, as early initiation of rinsing at the site of
the accident can dramatically improve the visual outcome.
The authors also suggest a display of large banners at the
workplace depicting the steps to provide first aid to victims
of chemical injuries till medical help arrives.
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Conclusion

The study has found that there is a lacuna among the
general population about the knowledge of the chemical
injury and there is no consensus among the professionals
regarding the management protocol. We suggest that the
emergency department should formulate a guideline for
tackling such a situation, train the medical and paramedical
staff of the emergency department about the same, and
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Efficacy of autologous fibrin glue versus sutures for conjunctival autograft in
pterygium surgery: A 1‑year randomized controlled study
Rekha BK, Sheetal V. Girimallanavar
Background and Aim: In recent times, the use of fibrin glue has reduced operating time and postoperative complications
associated with sutures. Since it is a plasma‑derived product, it has few drawbacks. The objective was to compare the efficacy,
postoperative complications, and operating time of autologous fibrin glue and sutures for attaching conjunctival autografts
in pterygium surgery. Materials and Methods: A total of 44 patients with primary pterygia were selected and divided in
two groups: Group 1 (n = 22) underwent conjunctival autograft placement with autologous fibrin glue, whereas Group 2
(n = 22) patients underwent conjunctival autograft placement with sutures after pterygium excision. Patient demographics,
history, and ocular examinations were noted; they were followed‑up and examined after surgery until 3 months. Primary
outcomes were postoperative pain, foreign body sensation, lacrimation, discomfort, graft retraction, graft displacement,
subgraft hemorrhage, and recurrence rate. Secondary outcomes included intra‑ and post‑operative complications. SPSS 16
was used to analyze the data. Results: The mean operative time was significantly less in Group 1 compared to Group 2
(22.1 ± 5.43 vs. 25.2 ± 2.61 min; P = 0.004). The intensity of postoperative pain was significantly lower in the group 1
than in the group 2 on postoperative day 1 and after 1st week (P < 0.05). However, foreign body sensation, lacrimation,
and discomfort were significantly lower in Group 1 than in Group 2 after 1st week of surgery. No recurrence was observed
in both groups during the 3‑month follow‑up period. In addition, no serious intra‑ and post‑operative complications were
encountered. Conclusion: Autologous fibrin adhesive was effective in conjunctival autografting among the patients
undergoing pterygium excision. It significantly reduced operative time, postoperative outcomes, and complications.
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Pterygium, a common ocular disorder, is prevalent in several
parts of the world with an incidence rate ranging from 0.3%
to 29%.[1] Although various anti‑inflammatory drugs and
lubricants are available to reduce the discomfort, surgical
intervention is the only ultimate choice opted for pterygia.[2]
However, the techniques of pterygium excision (bare sclera
technique or Mc Reynolds operation) were associated with
high recurrences. Hence, techniques with less recurrence
were developed, which include conjunctival autograft, limbal
and limbal–conjunctival transplant, conjunctival flap and
conjunctival rotation autograft surgery, amniotic membrane
transplant, cultivated conjunctival transplant, and other
adjunctive therapies. Among these, conjunctival autograft has
been advocated as the most popular treatment modality in the
surgical management of recurrent pterygia.[3,4]
All the above techniques use fibrin glue and sutures for
autograft fixation. Traditionally, suturing is the most common
method; however, it has drawbacks such as, increased operating
time, postoperative discomfort, inflammation, buttonholes,
necrosis, giant papillary conjunctivitis, scaring, and granuloma
formation. Further, fibrin glue is widely used due to its advantages
that include easy fixation of the graft, shorter operation time,
and reduced complications and postoperative discomfort. Recent
Department of Ophtalmology, JNMC, KAHER (Deemed-to-be)
University, Belagavi, Karnataka, India
Address for correspondence: Dr. Rekha BK, Professor, PhD,
Department of Ophthalmology, JNMC, KAHER, Belgavi, Karnataka, India.
E-mail: rekhamudhol@gmail.com
Submission: 17.08.2018; Decision: 17.01.2020
Acceptance: 17.01.2020; Web Publication: 06.03.2020

24

reports favor the use of fibrin glue above sutures; however, it
is a plasma‑derived product and has the potential risk of prion
disease transmission and anaphylaxis in susceptible individuals.
Adding to this, the availability and economic considerations are
not in the reach to all sections of population.[2,3,5‑10]
Hence, to address the aforementioned issues, autologous
fibrin was introduced. In autologous fibrin, the fibrinogen is
synthesized from patient’s own blood in contrast to fibrin
adhesive, where the fibrinogen is synthesized from pooled
donor plasma.[11] However, this is a new approach and the
available literature proving the efficacy of autologous fibrin
above sutures for conjunctival autograft in pterygium is
scanty. Therefore, the present study was undertaken to assess
efficacy and safety of the use of the autologous fibrin glue in
comparison with sutures (8‑0 vicryl) in the attachment of a
conjunctival autograft in primary pterygium surgery.

Materials and Methods
This 1‑year randomized controlled study was conducted at an
outpatient Ophthalmology department from January 2013 to
This is an open access journal, and articles are distributed under the terms of
the Creative Commons Attribution‑NonCommercial‑ShareAlike 4.0 License,
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December 2013. The study included 44 patients with primary
pterygium divided into two groups of 22 each based on the
computer‑generated randomization. The Group 1 (n = 22)
underwent conjunctival autograft placement with autologous
fibrin glue, whereas Group 2 (n = 22) patients underwent
conjunctival autograft placement with sutures after pterygium
excision. However, patients with history of ocular surface
infections, ocular trauma, bleeding abnormalities, and
anticoagulant therapy were exempted from the study. The
patients were monitored and followed up for a minimum
period of 3 months. The study was approved by the Ethical
and Research Committee before its commencement. All the
patients with primary pterygium who had given written
inform consent were included in the study.
Demographic data including, age, gender, occupation,
complaints, and through history of all the patients were
documented in a predesigned pro forma. Visual acuity was
measured by Snellen’s chart[12] and best corrected visual
acuity was recorded. A detailed anterior segment examination
was performed under slit lamp biomicroscope for diagnosis
of pterygium and characteristics such as, grade, type, and
site were recorded. Pterygium was graded according to Tan
et al.[13] classification as: Grade 1 (atrophic) with episcleral
vessels under the body of the pterygium, not covered
and clearly distinguishable; Grade 2 (intermediate) with
episcleral vessel covered partly and indistinguishable; and
Grade 3 (fleshy) with episcleral vessels totally covered. Based
on the progression of pterygium, a thick, fleshy, and vascular
pterygium with few infiltrates in the cornea was considered
progressive and thin. Whereas, pterygium that is attenuated
with less vascularity and no infiltrates in the cornea was
considered to be nonprogressive. Pterygium was labeled
nasal or temporal based on the location, while patients with
both nasal and temporal pterygium in the same eye were
diagnosed as “Double Headed pterygium.” Investigations
such as keratometry, intraocular measurement, lacrimal sac
patency, bleeding time and clotting time, random blood sugar,
and blood pressure were also performed.
Surgical intervention and follow‑up

A single experienced surgeon performed all the surgeries under
an operating microscope. Briefly, under peribulbar anesthesia,
the lids were separated by putting the wire speculum.
A superior rectus bridle suture was inserted using 4‑0 black silk
and clipped to the drapes. By taking care of underlying medial
rectus muscle and the overlying conjunctiva, the body of the
pterygium with the involved Tenon’s capsule was excised.
Then, abnormal tissue at the limbal end of the pterygium was
aggressively resected. The size of the conjunctival graft that
is required to resurface the exposed sclera was determined
using Castroviejo calipers in three directions – extent across
the limbus, maximum circumferential extent across the bed,
and maximum distance from limbus. Then, the bridle suture
was used to rotate the globe downwards by exposing the
superior limbus and conjunctival surface. Using a Westcott’s
scissors, the graft was then excised starting at the forniceal

end. Special care was taken to attain a very thin graft without
button holing. Once the limbus was reached, the graft was
flipped over on to the cornea and the Tenon’s attachments at
the limbus was dissected. The flap was then excised to include
the limbal tissue. After excising the graft, patients in Group 1
and Group 2 were then operated by different methods.
In Group 1 patients, the conjunctival limbal graft was
skidded onto the cornea. It was then rotated and moved on
the scleral bed with fine nontoothed forceps without lifting
the tissue of the cornea. To ensure the original orientation
of the juxtalimbal border towards the cornea, the graft was
placed on the bare sclera. The sclera bed was then viewed
through the transparent conjunctiva to ensure that residual
bleeding does not lift the graft. Small central hemorrhages
observed were tamponed with direct compression. Finally,
the free graft was held for 8‑10 min with the application of
mild pressure over it.
In group 2 patients, the conjunctival limbal graft was
skidded onto the cornea. It was then rotated and moved on
the scleral bed with fine nontoothed forceps without lifting
the tissue of the cornea. A limbus–limbus orientation was then
maintained. The graft was smoothened out in its bed and an
interrupted 8‑0 vicryl suture was used to secure the position
of the graft. This was followed by the removal of the superior
rectus bridle suture. At last, two drops of antibiotics were
instilled in the conjunctival cul‑de‑sac and the eye was patched.
Finally, the operating time was measured right from insertion
of lid speculum to its removal at the end of the surgery. In both
the groups, after intervention, topical steroid eye drops were
instilled six times a day for 2 weeks and then tapered for next
4–6 weeks. Lubricating drops were used for four times/day for
6 weeks. The timing of suture fall‑off or absorption was noted.
All patients were followed‑up regularly for minimum
three months: day 1, 1st week, 6th week, and 3rd month. All
eyes were examined on slit lamp for any complications
and recurrence of pterygium. At every visit, patients were
assessed for the outcome variables such as, pain, foreign body
sensation, lacrimation, and discomfort during blinking. The
outcome variables were assessed using a questionnaire and
the responses were graded on a scale of 0–3 as: absent (no
symptoms), mild (patients with tolerable symptoms present
occasionally), moderate (tolerable symptoms present
throughout the day), and severe symptoms (intolerable
symptoms present throughout the day). The operated eye
was evaluated for the presence or absence of hemorrhage
and displacement of graft. The overall appearance of the eye
was assessed and graded as red. Primary outcome including,
postoperative pain, foreign body sensation, lacrimation,
discomfort, graft retraction, graft displacement, subgraft
hemorrhage, and recurrence rate; and secondary outcome
including intra‑ and post‑operative complications were
assessed and recorded. Complications such as, graft edema,
graft extrusion, graft dehiscence, graft contraction, and
granuloma formation are showed in Figures 1‑3.
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Figure 1: Postoperative photographs on (a) day 1, (b) after 6 weeks, and (c) 3 months of conjunctival autograft with autologous blood

a

b

Figure 2: Postoperative photographs on (a) day 1 and (b) after 3 months of conjuctival autograft with 8-0 vicryl suture
st

a

c

b

Figure 3: Complications (a) conjunctival cyst at donor site, (b) sub graft hemorrhage, (c) graft edema

Statistical analysis

compared to Group 2. Whereas postoperative pain, foreign

Data were analyzed using  SPSS 16 (SPSS Inc., Chicago, USA). The
categorical data were expressed in terms of rates, ratios, and
percentages, and the continuous data were expressed in terms
of mean ± standard deviation. Categorical data were compared
using Chi‑square or Fisher’s exact test. At 95% confidence
interval, P < 0.05 was considered as statistically significant.

body sensation, lacrimation, and discomfort were significantly
low among patients in Group 1 compared to Group 2 after
1st week of surgery. No significant difference was observed in
graft displacement, graft retraction, and subgraft hemorrhage
between the groups in the follow‑up period (P > 0.005).

Results
All the patients completed the 3‑month follow‑up period.
The demographic characteristics of patient in both groups
are summarized in Table 1. The mean age of patients in
Group 1 and 2 was 50.5 ± 14.81 years and 48.9 ± 13.23 years,
respectively. There was no statistically significant association
between the groups in terms of gender, grade of pterygium,
type of pterygium, site of pterygium, occupation, presenting
complaints. However, significant association was observed
between the groups with respect to operative time.
The mean operative time was 22.1 ± 5.43 min and
25.2 ± 2.61 min in Group 1 and Group 2, respectively
(P = 0.004). The assessment of outcome variables in two
groups from postoperative day 1–3 months is shown in
Table 2. On postoperative day 1, the intensity of postoperative
pain was significantly low among patients in Group 1
26

Other postoperative and intraoperative complications
associated with pterygium excision in two groups are shown in
Table 3. Moreover, the difference observed between the groups
was statistically significant (P = 0.0013). Furthermore, the
patients were followed up for 3 months and fatal recurrences
were not noted in any of the eyes in patients in both the
groups.

Discussion
Recurrence after surgical excision of pterygium has been
considered as a major challenge for surgeons.[2] Therefore, the
surgeons should be conscious in choosing the ideal procedure,
which not only reduces the operative time but also the
complications and the recurrence. Hence, the present study
intended not only to assess the efficacy and safety but also use
of autologous fibrin glue in comparison with sutures for the
prevention pterygium recurrence after the surgery.
Maximum incidence of pterygium is between 30
and 39 years. [14] Although, the literature reported male
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Table 1: Demographic and clinical characteristics of glue
and suture groups underwent pterygium removal (n=22)
Findings

Group 1, n (%)

Group 2, n (%)

Age
20-29

1

‑

30-39

5

6

40-49

3

6

50-59

6

3

60-69

4

6

>69

3

1

Male

9 (41)

12 (52)

Female

13 (59)

10 (45)

22 (100)

22 (100)

Nasal

19 (86)

21 (95)

Temporal

3 (13)

1 (4)

Gender

Type of pterygium
Progressive
Site of pterygium

Grade of pterygium
Grade 1

1 (4)

0

Grade 2

20 (90)

18 (81)

Grade 3

1 (4)

4 (18)

Outdoor

12

15

Indoor

10

7

Fleshy mass

22 (100)

22 (100)

Diminution of vision

19 (86)

11 (50)

Redness

14 (63)

7 (31)

1 (4)

0

Occupation

Presenting complaints

Pain
Operative time (min)
11-20

15 (68)

1 (4)*

21-30

5 (22)

21 (95)*

31-40

2 (9)

0*

*Significant

preponderance, our study showed female preponderance in
one group, which may be due to the fact that quite majority of
the patients come with cosmetic disfigurement for treatment.
In addition, as most women in our study were from rural
background more exposure to “challah” smoke might point
toward etiological factors in development of pterygium.[15] A
progressive lesion/pterygia mostly occurs in the nasal side
compared to temporal side,[16] which is comparable with our
study. In contrast, other studies reported pterygia in temporal
side than nasal side. Grade 2 pterygia was observed in most
of the patients in both the groups compared to Grades 1 and
3. Most of the patients in this study were outdoor workers,
whereas the remaining were indoor workers. Hence, this
suggests that pterygium is a significant public health problem
in people who are exposed to external environment of dust,
wind, smoke, and mainly due to sun exposure.[17] Most of the
patients in our study came with complaints of fleshy mass
in the eye, in both the groups. This suggests that a cosmetic

reason became the leading cause to drive the patients to the
hospital.
Longer operating time is closely associated with increased
postoperative reaction and amplified risk of infection, and
thus, decrease in operating time has important implications.
A meta‑analysis study revealed statistically significant
longer operating time for suture.[18] A similar Indian study
reported average surgical time as 21 min in the fibrin glue
group as compared to 38 min in the suture group,[19] which
was comparable with our study. The pain scores during first
postoperative week were significantly lower in the fibrin
adhesive group (P > 0.05). Similarly, a study from Sweden also
reported significantly lower pain values in the fibrin adhesive
group both on day 0 and at each point of time during the first
postoperative week and concluded that the use of fibrin tissue
adhesive in securing the autologous conjunctival graft in
pterygium surgery is beneficial than using sutures.[20] Foreign
body sensation and lacrimation were present in most of the
patients in both the groups on 1st postoperative day. However,
on consequent days, patients in Group 1 were more comfortable
than those in Group 2. These results were in harmony with
other studies assessing these parameters.[21‑25] All the patients
in Group 1 reported less discomfort than in Group 2 on
1st postoperative day. Further, similar studies in different parts
of the world reported the patient satisfaction with regard to
subjective symptoms was significantly higher in fibrin adhesive
group than the suture group at all follow‑up visits.[18,24,26] It was
never noted that the graft got displaced in either of the two
groups at any follow‑up visits, which showed that both the
groups were comparable. These observations were similar to
other studies in the literature. With regard to graft retraction,
none of the patients in Group 1 had retraction of graft at any
time of follow‑up. However, 9.09% of patients in Group 2 had
graft retraction around 1.5–2 mm on nasal side on postoperative
day 1, 4.76% had graft retraction in 1st week follow‑up, and none
had in further follow‑ups. The patients were closely followed,
and re‑epithelialization of the conjunctival defect occurred
within 2 weeks. Similarly, a study from Spain reported mild
graft retraction, which required no intervention for a complete
secondary re‑epithelialization.[27] In addition, the present study
had not encountered any serious intraoperative or postoperative
complications. The intraoperative complications observed in
the present study were comparable with other studies.[18,24,28,29]
Recurrence of pterygium after surgery is mostly seen
within 6 months of surgery; however, sometimes occurs later.
Therefore, a 12‑month follow‑up period for clinical studies is
recommended.[30] Similarly, a study by Gris et al.,[10] in seven
patients with recurrent pterygium found no recurrence after a
14‑month follow‑up period. While, in this study, all the patients
were followed‑up for a minimum of 3 months. However,
recurrence was not observed in both the groups throughout
the follow‑up period.
Besides these advantages, the study had few limitations.
The limitations included smaller sample size and a shorter
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Table 2: Assessment of outcome variables in two groups from postoperative day 1-3 months
Patient outcome

Postoperative day, n (%)

Findings
Day 1

Pain
Foreign body sensation

3 months

Group 1

Group 2

Group 1

Group 2

Group 1

Group 2

Group 1

Group 2

8 (36)

0*

17 (77)

6 (28)*

22 (100)

19 (90)

22 (100)

20 (100)

Mild

14 (63)

22 (100)*

5 (22)

15 (71)*

0

2 (9)

0

0
20 (100)

Absent
Absent
Mild

Discomfort

6 weeks

Absent

Mild
Lacrimation

1 week

Absent

1 (4)

0

14 (63)

2 (9)*

21 (95)

19 (90)

22 (100)

21 (95)

20 (90)

8 (36)

19 (90)*

1 (4)

2 (9.52)

0

0

0

0

10 (45)

2 (9)*

18 (81)

18 (85)

22 (100)

20 (100)

20 (90)

21 (95)

12 (54)

19 (90)*

4 (18)

14.29

0

0

2 (9)

0

12 (54)

5 (23)*

17 (77)

19 (90)

22 (100)

20 (100)

Mild

18 (81)

21 (95)

10 (45)

16 (76)*

5 (22)

2 (9)

0

0

Graft displacement

Absent

22 (100)

22 (100)

22 (100)

22 (100)

22 (100)

22 (100)

22 (100)

20 (100)

Graft retraction

Absent

22 (100)

20 (90)

22 (100)

20 (95)

22 (100)

22 (100)

22 (100)

20 (100)

Subgraft hemorrhage

Absent

21 (95)

20 (90)

21 (95)

20 (95)

21 (95)

21 (100)

21 (95)

21 (100)

*Significant

clinical information to be reported in the journal. The patients
understand that their names and initials will not be published
and due efforts will be made to conceal their identity, but
anonymity cannot be guaranteed.

Table 3: Assessment of other complications in the
follow‑up period (postoperative day 1-3 months)
Complications
Nil

Group 1, n (%)

Group 2, n (%)

14 (63)

2 (9)

Graft blanching

0

3 (13)

Financial support and sponsorship

Graft congestion

0

2 (9)

Nil.

Graft edema

0

1 (4)

Graft wrinkling

0

3 (13)

Conflicts of interest

2 (9)

6 (27)

Nebular corneal opacity

There are no conflicts of interest.

References

P<0.05

follow‑up period to assess the recurrence rate of the pterygium.
Hence, long‑term studies are needed to determine whether the
recurrence rate of pterygium is affected by autologous fibrin
adhesive versus sutures.

Conclusion
Overall, the present study showed efficacy of autologous
fibrin adhesive in conjunctival autografting among the
patients undergoing pterygium removal, in terms of pain,
foreign body sensation, lacrimation, and discomfort during
blinking. Furthermore, it significantly reduced the surgical
time with fewer postoperative complications. Although this
study concluded that both the techniques of attaching the
conjunctival autograft after pterygium excision are equally
efficacious in terms of postoperative complications and
recurrence, the decision of selecting the technique devolves
with the surgeon after considering the time available and the
meticulous skill required.
Declaration of patient consent

The authors certify that they have obtained all appropriate
patient consent forms. In the form the patient(s) has/have
given his/her/their consent for his/her/their images and other
28

1.

Malik KP, Goel R, Gutpa A, Gupta SK, Kamal S, Mallik VK, et al.
Efficacy of sutureless and glue free limbal conjunctival autograft
for primary pterygium surgery. Nepal J Ophthalmol 2012;4:230‑5.

2.

Koranyi G, Seregard S, Kopp ED. The cut‑and‑paste method
for primary pterygium surgery: Long‑term follow‑up. Acta
Ophthalmol Scand 2005;83:298‑301.

3.

de Wit D, Athanasiadis I, Sharma A, Moore J. Sutureless and
glue‑free conjunctival autograft in pterygium surgery: A case series.
Eye (Lond) 2010;24:1474‑7.

4.

Ang LP, Chua JL, Tan DT. Current concepts and techniques in
pterygium treatment. Curr Opin Ophthalmol 2007;18:308‑13.

5.

Koranyi G, Seregard S, Kopp ED. Cut and paste: A no suture,
small incision approach to pterygium surgery. Br J Ophthalmol
2004;88:911‑4.

6.

Ayala M. Results of pterygium surgery using a biologic adhesive.
Cornea 2008;27:663‑7.

7.

Kim HH, Mun HJ, Park YJ, Lee KW, Shin JP. Conjunctivolimbal
autograft using a fibrin adhesive in pterygium surgery. Korean J
Ophthalmol 2008;22:147‑54.

8.

Allan BD, Short P, Crawford GJ, Barrett GD, Constable IJ.
Pterygium excision with conjunctival autografting: An effective
and safe technique. Br J Ophthalmol 1993;77:698‑701.

9.

Tan D. Conjunctival grafting for ocular surface disease. Curr Opin
Ophthalmol 1999;10:277‑81.

10. Gris O, Güell JL, del Campo Z. Limbal‑conjunctival autograft
transplantation for the treatment of recurrent pterygium.
Ophthalmology 2000;107:270‑3.
11. Kjaergård HK, Weis‑Fogh US, Sørensen H, Thiis JJ, Rygg I.

Journal of Clinical Ophthalmology and Research - Volume 8 ‑ Issue 1 ‑ January‑April 2020

[Downloaded free from http://www.jcor.in on Friday, March 6, 2020, IP: 170.82.30.4]
Rekha and Girimallanavar: Autologous fibrin vs sutures in surgery
Autologous fibrin glue‑preparation and clinical use. Ugeskr Laeger
1992;154:1554‑6.
12. Kay H. New method of assessing visual acuity with pictures. Br J
Ophthalmol 1983;67:131‑3.
13. Tan DT, Chee SP, Dear KB, Lim AS. Effect of pterygium
morphology on pterygium recurrence in a controlled trial
comparing conjunctival autografting with bare sclera excision.
Arch Ophthalmol 1997;115:1235‑40.
14. Mikaniki E, Rasolinejad SA. Simple excision alone versus simple
excision plus mitomycin C in the treatment of pterygium. Ann
Saudi Med 2007;27:158‑60.
15. Bisen Rk, Desai RJ, Mehta F, Billore OP, Randeri JK, Jain P,
et al. comparision of cut and paste (No suture) with cut and
suture technique of pterygium surgery. New Delhi; AICO2009
Preceedings; 2009.
16. Rao SK, Lekha T, Mukesh BN, Sitalakshmi G, Padmanabhan P.
Conjunctival‑limbal autografts for primary and recurrent pterygia:
Technique and results. Indian J Ophthalmol 1998;46:203‑9.

22. Bahar I, Weinberger D, Dan G, Avisar R. Pterygium surgery:
Fibrin glue versus Vicryl sutures for conjunctival closure. Cornea
2006;25:1168‑72.
23. Karalezli A, Kucukerdonmez C, Akova YA, Altan‑Yaycioglu R,
Borazan M. Fibrin glue versus sutures for conjunctival autografting
in pterygium surgery: A prospective comparative study. Br J
Ophthalmol 2008;92:1206‑10.
24. Uy HS, Reyes JM, Flores JD, Lim‑Bon‑Siong R. Comparison of
fibrin glue and sutures for attaching conjunctival autografts after
pterygium excision. Ophthalmology 2005;112:667‑71.
25. Yüksel B, Unsal SK, Onat S. Comparison of fibrin glue and suture
technique in pterygium surgery performed with limbal autograft.
Int J Ophthalmol 2010;3:316‑20.
26. Ozdamar Y, Mutevelli S, Han U, Ileri D, Onal B, Ilhan O, et al.
A comparative study of tissue glue and vicryl suture for closing
limbal‑conjunctival autografts and histologic evaluation after
pterygium excision. Cornea 2008;27:552‑8.

17. Karai I, Horiguchi S. Pterygium in welders. Br J Ophthalmol
1984;68:347‑9.

27. Marticorena J, Rodríguez‑Ares MT, Touriño R, Mera P,
Valladares MJ, Martinez‑de‑la‑Casa JM, et al. Pterygium surgery:
Conjunctival autograft using a fibrin adhesive. Cornea 2006;25:34‑6.

18. Pan HW, Zhong JX, Jing CX. Comparison of fibrin glue versus
suture for conjunctival autografting in pterygium surgery:
A meta‑analysis. Ophthalmology 2011;118:1049‑54.

28. Starck T, Kenyon KR, Serrano F. Conjunctival autograft for
primary and recurrent pterygia: Surgical technique and problem
management. Cornea 1991;10:196‑202.

19. Reshma R, Shrikant D, Saurabh S, Shruti G, Dhairya P. Efficacy
of fibrin glue versus suture in patients undergoing conjunctival
autograft for primary pterygium. Int J Ocul Oncol 2017;3:112‑5.

29. Srinivasan S, Dollin M, McAllum P, Berger Y, Rootman DS,
Slomovic AR. Fibrin glue versus sutures for attaching the
conjunctival autograft in pterygium surgery: A prospective
observer masked clinical trial. Br J Ophthalmol 2009;93:215‑8.

20. Coroneo MT, Di Girolamo N, Wakefield D. The pathogenesis of
pterygia. Curr Opin Ophthalmol 1999;10:282‑8.
21. Ratnalingam V, Eu AL, Ng GL, Taharin R, John E. Fibrin adhesive
is better than sutures in pterygium surgery. Cornea 2010;29:485‑9.

30. Hall RC, Logan AJ, Wells AP. Comparison of fibrin glue with
sutures for pterygium excision surgery with conjunctival
autografts. Clin Exp Ophthalmol 2009;37:584‑9.

Journal of Clinical Ophthalmology and Research - Volume 8 ‑ Issue 1 ‑ January‑April 2020

29

International Journal of Research in Dermatology
Lunge SB et al. Int J Res Dermatol. 2020 May;6(3):410-412
http://www.ijord.com

Case Report

DOI: http://dx.doi.org/10.18203/issn.2455-4529.IntJResDermatol20201589

Papular atrichia
Snehal B. Lunge*, B. M. Vyshak

Department of Dermatology, Venereology and Leprosy, KLE Academy of Higher Education and Research, Belagavi,
Karnataka, India
Received: 04 December 2019
Revised: 09 March 2020
Accepted: 12 March 2020
*Correspondence:
Dr. Snehal B. Lunge,
E-mail: drsnehallunge@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
Congenital atrichia or papular atrichia is a rare form of irreversible alopecia inherited autosomal recessively. Atrichia
congenita with papular lesions represents a complex and heterogeneous group of genodermatoses characterized by
irreversible complete hair loss soon after birth, and associated with the development of keratin-filled cysts over the
body. Mutation of the human hairless (HR) gene on chromosome 8p22 has been implicated with this condition. It has
broad differential diagnosis and poses diagnostic and therapeutic challenges. We report an 8 year girl presenting with
complete loss of hair over scalp, eye brows, eye lashes, and body soon after birth with papular lesions over face.
Keywords: Atrichia congenita, Congenital atrichia with papules, HR

INTRODUCTION

CASE REPORT

Congenital alopecia also known as papular atrichia or
Atrichia congenital with papular lesions is irreversible
type of alopecia which is rarely encountered.1 Atrichia
congenita with papular lesions (APL) represents a
heterogeneous group of genodermatoses characterized by
irreversible complete hair loss soon after birth which is
associated with the development of keratin-filled cysts
over the body.2,3 The condition may occur in isolation in
both sporadic and familial forms or along with other
defects In the isolated familial form, inheritance is
usually autosomal recessive, although autosomal
dominant inheritance has occurred in some families. 1,2
The gene locus for familial cases is on chromosome
8p21-22 (ALUNC-alopecia universalis congenitalis) and
mutation of the human hairless (HR) gene has been
proposed in atrichia congenital.2,3 Here we report a child
with congenital atrichia and papular lesions, which is
very rarely reported in the literature.

An 8 year girl presented with complete loss of hair on the
body soon after the birth. She had sparse hairs over the
scalp at birth but gradually lost all of them within few
months of birth. There was history of consanguinity
(grade 2) in her parents. She had consulted various
doctors and had received topical and oral medications but
was unresponsive to therapies. She developed multiple
white tiny lesions on the face and neck, which
progressively increased in number since 2 years.
Examination revealed multiple milia and skin colored
papular lesions over the face and neck (Figure 1) and near
complete absence of scalp, facial, axillary, and pubic hair
(Figure 2). Physical growth was normal. Her teeth, nail,
mucosa, palms, and soles were normal. There was no any
systemic involvement and bony abnormality. Serum
vitamin D3 level and calcium were normal. Radiographs
of the wrist joint were normal.
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Heterozygous individuals have normal hair and are
clinically indistinguishable from genotypically normal
persons.2
The exact molecular basis of this disease is not known.
Mutations in the human HR located on chromosome
8p21.2 have been implicated.1,3 It encodes for a putative
single zinc-finger transcription factor protein, believed to
regulate catagen remodeling in the hair cycle. It is
hypothesized that the vitamin D receptor and HR genes,
which are both zinc-finger proteins, may be in same
genetic pathway controlling postnatal hair cycle.1
The histology from a papule shows multiple mid-dermal
keratin cysts with granular layer and laminated keratin in
the mid-dermis with sparse peri-follicular lymphocytic
infiltrate.3

Figure 1: Shows milia like papules and multiple skin
coloured papules over the face (blue arrow) with near
complete loss of scalp and eyebrow hair (star).

Zlotogorski et al proposed diagnostic criteria for atrichia
congenita with papular lesions but later Yip et al revised
them.4 Our patients met two out of five major criteria
supplemented by four minor criteria for the diagnosis of
isolated form atrichia congenita.
Congenital atrichia associated with situs inversus and
mesocardia has been reported. Other associations are
Moynahan's syndrome, hidrotic ectodermal dysplasia and
aging syndromes. Congenital atrichia without ectodermal
dysplasia is very rare. Our case of congenital atrichia
with papular lesions is very rarely reported entity in
literature and is reported because of its rarity.1
Diagnostic criteria for atrichia congenita with papular
lesions (revised by Yip et al)4
Major criteria

Figure 2: Near complete loss of hair over scalp.
DISCUSSION
Atrichia congenita with papular lesions is a rare,
autosomal recessive form of total alopecia of the scalp,
eyebrows, eyelashes, axillary and pubic hair,
characterized by hair loss soon after birth and the
development of keratin-filled cysts or horny papules over
extensive areas of the body involving face, neck, limbs,
and trunk.1,2 This condition was noted among the Irish
Traveler gypsies. Ahmad et al first referred to this
condition as congenital atrichia.1 The condition is
confused with congenital alopecia universalis, vitamin D
dependent rickets, and ectodermal dysplasia. These
patients have normal development, hearing, teeth and
nails.2 There are no abnormalities of sweating.

Permanent and complete absence of scalp hair by the first
few months of life. Few to widespread smooth, whitish,
or milia-like papules on the face, scalp, arms, elbows,
thighs or knees from infancy or childhood. Replacement
of mature hair follicle structures by follicular cyst filled
with cornified material in scalp histology. Mutation (s) in
the human hairless gene through genetic testing. Clinical
and/or molecular exclusion of vitamin D dependent
rickets.
Minor (supplementary) criteria
Family history of consanguinity. Absence of secondary
axillary, pubic, or body hair growth and/or sparse
eyebrows and eyelashes. Normal growth and
development, including normal bones, teeth, nails, and
sweating. Whitish hypopigmented streaks on the scalp.
Lack of response to any treatment modality.
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ABSTRACT
Congenital true leukonychia totalis is very rare hereditary condition characterized by milky white discoloration of all
nails. It has mainly autosomal dominant mode of inheritance and autosomal recessive in few cases. It may be
inherited or associated with systemic disease or idiopathic. It has been linked to the mutations in PLCD1 gene on
chromosome 3p21.3-p22. Leukonychia totalis is associated with multiple systemic diseases such as congenital
hyperparathyroidism, Hodgkin's lymphoma, Leopard syndrome, Epiphyseal dysplasia syndrome, Bart Pumphrey
syndrome etc. we report a case of sporadic congenital leukonychia totalis in a 24 years female without any systemic
abnormalities.
Keywords: Congenital leuconychia, Leukonychia totalis, White nails, Partial leukonychia

INTRODUCTION
Leukonychia is the white discoloration of nail that loses
its normal pink color, with disappearance of the lunula.1 It
is the commonest chromatic abnormality of the nail
apparatus.1 Leukonychia can be classified in several
ways. Based on the site of origin of the white
discoloration it is classified as True leukonychia (due
pathology in the nail matrix), apparent leukonychia (due
to pathological changes under the nail bed) and pseudoleukonychia (due to external factors such as trauma).2
Based on the extent of the discoloration it is classified as:
leukonychia totalis (complete whitening of the nails),
leukonychia partialis (incomplete whitening of the nails),
leukonychia punctata (white spots), and leukonychia
striata (white bands).2
True leukonychia can either be acquired or hereditary.
Acquired true leukonychia occurs due to alteration in the
nail matrix by medical conditions or external exposure.
Hereditary true leukonychia may be a benign isolated
condition or an associated occurrence with a range of
systemic diseases.2 Hereditary leukonychia is associated

with the mutations in PLCD1 gene on chromosome
3p21.3-p22 encoding an important enzyme in
phosphoinositide metabolism responsible for control of
color and growth of nail.3
Here we report a case a 24 years old lady with
asymptomatic complete white discoloration of all the
nails (congenital true leukonychia totalis) with family
history and with absence of associated conditions.
CASE REPORT
A 24 years old female presented with whitish
discoloration of the entire nail on all fingers and toenails
since birth. The patient was born from nonconsanguineous parents and has two children. His family
history was significant for similar nail findings in her
grandmother with no similar history in her parents or in
her children. She denied prolonged illness, pain,
decreased sensation to pressure on the nails or any prior
history of serious mechanical trauma to the nails. The
patient had no other medical conditions. The growth of
her nails was otherwise normal.
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On cutaneous examination all finger nails and toe nails
were opaque, milky, porcelain white in color with smooth
surface involving the entire nail plate with normal
cuticles (Figure 1 and 2). Lunula was invisible, and there
was no subungual debris or onycholysis. Pressure on the
nail plate caused no fading of the discoloration. The nails
were normal with respect to strength, shape, and texture.
No other skin or hair abnormalities were detected.
General and systemic examination was unremarkable.
Extensive laboratory investigations including complete
blood count, blood sugar, urinalysis, liver function test,
serum protein and albumin, serum calcium, renal function
test, and thyroid function test were performed and were
found to be within normal limits. Onychoscopy over the
nail plate of all the nails showed diffuse milky white
discoloration with normal appearing proximal and lateral
nail folds. Nail clippings for potassium hydroxide (KOH)
mount and culture on Sabouraud's dextrose agar was
negative. Nail biopsy was not performed as the patient
did not consent to the procedure. On clinical and
laboratory correlation, a diagnosis of idiopathic
congenital true leukonychia totalis was made.

Figure 1: Milky white, porcelain colored smooth
surfaced finger nails.

Figure 2: Milky white, porcelain colored toe nails.

DISCUSSION
Leukonychia refers to whitish discoloration of the nails.
It is derived from the Greek words leuko (meaning white)
and onyx (meaning nail).1 It was first described by Mees
in the year 1919 in association with chronic arsenic
poisoning.1 The exact mechanism of whitening is not
known. However, it has been proposed that it is
attributable to reflection of light from large keratohyalin
granules present in the parakeratotic cells of the ventral
portion of nail plate thus preventing the visualisation of
normal vascular tissue underlying the nail plate.2,3
Unna classified leukonychia into five clinical types based
on the distribution of whiteness leukonychia totalis,
leukonychia partialis, leukonychia striata, leukonychia
transversalis, and leukonychia punctata. However,
Butterworth proposed that leukonychia partialis as a
phase of leukonychia totalis, and not a distinct entity.3
Leuconychia is also classified in to true leukonychia,
where the pathology is in the nail plate, apparent
leukonychia, where the pathology is in the subungual
tissue and pseudo-leukonychia due to external factors
such as trauma.3
Leukonychia totalis is a relatively rare condition. It is
usually classified into inherited and acquired. Acquired
leukonychia totalis is significantly more common and is
associated with several medical conditions.2 The inherited
form of leukonychia, i.e., hereditary leukonychia totalis,
however, is extremely rare. In a review article by Kruse
et al, the first isolated case of hereditary leukonychia
totalis was reported in a 30 years old man and his father
in 1913.2 And as per the previous literature data only
about lesser than fifty cases of congenital leukonychia
totaalis has been reported and these cases were reported
as far back as 1913. Family history was elicited in nearly
79% of the cases.2 Although, hereditary leukonychia is
predominantly inherited in an autosomal dominant
pattern, there are a few case reports of autosomal
recessive inheritance as reported by Frydman et al.3
Mutations in PLCD1 gene on chromosome 3p21.3-p22
was identified as cause of hereditary leukonychia totalis.
This PLCD1 gene is localized to nail matrix and encodes
phosphoinositide specific phospholipase C delta 1 subunit
which is important enzyme in phosphoinositide
metabolism required for molecular control of color and
growth of nail.1,2
Leukonychia totalis is associated with multiple systemic
diseases such as Bart Pumphrey syndrome, BuschkellGorlin syndrome, LEOPARD syndrome diabetes, liver
cirrhosis, renal failure, cardiac failure, gall stones, renal
calculi, duodenal ulcers, pili torti, trichilemmal cyst,
sebaceous
cyst,
congenital
hyperparathyroidism,
Hodgkin's lymphoma, epiphyseal dysplasia syndrome,
mental retardation, etc.1,3,4 However, there are very few
reports in the literature on sporadic congenital
leukonychia totalis without any systemic abnormalities.
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The prognosis of leukonychia remains undetermined in
cases of congenital leuconychia. Although there is no
specific treatment for true leukonychia, proper
counselling and advice regarding camouflaging of the
nails would be necessary.2 Nevertheless, total
leukonychia due to systemic disorders appears to have
reasonably good prognosis as it seems to be transient and
reversible.
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Managing a Side Effect

Cardiac Side Effect of Rituximab
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Abstract
Rituximab is an anti‑CD20 monoclonal antibody frequently used for the treatment of non‑Hodgkin’s lymphoma, chronic lymphocytic leukemia,
rheumatoid arthritis, and anti‑neutrophilic cytoplasmic antibody‑associated vasculitis. In addition, rituximab has recently been increasingly
used as an off‑label treatment in a number of inflammatory and systemic autoimmune diseases. Its side effect profile includes infusion‑related
reactions and adverse cardiac effects such as arrhythmia and angina, particularly in patients with prior history of cardiovascular diseases.
However, its detailed cardiotoxicity profile, effects on cardiac function, and its management are not well described in the literature. As the utility
of rituximab expands, primary physicians, intensivist, dermatologist who use drug should be made of these serious cardiovascular adverse effect.
Keywords: Cardiac side effects, hypotension, rituximab

Introduction
Rituximab, a chimeric monoclonal anti‑CD20 antibody, is currently
approved by the US Food and Drug Administration (FDA) for
the treatment of non‑Hodgkin’s lymphoma, chronic lymphocytic
leukemia, rheumatoid arthritis (RA), antineutrophil cytoplasmic
antibody‑associated vasculitis including granulomatosis with
polyangiitis and microscopic polyangiitis.[1‑5] In addition to
these indications, it has been used for off‑label treatment
of many diseases including systemic lupus erythematosus,
Sjögren’s syndrome, idiopathic thrombocytopenic purpura,
bullous dermatologic diseases, membranous nephropathy,
steroid‑dependent or frequently relapsing idiopathic nephrotic
syndrome, treatment in recurrent and de novo glomerular disease
after renal transplantation, and others.[6‑9]

Dosing Recommended for Dermatological Disorders
There are two broadly accepted protocols for the drug in adults:
1. RA protocol‑rituximab as an infusion of 1 g every 2 weeks
for two doses
2. Lymphoma protocol‑rituximab at 375 mg/m2 body‑surface
area doses every week for 4 weeks.[10]

Adverse effect

Despite its relative safety profile, infusion‑related side effects
of rituximab, such as fevers, chills, and rigors are common and
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reported to be as high as 87%.[2‑5,11,12] Due to the reported cases of
angina, acute coronary syndrome (ACS), and arrhythmias related
to rituximab infusion, caution for its use is advised by FDA in
patients with a history of cardiovascular disease.[13] However,
its detailed cardiotoxicity profile and effects on cardiac function
are not clearly described in the medical literature.
The most lethal cardiac issues with rituximab are encountered
during an infusion reaction, in which the patient may develop
hypotension, hypoxia, acute myocardial infarction (MI),
arrythymias, and cardiogenic shock.[10,11,13]
Infusion‑related reactions to rituximab are common (30% with
the first infusion).[14]
Hence, premedication with paracetamol, hydrocortisone
100 mg, and pheniramine maleate 22.75 mg intravenously
needs to be given before each infusion.[10,14]
Benign cardiac side effects of rituximab include hypertension
(between approximately 6%–12% of patients) and transient
hypotension (approximately 10% of patients).[10]
Rituximab is available as a 50 ml vial of liquid containing
500 mg of the drug to be infused. It is mixed with 450 ml
Address for correspondence: Dr. Snehal Balvant Lunge,
Assistant Professor, Department of Dermatology, Venereology and Leprosy,
J. N. Medical College, Belagavi - 590 010, Karnataka, India.
E‑mail: drsnehallunge@gmail.com
This is an open access journal, and articles are distributed under the terms 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.
For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

DOI:
10.4103/ijdd.ijdd_64_19

How to cite this article: Patil VB, Lunge SB, Doshi BR. Cardiac side effect
of rituximab. Indian J Drugs Dermatol 2020;6:49-52.

© 2020 Indian Journal of Drugs in Dermatology | Published by Wolters Kluwer - Medknow

49

[Downloaded free from http://www.ijdd.in on Tuesday, October 20, 2020, IP: 182.48.231.4]
Patil, et al.: Hidden story of rituximab

saline to create a concentration of 1 mg/ml. The infusion rate
is 50 ml/h in 1½ h and increased by 50 ml every ½ h till you
finish the infusion.
The maximum infusion rate is 400 ml/h, and the total infusion
time would be 5–6 h.
Infusion reactions can be seen up to 24 h after the infusion
is over.
For subsequent infusions, the dose is 100 ml/h with a 30‑min
escalation of 50 ml/h to a maximum infusion rate of 400 ml/h.[10]
Preexisting cardiovascular disease is not an absolute
contraindication to rituximab use; however, these patients
should be monitored closely during all infusions, especially
the first one.

Cardiovascular adverse effects related to rituximab treatment
Hypotension
Cardiogenic shock
ACS (angina, unstable angina, and myocardial infarction)
Arrhythmia (monomorphic ventricular tachycardia, polymorphic
ventricular tachycardia, supraventricular tachycardia, trigeminy,
bradycardia, atrial fibrillation, and nonspecific dysrhythmias or
tachycardia)
Reduction in LVEF (may occur within the first few hours after the
initial infusion dose or after subsequent doses)
Nonischemic cardiomyopathy
Takotsubo’s cardiomyopathy
ACS: Acute coronary syndrome, LVEF: Left ventricular ejection fraction

Risk factors for developing adverse effect

Pathophysiology
Rituximab is well known to cause infusion‑related side effects
from cytokine release, such as fevers and rigors within the
ﬁrst few hours, especially during the ﬁrst infusion. These
symptoms are associated with cytokine release, particularly
interleukin 6. Most of these cases resolve promptly with
supportive management. Hypotension, angioedema, hypoxia,
and bronchospasm can also be seen in up to 10% of cases.[11‑13]
Cardiovascular toxicity in the form of cardiac arrhythmias has
been reported in 8% of patients treated with rituximab.[2] These
include monomorphic ventricular tachycardia, polymorphic
ventricular tachycardia, supraventricular tachycardia, trigeminy,
bradycardia, atrial fibrillation, and nonspecific dysrhythmias or
tachycardia.[2,15‑20] It is postulated that the CD‑20 antigen also
may affect the calcium‑ion channel.[15] The therapeutic action of
rituximab may act by cell lysis through complement‑dependent
cytotoxicity, antibody‑dependent cellular cytotoxicity, and
apoptosis. The CD20 antigen is present on immune‑effector
cells and after cytotoxic‑mediated lysis; it could sequester itself
in normal tissues of the body, including cardiac myocytes. It
is possible that rituximab affects conduction by inhibiting
the calcium‑ion channel properties of the CD20 antigen. The
inhibition of calcium‑ion channels in cardiac myocytes could
lead to the formation of early after depolarization.[15]
After rituximab infusion, patients’ cardiac myocytes were noted
to have diffuse amounts of reticulin ﬁber along with increased
serum‑transforming growth factor‑β levels. The transforming
growth factor‑β levels could lead to increased reticulin ﬁber
formation causing a decrease in myocardial contractility
leading to non‑ischemic cardiomyopathy.[21] Furthermore,
Takotsubo cardiomyopathy (stress cardiomyopathy), an
important type of non‑ischemic cardiomyopathy has recently
been reported after rituximab infusion.[22]
In addition to ACS and arrhythmia, rituximab‑induced
cardiogenic shock, delayed reduction in left ventricular
ejection fraction (LVEF), Takotsubo’s and non‑ischemic
cardiomyopathies have also been described, [15,21,23‑32] as
summarized in Table 1.
50

Table 1: Summary of cardiovascular adverse effects
related to rituximab treatment

•
•
•

Age >60 years
Previous cardiovascular disease
Severe left ventricular (LV) dysfunction.

Signs and symptoms of cardiotoxicity
1.
2.
3.
4.

Chest pain
Breathlessness
Palpitations
Nausea and emesis.

Diagnostic evaluation

All patients should undergo prior cardiac clinical evaluation
with the assessment of cardiovascular risk factors and undergo
baseline Echocardiogram (ECG), two dimensional (2D)
echocardiography (ECHO), and treadmill test.
Ideally, all rituximab infusions need to be given with cardiac
monitoring in intensive cardiac care unit setup, so that any
untoward cardiac arrhythmias can be tackled timely and
treated promptly.
Monitoring for chest pain, breathlessness, palpitations, giddiness,
or syncope during the infusion should be done and treated
promptly so that any untoward complication can be avoided.
ECG and clinic cardiovascular evaluation to screen the signs
of cardiomyopathy, conduction disturbances, QT interval,
baseline Doppler echocardiogram (2D Echo) to assess cardiac
functioning patients undergoing therapy in the presence of
CV risk factors, age >60 years, previous CVD, LV fractional
shortening and ejection fraction (LVEF) are the most common
indexes for cardiac function assessment before starting the
oncological therapy.[15,21,23‑32]

Prevention
High index of suspension in patients who are known case
of coronary artery disease or cardiomyopathy are taken
into consideration before starting of infusion

In patients who develop chest pain during rituximab
administration, this possibility of ACS should be considered
and appropriate cardiac investigation should be undertaken,
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even if patients have no history of or risk factors for cardiac
disease.
In the absence of significant coronary artery disease, rechallenging
with rituximab may be possible following optimal premedication
in a monitored setting in selected cases where benefit of rituximab
overweighs the risk of recurrent of cardiac ischemia.

Treatment of Side Effects
With previously reported cases of angina, ACS, and arrhythmias
with rituximab infusion,[15,21,23‑31] FDA has cautiously provided
recommendations to discontinue the infusions for serious
or life‑threatening cardiac arrhythmias and perform cardiac
monitoring during and after all infusions of rituximab for
patients who develop clinically significant arrhythmias or
who have a history of arrhythmia or angina.[13] In addition to
ACS and arrhythmia, rituximab‑induced cardiogenic shock,
delayed reduction in LVEF, Takotsubo’s and non‑ischemic
cardiomyopathies have also been described.[15,21,23‑31]
1. Hypotension after starting IV injection for initial period
patients’ blood pressure (BP) monitoring had to be
mandatory, as hypotension may occur, so that 1 hourly BP
monitoring is required or use of noninvasive BP monitoring.
It should be treated with the judicious use of intravenous (IV)
fluids. IV fluid should be given as per the ejection fraction
of the patient. If patient is having severe LV dysfunction,
IV fluid should not exceed the rate of 30 ml/hour
2. Cardiogenic shock‑IV fluids, inotropic agents (injection
dopamine 5–15 µg/kg/min IV, injection dobutamin
0.5–1 µg/kg/min IV continuous infusion initially, then
2–20 µg/kg/min; not to exceed 40 µg/kg/min), and
vasopressors (norepinephrine initial dose: 8–12 µg/min
continuous IV infusion maintenance dose: 2–4 µg/min
continuous IV infusion duration of therapy: Continue
infusion until adequate BP and tissue perfusion are
maintained without therapy.
3. ACS (unstable angina, ST‑elevation MI, and
non‑ST‑elevation MI) – ECG, 2D ECHO and cardiac
enzymes should be done. If the patient had ACS, he should
be treated with nitrates, antiplatelets, statins, antithrombotic
agent, B‑blockers (sublingual or IV nitroglycerin, soluble
aspirin 162–325 mg, and clopidogrel with a 300–600 mg,
atorvastatin 40–80 mg, and metaprolol succinate 25–
100 mg). Loading dose is given as initial treatment
4. Arrhythmia (monomorphic ventricular tachycardia,
polymorphic ventricular tachycardia, supraventricular
tachycardia, trigeminy, bradycardia, atrial fibrillation, and
nonspecific dysrhythmias or tachycardia) calcium‑channel
blocker or antiarrhythmic drugs need to be given
Most of supraventricular arrhythmias are benign and are
self‑limiting if VT occurred it should be treated with DC
cardioversion
5.

Reduction in LVEF (may occur within the first few hours
after the initial infusion dose or after subsequent doses)
diuretics (injection lasix 40–100 mg/day)

6.
7.

Non‑ischemic cardiomyopathy – 2D ECHO is diagnostic
modality, it shows reduced LV function and can be
managed with B‑blockers, diuretics, and ACE inhibitors
Ta k o t s u b o ’s c a r d i o m y o p a t h y ( s t r e s s ‑ i n d u c e d
cardiomyopathy) 2D ECHO is a diagnostic modality,
it shows reduced LV function, will be managed with B
blockers, diuretics, and ACE inhibitors.[33]

Previously reported cases of cardiac toxicity[23,31]
1.
2.
3.

4.

5.
6.
7.

8.

9.

ACS/Unstable angina‑NO of patient = 4 onset was 4 h
after first dose. Treated with sublingual nitroglycerin
Cardiogenic shock‑NO of patient = 1, onset was 6 h after first
dose, Echo‑LVEF = 10%, which was normalized after 1 week
Delayed reduction in LV function‑NO of patient = 3
Case 1–2 weeks after first dose, Echo‑LVEF = 35%
Case 2–after 6th dose, Echo‑LVEF = 50%
Case 3–after 4th dose Echo‑LVEF = 55%
Case 1–died. Case 2 asymptomatic, Case 3–recovered
after 1 month treatment
Polymorphic ventricular tachycardia–30 min after
infusion of rituximab, case of post AV nodal ablation
and post‑pacemaker. pacemaker interrogation revealed
polymorphic VT.
Atrial fibrillation – onset‑immediately after the end of
first infusion, coronary angiography shows multivessel
disease, underwent angioplasty
Fulminant viral myocarditis 13 months after rituximab
infusion in a 7‑year‑old boy underwent heart transplant
Takotsubo cardiomyopathy during infusion of rituximab,
ECG–ST elevation V1‑V6 2D echo–Apical ballooning
with EF 20%–25%. Rituximab was stopped. ACE
inhibitors and B‑blockers were given
MI‑(NO 2)
Case no 1– Occur 3 months after first dose, ECG
antero‑lateral Myocardial Infarction, Underwent
angioplasty to left anterior descending artery
Case no 2‑ Occur 1 month after second dose, ECG‑NON
ST Elevation Myocardial Infarction, occlusion in
diagonal branches of left anterior descending artery.
Non‑ischemic cardiomyopathy – No of patient = 2.

Case 1: During the second and third cycle, echo‑dilated LV
severely reduced LV function EF of 20% after second cycle
and 10% after third cycle, no regional wall motion abnormality,
CAG – Normal epicardial coronaries, patient treated with
medical line of management for cardiomyopathy but required
Implantable cardioverter defibrillator for symptomatic
bradycardia.[34]
Case 2 – 48 h after infusion, ECG‑LBBB, ECHO–LVEF‑30%
with hypokinesis of anteroseptal myocardium, CAG – Normal
epicardial coronaries.

Conclusion
In summary, the awareness of cardiotoxicity profile of
rituximab is important to minimize the risk of treatment‑related
morbidity/mortality. In addition to ACS and cardiac
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arrhythmia, nonischemic cardiomyopathy can be associated
with the infusion of rituximab. This condition may occur
early within 48 h. The occurrence of symptoms that could
be ascribed to an ACS or heart failure with reduced ejection
fraction (HFrEF) should always be taken seriously during the
rituximab infusion and carefully investigated. Patients should
be aware that this is a rare, although serious, complication of
treatment with rituximab. Pretreatment ECG may be helpful
when considering rituximab treatment in patients who have a
family history of cardiomyopathy.
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Physical and emotional distress level among alcohol addicts under
the rehabilitation - a facility based cross-sectional study in and
around Belagavi
Ms. Shraddha Vijay Kullur1*, Dr. Shiwaswamy M.S.2, Dr. Yasmin D. Nadaf3
ABSTRACT
Stress is a normal part of life. Exposure to stress often leads to psychological and physical
distress. Alcoholism is a current major concern in developing and underdeveloped countries.
Alcohol has been hypothesized to serve as a coping mechanism against stress. The main aim
of this study is to examine the levels of physical and emotional distress among the alcohol
addicts under the rehabilitation. The results of the study showed that level of physical distress
is high than the emotional distress among the alcohol addicts under the rehabilitation center
(p<0.001).
Keywords: Alcohol Addicts, Physical Distress and Emotional Distress

In the modern world, life is loaded with problems, irritation, deadlines, and demands. For
some stress is so frequent that it has become a way of life. It affects many people each and
every day. Emotional distress results from the inner response to outward stressors. It is a
common term used to define distressing emotions that impact day to day activities.
Psychological distress may result in adverse views of the self, others and the environment.
Sadness, anxiety, substance abuse and symptoms of mental illness result to psychological
distress which are usually used correspondent in the literature to refer to unfavorable
emotional states. Physical distress is through an acute injury, has occurred as a result of a
specific event. Injury, intense physical labor, environmental pollution, illness, tiredness,
poor oxygen supply, low diabetes, hormonal imbalances, substance abuse, etc are some of
examples which may lead to physical distress. Alcohol has been hypothesized to buffer and
to serve as a coping mechanism against stress. Stressful life events and chronic stressors
have been correlated with alcoholism, alcohol abuse, heavy drinking and alcohol
dependence and problems in different populations. Thus, one way that people may choose to
cope with stress is by turning to alcohol.
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MATERIALS & METHODS
A facility based cross sectional study was conducted among 200 male aged ≥ 17 years
alcohol addicts under the rehabilitation centers in and around Belagavi city, through
Purposive sampling. Males under withdrawal symptoms were excluded.
Tools
The questionnaire administered was ‘Cornell Medical Index Health Questionnaire
(CMIHQ)’ to examine the physical and emotional distress levels.
RESULTS AND DISCUSSION
The result of the study is presented below.
Table No I: showing Mean scores, Standard deviations and ‘t’ value of physical and
emotional distress level of alcohol addicts under the rehabilitation.
Variable
Mean
SD
Mean Diff.
SED
t value
P value
Physical
29.16
20.20
12.01499
1.025
11.6974
0.0001***
distress
Emotional
17.17
10.31
distress
***p<0.001
As shown in the Table No 1, the mean scores of physical and emotional distress were 29.16
and 17.17; SDs were 20.20 and 10.31 respectively. The ‘t’ value was 11.6974 which is
considered to be highly significant (p<0.001). By analyzing the mean score of variables, it is
observed that physical distress was found to higher than the emotional distress, which
indicates that there is a significant difference between physical and emotional distress
among alcohol addicts under rehabilitation. (Shown in Graph No 1)
CONCLUSION
In this study, it was observed that the physical distress is higher than the emotional distress
and there is significant difference between the level of physical and emotional distress
among the alcohol addicts under rehabilitation.
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Abstract: Objectives: In shift workers, the internal biological clock is disrupted, leading to a substantial
deterioration in sleep quality and cognitive abilities. Also, critical thinking, analytical reasoning and making
quick decisions for patient management which are of utmost importance become questionable. Aim: To assess
the effect of nighttime sleep deprivation on sleep quality and assessment of cognition in nurses doing night shift
by doing a comparative study with age and gender-matched day time working controls. Materials and Methods:
Ethical clearance was obtained from the institution. The study population of trainee nurses doing night shifts at
KLE hospital and age and gender-matched controls doing day duty were selected and enrolled for data
collection by inclusion - exclusion criteria and sample size calculation. Pittsburgh Sleep Quality Index
questionnaire was used to assess sleep quality over the past 1-month. Montreal cognitive assessment test was
conducted to detect the presence of any cognitive impairment among populations assessing 7 components of
cognition. Statistical analysis: Mean ±SD was used and ‘p value=0.005’ was considered statistically
significant. Results: Mean global PSQI score was 6.68 for shift workers while 5.56 for controls. Mean score for
Montreal test was 23.64 for nurses and 27.76 for controls. Conclusion: In shift workers, sleep quality was poor
and a significant reduction in cognitive functions like execution and memory recall as compared to day time
working control population. These findings are related to the irregularities in the circadian rhythm and the
natural cycle of sleep and waking, which in turn deteriorates cognitive abilities.
Keywords: Cognition, Shift work, Sleep quality.

Introduction
Young adults (18-25 years) on an average require
7 to 9 hours of sleep, a sleep of shorter duration
than that causes sleep deprivation [1]. A person’s
quality of life can be disrupted due to an
important yet underestimated cause which is
sleep loss (National Sleep Foundation 2007). A
circadian rhythm is a biological process that
shows an endogenous, oscillation of about 24
hours and is driven by a circadian clock and
persists in the absence of environmental time
cues. The suprachiasmatic nucleus (SCN), located
in the hypothalamus is the site of a master
circadian clock, made of a network of neurons
and displays a self-sustained circadian (near 24
hour) rhythm in neuronal firing [2].
The SCN has an important role in coordinating
circadian rhythmicity. It does so by

communicating timing information to
oscillators in the brain, and almost all the
peripheral tissues and organs [3].The SCN
receives information about light through the
eyes.The retina of the eye contains "classical"
photoreceptors ("rods" and "cones"), which
are used for conventional vision and
specialized photosensitive ganglion cells, and
project directly to the SCN, where they help in
synchronization of this master circadian clock
[4].
Disruption of the endogenous circadian
control mechanism would result in circadian
rhythm disorders.At the molecular level
(transcription-translation feedback loops)
drives circadian rhythms in both SCN and
peripheral cells. The endogenous circadian
rhythm is synchronized with external
environments daily by agents like light,
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physical activity, and melatonin. In dark, the
inhibitory effect is removed and the release of
melatonin inhibits the firing rate of SCN neurons
permitting the sleep drive [5]. Retina gives
information to SCN which interprets it and passes
it to the pineal gland. In response, the pineal
secretes the hormone melatonin. The secretion of
melatonin peaks at night and decreases during the
day and its presence provides information about
night-length [6].
Shift work is work that takes place on a schedule
outside the traditional 9 to 5 job. It can involve
evening or night shifts, early morning shifts, and
rotating
shifts
[NATIONAL
SLEEP
FOUNDATION]. Our increasingly 24x7,
globalized work world demands that some people
work at night, have extended work hours. Studies
have shown that Shift workers have an altered
circadian rhythm and dyshomeostasis [7].
Shift work increases chances of workplace
accidents, with studies showing an increase in the
rate of accidents linked to the use of sharp
instruments and items by medical personnel, as
well as medication and diagnostic errors and
increased patient death [6], as lack of sleep in
shift workers makes them less alert. Studies have
linked sleepiness and fatigue to having an effect
on
memory,
psychomotor
coordination,
information processing, and decision making, all
of which are needed to safely and effectively
perform a variety of work tasks [8]. Multiple
studies have proven beyond doubts that adequate
sleep or even power naps alleviate the detrimental
side effects of sleep deprivation [9]. Some studies
have also shown that higher executive functions
remain rather stable during night time [10].
Some say that night shift workers will eventually
adjust to their odd hours, being awake at night on
their days off. But there is little support for this
contention. The conflicting nature of the entity
provides a platform that we should intrigue the
topic and study in- depth about it.
Aim: To assess the effect of nighttime sleep
deprivation on sleep quality and assessment of
cognition in nurses doing night shift duties for 3
times a week and regular day duty for rest 3 days
by doing a comparative study with age and
gender- matched day time working controls.
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Material and Methods
Source of data: The study population selected
were Nursing staff working at KLE hospital
doing night shift duties and age and gendermatched day time working controls. They
were enrolled for data collection according to
predetermined inclusion and exclusion criteria
and sample size calculation.
Sample size estimation:
Expected reduction-(mean) = d = 13.4
SD=40=σ
Power = 80%
α error= 0.05; indicates the probability that
differences revealed by statistical analysis
really do exist.
One sided Zα = 1.65 and β error = 0.2;
statistical procedures result in a judgment of
no significant differences when the
differences do exist.
Zβ = 0.84
n = [(Zα+Zβ) σ/d2] = 54.8=55=60
Inclusion criteria: Nursing staff who are
doing hospital duties in shifts, aged between
19-23yrs, without any hearing difficulty as
tested by tuning fork, without any visual
difficulty as tested by Snellen’s and Jaegger’s
chart, without any muscular disease.
Exclusion criteria: having H/o diabetes or any
other major illness, H/o alcohol consumption
or tobacco chewing in any form. H/o any
psychiatric illness or any medication affecting
sleep.
Methodology: Ethical clearance was obtained
from the institution before the start of the
study. Based on the inclusion - exclusion
criteria sample population was chosen. All the
participants were explained the nature of the
study and a voluntary informed written
consent for participation was taken from them
before the start of the study. Following tests
were conducted: Pittsburg Sleep Quality Index
and Montreal Cognitive Assessment Test.
Scoring of PSQI:PSQI had 19 items, was used
to measure several different aspects of sleep,
seven component scores and one composite
score were calculated. The component scoring
considered subjective sleep quality, sleep
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latency, sleep duration, habitual sleep efficiency,
sleep disturbances using sleeping pills and
daytime dysfunction. Scoring for each component
was done from 0–3. Seven component scores
were added to obtain a global PSQI score,
ranging from 0 to 21, where lower scores denote
a healthier sleep quality.
Scoring of Montreal cognitive assessment test-30point test done in approximately 10 minutes. The
short-term memory recall task (5 points) involves
two learning trials of five nouns and delayed
recall after approximately three minutes.
Visuospatial abilities, multiple aspects of
executive functions, attention, concentration, and
working memory, language, fluency, orientation
to time and place were evaluated. A score of ≥ 26
was considered normal.
Statistical analysis: Statistical analysis involved
quantitative variables summarized through mean
and standard methods of deviation (Mean ± SD).
‘p value=0.005’ was considered statistically
significant.
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Graph-1:Pittsburgh Sleep Quality Index (PSQI)

Table-1: Pittsburgh Sleep Quality Index
Shift
Day time
P
PSQI
workers
Controls
value
Mean Score
6.68±3.65 5.56±4.25 0.004
± SD

Montreal Cognitive Assessment test: To
detect the presence of any cognitive
impairment.
Graph-2: Montreal Cognitive Assessment

Results
Socio-demographic information: 30 nursing staff
doing night shift a KLE Hospital and 30 age and
gender-matched daytime working controls were
selected for the above study and demographic
data was plotted.
Demographic Information
Age

19-23yrs

Gender

Females

Qualifications

Nursing staff doing night shift at
KLEH and daytime working
controls.

Hours of
actual sleep

Average 4-5 hours of daytime
sleep in shift workers (nurses) as
compared to 6-8 hours of night
time sleep in the controls working
in day hours.

Substance
abuse like
smoking,
alcohol, etc.

Neither population

History of
endocrine
disorders.

Nil

Table-2: Montreal Cognitive Assessment test
Day time
Shift
p
MOCA
Controls
workers
value
Mean
27.76 ±
23.64 ±
0.001*
Score ± SD
3.11
2.45
Graph-3: Short term memory recall:

Pittsburgh Sleep Quality Index to assess sleep
quality over the past 1 month.
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Table-3: Short term memory recall
Short term
Day time
Shift
p
memory recall
Controls
workers
value
Mean score ±
3.64 ±
3.12 ±
0.003
SD
1.76
1.54
Graph-4: Attention, Concentration and Working
memory
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Table-5: Executive functions
Executive
Day time
Shift
functions
controls
workers
Mean
4.00±2.32
3.4±1.94
score± SD

p
value
0.005

Orientation to time and place: Mean score
obtained by shift workers is 6.00±3.74 and
5.92±4.41 by controls. p value = 0.95 is
considered to be insignificant.
Discussion

Table-4: Attention, Concentration and Working
memory
Attention,
concentration
Day time
Shift
p
working
Controls
workers value
memory
5.64 ±
3.92 ±
Mean score ± SD
0.005
3.17
2.65

Visuo-Spatial Abilities: Mean score of shift
workers is 2.92 ± 1.89 and 3.56 ± 1.17 by
controls. p value is 0.46 considered nonsignificant.
Language- Confrontation, Repetition, and
Fluency: Mean score obtained by shift workers is
4.76 ± 2.67 and by controls was found to be 6.00
± 3.97. p value of 0.35 is considered to be nonsignificant.
Graph-5: Executive functions

The present study was conducted on Shift
Workers (Nursing Staff Working at KLE
Hospital) to assess the effects of altered
circadian rhythm on sleep quality and
cognition among them compared with age and
gender matched day time working controls.
Results obtained showed GLOBAL PSQI
score to be on a higher side for shift workers
(nurses) as compared to the control
population, showing poor sleep quality among
shift workers over the past 1 month. Also,
sleep duration was reduced among shift
workers. Some previous studies done on shift
emergency physicians have shown a
significant percentage of the participants
suffering from poor sleep quality [11].
The mean score of Montreal cognitive
assessment test was lower among shift
workers, below the normal score of 26 or
over. While the control population fits into the
normal category, showing that shift workers
have cognitive impairments due to their
altered circadian rhythm (disturbed sleepwake cycle). In short term memory recall
mean score for nurses was comparatively
lower than day time controls. Second
component assessed was visuospatial abilities;
mean score for nurses was lower than
controls.
Executive functions assessment was done in
which nurses obtained a mean score
significantly lower than controls getting a
perfect score. The mean score obtained by
nurses in attention, concentration and working
memory was much lower to a score obtained
by controls. Language component of
cognition assessed showed nurses to have a
mean score comparatively lower than controls
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receiving a perfect score. The last component
assessed was orientation to time and place in
which both groups obtained a nearly perfect
score, showing no association with the altered
circadian rhythm. Hence, most components of
cognition assessed were found to be significantly
impaired.
Studies have shown that Shift workers have an
altered circadian rhythm and dyshomeostasis
[12], make workers more prone to workplace
accidents, with studies showing a boosted rate of
accidents linked to the use of sharp instruments
and items by medical personnel, as well as
medication and diagnostic errors and increased
patient death [13]. Several studies have
mentioned fatigue to be the main disadvantage of
shifts impairing cognitive performance, decrease
in alertness [14]. The reason may be the relation
observed between cognitive performance and
frontal lobe that is vulnerable to sleep
deprivation, generally night sleep. Studies have
also linked sleepiness and fatigue to decreases in
vigilance, reaction time, memory, information
processing, and decision making, all of which are
needed to safely and effectively perform a variety
of work tasks [15].
Decrease in sleep time creates some involuntary
episodes called Micro Sleep lasting for around
10-15 seconds, during which there is impairment
in memory and alertness, resulting in errors while
working [16]. Studies have also shown that sleep
deprivation due to shift work can hasten
neuroinflammation by selected markers and can
subsequently lead to neuro-degeneration, as it is
believed that there is alteration in neuroprotective markers and dominance of neuroinflammatory processes [17]. In addition, sleep
deprivation can be responsible for loss of
communication skills. Some also say that sleep
deprivation reduces the ability to make sound
decisions [18].
In the current study also, I found that shift
workers have disturbed circadian rhythm, poor
sleep quality and majority of cognitive functions
were impaired. However; contrary to most
studies, some studies did not find any association
between shift work and cognition in humans [19],
hence studies at a larger scale are required to be
conducted to establish relation between shift
work and cognition.
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Conclusion
The current study pointed out that in shift
workers (the resultant fatigue), there was a
significant reduction in cognitive functions,
poor short-term memory recall, less
visuospatial abilities, poor execution, lowered
concentration as compared to day time
working controls. These findings are related to
the irregularities in the circadian rhythm and
the natural cycle of sleep and waking, which
in turn lead to reduced work performance and
deteriorate cognitive abilities like, attention,
executive
functions,
planning
and
concentration.
Also; critical thinking, analytical reasoning
and making quick decisions for patients'
management like handling instruments, giving
medication to patients, following orders etc.
which are of utmost importance becomes
questionable. Moreover, the sleep quality
among nurses was poor, which was dependent
on long working time and short resting time.
However, there was no change observed in
orientation to time and place. The work
assigned to the studied sample of nurses
requires them to possess qualities like
adequate
alertness
and
consistent
performance. If the workers will not possess
these qualities, the safety of work would be at
risk.
Implications
Nursing skills are required for proper care and
handling of the patients. There is need to set
limits for working hours, preventive measures
like improving lighting in the working
environment, and letting staff members take a
nap during the shift) should be taken based on
scientific evidence to improve both patient’s
safety and optimize nursing staff learning. So,
there should be a proper protocol for work
duties that should include an adequate rest
period provided to them after a certain
assigned period of work hours.
Similarly, it also applies to senior and junior
residents, attendants and other night- shift
workers involved in critical care of the
patients to provide proper care without
significantly affecting themselves.
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Limitations of research: The responses of all the
participants may not be free from biases.
Reducing working hours can impose loss to the
organization and, therefore, may not be easily
accepted in practice.
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Abstract

Harpreet Kour, V. A. Kothiwale1, Shivaprasad S. Goudar

Background: Diabetes mellitus is the most common endocrine disorder associated
with cognitive dysfunction. Battery of papers has revealed that diabetes causes
detrimental effects on range of cognitive functions. Therefore, the present study
has been undertaken to assess, in a randomized manner, the impact of structured
exercise therapy on various domains of cognition in young adults newly
diagnosed with type 2 diabetes mellitus (T2DM) in the age group of 20–45 years.
Materials and Methods: This randomized controlled trial was conducted in the
Research Laboratory, Department of Physiology, JN Medical College attached
to Dr. Prabhakar Kore Hospital and MRC, Belagavi. As per eligibility criteria,
a total of 148 newly diagnosed T2DM patients in the age group of 20–45 years
were enrolled from the outpatient department, department of medicine, after
obtaining institutional ethical clearance and informed consent from the patients.
The patients were then divided randomly into diabetic controls and interventional
group. The interventional group was asked to perform structured exercise therapy.
Sociodemographic and cognitive functions (by PGI Battery of Brain Dysfunction)
and glycated hemoglobin were evaluated at baseline and the end of 6 months for
the study groups. Socio-demographic and cognitive functions (by PGI Battery
of Brain Dysfunction) and glycated hemoglobin were evaluated at baseline and
the end of 6 months for both of the study groups. Whereas, additionally in the
interventional group, various parameters were studied for the four times i.e at the
baseline, end of the 2nd, 4th, and 6th months. IBM SPSS Statistics for Windows,
version 20.0 (Armonk, NY, IBM Corp., USA) was used for appropriate statistical
analysis. Results: A significant improvement was observed in cognitive functions
in the interventional group at the end of 6 months with structured exercise therapy.
P < 0.05 was considered statistically significant. Conclusions: Exercise therapy
along with dietary control and antidiabetic medications has a positive influence on
cognitive functions.
Keywords: Cognitive functions, PGI Battery of Brain Dysfunction, PGIMS,
structured exercise therapy, type 2 diabetes mellitus

Introduction

O

ver the past three decades, there is a change in
the status of diabetes, from being considered
as a mild disease of the aged individuals to one of
the main causes of morbidity and mortality which is
affecting the young population.[1] Diabetes mellitus
is a multifaceted, slowly progressive, and complex
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metabolic disorder and can have catastrophic effects
on all the systems of the body leading to end‑organ
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damage in the brain. It is also associated with a plethora
of microvascular and macrovascular complications.[2,3]
Impairment in cognitive functions is less known, not
addressed extensively, and even not well‑recognized
complication of diabetes mellitus. Research shows that
diabetics are found to have cognitive deficits which
are attributing to their disease.[4] Impaired memory,
executive functions, processing speed, intelligence,
attention, and concentration are known to be associated
with diabetes mellitus. There is no clear evidence
available explaining that how and when, over time
cognitive impairment develops in diabetics. The
majority of studies have focused on known diabetic
patients with long‑standing diabetes mellitus. However,
type 2 diabetes develops very slowly, and most of the
time remains to be undiagnosed in its early stages.
Therefore, impairment in cognitive functions may start
developing before the definite diagnosis, even in the
prediabetic stage. Before the patients are diagnosed
as diabetic, they undergo prediabetic state in which
there is evidence of glucose intolerance with bouts of
hyper‑ and hypoglycemia which can cause cognitive
dysfunctions.[5‑7] Both hypoglycemia and hyperglycemia
are suggested as causes of cognitive dysfunction in
diabetes mellitus. Mildtomoderate impairments of
cognitive functioning have been reported in patients
with type 1 diabetes mellitus and type 2 diabetes
mellitus (T2DM).[8] The frontal lobe mediates the
decrements of cognitive function which includes a
large number of multifarious behaviors in diabetics,
for example, problem‑solving, planning, organization,
insight, reasoning, and attention.[9] The primary
substrate for brain energy metabolism is only glucose
as neurons can neither store nor synthesize glucose.
Therefore, through systemic circulation, glucose is
obtained and consequently transported across the
blood–brain barrier. In diabetes mellitus, the insulin
signals are not taken up by the cells, and thus, the brain
may not get a sufficient amount of glucose energy as
required, especially for memory. Hence, loss of brain
cells and impaired memory function result especially
in the hippocampal region. Hippocampus is the region
of the brain which is involved in learning and memory.
The transportation of insulin across the blood–brain
barrier occurs by its specific receptors. The improper
function of insulin may inhibit synaptic activities in the
brain. Insulin also reduces the cholinergic activity of
striatal neurons and increases monoamines in the brain.
Even though much research has been done in this field,
still the pathophysiology of cognitive dysfunction is
not clear, and suitable methods to diagnose, treat, and
prevent cognitive dysfunction in diabetes mellitus are
not defined so far.[10‑14]
342

The large proportion of India’s population belongs to the
younger age group. Before being diagnosed as diabetic,
the person goes through prediabetic period or impaired
glucose tolerance phase which includes acute episodes
of hyperglycemia and hypoglycemia. These acute
episodes may lead to microvascular diseases and result
in cognitive deficits.
Therefore, the present study has assessed, in a randomized
manner, the effects of 6‑month structured exercise therapy
on various cognitive functions in young adults with newly
diagnosed T2DM on dietary control and antidiabetic drug
in the age group of 20–45 years. Cognitive functions
evaluated included remote memory, recent memory,
mental balance, attention and concentration, delayed
recall, immediate recall, verbal retention for similar pairs,
verbal retention for dissimilar pairs, visual retention and
recognition by PGI Memory Analysis Scale (PGIMS),
intelligence by Bhatia’s Battery of Performance Test of
Intelligence (BBI) and Verbal Adult Intelligence Scale
(VAIS), organic brain pathology by Nahor–Benson test
(NBT) and visual acuity and motor functioning by Bender
VisualMotor Gestalt Test (BGT). These tests are part of PGI
Battery of Brain Dysfunction (PGIBBD).[15,16] Exercise has
been considered as one among the cornerstone of diabetes
management and the other two being diet and medication.
The advantages of exercising regularly to prevent and
treat diabetes are now extensively recognized. Exercise
helps to improve glycemic control, body composition,
cardiorespiratory endurance, insulin resistance, physical
functioning, and well‑being of diabetics,[14] but its effect on
neurocognitive behavior is still not clear.
Objective of the study

To study the effects of six months structured exercise
therapy on various cognitive functions and Glycated
Hemoglobin in young adults with newly diagnosed
T2DM on dietary control and anti-diabetic drug of age
group 20-45 years.

Materials and Methods
The present randomized controlled study was conducted
in the Research Laboratory, Department of Physiology,
Jawaharlal Nehru Medical College attached to KLES
Dr. Prabhakar Kore Hospital and MRC, Belgaum. All
patients diagnosed newly with T2DM from April 2017
to October 2018, from Medicine Outpatient Department
of Dr. Prabhakar Kore Hospital and Research Centre
form the study material after obtaining written informed
consent from the patients. Ethical approval was obtained
from the Institutional Ethics Committee through
reference number KLEU/Ethic2012‑13/D‑4570. The
study is registered with the Clinical Trial Registry of
India through reference number CTRI/2018/07/014705

Medical Journal of Dr. D.Y. Patil Vidyapeeth ¦ Volume 13 ¦ Issue 4 ¦ July-August 2020

Kour, et al.: Effect of exercise on impaired cognitive functions

Inclusion criteria

All the patients diagnosed newly with T2DM (April
2017–October 2018) in the age group of 20–45 years
were enrolled. The patients were treated with only diet
and oral antidiabetics.
Exclusion criteria

Patients with a history of diabetes more than a year or
with known vascular complication of diabetes, patients
with any chronic diseases restricting physical activity,
patients with prior regimen of physical exercise, and
also patients who were on any other medication (e.g.,
antihypertensives, sedatives, antipsychotics, and systemic
steroid medication) that are known to affect memory and
cognitive functions were excluded from the study.
Sample size was calculated as per the below‑mentioned
formula:
(Z1‑β + Z1‑α ) 2 (SD12 +SD 2 2 )
(X1 ‑X 2 )
where Z = standard for test = X͞ −X͞ /standard
deviation (SD), Z1−α = at 95%, confidence interval = 1.96,
Z1 − β = at 80%, power of the test = 1.64, mean and
SD are taken from by review of literature for study,
and control was taken as 29.3 + 0.84 and 28.7 + 1.69.
X1 − X2 = expected impact size. Calculations:
n = (1.64 + 1.96) 2 (0.8426152 + 1.6970562)/
(29.3 + 28.7)2 = 130. Accounting dropout cases
as 10%, then, the calculated sample size was
132/0.9 = 144.4 – rounded to 146.
After enrollment as per eligibility criteria, a total of
148 patients were enrolled and then were randomly
divided into diabetic group and interventional group by
computer‑generated, randomized sequence numbers. This
randomization allocation was placed in opaque sealed
envelopes. Diabetic controls (n = 74) included patients
who were on dietary control and antidiabetic drugs,
whereas the interventional group (n = 74) included
patients who were on dietary control, antidiabetic drug,
and structured exercise therapy. A total of 74 sex, age,
and mean education‑level matched healthy individuals
were enrolled in the study as normal controls to obtain
the baseline data. At the beginning, the normal controls
were compared with 148 enrolled diabetic patients for
baseline data. Then, the randomization was done for
diabetic population. Both the diabetic and interventional
groups were evaluated at the end of 6 months. The
interventional group was also evaluated at the end of the
2nd and 4th months to see the timeline changes in study
variables [Figure 1].

Structured exercise therapy

The interventional therapy consists of 6 months of the
regular exercise program including the combination of
aerobic and resistance exercises. The aerobic exercise
includes about 30 min of walking at least 5 days/week
with an intensity of 70%–80% of their individualized
maximum heart rate. Resistance exercise was asked
to perform three times a week with three sets of 8–10
repetitions. It included the exercises for all major groups
of muscles, namely dumbbell flyes, seated single‑leg
extension, dumbbell shoulder press, dumbbell bent‑over
row, standing leg curls, dumbbell bicep curls, dumbbell
upright row, dumbbell tricep kickbacks, and abdominal
curls. All the patients were provided with detailed
instruction booklets describing each resistance training
exercise and appropriate equipment (dumbbells) to
perform resistance training.[17,18]
Study parameters

1. Demographic profile includes age in years and sex
was noted [Table 1]
2. Cognitive parameters were measured by PGI‑BBD.
It requires nearly 90–120 min for its complete
administration. The battery is having overall
dysfunction rating and includes five main tests
including:
a. PGI memory analysis scale (PGIMS) which has
ten subtests was standardized on adult patients
in the age range of 20–45 years including
recent memory, remote memory, mental balance,
attention and concentration, delayed recall,
immediate recall, verbal pretension for similar
pairs, verbal pretension for dissimilar pairs, visual
retention, and recognition
b. Revised Bhatia’s Battery of Performance
Test of Intelligence (BBI) for adults consists
of two subtests: Kohs Block Design Test
and Pass‑A‑Long Test. This short scale was
standardized on adult patients in the age range of
20–59 years. Norms are developed for four age
groups and three educational levels separately for
males and females to increase the sensitivity of
scores
c. Verbal Adult Intelligence Scale (VAIS) is
characterized by social interaction, experiences,
and schooling, and hence, it continues to
develop beyond the age of physiological
maturity. It consists of four subtests, namely
information, digit span test, arithmetic test, and
comprehension test. This test administration takes
about 20–30 min
d. NBT consists of eight cards. Out of these, five
cards contain a design and three cards contain the
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instructions to be followed. This is a quick and
simple screening test for organic brain pathology
e. BGT: It involves perceptuo‑motor organization
consisting of nine figures and tests perceptual and
visual‑motor functioning.
Interpretation of PGI‑BBD Battery: Total dysfunction
rating score (TDRS) ranges from 0 to 57. The
dysfunction rating score is above cutoff point 20 or
more, suggesting that there is a significant cognitive
dysfunction.
3. Biochemical parameters: Hemoglobin A1c (HbA1c) was
estimated by kit method (Ion‑Exchange Resin Method).
Statistical analysis

Mean ± SD of normally distributed quantitative variables
was compared using independent‑samples t‑test, and median
and interquartile range (IQR) of nonnormally distributed
quantitative variables were compared using Mann–
Whitney U‑test. Categorical variables were compared using
Table 1: Sociodemographic parameters of study
participants

Parameter
NC (n=74) Diabetic population (n=148) P*
Age, mean±SD 37.55±4.29
37.2±4.09
0.554
Gender, n (%)
Male
47 (63.51)
82 (55.40)
0.248
Female
27 (36.48)
66 (44.59)
NC: Normal control, SD: Standard deviation, P < 0.05 is considered
as significant, The subtests which were comparable among normal
controls and diabetics will not be considered for further analysis

Chi‑square test. One‑way repeated‑measures analysis of
variance was used to compute the statistical significance of
differences in normally distributed quantitative variables at
different follow‑up periods.

Results
Out of the subcomponents of memory, remote memory,
recent memory, mental balance, verbal retention for
similar pairs, and recognition components, the raw
scores were comparable between healthy controls and
diabetes patients (P > 0.05). A statistically significant
difference was observed in raw scores obtained in tests
included attention and concentration, delayed recall,
immediate recall, verbal retention for dissimilar pairs,
and visual retention (P < 0.001) [Table 1].
Performance quotient score of Bhatia battery of
intelligence and test quotient score of the Verbal
Adult Intelligence Scale were found significantly
lesser in diabetic population as compared to normal
controls (P < 0.005). Scores of NBT and BGT were
comparable between diabetic population and controls.
The cutoff point for total dysfunction score is 20. A score
above 20 suggests cognitive dysfunction. The diabetics
have a statistically significant high score as compared to
normal controls (P < 0.001). The values of HbA1c are
significantly higher in diabetics (P < 0.001) [Table 2].
The statistically significant improvement was observed
in the raw scores obtained in attention and concentration,

Table 2: Comparison of cognitive functions and hemoglobin A1C between normal controls and diabetics

Serial number
1

Parameters

NC (n=74)
PGI Battery of Brain Dysfunction

Diabetic population (n=148)

P

PGI Memory Analysis Scale
Remote memory*
6 (6, 6)
6 (6, 6)
ND
Recent memory*
5 (5, 5)
5 (5, 5)
ND
Mental balance*
8 (8, 9)
8 (8, 9)
0.922
Attention and concentration
13.5 (12, 15)
8 (7, 10)
<0.001
Delayed recall
10 (9, 10)
8 (7, 9)
<0.001
Immediate recall
11 (10.75, 12)
9 (9, 10)
<0.001
Verbal retention for similar pairs*
5 (5, 5)
5 (5, 5)
1.000
Verbal retention for dissimilar pairs
14 (13, 15)
10 (9, 11)
<0.001
Visual retention
12 (12, 13)
10 (9, 10)
<0.001
Recognition*
9 (7, 10)
9 (8, 10)
0.424
2
Performance quotient -BBI
232.5 (221.5, 259)
171.5 (161.5, 179.25)
<0.001
3
Test quotient - VAIS
128 (116.1, 136.3)
102.4 (94.9, 113)
<0.001
4
Total score - NBT
0 (0, 0)
0 (0, 0)
ND
5
Total Score - BGT
0 (0, 0)
0 (0, 0)
ND
6
PGI‑BBD - Total dysfunction rating score
15 (14, 16)
22 (21, 23)
<0.001
Biochemical parameters
1
HbA1c
4.95±0.41
5.95±0.47
<0.001
*The subtests which were comparable among normal controls and diabetics will not be considered for further analysis. ND: P value could
not be calculated, as all participants had the same value. NC: Normal control, BBI: Battery of Performance Test of Intelligence, VAIS: Verbal
Adult Intelligence Scale, BGT: Bender Visual Motor Gestalt Test, HbA1c: Hemoglobin A1C, BBD: Battery of Brain Dysfunction, NBT:
Nahor–Benson Test, PGI: Postgraduate Institute
344
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delayed recall, immediate recall, verbal retention for
dissimilar pairs, and visual retention tests as compared to
diabetic controls. A significant improvement was observed
in total dysfunction score and HbA1c levels at the end
of 6 months of interventional therapy (P < 0.001). There
is a marginal difference between glycated hemoglobin in
both the groups showing good blood glucose control in
our population [Table 3].

Discussion

of the PGI Memory Analysis Scale, including median
attention, delayed recall, immediate recall, verbal
retention for dissimilar pairs, and visual retention were
adversely affected among diabetic population. Overall
performance quotient scores were also significantly
lesser among the diabetic population, indicting poor
overall memory. Among normal controls, the median
test quotient on Verbal Adult Intelligence Scale (VAIS)
was 128 (IQR: 116.175, 136.3), and it was 102.4 (IQR:
94.9, 113) among the diabetic group (P < 0.001). Among
normal controls, the median TDRS was 15 (IQR: 14,
16), and it was 22 (IQR: 21, 22) among the diabetic
population (P < 0.001). Scores in various domains of
cognitive functions showed a significant improvement
with structured exercise therapy.

The study population consisted of adult patients
aged 20–45 years newly diagnosed with T2DM. In
the current study, when compared to normal healthy
controls, people with diabetes mellitus had shown poor
memory and neurocognitive function. The components

A recent meta‑analysis by Sadanand et al. has reviewed
the published evidence to compare the memory and
executive functions between type 2 diabetic population
and controls. As compared to controls, persons with
T2DM showed decrements in episodic memory,

A statistically significant improvement was observed
in the above‑mentioned cognitive domains and HbA1c
levels at the end of the 2nd, 4th, and 6th months of
structured exercise program in the interventional
group (P < 0.001) [Table 4].

Serial number

Table 3: Scores of cognitive domains and hemoglobin A1C level at the end of 6th month
Parameters

Diabetic controls (n=70)
IG (n=66)
P
PGI Battery of Brain Dysfunction
1
PGI Memory Analysis Scale scores
Attention and amp; concentration
8 (7.75, 10)
11 (10, 12)
<0.001
Delayed recall
8 (7, 9)
9 (8, 9)
<0.001
Immediate recall
9 (9, 10)
11 (10, 12)
<0.001
Verbal retention for dissimilar pairs
10 (9.75, 11)
11 (11, 12)
<0.001
Visual retention
10 (9, 11)
11 (11, 12)
<0.001
2
Performance quotient - BBI
169.5 (155.25, 184.375)
156 (148.375, 170)
<0.001
3
Test quotient - VAIS
114.3 (106.75, 122)
120 (110.2, 127.25)
0.019
4
Total dysfunction rating score of PGI‑BBD
22 (21, 22)
21 (20, 22)
<0.001
Biochemical parameters
1
HbA1c (mg/dl)
5.86±0.37
5.14±0.36
<0.001
IG: Intervention group, BBI: Battery of Performance Test of Intelligence, VAIS: Verbal Adult Intelligence Scale, HbA1c: Hemoglobin A1C,
BBD: Battery of Brain Dysfunction, PGI: Postgraduate Institute

Table 4: Comparison of trend of various outcome parameters in the intervention group from baseline to
postintervention

Parameter

IG
Baseline
At the end of 2 months At the end of 4 months At the end of 6 months
8.53±1.24
10.61±1.29
10.81±1.26
10.81±1.27
8.08±1.08
9±0.74
8.84±0.7
8.86±0.69
9.45±0.94
10.77±0.8
11.04±0.85
10.91±0.85
9.82±1.1
10.92±1.13
11.11±0.93
11.08±1.55
9.43±0.98
10.39±1.81
10.97±0.79
10.81±1.83
169.23±11.44
164.77±12.53
159.07±11.88
158.36±11.73
103.46±13.21
118.03±13.36
120.36±13.38
120.65±13.2

P*
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Attention and amp; concentration
<0.001
Delayed recall
<0.001
Immediate recall
<0.001
Verbal retention for dissimilar pairs
<0.001
Visual retention
<0.001
Performance quotient - BBI
<0.001
Test quotient on Verbal Adult
<0.001
Intelligence Scale - VAIS
Dysfunction rating score
21.84±1.27
21.04±0.99
20.89±0.94
20.89±0.94
<0.001
HbA1c
5.93±0.46
5.15±0.38
5.16±0.37
5.14±0.36
<0.001
P<0.05 is considered as significant. IG: Intervention group, BBI: Battery of Performance Test of Intelligence, VAIS: Verbal Adult Intelligence
Scale, HbA1c: Hemoglobin A1C
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Figure 1: Consent flow diagram

logical memory, and other subdomains of executive
functions (including phonemic fluency, cognitive
flexibility, and speed of processing). Verbal short‑term
memory and working memory were found to be
comparable with controls.[19]
Another meta‑analysis demonstrated that T2DM was
associated with poorer performance in six cognitive
domains, with the largest effects on measures of speed
of information processing and psychomotor efficiency,
executive functions, and verbal learning. As per this
meta‑analysis, there was a variation across the studies
on negative impact of diabetes on verbal memory,
attributed to heterogeneity in tools used across the
studies. Compared to individuals without diabetes,
individuals with diabetes had worse overall performance
on tests of the visual memory domain. Compared to
individuals without diabetes, individuals with diabetes
showed worse overall performance on tests of attention/
concentration. The most frequently used tests were the
Wechsler Adult Intelligence Scale‑Digit Span Forward
and Backward, Stroop Part I, Stroop Part II, and Wechsler
Memory Scale (WMS)‑Digit Span Backward. Executive
function, as assessed by Trail Making Test (TMT)
Part B, Stroop Part III Interference, and Wisconsin Card
Sorting Test‑Categories were also poorer among diabetic
population, compared to healthy controls.[20] As per study
by Avadhani et al., after adjusting for age, education,
and cardiovascular covariates, HbA1c remained
associated with cognitive function tests of Rey Auditory
Verbal Learning Test (R[2] = 0.27, P < 0.0001),
346

TMT (R[2] = 0.18, P < 0.0001), and categorical verbal
fluency (R[2] = 0.20, P < 0.0001). This study had
concluded that higher HbA1c is associated with lower
cognitive function performance scores across multiple
domain tests in men with metabolic syndrome and
coronary artery disease.[21] A study by García‑Casares
et al. has assessed the neuropsychological performance
of a group of middle‑aged patients with well‑controlled
T2DM. As per this study, people with type 2 diabetes
had significantly lower scores than healthy controls
in the TMT B (P < 0.004), Color‑Word Stroop
Test (P < 0.005), semantic fluency (P < 0.006),
Digit-Symbol Modalities Test (P < 0.02), Text
Recall from the WMS (P < 0.0001), Rey–Osterrieth
Complex Figure – copy (P < 0.004), and delayed
reproduction (P < 0.03). Worse executive functions and
memory functioning correlated predominantly with less
gray matter density and reduced glucose metabolism in
the orbital and prefrontal cortex and temporal (middle
gyrus, parahippocampus, and uncus) and cerebellum
regions (P < 0.001).[22] Takeuchi et al. in their study have
assessed the neuropsychological profile of inpatients with
poorly controlled type 2 diabetes and assessed the effects
of clinical factors on neuropsychological functions. As
per these study findings, diabetic patients demonstrated
mild cognitive deterioration in attention and working
memory, processing speed, verbal memory, and
executive function. In particular, the neuropsychological
decline became prominent when tasks related to speed
and verbal stimuli became unstructured and complex.[23]
Roberts et al. in their case–control study of people aged
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between 70 and 89 years have explored the association
between mild cognitive impairment and diabetes mellitus.
As per these study findings, after adjusting for the
effect of potential confounders, onset of diabetes before
65 years, duration of diabetes >10 years, and presence
of diabetic complications were independent predictors of
dementia.[24] Since then, numerous researchers across the
globe have explored the ill effects of diabetes on the brain
and resulting negative impact on memory, cognition, and
other neurophysiological functions. It also highlights
the mechanisms of diabetes‑induced brain injury. It
seems that the pathogenesis of hyperglycemia‑induced
brain injury is complex and includes combination of
vascular disease, oxidative stress, neuroinflammation,
mitochondrial dysfunction, apoptosis, reduction of
neurotrophic factors, acetylcholinesterase activation,
neurotransmitters’ changes, impairment of brain repair
processes, impairment of brain lymphatic system,
accumulation of amyloid‑beta, and tau phosphorylation
and neurodegeneration.[25] Poor cognition was, in turn,
reported result in many untoward consequences among
diabetic patients. Action to Control Cardiovascular Risk
in Diabetes (ACCORD) trial which was a prospective
cohort analysis of data of 2956 adults aged ≥55 years
with type 2 diabetes had documented some interesting
associations between poor cognitive function and risk of
severe hypoglycemic episodes. This has concluded that
poor baseline cognitive function at baseline is predictive
of severe hypoglycemic episodes. The cognitive decline
over 20 months further increased the risk of subsequent
hypoglycemia among the people with poor cognitive
function.[26]
In spite of the strong association and clinical implications
of cognitive dysfunction, it is one of the least focused,
underdiagnosed, and ignored aspects of diabetes care
in developing nations such as India. Lack of adequate
amount of literature documenting the extent of the
problem and offering effective preventive and treatment
options can be considered as the major reason for this
phenomenon.
Exercise has been proven to have a positive impact
on memory, cognition, and other neurophysiological
functions, among the healthy population and people
affected by a wide range of medical conditions. Wilckens
et al. conducted that a study on community‑dwelling
young (21–30) and old (55–80 years) healthy people had
explored the role of exercise on cognitive function. This
study concluded that exercise leads to improvement in the
cognitive function, probably mediated through increasing
sleep efficiency. This phenomenon was observed in both
young and old people. Hence, exercise was reported to
have age‑independent beneficial effect on cognition.[27] A

randomized controlled trial (RCT) by Rogge et al. on
healthy participants aged 19–65 years had compared the
efficacy of either balance‑based training or relaxation
training for 12 weeks on cardiorespiratory fitness,
memory, spatial cognition, and executive functions.
Cardiorespiratory fitness remained unchanged in both
the groups. Memory and spatial cognition had shown
a significant improvement in balance‑training group.[28]
Another RCT by Heisz et al. has compared the effect
of 6 weeks of exercise training, combined exercise and
cognitive training, or no training (control) on cognitive
function. Both the exercise and combined training
groups improved performance on a high‑interference
memory task, whereas the control group did not. In
contrast, neither training group improved on general
recognition performance, suggesting that exercise
training selectively increases high‑interference memory
that may be linked to hippocampal function. Individuals
who experienced greater fitness improvements from the
exercise training (i. e., high responders to exercise) also
had greater increases in the serum neurotrophic factors
such as brain‑derived neurotrophic factor and insulin‑like
growth factor‑1. These high responders to exercise also
had better high‑interference memory performance as a
result of the combined exercise and cognitive training
compared with exercise alone, suggesting that potential
synergistic effects might depend on the availability
of neurotrophic factors. These findings are especially
important, as memory benefits accrued from a relatively
short‑duration intervention in high‑functioning young
adults.[29] Espeland et al. in their study have reported
that physical activity‑based interventions had a positive
impact on global cognitive function and delayed
memory as compared with no exercise group. However,
this beneficial effect was observed only among diabetic
patients, not among the nondiabetic population. Based
on the findings, they have proposed that probably
different mechanisms are responsible for interaction
of physical activity and cognitive function among the
diabetic and nondiabetic population.[30] Zhao et al. have
conducted as a systematic review to assess the impact
of physical activity or exercise on cognitive function
among adults with T2DM. As for the review, only three
RCTs were available with variable quality, with the rest
of the evidence coming from poor quality observational
studies. As per the review, four studies which have
tested impact of the addition of aerobic exercise to diet
had reported significant effects on delayed memory, with
no significant impact on overall memory. Low‑intensity
exercise and moderate‑intensity treadmill exercise had
no significant impact on memory. The same review has
reported no significant impact of exercise on information
processing speed, based on very limited data available,
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as only two trials have reported this outcome. As per this
review, studies have reported contradictory findings on
the impact of aerobic exercise or high physical activity
on global cognitive function. Four studies have reported
significantly better global cognition in people engaged
in higher physical activity, but they are of variable
methodological quality.[31]
In summary, we found impaired cognitive functions in
newly diagnosed patients with T2DM. A significant
improvement was observed with structured exercise
therapy consisting of aerobic and resistance exercises
when compared to diabetic controls. However, our
findings require validation with molecular studies to
establish underlying mechanisms.

Conclusions
The results of this trial have provided evidence to indicate
that exercise improves cognition in a vulnerable group
of young adults. The low‑cost, nonpharmacological
nature of exercise enhances its therapeutic appeal. This
may have an immense beneficial effect on health‑care
systems, especially of high‑volume, resource‑poor
settings such as India. This also has set the stage for
larger trials to further examine the potential protective
and disease‑modifying effects of exercise therapy.
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ABSTRACT
Background: Iodine is a nutritionally important trace element and its deficiency is a common
health problem affecting a huge population, particularly pregnant women and children. The
physiological role of iodine in the human body is synthesis of thyroid hormones. Thyroxine is
approximately 60% iodine by weight. If iodine intake falls below approximately 100µg/day,
Thyroid Stimulating Hormone (TSH) secretion is augmented, which increases plasma
inorganic iodide clearance. Aims and Objective: To correlate urinary iodine with serum
TSH in the second trimester of pregnant women. Materials and Methods: One hundred five
subjects were included in the study from tertiary care hospital. A random urine sample was
collected. Iodine was estimated by ammonium persulfate method and TSH values were
collected from the OBG department of the subjects enrolled. Statistics: Pearson correlation
coefficient was done. Results: Median UI 138.50 (29.80-350.51) µg/L, median TSH
1.90(0.17-7.46) mIU/L. There was no significant correlation between UI and serum TSH
with r = (0.0873, (p = 0.3756). Conclusion: Urinary iodine is a marker for population iodine
status. A preferable biomarker is necessary to know the iodine status of individual which
include not only nutritional biomarker and also required to organise reference range for TSH.
Key words: Urinary Iodine; Pregnancy; ammonium persulfate; TSH

INTRODUCTION
Iodine is a nutritionally important trace element and
its deficiency is a common health problem affecting
a huge population, particularly pregnant women and
children.1,2 The synthesis of thyroid hormones is the
physiological role of iodine in the human body. Thyroxine
is approximately 60% iodine by weight.3 If iodine intake
falls below approximately 100µg/day, TSH secretion
is augmented, which leads to increase in clearance of
inorganic iodide. TSH also stimulates the breakdown
of Thyroglobulin (Tg) for synthesis and release of T3
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into the blood.4 There are variations noted in iodine
content in drinking water and to some degree in milk in
different geographical areas.5 In mountainous areas soil
iodine content is less. Also regions in central part of Asia,
Africa and Eastern Europe are found to be insufficient
in iodine. People living on the coastal and the island may
have an iodine deficiency.4 As far as India is concerned
heavy rainfall/flooding results in mineral depletion and
makes the soil iodine deficient.6
Dietary iodine deficiency leads to altered synthesis of
thyroid hormone and/or thyroid enlargement (goiter).
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Iodine Deficiency Disorders (IDDs) includes endemic
goiter, hypothyroidism, cretinism, reduced fertility rate,
elevates infant mortality as well as mental retardation.7
Iodine deficiency is said to result in loss of 13.5 IQ points
at the population level.8 Lower serum T4 and higher TSH
concentration is associated with low urinary iodine at the
population level.9 To trap additional iodine from circulation
and thyroid hormone production, body responds in form
of increment in size of thyroid gland in persons who are
deficient in iodine.10

to general population.12 The present study was done to see
the association between UI with serum TSH in pregnant
women. Serum iodine level is not reliable marker to know
the iodine status on the other hand UI concentration
indicates current iodine level in the population.

The World Health Organization (WHO) and the
International Council for IDD Control recommended
markers of nutritional iodine status are urinary iodine
concentration (UIC), TSH, thyroglobulin and goiter.11
Median urinary iodine concentration (UIC) is a key
indicator of recent population intake of iodine as
recommended by the World Health Organization
(WHO). 12 The concentration of urine iodine (UIC)
remains the gold standard for monitoring population-level
iodine nutrition.13

A Cross sectional study conducted in J.N Medical College,
Belagavi, Karnataka, India, in 2019. One hundred five
second trimester pregnant women were enrolled for the
study. Those pregnant women attending in OPD of OBG
department in KLE Society’s Dr. Prabhakar Kore Charitable
Hospital and Medical Research Centre, Belagavi. All the
participants gave written informed consent for the study.

Iodine requirement increases during pregnancy.14 Pregnant
women are prone to iodine deficiency mostly in first
trimester.3 Production of maternal T4 with euthyroid levels
of 25 to 50% is provided by the increase consumption
of iodine. In pregnancy, there are 3 thyroid stimulators
namely, pituitary thyroid stimulating hormone (TSH), the
human chorionic gonadotropin (hCG) and the chorionic
TSH (hCT).15 IDDs are the major health problem affecting
1/3rd of the population.16 As per the statistics of 1990,
the proportion of population who were at risk of iodine
deficiency was 28.9%, goiter 12%, 11.2 million individuals
were diagnosed with cretinism and 43 million individual
had some degree of mental retardation.17Around 29.8%
of South Asian countries are estimated to have insufficient
iodine intakes.18 Around 71 million are affected due to
dietary iodine insufficiency in India.7 A notable iodine
insufficiency was disclosed in a review done in Indian studies
that advised timely examination of UIC during pregnancy
is an essential part of National IDD programme. It also
provided the spotlight of requirement of prototypical
surveys at national levels. Two cross-sectional studies
from Rajasthan, revealed median UIC was 127µg/L and
118µg/L in pregnant women of >28 weeks of gestation
which indicates deficiency.6 Another study conducted in
New Delhi19 and Haryana20 showed median urinary iodine
150µg/L indicating dietary sufficiency. The study in Dhaka21
showed that maternal urinary iodine is negatively correlated
with their serum TSH. Similarly other study in Thailand22
showed there was no co-relation between maternal urinary
iodine and TSH. It is found that the iodination of salt that
is undertaken by Indian Government is unable to meet
requirement in pregnant and lactating mothers as compared
94

The aim of this study is to correlate urinary iodine with
serum TSH in second trimester pregnant women.

MATERIALS AND METHODS

Ethical approval

The study was approved by the Institutional Ethics
Committee of Jawaharlal Nehru Medical College, KLE
Academy Higher Education and Research, Karnataka,
India. Second trimester pregnant women with both
primigravida and multigravida status were included.
Multiple pregnancies, clinical diagnosed hypothyroidism
and hyperthyroidism, thyrotoxicosis or previous history
of thyroid disease, acute or chronic infection, history of
ingestion of certain drugs (steroids, iodine containing
dyes) and renal disease were excluded. Random urine was
collected in a dry, clean and fresh glass container free from
any chemical contamination and stored at -20°C which
was proceed within 24hrs for estimation of urinary iodine.
Urinary iodine was estimated by ammonium persulfate
method23 and TSH values were obtained from OBG
department of the subjects.
Inclusion criteria

Second trimester pregnant women, Gravida status both
Primigravida and multigravida.
Exclusion criteria

Multiple pregnancies, clinical diagnosed hypothyroidism
and hyperthyroidism, thyrotoxicosis or previous history
of thyroid disease, acute or chronic infection, history of
ingestion of certain drugs (steroids, iodine containing dyes)
and renal disease.
The data obtained was analyzed statically by computing
median (Range). Linear regression analysis was used to
access the significance of correlation and calculate the
p-value. The results were considered statistical significant
p≤0.05. The obtained data in the study was tabulated
using Microsoft Excel. A statistical analysis was done
Asian Journal of Medical Sciences | Sep-Oct 2020 | Vol 11 | Issue 5
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using Statistical Package for Social Sciences, version 20.0
software (IBM-SPSS).

RESULTS
A cross sectional study was done to study the urinary iodine
level in pregnant women. Urinary iodine was estimated in 2nd
trimester pregnant women & correlated its value with serum
TSH. Correlation between urinary iodine and TSH scores
in the study by Karl Pearson’s correlation coefficient and
comparison of groups of urinary iodine (<150 and ≥150)
with TSH scores by independent t test by using the SPSS.
In Table 1, the subject were divided into age wise
distribution where 20-24yrs were highest (n=63) and least
in 30 or above (n=8) and age mean ± SD was 24.34±
3.51. The median UI was 138.50 with range (29.80-350.51)
µg/L and TSH was 1.90 with range (0.17-7.46) mIU/L.
60% subjects were <150 UI with mean TSH 2.04 and
40% had ≥150 µg/L UI with mean TSH 2.13. There
was no significant correlation between UI and serum
TSH(r=0.0873, p=0.3756).
In Table 2, There was no significant correlation between
urinary iodine and serum TSH value with (r-value= 0.0873),
(p-value=0.3756).
In Table 3, Out of 105, 63 were found to be <150 and ≥150
were 42 in which mean were 2.04 and 2.13 respectively
with P-value 0.6817

DISCUSSION
During pregnancy metabolic demands result in changes in
the biochemical parameters of thyroid function. There is an
increase demand of thyroid hormone. The main changes’
occurring is decrease in free hormone concentrations
and slight rise in basal thyroid stimulating hormone
(TSH). Iodine is required for thyroid hormone synthesis,
its deficiency affect thyroxine synthesis, which presents
with a spectrum of findings known as IDDs, which in
a pregnant women may present with endemic goiters,
abortion, stillbirth, cretinism, severe mental retardation,
growth retardation and prematurity.7

Table 1: Summary of urinary iodine and TSH
scores in the study
Summary

Urinary iodine (µg/L)

TSH (mIU/L)

Minimum

29.80

0.17

Maximum

350.51

7.46

Mean
Median
SD
SE

146.56
138.50
59.55
5.81

2.08
1.90
1.14
0.11

Table 2: Correlation between urinary iodine
and TSH scores in the study by Karl Pearson’s
correlation coefficient
Variables
TSH scores

Correlation between Urinary iodine with
r-value

t-value

p-value

0.0873

0.8899

0.3756

Table 3: Comparison of groups of urinary
iodine (<150 and ≥150) with TSH scores by
independent t test
Urinary iodine

N

Mean

SD

t-value

P-value

<150
≥150

63
42

2.04
2.13

1.21
1.03

-0.4113

0.6817

138.50 (29.80-350.51)µg/L, Median TSH 1.90mcIU/ml
(0.17-7.46). There was no correlation between Urinary
Iodine and serum TSH (r = 0.0873, p = 0.3756). Our study
is in accordance to study done by A Amouzegaretl al 24 which
showed no association between urinary iodine and serum
TSH level. Similarly, another study done by elsewhere9 and
Indranil Chakraborty et.al16 in pregnant women showed
there was no association between UI and TSH concentration
which supports accordance to our study.

The present study was done to see for association between
UI with serum TSH in pregnant women. Serum iodine level
is not reliable marker to know the iodine status on the other
hand Urinary Iodine (UI) concentration indicates current
iodine nutrition across the populations.

A study done by PR Saha et al.1 in healthy pregnant
found a significant negative correlation between UI and
serum TSH (p<0.01) and Caron P et al.25 had significant
negative correlation between UI and serum TSH in
pregnant women. Rostami et al. revealed that overall
median UIE in pregnant residents of Urmia, in I.R. Iran,
was 93.7 μg/l; that was 73.5 μg/l in first and 114μg/l.26
Fuse et al. who found no correlation between UIE
and thyroid function parameters in Japanese pregnant
women, in an iodine sufficient area. 27 According to
WHOI2 UI <150 µg/L in a random sample in pregnant
women in a population indicates iodine deficiency.The
NHANES survey showed 35.5% of pregnant women
suffer from mild iodine deficiency with urinary iodine
levels below 100 μg/l.28

105 pregnant women second trimester were included.
Urinary Iodine and serum TSH were assessed. Median UI

Utility of urinary iodine can be further improved, so that it
can be used for an individual, there are studies which have
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shown use of 10 consecutive urine samples or 24 hrs29 urine
sample iodine measured by a specific method can be used
to know individuals iodine status. And this individual iodine
status can be used as nutritional biomarkers and is useful
for establishing the reference range of TSH.

CONCLUSION
In the present study we could not establish an association
between TSH and urinary iodine. Urinary iodine is a marker
for population iodine status. A better biomarker is needed
to know the iodine status of individual iodine which is
not just a nutritional biomarker. It is also need to establish
reference range for TSH.
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ABSTRACT
Introduction: Liver cirrhosis is becoming an increasing concern in many parts of the world. Therefore, there is need for a biomarker which will
give an idea about the severity of the disease and aid in early intervention.
Methods: The study included 102 adults, aged above 18 years, with chronic liver disease. All the patients were subjected to CBC, LFT, RFT, USG
Abdomen, prolactin assay. CHILD-PUGH score was calculated and compared with the prolactin levels.
Results: Prolactin was found to have a highly signicant positive correlation with both Child Pugh score and hepatic encephalopathy in our study.
Conclusions: A single parameter like prolactin, which has a signicant association with the severity of cirrhosis of liver, can be considered for
application in future clinical practice

KEYWORDS
Prolactin, Cirrhosis Of Liver, Child Pugh Score
INTRODUCTION
Cirrhosis is a common hepatological disorder seen in clinical practice
that is associated with a range of distinctive clinical manifestations. [1,2]
Liver cirrhosis is associated with various hormonal disturbances.
Prolactin secretion usually is secreted in a pulsatile pattern with a
nocturnal elevation.
Decompensated liver function alters the type of amino acids entering
the brain. Circulating concentrations of aromatic amino acids increase,
leading to an increase in the false neurotransmitters such as
octopamine and phenylethanolamine. These proteins inhibit dopamine
release, thus resulting in elevated prolactin levels. [3]

examination, to identify possible etiology of liver cirrhosis and to
identify presence of complications of liver disease.
Serum albumin, serum total bilirubin, prothrombin time (International
Normalised Ratio) were measured in all the subjects. Degree of ascites
(by ultrasonography) and grade of hepatic encephalopathy were also
noted. Detection of Hepatitis B Antigen (HBsAg) and anti Hepatitis C
Virus (HCV) antibodies was done via ELISA method to establish
etiology of liver cirrhosis.
CHILD- PUGH SCORE[2]

In common practice, the CHILD-PUGH score is used to assess the
severity of liver cirrhosis. This scoring system includes 5 factors :
serum bilirubin, serum albumin, ascites, hepatic encephalopathy and
prothrombin time. It is areliable predictor of survival and predicts the
possibility of major complications like esophageal variceal bleeding
and spontaneous bacterial peritonitis. [1]
High prolactin levels have been associated with greater derangement
of components of Child Pugh score, greater mortality and increased
complications of chronic liver disease.
Therefore, we aimed to study the correlation between Child-Pugh
Score and serum prolactin levels.
MATERIALS AND METHODS
Ethics: Institutional ethical clearance was obtained. Informed consent
was obtained from each individual participant.
Study Design: This was a cross sectional study done on 102 patients
admitted in the wards and ICU of General Medicine at KLES Dr.
Prabhakar Kore Hospital, Belgaum fullling the inclusion criteria,
during January 2018 to December 2018. Sample size was obtained
using the formula 4PQ/D^2 where P=Prevalence of liver cirrhosis
patients in the hospital, Q=100-P, and D=10% of P.
Inclusion criteria: Patients above 18 years with cirrhosis of liver
were included. They were diagnosed on the basis of clinical
examiantion, biochemical parameters and by ultrasonography.
Exclusion criteria: Pregnant and lactating women, patients with
trauma to chest, patients with history of cranial surgery/irradiation,
chronic kidney disease, known patients of thyroid disease, patients
with history suggestive of raised intracranial pressure/ prolactinoma,
patients on medications known to alter prolactin levels such as neuroleptics,
tricyclic antidepressants, metoclopramide, domperidone, aldosterone
antagonists, morphine, L-dopa, clomiphene citrate, tamoxifen.
All patients were subjected to a questionnaire and thorough clinical

INR: International Normalized Ratio
The patients were then classied based on the modied Child Pugh
scoring system and divided into Classes A, B or C based on the score
obtained. Serum prolactin level was estimated in each patient via
radioimmunoassay. Normal prolactin level was considered <15 ng/ml
in females and < 17 ng/ml in males. Prolactin level was correlated with
the Child-Pugh score.
Statistics: All consecutive patients fullling the inclusion criteria
were included in the study, statistical analysis was done by SPSS
version 21 and p value <0.05. Correlation between two variables was
studied using Kendall Tau.
Results
102 subjects of age group 49.46±12.15 years (range: 25-78) were
considered for the study.
Table 1: Table showing the gender distribution of patients
Gender
Number
Percentage
Male
93
91.18
Female
9
8.82
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In our study, majority of the patients of liver cirrhosis were male.
Table 2: Etiology of cirrhosis of liver
Percentage
Diagnosis
Frequency
78.43
ALD
80
4.9
HEP B
5
1.96
HEP C
2
11.76
NAFLD
12
2.94
UNKNOWN CAUSE 3
ALD: Alcoholic Liver Disease; HEP B: Hepatitis B;
HEP C: Hepatitis C; NAFLD: Non-alcoholic fatty liver disease
The most common cause of liver cirrhosis in our study was alcoholic
liver disease, followed by non-alcoholic fatty liver disease.

signicant positive correlation with prolactin level. A study by
Mukerjee et al., also showed concordant results, patients with hepatic
encephalopathy had markedly elevated serum prolactin than those
without encephalopathy (p <0.05). [4]
In our study, prolactin value were found to be higher in Child Pugh
class C as compared to class A and B. 32 patients had prolactin level
>40 ng/ml among the 59 patients of Child Pugh class C.
Pravin et al., conducted a study in which mean prolactin value was
found to be 8.0ng/ml, 26 ng/ml and 56 ng/ml in Child Pugh Class A ,B
and C respectively. Mean prolactin values were found to be increasing
along with the severity of the disease.[5]

A majority of the patients belonged to Child- Pugh class C.

CONCLUSION:
Thus, from this study, we are able to conclude that serum prolactin
could serve as a valuable indicator of severity of liver disease.
Currently, the CHILD PUGH score is being used for severity
assessment. [6]Calculating the scores attributed to each component can
be a cumbersome process. Hence, a single parameter like serum
prolactin, has a signicant association with the severity of cirrhosis of
liver, and can be used as a simple diagnostic test to assess the severity
of cirrhosis of liver.[7]

Table 4: Prolactin levels of patients
Prolactin (ng/ml)
Frequency
20
<15
15-40
49
>40
33

Limitation: The main limitation of our study is that there are many
confounding factors which could lead to raised prolactin levels,
including undiagnosed comorbid conditions. While we have attempted
to exclude as many of these factors as possible, we cannot denitely
rule out certain conditions like prolactinomas since we have not
subjected our patients for routine MRI screening.

Table3: Child-Pugh score of patients
Child Pugh Class
Frequency
A
8
B
35
C
59

Percentage
7.84
34.31
57.84

Percentage
19.61
48.04
29.41

Most of the patients had prolactin levels between 15 – 40 ng/ml.
Table 5: Correlation of serum Prolactin level with Child Pugh score
CHILD
PROLACT PROLACT PROLACT TOTAL
PUGH
IN LEVEL IN LEVEL IN LEVEL PATIENTS
SCORE
<15 ng/ml 15-40 ng/ml > 40 ng/ml
A
5
3
0
8
B
12
22
1
35
C
3
24
32
59
TOTAL
20
49
33
102
PATIENTS
A statistically signicant correlation (P value= 0.0001) was seen
between Child-Pugh score and prolactin level.
Table 6: Correlation of prolactin with different factors
Factor
Prolactin (Tau coefﬁcient)
Child Pugh score
0.4688
Bilirubin
0.1403
Albumin
-0.1350
INR
0.1767
Ascites degree
0.3829
Hepatic encephalopathy grade
0.4897
From table 6, using Kendall tau correlation, we conclude that Prolactin
positively correlates with Child Pugh score, Bilirubin, International
normalized ratio, degree of ascites and grade of hepatic encephalopathy
and negatively correlates with albumin levels.
DISCUSSION
Our study showed 20 subjects (19.6%) had prolactin values <15 ng/ml,
49 subjects (48.04 %) had values between 15-40 ng/ml, 33 subjects
(29.41) had values above 40 ng/ml. A similar study conducted by
Balakrishna et al, showed that the mean prolactin level in their study
population was 60 ng/ml.[1]
The observations in our study showed that majority of the subjects, 59
(57.84%) were categorized as Child Pugh class C. 35 subjects
(34.31%) were classied as Child Pugh class B and the rest belonged to
Child Pugh class A. Kannan Sridharan et al., observed that 12 subjects
in his study were Child Pugh Class A and 8 were Child Pugh Class B.[2]
In a study conducted by C. Ress et al., in 2014, 35 patients were dened
as Child Pugh class A, 98 patients as Child Pugh Class B, and 45
patients as Child Pugh Class C, respectively.[3]
Prolactin was found to have a highly signicant positive correlation
with both Child Pugh score and hepatic encephalopathy in our study(p
value <0.0001). Similarly, bilirubin, albumin, ascites also had
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Future scope: As per our study, an elevation of prolactin in patients
with cirrhosis was signicantly associated with worsening liver
function as determined by higher Child-Pugh scores.
These results suggest that prolactin may be used as a tool for evaluation
of liver functions in cirrhosis. Prolactin may also help to predict
patients likely to develop complications. Studies on a larger scale with
follow-up are required to include prolactin levels into prognostic
scoring systems of liver disease.
Future studies could compare the prolactin levels with the other
complications of liver disease like hepatopulmonary syndrome and
hepatorenal syndrome.
Cohort studies can be undertaken to analyze whether the patients with
raised prolactin levels had higher rates of mortality. Similarly, value of
serial prolactin monitoring can also be studied.
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Abstract
Introduction: Experts dealing with the treatment of cancer in children believe that the COVID-19 pandemic could pose a serious global challenge
to the delivery of affordable and equitable treatment to children with cancer. In this paper we report our experience in the management of children
with cancer in these COVID-19 times.
Patients and Methods: Out-patient case records, in-patient case records, imaging pictures of all children with cancer attending our hospital were
retrieved and analyzed.
Results: Our study period extended from Dec 2019 until the end of April 2020. During this period, it was observed that the number of children
attending the outpatient department, undergoing day-care procedures including chemotherapy, as well as children undergoing surgery progressively
declined due to COVID-19 associated lockdown. Efforts were made to help the children and their families to gain easy access to treatment.
Conclusion: COVID-19 has disrupted the world and has caused widespread anxiety among families of children with cancer. The medical fraternity
with active help from all agencies should work out measures to reduce these difficulties faced by children and their families to provide the means
to ensure the continuity of curative treatments and palliative care as effectively as possible.
Keywords: COVID-19 • Pandemic • Childhood cancer • Pediatric oncology • Urologic oncology

Introduction
The origin story of coronavirus seems to be well fixed: someone at the
now world-famous Huanan seafood market in Wuhan was infected with a virus
from an animalin late 2019. Corona virus disease 2019 (COVID-19) spread
from that first cluster in the capital of China’s Hubei province to a pandemic
that has killed about 2,59,406 people so far [1]. As of 6th May 2020, 3,756,104
persons from 215 countries have tested positive for the virus [1]. World Health
Organization has stated that people of all ages could be infected by the new
corona virus and that older people, and people with medical co-morbidities
(such as asthma, diabetes, heart disease) appeared to be more vulnerable to
becoming severely ill with the virus [2].
Earlier reports and analysis from China had shown that only 1% of
COVID-19 cases were children younger than 10 years [3], similar to the
proportion for Severe Acute Respiratory Syndrome-Coronavirus 2 (SARSCoV2) and Middle East Respiratory Syndrome (MERS-CoV) epidemics [4,5].
It is well known that infants and young children are at a risk for admission to
hospital following respiratory tract infection with viruses such as respiratory
syncytial virus and influenza virus [6]. It is believed that immaturity of the
respiratory tract and immune system contributed tothe occurrence of viral
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respiratory disease in this age group [6]. Dong et al. [7] reporting on the
epidemiological characteristics of the novel coronavirus disease (COVID-19)
stated that, children of all ages were susceptible and there was no significant
sex difference. Only 4.4% of the children were asymptomatic, while the majority
(89.7%) presented with mild to moderate symptoms. Children less than 1 year
of age were more likely to develop severe or critical forms (10.1%). However,
this report did not mention any underlying conditions including cancer. There
exists very scarce information regarding the clinical features and outcome of
immunocompromised children with cancer infected with corona virus-19.
Liang et al. [8] reported that adult patients with cancer were more
susceptible to infection than individuals without cancer because of their
systemic immunosuppressive state caused by the malignancy and anticancer
treatments, such as chemotherapy or surgery. They reported that 18 of 1590
patients admitted with COVID-19, had a history of cancer, which seemed
higher than the incidence of cancer in the overall Chinese population (285·83
[0·29%] per 100000 people, according to 2015 cancer epidemiology statistics)
[9,10]. It was also observed that patients with cancer were at a higher risk of
severe events (requiring invasive ventilation, or death) compared with patients
without cancer (seven [39%] of 18 patients vs 124 [8%] of 1572 patients;
Fisher’s exact p=0.0003).
Bouffet et al. [11] in their commentary wrote that we were all living in very
difficult times and that the pandemic was rapidly affecting the delivery of care
for children with cancer around the world. Despite the global explosion of
research to identify strategies to prevent and treat the infection, there seems
to be no answer in sight for at least a few months or more, till the right drug
is identified and developed and vaccines are tested. In this paper, we report
our experience in the management of children with cancer in these COVID-19
times.

Patients and Methods
This study was taken up following permission obtained from the
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institutional/university ethical committee (KLESKF/IEC/2020/015). Out-patient
case records, in-patient case records,imaging pictures of all children with
cancer attending our hospital were retrieved and analyzed. The collected data
was analyzed for day-care procedures, OPD attendance, surgical procedures,
and new cases. Complications, death, and outcome were also noted.

Results
During the study period Dec 2019 till the end of April 2020, the number of
children attending the Paediatric Medical Oncology and Paediatric Urologic
Oncology OPD, undergoing day-care chemotherapy, admission to inpatient
areas and undergoing surgical operations/biopsy were as shown in Table 1
and Figure 1.
The Department of Paediatric Medical Oncology took several steps
to continue with day- care therapy (chemotherapy, physiotherapy &
counseling) for existing patients of leukaemia and lymphoma. These included
communication through telephone, WhatsApp® messages, Instagram®, etc.
Travel advisories were issued to patients so that they could obtain travel
passes from the district authorities. Hospital ambulances were used to ferry
the patients within the city limits during the lockdown. Children being treated
with high dose chemotherapy were put on low dose chemotherapy to prevent
complications (Figure 2). Children who were from distant places and could not
travel were put on alternate oral medications. No major outcome deviations
were noted during this period.
A total of 5 children undergoing treatment under our care presented with
fever, cough, and breathlessness during this period. All these children were
assessed and throat swabs were obtained for viral checks, which turned out
to be negative. One of these children of acute lymphoblastic leukaemia had a
large mediastinal mass with superior vena-cava syndrome (Pre-treatment Total

WBC count 156,000 came down to 3500 post-induction) and presented with
fever, cough and breathlessness, and tested negative to the virus (Figure 3).
During this period, we had one death of a child with neuroblastoma undergoing
chemotherapy and died due to aspiration [11].
Three children operated for Wilms’ tumour and undergoing post-operative
chemotherapy had to miss their day-care schedules as they were not able to
travel due to inter-state travel restrictions. The state and district authorities
helped us in getting them travel advisories or passes and continue with
treatment by the end of April 2020.

Discussion
The first case of the COVID-19 pandemic in India was reported on 30th
January 2020. On 22nd March 2020, India observed a 14-hour voluntary
public curfew at the instance of the Prime Minister Narendra Modi [12]. The
government followed it up with lockdowns in 75 districts where COVID-19
cases had occurred as well as all major cities [12]. Further, on 24th March, the
prime minister ordered a nationwide lockdown for 21 days, affecting the entire
1.3 billion population of India. On 14th April, the prime minister extended the
ongoing nationwide lockdown till 3rd May [12].
It is well known that most childhood cancers behave aggressively and need
immediate treatment, often requiring prolonged periods of intensive multiagent
chemotherapy. Postponement of treatment such as surgery, radiation, and
chemotherapy may not be a safe option in children. COVID-19 is presently the
focus of attention of the government and hospital authorities. Social distancing,
isolation, wearing of face masks, and repeatedly washing the hands remain
the best measures to limit its spread. Children with cancer are definitely at
risk oftransmission of coronavirus and this has resulted in widespread anxiety
among families of these children [12].

Figure 1. Data showing a declining trend in the number of children attending Paediatric and Urologic Oncology Clinic at our centre during the COVID-19
pandemic.
Table 1: Children under paediatric medical oncology and paediatric urologic oncology care.
Variables

Page 2 of 5

Dec 19

Jan 20

Day care Procedures
New Cases
OPD Cases
In-patients

84
273
320
60

Paediatric Medical Oncology
83
268
305
59

Day care Procedures
New Cases
OPD cases
Surgical Operations

11
12
14
6

Paediatric Urologic Oncology
9
5
8
6

Feb 20

March 20

April 20

75
203
205
64

56
98
101
51

45
67
80
33

5
4
7
4

3
1
1

1
1
1
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Figure 2. A follow-up case of Stage-V Wilms’ tumour receiving adjuvant chemotherapy
as day-care procedure.

Figure 3. 3a. A child with Acute Lymphoblastic Leukaemia presenting with a large mediastinal mass causing superior vena-cava syndrome. 3b. Post-chemotherapy reduction
in the size of the mediastinal mass is evident on day 2.

Sullivan et al. [13] reported on the general principles for continuing multidisciplinary care during the SARS-CoV-2 (COVID-19) pandemic. This group
felt that the COVID-19 pandemic presented aglobal threat to the safe and
effective care for children with cancer and that there was an urgent need
amongst health professionals and families for informed guidance on the range
of reasonable and safe adaptations to their services and cancer treatment
while protecting the health and safety of staff, patients and families. Earlier
in 2018 the WHO Global Initiative for Childhood Cancer (GICC), had set an
ambitious goal of improving survival rates for 90% of the World’s children who
lived in low- and middle-income countries (LIMC) to 60% by 2030 [13,14].
The GICC then had identified 6 common index cancers; Acute Lymphoblastic
Leukaemia, Burkitt and Hodgkin Lymphoma, Retinoblastoma, Wilms’ tumour,
and Low-Grade Gliomas.
It has become clear now that it is not possible to maintain services as usual
during this COVID-19 pandemic [15]. It is for healthcare providers to evaluate
the means to ensure the continuity of curative treatments and palliative care
as effectively as possible. Arrangements need to be made so that the patients
and their families can access care, in the presence of serious lockdowns and
curfews. General guidelines have included suggestions as to maintain the
standards of care for the diagnosis, treatment, and supportive care for children
Page 3 of 5

with cancer and that these should not be compromised or electively modified
during the pandemic.
All children suspected of having cancer must be investigated without
delay. It is a matter of apprehension that children with the early clinical signs
of cancer may remain in the community and not be referred or present for
investigation due to travel restrictions, fear of presenting to the hospital due to
familial financial issues. Unfortunately, evidence exists that there has been a
delay in the presentation of acute illness in children in high prevalence areas
[16,17]. Similarly, children with solid tumours need to go surgical interventions
if indicated at an appropriate time. Delay in surgical is known to be associated
with poor prognosis. We have formulated a guideline for triage of paediatric
urological oncology cases to aid in the decision-making and timely management
of these patients (Table 2). Kotecha [18] concluded in his correspondence that
“The coming months would pose many additional challenges, which might
include accessibility to health-care resources, effects on drug manufacture
and supply, and the effect on the care of children with cancer from low and
middle income countries. However, continued collaboration among the
international paediatric oncology community would be required to get through
such uncertain times.” [19-25].

Nerli RB, et al.
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Table 2: Triage of paediatric urological malignancies for decision-making algorithm.

Variables

Low Priority

Intermediate Priority

High Priority
COG Approach [19,20]:
• If upfront Nephrectomy is not feasible, a delay of 1 month for small tumours.
· Consider neo-adjuvant chemotherapy in patients with clinical and radiological
features suggesting Wilms’ tumour.

Wilms Tumour

New patient with renal
mass

•
Localized Wilms’ tumour
(Post-operative
management)

Metastatic Wilms’ tumour
(Post-operative
management)

Testicular Tumours

SIOP Approach [19,20]:
• Neo-adjuvant chemotherapy to be initiated and consider for delayed
nephrectomy. A maximum 12-week delay is safe.

•

• Metastatectomy
• Radiation therapy
to lungs

•

Consider
chemotherapy
within 3 weeks of
nephrectomy.
To add G-CSF
in multi-drug
regimen.

• High risk tumours: Adjuvant radiation therapy to flank or abdomen [21].

Chemotherapy

• Adjuvant radiation therapy to flank or abdomen in case of high risk tumour
(Anaplastic, Blastemal type) [22].

Bilateral Wilms’ tumour

• NAC followed by Nephron Sparing Surgery [23].

Pre-pubertal Testicular
Tumour (age < 1 year)

• If ultrasound imaging reveals salvageable testis, inguinal approach to tumour
excision and frozen section.
• Yolk Sac tumour: proceed to orchiectomy
• Teratoma: If adjacent testicular parenchyma is pre-pubertal, preserve testis [24].

Pre-pubertal Testicular
Tumour (age > 1 year)

• Elevated AFP levels: consider immediate radical high inguinal orchiectomy [24].

• Radical high inguinal orchiectomy
• Age>10 years, normal CT imaging and complete resection with negative margin
Paratesticular
à no further treatment
Rhabdomyo sarcoma
• Suspected metastatic lymph nodes on staging CT: Consider biopsy of nodes.
• Ipsilateral nerve-sparing RPLND in case of positive nodes [25].
COG: Children’s Oncology Group; SIOP: International Society of Paediatric Oncology; G-CSF: Granulocyte-Colony Stimulating Factor; AFP: Alpha-Feto Protein; CT: Computed
Tomography; RPLND: Retro Peritoneal Lymph Node Dissection
[Note: There is no evidence base concerning the likely impact on clinical outcomes for making further recommendations. Clinicians working in oncology settings should be directed
by their local experience and available health-care resources during the COVID-19 pandemic].

Conclusion
COVID-19 has disrupted the world and has caused widespread anxiety
among families of children with cancer. The medical fraternity with active help
from all agencies should work out measures to reduce these difficulties faced
by children and their families to provide the means to ensure the continuity of
curative treatments and palliative care as effectively as possible.
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Abstract:
BACKGROUND: Dermatophytosis is a common skin infection, having recurrent and persisting course
because of topical steroid abuse, irregular treatment, and poor hygiene. The aim of this study was
to assess the quality of life (QoL) of patients diagnosed with superficial dermatophytosis.
MATERIALS AND METHODS: Patients (n = 100) diagnosed with superficial dermatophytosis were
recruited in the study. A pretested, structured questionnaire was used for recording patient’s details.
The observing dermatologist simultaneously assessed the clinical severity of the disease. Data were
collected by a single examiner and recorded in a case record pro forma. Clinically doubtful cases
were included after examining samples with 10% KOH. Correlation analysis was performed between
the Dermatology Life Quality Index (DLQI) score and the study variables.
RESULTS: Out of 100 patients, 42 had DLQI scores with moderate effect (score 6–10). A total of
19 patients had a very large effect on QoL and four patients had DLQI scores bearing an extremely
large effect on QoL. Both males and females had similar mean DLQI values. A moderate correlation
was found between DLQI scores and the use of topical steroids (r = 0.0002), and a slight correlation
was found between duration of the disease and DLQI scores (r = 0.006).

Department of
Dermatology, Venereology
and Leprosy, KLE
Academy of Higher
Education and Research’s
JN Medical College
and Dr. Prabhakar Kore
Hospital, Belagavi,
Karnataka, India
Address for
correspondence:
Dr. Vijaya Sajjan,
Department of
Dermatology, Venereology
and Leprosy, KLE
Academy of Higher
Education and Research’s
JN Medical College
and Dr. Prabhakar Kore
Hospital, Belagavi,
Karnataka, India.
E‑mail: drsajjanvijaya@
gmail.com
Received: 22 October
2019,
Revised: 23 November
2019,
Accepted: 16 April 2020,
Published: 23 June 2020
160

CONCLUSION: A high prevalence of the disease was found in males, and prolonged disease duration
with use of topical steroids was observed. A significant impact was found in the QoL of the patients.
Hence, proper counseling and treatment, along with early detection, is needed.
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Introduction

D

ermatophyte infections are common,
with the most infective cases observed
in the dermatology outpatient clinics.[1,2]
The causative organisms include species
of Trichophyton, Microsporum, and
Epidermophyton.[3] The frequency of chronic
and recurrent dermatophytosis over the
recent years has increased alarmingly.
The prevalence rate of superficial mycotic
infection around the world is 20%–25%,
and in India, it ranges from 36.6% to 78.4%.
This is an open access journal, and articles are
distributed under the terms 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.
Forreprintscontact:WKHLRPMedknow_reprints@wolterskluwer.com

Although its incidence is advancing, no
measures have been taken in India for the
control of dermatophyte infections.[2] The
study chose to cover the region of North
Karnataka as it falls in the tropics, with
epidemic proportions in areas having high
rates of humidity with excessive sweating,
making people prone to skin infections.
Superficial mycosis is a disease of the skin
and its appendages, caused by fungi, and
includes dermatophytosis, candidiasis, and
pityriasis versicolor.[4] Transmission of this
infection is through the infecting fungus;
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study on assessing quality of life of patients diagnosed
with superficial dermatophytosis in South‑West India.
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factors influencing its spread include the site of the body
infected, the keratinization at that site, and the immune
status of the host in addition to socioeconomic factors,
which is a result of poor hygiene facilities, overcrowding,
and malnutrition.[5] Chronic and recurrent dermatophytic
infections cause significant distress to the patients
socially, emotionally, and financially.[6] Skin infections
have less effect on the mortality rate as compared to other
diseases, but they impair the quality of life (QoL) of the
patients, due to social embarrassment.[4,5,7]
In India, there are medicines such as topical
steroids in the form of creams, gels, and lotions and
fixed‑dose combination drugs, which are available as
over‑the‑counter medicine for symptomatic relief from
skin infections. Indiscriminate use of these topical steroids
and irrational topical fixed‑drug combinations, alters
the clinical presentation, evokes an irritant response,
and contributes to the resilience of fungi, resulting
in recurrences, chronicity, and probably resistance to
antifungal agents, leading to chronicity, often affecting
the QoL. In the past few years, measuring QoL has
become an important aspect of medical research into skin
disorders.[7] Hence, the current study was undertaken
to assess the QoL in patients suffering from superficial
dermatophytosis. Furthermore, the effect of irrational use
of topical steroids in superficial dermatophytosis and its
effect on chronicity, has been assessed.

Materials and Methods
Sample size justification

A total of 165 tinea patients were collected, out of them,
105 were KOH positive and five did not consent for the
study. Hence, the total sample size considered for the
study was 100.

Study design

A cross‑sectional study was conducted at a tertiary care
hospital from January 1, 2018, to June 30, 2018. Patients
with suspected superficial dermatophytosis attending
the outpatient department of dermatology were
screened and recruited, based on the inclusion criteria,
whereas, pregnant women and patients aged <16 years
and >60 years were excluded from the study. Informed
consent was obtained from all the patients, prior to the
initiation of the study. Detailed notes of the history of
the patients along with general physical, systemic, and
clinical dermatological examination with 10% KOH
examination of the scales for diagnostic confirmation
were undertaken.
A pretested, structured questionnaire was given to the
patients to fill simultaneously; assessment of the clinical
severity of the patient’s disease was performed by the
observing dermatologist, by measuring the percentage

of the body surface area (BSA) involved. The data were
collected and recorded in a case record pro forma by a
single examiner.

Dermatology quality of life (Dermatology Life
Quality Index)

The QoL was measured using the Dermatology Life Quality
Index (DLQI) questionnaire – a validated questionnaire
was completed by the patients independently,
which grades the QoL by assessing the following
domains: (a) physical symptoms and feelings (questions
1 and 2), (b) daily activities (questions 3 and 4), (c)
leisure (questions 5 and 6), (d) work/school (questions
7), (e) personal relationships (questions 8 and 9), and (f)
treatment (question 10). Each question is scored as “very
much” (score 3), “a lot” (score 2), “a little” (score 1), and
“not at all” (score 0), keeping in mind the problems faced
by the patient in the previous week, due to the disease. The
scoring with different range of points was summarized as
0–1 (no effect), 2–5 (small effect), 6–10 (moderate effect),
11–20 (very large effect), and 21–30 (extremely large
effect). The final DLQI score is the sum of all scores (range
0–30); high scores indicate poor QoL.[8]

Statistical analysis

Data analysis was performed using Microsoft Excel
using R i386 3.5.1 statistical software developed by R
Core Team (2013). R: A language and environment
for statistical computing. R Foundation for Statistical
Computing, Vienna, Austria. The demographical
variables were summarized as percentages, and the
correlation coefficient was calculated. A two‑tailed test
with P < 0.05 was considered statistically significant.

Results
A total of 100 patients with dermatophyte infections
were included in the study, with a female‑to‑male ratio
of 0.92:1. The result also showed that a greater number
of males (52%) were affected with the infection than
females (48%), which indicated its high prevalence
in males. The mean age of the study population was
29.09 ± 10.37 years. The other demographic details of the
study population are represented in Table 1. Majority
of the study population were students, followed by
employees and homemakers.
Topical steroids were used by 77% of the patients. Majority
of the patients (64%) involved 1–2 family members. Most
patients had 3%–10% of BSA involvement, but extensive
lesions (>10% BSA) were observed in 29% of the patients.
A total of 42 patients had DLQI scores with moderate
effect, 19 patients had a very large effect, and four patients
had an extremely large effect on QoL [Table 2]. The age
group between 31 and 60 years showed an extreme effect
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Table 1: Sociodemographic data and clinical
characteristics of the patients
Parameters
Age (years)
≤15
16-30
31-60
>60
Gender
Male
Female
Occupation
Student
Employee
Homemaker
Duration (months)
<6
6-12
>12
Topical steroid
application
Yes
No
Number of family
members affected
0
1
2
3
4
6
BSA (%)
<3
3-10
>10

Percentage (%)

Mean DLQI±SD

P

5
59
35
1

7.6±4.67
7.9±4.57
9.14±5.55
-

0.474

52
48

8.44±4.52
8.21±5.34

0.81

35
34
24

8.2±4.72
8.38±4.57
7.71±5.86

0.88

55
38
7

7.22±4.08
10.29±5.66
6.43±3.15

0.006

77
22

9.19±4.98
5.41±3.45

0.0002

-9
32
32
21
5
1

7.67±7.09
8.53±4.68
8.06±3.39
8.33±5.85
9.6±7.83

22
49
29

7.18±5.03
8.88±5.46
8.28±3.66

0.96

0.41

DLQI: Dermatology Life Quality Index, SD: Standard deviation, BSA: Body
surface area

Table 2: Dermatology Life Quality Index scores
DLQI score
No effect (0-1)
Mild (2-5)
Moderate (6-10)
Very large effect (11-20)
Extreme large effect (>20)

No. of Patients
3
32
42
19
4

DLQI: Dermatology Life Quality Index

on the DLQI scores, showing no correlation between the
DLQI score and the age [Table 3].

Discussion
Dermatophytoses are superficial fungal infections,
which are caused by keratinophilic dermatophytes.[9]
The current study highlights the effect of the disease in
certain parts of North Karnataka, using DLQI method,
and measures the QoL of the patients suspected of having
dermatophytic infections.
162

DLQI is one of the most widely used dermatology‑specific
QoL instruments, by both clinicians and the researchers as
it is short, simple, and easy for the patients to understand,
without requiring any external assistance. There are other
well‑validated methods to measure the impact of QoL of
the dermatology patients which include health‑related
QoL (HRQoL) inventories such as Skindex, DLQI scales,
and the latest Impact of Chronic Skin Disease on Daily
Life.[3,10,11] However, DLQI was chosen as a reliable HRQoL
for this study as it provides assessment of new therapies
of patient‑orientated and outcome‑relevant measures. The
method compares the impact of different skin diseases and
diseases affecting other organs; however, in the present
study, it only focused on dermatophytosis. In addition,
a published survey related to the widely preferred DLQI
states that the information generated from the survey
can be beneficial for the current users, with opinion on
whether or not the DLQI should be used.[12]
In this study, dermatophytosis was found to be more
common in men. Similar findings were reported in a
study by   Sentamilselvi, where males were affected at
least three times more frequently than females.[13] In
contrast, another study reported a higher prevalence in
women than in men.[14] With regard to age, the maximum
number of cases were encountered in the age group
between 31 and 60 years, with a mean age of 29.09 years.
It is to be noted that the average age of patients with a
diagnosis of dermatophytosis varies widely with the
study and region. A study by Araújo Gde et al. observed
that patients aged 0–20 years accounted for nearly half
of all cases of dermatophytosis in Paraíba, Brazil. In
the case of the population considered, students were
the most common group of age group (16–30 years)
affected than the employees and the homemakers.[15] In
a study conducted by Myfanwy et al., students were the
ones who were most commonly affected.[16] In a study
conducted by Patro et al., the mean DLQI score of the
BSA of the patients was found to be 10.06 ± 5.34 (≤10%
patients) and 12.60 ± 5.01 (>10% patients).[17] The usage
of topical steroid application was comparatively high,
where a moderate correlation was found between
DLQI scores and use of topical steroids in our study;
similarly predicted in a study done by Dabas et al., an
alarming majority (77%) of cases also revealed using
topical corticosteroid combination creams for the same.
[1]
In a study conducted by Dogra et al., infection from
the contacts having multiple, affected family members
significantly impaired the QoL.[6] In the present study,
the data of how total number of family members of the
patient as well as those affected were collected, however
we did not come across a significant correlation between
DLQI and the number of family members affected.
The present study focuses on the impact of QoL of patients
suffering from superficial dermatophytosis, also covering
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Table 3: Correlation of age, duration of dermatophytosis, topical steroids’ application, and body surface area
with Dermatology Life Quality Index scores
Variables
Age

Gender
Duration

Use of steroids
BSA (%)

Values
≤15
16-30
31-60
>60
Male
Female
<6
6-12
>12
Yes
No
<3
3-10
>10

No effect

Mild

0
2
1
2
1
3
0
0
0
3
3
0
0

2
22
8
16
16
20
9
3
22
10
6
19
7

Moderate
2
20
19
1
19
23
21
17
4
34
7
10
15
17

Very large

Extreme effect

1
14
4
14
5
11
8
0
17
2
2
12
5

0
1
3
1
3
0
4
0
4
0
1
3
0

Correlation coefficient
0.06

NA
0.18

0.32
0.04

NA: Not applicable, BSA: Body surface area

the prevalence of this disease in the region of North
Karnataka.

Financial support and sponsorship

Limitations

Conflicts of interest

The study had a small sample size, which does not reflect
the overall status of QOL in patients with superficial
dermatophytosis and the need for multicentric studies.
However, with respect to future scope, studies can
focus on the type of microbiological agent (Trichophyton
rubrum and Trichophyton mentagrophytes) and factors
affecting superficial dermatophytosis with assessment
of adherence to standard treatment regimen, as most of
the patients stop the treatment as soon as improvement
in health is observed. Furthermore, the impact on social,
psychological, and economic burden on the society can
also be explored.

Conclusion
Our study found a significant impact of dermatophytosis
on QoL. A statistically significant number of patients
had a large effect on the QoL. Majority of the patients
complained of moderate‑to‑severe itching and
embarrassment. There was no statistical significance in
the DLQI scores based on age, sex, duration, and extent
of involvement of recurrence. Hence, the study reinforces
the need or increasing awareness, early detection, and
appropriate treatment of superficial dermatophytosis
in order to control the spread and discourage the use of
topical steroids.
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Abstract
BACKGROUND: Sleep Disordered Breathing has become one of the primary causes of mortality
in especially obese individuals owing to the modern lifestyle
MATERIAL AND METHODS: 60 patients coming to outpatient clinic of a tertiary care hospital with
Epworth sleepiness scale between 8 to 24 representing increasing levels
RESULTS: There were 60 (34 males and 26 females) subjects with mean age 56.45±12.51years
and BMI 28.7±3.1. 16, 9, 22 subjects had mild, moderate
CONCLUSIONS: OSA predominantly affects middle aged men who are overweight with many having
high neck circumference. Severe OSA patients had longer.
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S

leep disorder breathing (SDB) is
described as a group of disorders with
characters of abnormal respiratory patterns
such as apnea or hypopneas or inadequate
oxygen while asleep.[1] A study by Young
et al.,[2] estimated the prevalence of SDB
to be at least 6% for adults in the USA,
though treatment is available; at least 75%
of cases of severe SDB remain undiagnosed.
The estimated prevalence of SDB has been
observed to be 19.5% and that of obstructive
sleep apnoea (OSA) with hypersomnolence
was 7.5% by Udwadia et al.[3] With increasing
urbanization and changes in lifestyle,
sleep‑disordered breathing may have
This is an open access journal, and articles are
distributed under the terms 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.
For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

a bigger social impact in a developing
country like India, which is associated
with increased mortality. Hence, our study
was conducted to evaluate sleep‑discorded
breathing patterns, which was diagnosed
using Level 1 polysomnography (PSG)
study and its correlation of the severity
of sleep apnea syndrome with body mass
index (BMI).

Aims and objectives

The aim of this study is to evaluate various
sleep‑disordered breathing patterns by
Level 1 PSG study.
To correlate the severity of sleep apnea
syndrome with anthropometric and
polysomnographic features.

How to cite this article: Madhusoodan AC,
Gaude GS, Patil BS, Hattiholi J. Evaluation of sleepdisordered breathing by level 1 polysomnography in
a tertiary care hospital. Indian J Health Sci Biomed
Res 2020;13:235-9.
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Subjects and Methods
The study was conducted at a tertiary care hospital and
institutional ethical committee approval via Ref.no.
MDC/DOME/57: dt : 22/11/2017 was obtained. Sixty
patients coming to the outpatient clinic with Epworth
sleepiness scale (ESS) between 8 and 24 representing
increasing levels of excessive daytime sleepiness along
with nocturnal awakening, choking episodes, daytime
tiredness, weight gain, morning headaches, irritability,
memory loss, personality change, Automobile or
work‑related accidents, Decreased libido, etc., were
included after informed written consent. Patients who
already on continuous positive airway pressure (CPAP)
therapy, patients on long‑term oxygen therapy, chronic
debilitated, and uncooperative patients were excluded.
The study period was for 1 year from January 2018 to
December 2018. Patients with symptoms of SDB were
subjected to detailed history taking and clinical examination.
Level I PSG study in a quiet, dark, temperature‑controlled
room with constant monitoring. The electrocardiogram,
central‑occipital electroencephalogram, submental
electromyogram (EMG), nasal‑oral airflow, arterial oxygen
saturation, breathing pattern by thermistor, cannula,
thoracic wall movements, abdominal movements,
anterior tibialis EMG, snoring, body position were
variables measured by sleep technician from 10 pm to 6
am. Sleep scoring was done by a sleep technician. PSG
recording and sleep stage scoring were done according
to the AASM guidelines. The parameters included were
sleep onset (usually used for the first 3 consecutive epoch
of stage 1 or the first epoch of any stage of sleep), total
sleep time (TST: the amount of time spent sleeping in
minutes), latency to sleep onset (time from lights out to
the first of three continuous epochs of stage 1 or any other
stage of sleep in minutes), sleep (the amount of time spent
sleeping divided by the total time in bed).
OSA is defined as the presence of repetitive episodes
of upper airway obstruction during sleep. Apnea is
defined as an event lasting ≥10 s characterized by ≥90%
reduction from preevent baseline in oro‑nasal thermistor
airflow. Apnea‑hypopnea index (AHI) of equal to or >5
events/h is commonly used, with an obstruction or
mixed events having 50% of the total.
OSA is usually classified according to AHI as:
• Mild is 5–15 events/h
• Moderate is 15–30 events/h
• Severe is >30 events/h.[4]

Statistical methods

Descriptive and inferential statistical analysis has been
carried out in the present study. Results on continuous
measurements are presented on mean ± standard
236

deviation (min–max), and results on categorical
measurements are presented in number (%). Significance
is assessed at 5% level of significance.
Analysis of variance has been used to find the significance
of study parameters between three or more groups of
patients, Student t‑test (two‑tailed, independent) has
been used to find the significance of the study parameters
on continuous scale between two groups (intergroup
analysis) on metric parameters. Pearson correlation
between study variables is performed to find the
degree of relationship, Pearson correlation coefficient
ranging between − 1 and 1, −1 being the perfect negative
correlation, 0 is the no correlation, and 1 means perfect
positive correlation.
Significant figures:
• + Suggestive significance (P value: 0.05 < P < 0.10)
• Moderately significant (P value: 0.01 < P ≤ 0.05)
• ** Strongly significant (P value: P ≤ 0.01)

Results
Our cohort had predominantly middle‑aged male
subjects with higher BMI and neck circumference.
History of accidents was found in 10% of participants.
The most common comorbidities were hypertension,
diabetes mellitus, and ischemic heart disease. Patients
mostly presented with snoring, daytime sleepiness, and
weight gain.
In this study [Table 1], mean BMI 29 ± 2.5 was maximum
in severe OSA patients. Mean Epworth score 17.1 ± 5.8
was maximum in moderate OSA patients. Maximum
Respiratory desaturation index (RDI) 63.9 ± 26.6 was
Table 1: Gives the baseline characteristics
Parameters
Age (years)
Gender
Male
Female
BMI (kg/m2)
Mallampatti score
Neck circumference (cm)
AHI
History of smoking
History of previous accidents
History of hypertension
History of diabetes mellitus
History of Stroke
History of CVA
Snoring
Daytime sleepiness
Weight gain

Values (%)
56.45
34 (56.7)
26 (43.3)
28.7
2.7
37.63
28.49
26 (43.3)
6 (10)
43 (71.7)
42 (70)
7 (11.6)
5 (8.3)
43 (71.7)
44 (73.3)
28 (46.7)

BMI: Body mass index, AHI: Apnea Hypoapnea Index, CVA: Cerebrovascular
events
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Table 2: Study variables-  comparison severity of obstructive sleep apnea with various parameters
Study variables
Age in years
BMI (kg/m2)
Epworth
Mallampatti score

OSA severity
Normal (n=13)
57.1±14.8
29.5±2.9
13.5±6.6
2.4±1.3

Mild (n=16)
58.6±7.2
28.4±3.8
14.1±7.5
2.7±0.9

Moderate (n=9)
58.4±12.5
27.3±3.2
17.1±5.8
3.1±0.9

Severe (n=22)
53.7±14.3
29±2.5
16±5.4
2.7±1

Total (n=60)

P

56.5±12.5
28.7±3.1
15.1±6.3
2.7±1

0.621
0.389
0.479
0.439

Total (n=60)

P

4.3±6.1
356.8±134.9
265.7±130.8
217.4±95.8
47.6±45.1
13.5±20.3
20.5±26.6
27.7±33.4
71±22.2

0.082
0.023
0.079
0.060+
0.381
0.182
0.001
<0.001
0.536

BMI: Body mass index, OSA: Obstructive sleep apnea

Table 3: Various sleep variables in comparison with obstructive sleep apnea severity
Study variables

OSA severity

PLM index
Total sleep time (min)
Time in bed (min)
NREM sleep time
Rem sleep time
Time in bed when saturation <90% (in %)
REM AHI
NREM AHI
Sleep efficiency (%)

Normal (n=13)

Mild (n=16)

7.9±8.9
430.2±132.1
316.7±120
258.2±93.3
55±40.6
7±16.4
2.8±4.9
1.1±2.2
67.7±25.5

2.1±3.7
357.6±112.2
254.9±120.3
204.6±78.8
50.3±49.7
8±14.4
10.4±13.9
7.4±9.1
69.7±21.7

Moderate
(n=9)
4.1±5.9
398.2±94.7
324.8±115.1
262.1±92
62.7±39.2
17.6±20.9
36±16.2
24.5±25.1
81±18.7

Severe (n=22)
3.7±4.9
296±144.3
219.3±137.9
184.2±99.8
35.1±46.1
19.6±24.5
32±34.9
59.4±31.9
69.9±22.2

OSA: Obstructive sleep apnea, NREM: Non Rapid eye movement, PLM: Periodic limb movement , AHI: Apnea hypoapnea index

seen in severe OSA patients. In severe OSA patients, the
mean Mallampatti score was 2.7 ± 1 [Table 2], whereas a
maximum score of 3.1 ± 0.9 was seen in moderate OSA
participants.

hospital‑based study,[7] higher BMI was found in OSA,
but it did not correlate with the severity of OSA. While
another study in Indian urban men, a linear correlation
was found with increasing BMI and obesity.[3]

In this study [Table 3], the least amount of sleep time
was seen in severe OSA patients, i.e., about 296 min in
which TST was around 219 min. Mean sleep efficiency
was 71 ± 22.2%, severe OSA patients had 69.9 ± 22.2%.
The time in bed with O2 saturation <90% was least seen
in moderate OSA subjects, i.e., around 19.6 ± 24.5%.
REM AHI was maximum in moderate OSA subjects, i.e.,
36 ± 16.2, NREM AHI maximum in severe OSA subjects,
i.e., 59.4 ± 31.9 [Table 3].

Neck circumference, a measure of central obesity,
a mean of 37.63 ± 3.05, was noted in our study. It
was similar, as reported by Udwadia et al. [3] and
Pradeep kumar VG et al.[7] Higher neck circumference
and BMI in OSA syndrome (OSAS) patients were
associated with aerobic capacity, physical inactivity, and
excess body fluid.[8,9]

Discussion
Sleep‑disordered breathing (SDB) is correctable but often
an underdiagnosed condition. SDB has been associated
with various cardiovascular diseases, diabetes mellitus,
hypertension, chronic obstructive pulmonary disease,
stroke, and other morbidity. Obesity is an important
precipitating factor. Overnight PSG has been the gold
standard in the diagnosis of sleep‑disordered breathing.
Studies have demonstrated that CPAP is the most
effective medical treatment, used for about 12–15 h/day.
This along with lifestyle modifications, has been proven
to show tremendous improvement in mortality and
morbidity.[5,6]
Obesity is one of the foremost risk factors in the
development of SDB. The study cohort showed
that >50% of the overweight individuals had OSA. In a

Mallampatti score has also been one of the predictors of
OSA severity. In our cohort, 27.3% of subjects with a score
of 4 had severe OSA. An Indian study by Shyamala and
Khatri[10] showed that an increase in OSA severity was
associated with increased Mallampatti score.
OSA patients are frequently observed with various
comorbid conditions such as diabetes mellitus,
hypertension, stroke, cerebrovascular accident (CVA),
depression, and obesity. It is noticed that obesity
and OSA, each are potently linked to hypertension.
Our results showed 71.7% of OSA patients were
hypertensive.[8] Smith et al.[11] had a similar prevalence
of hypertension in OSA patients.
In our cohort, excessive daytime sleepiness was the one
the frequent complaint that accounted for 73.3% of the
study population, followed by snoring and choking
episodes. The findings were similar to a cluster analysis
study by Ye et al.[12] Johns proposed the ESS, an objective
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measure of daytime sleepiness as an instrument to
differentiate a primary snorer from OSAS, dating back to
1993.[13] The AHI–EDS association has conflicting results
in literature with some revealing strong co relation,[14,15]
while others show weak correlation.[16,17] Our cohort
had a positive correlation, indicating that AHI can be
a diagnostic tool in predicting OSA severity, similar to
other Indian studies.[3,8]
Sleep characteristics such as sleep efficiency, REM
and NREM AHI, nocturnal desaturation, TST, and
time in bed were comparable with OSA severity.
In our cohort, it was found that the overall sleep
efficiency of the patients was about 71%. Lowest
sleep efficiency (69.9%) was found in moderate OSA
subjects. Patients with severe OSA had a mean AHI of
32. The study also showed that maximum nocturnal
desaturation was found in the severe OSA group.
TST in severe OSA patients was 356 min, whereas in
normal subjects, it was 430 min. There were around 137
arousals in severe OSA patients. REM sleep duration
was analogous, greater reduction of slow‑wave sleep
in patients with severe OSA. In this study, REM AHI
was found to be highest in the moderate OSA group.
Bianchi et al.[18] concluded that OSA accelerated the
decay rate of REM and NREM sleep manifesting as
shorter sleep bouts with an increased number of sleep
transitions. Another study,[19] which compared sleepy
with nonsleepy patients, showed that shorter sleep
latency and slower deep wave sleep was seen in EDS
subjects. From the above study, it can be concluded
that sleepy patients have a worse sleep‑related
breathing parameters with a lighter and fragmented
pattern than nonsleep patients. Since the number
of subjects without EDS was less in our cohort, its
association with slow‑wave sleep shortening could
not be assessed.
Sleep characteristics such as sleep efficiency, REM and
NREM AHI, nocturnal desaturation, TST, and time in
bed were comparable with OSA severity. In our cohort,
it was found that the overall sleep efficiency of the
patients was about 71%. Lowest sleep efficiency (69.9%)
was found in moderate OSA subjects. Patients with
severe OSA had a mean AHI of 32. Our study also
showed that maximum nocturnal desaturation was
found in the severe OSA group. TST in severe OSA
patients was 356 min, whereas in normal subjects, it was
430 min. There were around 137 arousals in severe OSA
patients. REM sleep duration was analogous, greater
reduction of slow‑wave sleep in patients with severe
OSA. In our study, REM AHI was found to be highest in
the moderate OSA group. Bianchi et al.[18] concluded that
OSA accelerated the decay rate of REM and NREM sleep
manifesting as shorter sleep bouts with an increased
number of sleep transitions. Another study,[19] which
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compared sleepy with nonsleepy patients, showed
that shorter sleep latency and slower deep wave sleep
was seen in EDS subjects. From the above study, it
can be concluded that sleepy patients have a worse
sleep‑related breathing parameters with lighter and
fragmented patterns than nonsleep patients. Since the
number of subjects without EDS was less in our cohort,
its association with slow‑wave sleep shortening could
not be assessed.

Conclusion
This study throws light over the prevalence of
sleep‑disordered breathing in the rural population of
the Northern part of Karnataka. Our study revealed
that OSA is more prevalent in middle‑aged men with
risk factors like alcohol consumption, diabetes mellitus,
hypertension, coronary artery diseases, CVA, stroke,
etc. They tend to be overweight with increased neck
circumference and most commonly present with EDS,
indicating the each of the above‑mentioned factors can
be a determinant of OSA severity and sometimes can be
fatal. CPAP aids in lessening the morbidity, mortality,
and thereby improve the quality of life. Awareness about
this disease, identifying the red flag signs with prompt
usage of positive airway pressure devices, may reduce
the disease burden.
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Guest Editorial

Pandemic of Coronavirus Infection
Beginning from December 08, 2019, several cases of
pneumonia of unknown origin were reported from
Wuhan, the capital of the Chinese Province of Hubei.
The initial cluster of cases was traced to the Wuhan live
animal and seafood market. The causative pathogen
has hence been identified as an enveloped RNA beta
coronavirus with genealogical similarity to the severe
acute respiratory syndrome (SARS) coronavirus and
named severe acute respiratory syndrome coronavirus
2 (SARS‑CoV‑2). Initial reports from Wuhan pointed toward
an atypical pneumonia and were termed “Coronavirus
disease 2019” (COVID‑2019). The World Health
Organization (WHO) reported about this mysterious
atypical pneumonia on December 31, 2019, and as the
number of affected persons in the Wuhan District was too
many, they declared this coronavirus infection as the global
health emergency[1] on January 30, 2020. In January 2020,
due to the resemblance to the old coronavirus, the infirmity
by SARS‑CoV‑2 was termed COVID‑19 by the WHO,
which means “Coronavirus disease 2019.” This name
was chosen to prevent the similarities of the sources of
the virus in terms of populations, geography, or animal
associations.[2] However, coronavirus name was kept
as the genetic behavior of the virus that was similar to
the corona family group of viruses. On February 11, 2020,
the coronavirus study group of the international committee
on virus taxonomy named the novel virus as coronavirus
2 (SARS‑CoV‑2), an extreme acute respiratory syndrome.
As of March 23, 2020, COVID‑19 has affected nearly all the
countries in the world with confirmed cases to more than
316,000 (majority in China) and has resulted in more than
13,600 deaths, and about 96,000 patients have recovered
fully. Even far off countries such as Greenland have
reported COVID‑19 cases.[3] In India, as of now, 341 cases
have been confirmed cases from different states, and all
these cases had a travel history from COVID‑19‑affected
countries or the close contacts of the infected case. The
full‑genomic structure of SARS‑CoV‑2 was first posted by
Chinese health authorities soon after the initial detection,
and this facilitated the viral characterization and made easy
for the diagnosis.[4] After analyzing the genome structure
of the first US patients on January 24, 2020, the Centers
for the Disease Control and Prevention (CDC) concluded
that the sequence was nearly identical to the sequences
reported by China. SARS‑CoV‑2 is a Group 2b beta
coronavirus ad with a genetic sequence similarity of at least
4

70% to SARS‑CoV identified in 2003. SARS‑CoV‑2 had
also originated in bats, similar to Middle East Respiratory
Syndrome‑Related Coronavirus and SARS‑CoV and was
then transmitted to humans.
According to the CDC, the individuals at the high risk of
contracting the COVID‑19 infection include individuals
living in areas with continuing local transmission,
health‑care workers taking care of patients with COVID‑19
infection, close connections with infected persons, and
travelers returning from the locations where there has
been a strong local spread.[4] SARS‑CoV‑2 spread has been
reported quite rarely person‑to‑person, as in the United
States. Individuals who believe that they might have been
exposed to an infected person with SARS‑CoV‑2 should
contact their health‑care provider immediately.
ROUTE OF TRANSMISSION

Similar to the spread of other respiratory diseases, including
influenza and rhinovirus infections, COVID‑19 infection
is thought to be transmitted by coughing and sneezing.
According to the WHO, the spread of SARS‑CoV‑2
infection in China has been largely restricted to family
members, health‑care providers, and other close contacts
and is likely transmitted through the respiratory droplets.
WHO officials predicted that the infection can be curtailed
if the chain of transmission can be broken down. Several
cases developed the COVID‑19 infection in China in adults
older than 40 years old with significant comorbidities.
Very few young children have been infected with this viral
disease, and those infected seem to have mild illness.[5] It
has been stated recently that even asymptomatic patients are
still capable of transmitting infection by droplet infection.
Hence, there are the concerns for the effectiveness of
isolation.[6] In a study, Zou et al.[7] found that the viral
expression of nasal and throat swabs infection in a small
group of patients had elevated viral loads at the time the
patients were symptomatic. Transmission can also occur
by touching the face with contaminated hands. Respiratory
droplets do not remain suspended in the air for long; hence,
a distance of six feet away from an infected person may be
considered safe. Coronaviruses may contaminate metal,
glass, or plastic surfaces that may remain infective for several
days. Contact with such contaminated surfaces (fomites)
and subsequent transfer to the face by touch may also be
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an important mode of transmission.[8] COVID‑19 virus
may remain on the surfaces, including chairs, table, glass,
door handle for almost up to 9 h. In moist conditions,
the viruses may remain active for almost several days. For
this reason, frequent cleaning of the surfaces, especially in
hospitals, is required to eliminate all the viruses. Air‑borne
transmission, distinct from droplet infection, is characterized
by the viruses that drift through the air. It is unclear if
airborne transmission occurs with COVID‑19 infection.
The possibility of airborne transmission requires the use
of additional protective measures, including N95 masks.
SCREENING FOR PATIENTS

Patients who present with fever and respiratory symptoms
with an epidemiological link to COVID‑19 should
carry a high index of suspicion for the disease.[9] The
epidemiological link may involve (a) travel to an area
that experienced an outbreak, (b) close contact with an
individual with confirmed or high risk of infection, or (c)
close contact with an individual with respiratory symptoms
who had been in a geographic location that witnessed
an outbreak within a 14‑day period before the onset of
symptoms. Fever may not be a presenting symptom in
all cases. Fever may present late during the course of the
disease. Patients who present with bilateral pneumonia with
the above‑mentioned risk factors carry a high index of
suspicion even in the absence of fever. As the geographic
area of involvement is expanding, clinicians need to keep
themselves updated on the list of affected countries and
territories. Following several generations of spread with a
country, local transmission of disease occurs, and patients
may present with no history of travel to a location with
a known outbreak. Other symptoms that may present
include malaise, cough, and breathing difficulties. Some
patients may also develop vomiting, headache, and severe
respiratory distress leading to respiratory failure.
In such instances, a detailed enquiry should be carried
out to ensure appropriate screening and infection control
precautions should be followed. A large number of patients
develop pneumonic infiltrates. The disease appears to
mainly affect the adults between the age group of 30 and
79 years, with a male preponderance.[10] The large majority
of patients appear to develop mild disease, and the overall
mortality appears to be low (2%–3%). However, a high
mortality of up to 49% has been observed among critically
ill patients who develop multi‑organ failure.
The COVID‑19 diagnostic test is a real‑time reverse
transcription–polymerase chain reaction (rRT‑PCR) test
that was developed by CDC and obtained special food and

drug administration emergency authorization for its use.[11]
The test is a rRT‑PCR test which can be used to diagnose
the virus from the clinical specimens in the respiratory and
serum samples. Serum antibody titers to IgG can also be
demonstrated in COVID‑19 patients in a large number of
patients, and this can be useful test for the early diagnosis
of COVID‑19 case.
TREATMENT OF COVID‑19

No specific antiviral therapy for the management of
COVID‑19 infection is available so far. About 80% of
the patients present with mild symptoms involving the
upper respiratory tract. These patients require symptomatic
care along with home isolation, and they do not require
hospitalization. Infected patients should receive medical
treatment to help in symptom relief. Moderate‑to‑severe
patients along with pneumonia presentation should be
hospitalized and to be managed according to the standard
protocols. In extreme cases, vital organ function should
be supported. Various drugs are being tried in these
cases, so that the mortality can be reduced. Some of the
dugs include ramdesivir, chloroquin, hydroxychloroquin,
lopinavir/ritonavir combination, and tumor necrosis factor
blocker. A total of 23 different treatment combinations are
being tried in patients with COVID‑19 infection. One study
done in China has observed that chloroquine phosphate
500 mg given twice daily in tablet form for 10 days may
be considered in patients with COVID‑19 pneumonia.[12]
Wang et al.[13] reported that chloroquine effectively inhibits
SARS‑CoV‑2 in vitro. Currently, no vaccine is available
for SARS‑CoV‑2, but the first dose of the proposed
vaccine was given to a US person just 7 days ago, and
we should have the vaccine available in the near future
in 12–18 months’ period. Moderna is now conducting a
Phase 1 clinical trial on an experimental vaccine against
SARS‑CoV‑2, mRNA‑1273. Currently, the main form of
deterrence is avoidance.
INFECTION CONTROL MEASURES

As the predominant mode of transmission of COVID‑19
disease appears to be through droplet and contact with
respiratory secretions, air‑borne transmission may occur,
and appropriate precautions are recommended in high‑risk
situations, especially when treating patients who are
critically ill. The use of high‑flow nasal oxygen, nebulizers,
noninvasive ventilation, bag‑mask ventilation, the
performance of laryngoscopy, and endotracheal intubation
are likely to generate aerosols that may predispose to the
transmission of the virus. Considering the uncertainty
regarding airborne transmission, isolation rooms with
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negative pressure and frequent air exchanges are advisable
for suspected cases.[14] If sufficient airborne isolation
areas are unavailable, patients should be accommodated
in single rooms behind the closed doors. Anterooms to
enable caregivers to put on and remove personal‑protective
equipment (PPE) should also be available.
Health‑care workers who care for critically ill patients
with suspected or confirmed COVID‑19 disease must
use PPE. Operating room scrubs or full coveralls should
form the first layer of protection beneath PPE. The PPE
must include fluid‑resistant gowns and gloves, goggles
with side protection, hair covers or hoods, and fit‑tested
N95 respirator masks. Caregivers should also wear
disposable shoe covers or water‑resistant shoes that can
be decontaminated. Doffing of PPE should be carried out
carefully, with diligent hand hygiene after the removal.[15]
A powered air‑purifying respirator is often recommended
and may offer greater protection compared to N95 masks.
It consists of a respirator worn as a hood; it draws in and
filters potentially contaminated ambient air, and delivers
clean, decontaminated air to the user through the hood.
For the prevention of COVID‑19 infection, the general
measures to be followed for the prevention of viral
respiratory infections include[16] individuals should avoid
close contact with sick people; hand washing with soap
and water for at least 20 s; use of an alcohol‑based
hand sanitizer when soap and water is unavailable; people
should avoid rubbing their eyes, nose, and mouth with
unwashed hands; people with more than 60 years should
stay indoors; sick people should stay at home; respiratory
etiquette should be followed for cough and sneezing; and
objects and surfaces often affected should be routinely
washed and disinfected.
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ABSTRACT
Air pollution is an important contributing factor in aggravating the stable state of bronchial asthma
leading to an exacerbation and may contribute to reduction in the lung functions if the exposure
continues. Exposure to air pollution early in life contributes to the development of asthma throughout
childhood and adolescence, particularly after age 4 years. Traffic-related air pollution in particular is
associated with the development of asthma in school children. Air pollution exposure is thought to
potentially cause asthma in children by impacting the developing lung and immune system. We hereby
summarize the effects of air pollution in bronchial asthma patients.
Keywords: Air Pollution, Asthma, Traffic Air Pollution, Clinical Effects
INTRODUCTION
Around two thirds of people with asthma tell us poor air quality makes their asthma worse, putting them
at risk of an asthma attack. This is because pollution can quickly irritate the airways and trigger asthma
symptoms. Some pollution particles are small enough to enter into the lungs. Air pollution is a possible
risk factor for everyone with asthma, but some people are more at risk, and may be affected by pollution
even on moderate or low pollution days. In order to study the effects of atmospheric pollution on health,
the effects of a brief exposure to a high content of pollutants must be distinguished from the symptoms of
a prolonged exposure to average or low levels of pollution. It is acknowledged that historical pollution
peaks (SO2 and particles simultaneously more than 500mg/m3) such as of London in the 1950s, provoked
respiratory and cardiac disorders with an increase in mortality affecting sensitive populations. The effects
of atmospheric pollution on health, at the level at which they are encountered, are more difficult to study1.
Two types of approaches are possible: The first is experimental studies on animals or on healthy
volunteers; they do not produce actual conditions of exposure and of the environment in human beings,
but enable us to draw up a hypothesis on the mechanisms of action of pollutants and characterize the
effect of a specific pollutant. The second approach is epidemiological studies: they are less precise than
laboratory tests but have the advantage of taking place in the actual conditions of human exposure and
can permit the evaluation of the consequences of a prolonged exposure on the general population.
Allergy symptoms, especially bronchial asthma, are increasingly becoming frequent in all industrialized
countries. It has been also observed that the not only the prevalence but also the severity of asthma has
greatly increased in the course of the last few years (Aubier, 2000). Thus, the prevalence of asthma,
which was 3% in 1972 in French University population, went to 5.6% in 1982 and to 14% in 1992. Even
if the management of asthma has clearly progressed since the last 20 years, due to the better knowledge of
the physio-pathological mechanisms of illness and the arrival of the new drugs and its combinations in the
market, it still remains important to understand the root factors of its progress. The main etiological
factors for the development of allergic diseases and asthma in particular, are of two kinds: genetic and
environmental, with important interactions existing between the two. Identification and modification of
genes responsible for the immunopathology of asthma could not constitute a coherent explanation for the
increase in asthma prevalence observed in the last 20 years. Environmental factors therefore appear, to be
the most plausible explanation. Among these factors, airborne pollens, air pollution and changes in
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lifestyle are in the forefront as possible culprits. Bronchial asthma is defined as bronchial obstruction
which is reversible, either spontaneously, or under the effects of bronchodilator drugs. On the physiopathological level, asthma is characterized by an inflammation of the bronchial mucous membrane. This
inflammation is continuous, more or less significant, according to the degree of seriousness of illness,
triggered by many inflammatory cells including eosinophils and macrophages. Many studies have
characterized this bronchial inflammation and studied the factors that could induce and/or aggravate it
(Anderson et al., 2013). Many atmospheric pollutants could interact with airborne allergens, magnifying
response by aeroallergens. This interaction could be linked to the fact that a pollutant could be a co-factor
of allergic reaction or it can induce a bronchial inflammation that could add to the inflammation which is
itself produced by inhalation of the allergen. It’s not only the outdoor air pollution that contributes to the
development and exacerbation of asthma, but also the indoor air pollution including biogas mass fuel,
chulah burning as in India, which contributes to a great extent in increasing development of bronchial
asthma.
Pathogenesis: A better understanding of pathogenesis of asthmatic individuals who are susceptible to
outdoor air pollution exposure should enable the design of effective preventive strategies. The theory that
air pollution can cause exacerbations of pre-existing asthma is supported by several studies over the years
(Friedman et al., 2001), but recent evidence suggests that air pollution might cause new onset asthma as
well (Nishimura et al., 2013). A recent meta-analysis of cross-sectional studies that included different
levels of pollution showed no effect of long-term exposure to pollution on asthma prevalence (Anderson
et al., 2013). Although most of the outdoor air pollution almost always occurs as a mixture, air quality is
regulated by most jurisdictions in terms of its individual components. With increasing attention to trafficrelated air pollution (TRAP) as the exposure variable of interest, a shift has focussed on individual
components of the pollution mixture. Different types of pollutants can cause different level of damage to
the airways. Specific pollutants can induce airway inflammation (eg, ozone, nitrogen dioxide, and PM
<2·5 μm in diameter) and airway hyper-responsiveness (ozone and nitrogen dioxide) (Aris et al., 1993;
Poynter et al., 2006). In addition, oxidative stress has been associated with pollutant exposures (ozone,
nitrogen dioxide, and PM2·5) (Liu et al., 2009). Therefore, exposure to these pollutants leads to
exacerbations and possibly even the onset of asthma. The mechanisms by which pollutants induce these
effects are not completely clear. Because the pollutants of interest, including TRAP, can cause oxidative
stress, and the ability of antioxidant defences to handle the increased load of reactive oxygen species
generated in the lungs after exposure is an important determinant of risk for subsequent adverse effects
(Guarnieri et al., 2014). There may be other pathways through which oxidising pollutants might also
affect severity of asthma involving immune responses. TRAP, specifically ambient polycyclic aromatic
hydrocarbons and diesel-exhaust particles, affect regulatory T cell (Treg) function through an epigenetic
mechanism (Brunst et al., 2013). Hypermetylation in Foxp3 associated with chronic exposure to
polycyclic aromatic hydrocarbons or diesel-exhaust particles leads to suppression of Treg function and
increased asthma severity as assessed by symptoms and lung function.
Even indoor air pollution also can be a significant problem for the asthmatic patients. It can come from
indoor cooking or heating, open fireplaces, passive smoking, indoor plants and offgassing of building
materials. This problem has been increasingly recognized and was termed ‘sick building sydrome’ (SBS)
referring to health issues with subsequent loss of productivity and increased sick leave. Indoor air
pollution leads to increased incidence of pneumonia, allergy, chronic obstructive pulmonary diseases
(including asthma), lung cancer and others. In fact, the World Health Organization estimates that 4.3
million people worldwide die every year from indoor air pollution, mostly from indoor use of solid fuels
(Bowatte et al., 2015). Interventions include switching to alternative fuels such as electricity or solar
power, using improved stoves and having adequate ventilation.
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Pro-inflammatory Effects: Many atmospheric pollutants are capable of inducing an inflammation at
different levels of the airways. The former is at the root of a bronchial hyper-reactivity of the airways.
These pollutants are responsible for bronchial irritation, depending upon different individual mechanisms,
which are often accompanied by cytotoxic effect on epithelial cells of airways. These effects have been
studied experimentally in vitro, on animals or human beings at controlled exposures. The principal
pollutants studied are sulphur dioxide, oxides of nitrogen and ozone. All these studies have shown that
pollutants, generally with high concentration, could be the root cause of a transient bronchial
inflammation. The clinical significance of this inflammation is, however, difficult to establish. Many
studies have shown that asthmatic or allergic subjects were not more sensitive to the effects of ozone than
healthy subjects, contrary to the results obtained with SO2 or NO2. In an identical population, some
subjects might react to ozone exposure with a decrease of FEV 1 and other measures. In elderly
population, exposure to ozone only entails little or no modification of the pulmonary functions (Linn et
al., 1988). The response to ozone would decrease with age, or at certain periods during the year.
Moreover, it must be noted that in healthy subjects these effects were observed at higher concentration of
ozone than the maximal concentrations that could have been measured in the atmosphere.
Numerous epidemiological studies concerning mortality and morbidity figures have been conducted since
1970s for studying the relation between atmospheric pollution and asthma. In ecological studies, the state
of the health is estimated from aggregate data of hospitalizations, emergency visits, absenteeism etc.
These studies are generally retrospective, and allow into account certain confounding factors, such as
influenza epidemics, meteorological factors, and long-term variations. Prospective studies evaluates the
state of health from individual data like focussing on healthy patients or asthmatic patients and its risk
factors, or take into account numerous environmental factors linked to respiratory ailments and, finally,
utilizing the appropriate techniques of analysis. The long term effects of continued exposure to pollution
are determined from cross-sectional studies carried out in geographically different zones. Finally, one
must understand that the relation between atmospheric pollution and asthma is complex. Multi-factor
phenomena have an influence on pollution, as well as on health.
Short Term Effects: There has been some relation between atmospheric pollution and readmissions to
emergency departments due to asthma exacerbations. The first study showed that the correlation between
exposure to PM10 (particles of size equal to 10u) and asthma severity in people more than 65 years
(Neukirch et al., 1999). Pollution levels observed in the region of Paris in the course of this period were
linked to problems of health in spite of relatively low pollution peaks. Thus, it’s not only pollution peaks
which were implicated, but also pollution levels commonly observed in the area. For example, an increase
in the level of fine suspected particles upon 26, 74 and 111 mg/m3, on a daily average, was accompanied
by increases of: 2%, 4% and 5% of non – accidental mortality; 2%, 5% and 10% of the daily number of
hospitalizations at state hospitals for respiratory and cardiovascular causes; and 4%, 18% and 30% of the
daily number of SOS home visits for asthma (Neukirch et al., 1999). Some of the studies have shown the
short-term effects of pollution on respiratory health. These studies were analysed according to suitable
techniques for this type of data, taking into account some factors which are weather-dependent at the time
of the study (Segala et al., 1998). The objective was to study the daily relation between the acidparticulate pollution of winter and the morbidity linked to asthma. The results of these studies indicated
that there was harmful effect of acid-particulate pollution in asthmatic subjects, after taking into account
the temperature and the relative humidity. At the same time, the incidence and duration of the symptoms
slightly but significantly increased with pollution, in spite of the low levels of black fumes and SO2.
Long Term Effects: The long-term effect of a continued exposure to atmospheric pollution was studied
by comparing different geographic zones. Forastiere et al., (1994) compared the prevalence of bronchial
hyper-reactivity in a polluted industrial pollution and that of non- polluted rural zone, in a representative
sample of children from 7 to 14 years. They concluded that the facts of living in a polluted area, even if
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pollution levels are lower than standard levels, could increase bronchial hyper-reactivity, independently of
asthma, atopy and level of pulmonary functions. In Germany, the reunification allowed for the
comparison of populations, which were genetically close, but had very different life styles and
environmental exposures. Mutius et al., (1995) studied children from 9 to 11 years, in Munich, where
industrial pollution was weak, but the automobile traffic was dense, and at Leipzig, in former East
Germany where industrial pollution was high. They concluded that sensitivity to aeroallergens was much
more frequent in Munich. This could explain the differences between the former West Germany and the
former East Germany regarding the prevalence of asthma and hay fever. On the other hand, in the former
East Germany, the prevalence of bronchitis was observed to be higher than in the West, and a significant
association was found between the levels of SO2 and suspended particles, and the symptoms of the upper
airway were observed (Forastiere et al., 1994).
Concurrent exposure to aeroallergens and air pollutants can enhance airway inflammation and lead to
asthma exacerbations. A cross-sectional study using population-level data showed that high exposure to
fungal and pollen allergens can interact with PM2.5 or coarse particulate matter measuring less than 10
μm in diameter to increase the risk of hospitalizations for asthma. In another study (Stevens et al., 2019),
co-exposure to diesel exhaust particles (DEPs) and dust mite allergen increased TH2 cytokine levels and
airway responsiveness in a murine model, and high exposure to DEPs was associated with asthma in
atopic children but not in non-atopic children. Small clinical trials (Brandt et al., 2015; Carlsten et al.,
2016) in adults have demonstrated enhanced allergen-induced airway inflammation in participants
exposed to DEPs, ozone, and NO2. Whether by modifying outdoor activity during the high pollen season
or reducing indoor allergen levels attenuates pollutant effects on asthma requires further research.
CONCLUSION
In conclusion, the effects of atmospheric pollution, including indoor air pollution in patients with
bronchial asthma are still unclear. Current evidence suggests that chronic stress and an unhealthy diet or
low levels of antioxidant vitamins interact with air pollution to cause or worsen asthma. Well-designed
randomized clinical trials should help determine the extent to which dietary interventions or vitamin
supplementation mitigate the harmful effects of air pollution on asthma. Because of the complex etiology
of asthma, multifactorial trials examining several interventions (i.e., weight loss, stress reduction, and a
healthy diet) might be best suited to identify the most effective modifiers of pollutant-related effects.
REFERENCES
Anderson HR, Favarato G, Atkinson RW (2013). Long-term exposure to air pollution and the
incidence of asthma: meta-analysis of cohort studies. Air Quality and Atmosphere and Health, 6 47-56.
Aris RM, Christian D, Hearne PQ, Kerr K, Finkbeiner WE, Balmes JR (1993). Ozone-induced
airway infl ammation in human subjects as determined by airway lavage and biopsy. American Review in
Respiratory Disease, 148 1363–72.
Aubier M (2000). Relation between asthma and atmospheric pollution. Le Concouurs Medical, 122(34)
2419-2423.
Bowatte G, Lodge C, Lowe AJ, Erbas B, Perret J, Abramson MJ, Matheson M, Dharmage SC
(2015). The influence of childhood traffic-related air pollution exposure on asthma, allergy and
sensitization: a systematic review and a meta-analysis of birth cohort studies. Allergy, 70(3) 245-256.
Brandt EB., Biagini Myers, JM, Acciani TH, Ryan PH., Sivaprasad U, Ruff B, et al. (2015).
Exposure to allergen and diesel exhaust particles potentiates secondary allergen-specific memory
responses, promoting asthma susceptibility. Journal of Allergy and Clinical Immunology, 136 295–303.

Centre for Info Bio Technology (CIBTech)

36

International Journal of Basic and Applied Medical Sciences ISSN: 2277-2103
Online, International Journal Available at http://www.cibtech.org/jms.htm
2020 Vol. 10(1) January-June, pp. 33-37/Gaude
Review Article (Open Access)
Brunst KJ, Leung Y-K, Ryan PH, et al. (2013). Forkhead box protein 3 (FOXP3) hypermethylation is
associated with diesel exhaust exposure and risk for childhood asthma. Journal of Allergy and Clinical
Immunology, 131(2)592-594.
Carlsten C, Blomberg A, Pui M, Sandstrom T, Wong SW, Alexis N, et al. (2016). Diesel exhaust
augments allergen-induced lower airway inflammation in allergic individuals: a controlled human
exposure study. Thorax, 71 35–44.
Forastiere F, Corbo GM, Pistelli R, Michelozzi P, Agabiti N, Brancoto G, Ciappi G, Perruci CA
(1994). Bronchial hyperresponsiveness in children living in areas with different air pollution levels.
Archives of Environmental Health, 49 111-118.
Friedman MS, Powell KE, Hutwagner L, Graham LM, Teague WG (2001). Impact of changes in
transportation and commuting behaviors during the 1996 Summer Olympic Games in Atlanta on air
quality and childhood asthma. JAMA, 285 897–905.
Guarnieri M, Balmes JR (2014). Outdoor air pollution and asthma. Lancet, 383 1581–1592.
Linn W, Avol E, Shamoo D (1988). Repeated laboratory ozone exposure of volunteer Los Angeles
residents: Apparent seasonal variation in response. Toxicology and Industrial Health, 4 505-520.
Liu L, Poon R, Chen L, et al. (2009). Acute eff ects of air pollution on pulmonary function, airway infl
ammation, and oxidative stress in asthmatic children. Environmental Health Perspective, 117 668–74.
Neukirch F, Segala CI, Le Moullec Y, Korobaeff M, Aubier M (1999). Short term effects of low level
winter pollution on respiratory health of asthmatic adult. Archives in Environment and Health, 53(5) 32328.
Nishimura KK, Galanter JM, Roth LA, et al. (2013). Early-life air pollution and asthma risk in
minority children. The GALA II and SAGE II studies. American Journal of Respiratory Critical Care
Medicine, 188 309–18.
Poynter ME, Persinger RL, Irvin CG, et al. (2006). Nitrogen dioxide enhances allergic airway
inflammation and hyper responsiveness in the mouse. American Journal of Physiology-Lung Cell
Molecular Physiology, 290 L144–52.
Segala C, Fauroux B, Just J, Pascual L, Grimfeld A, Neukirch F (1998). Short term effects of winter
air pollution on respiratory health of asthmatic children in Paris. European Respiratory Journal, 11 677685.
Stevens EL, Rosser F, Forno E, Peden D, Celedon JC (2019). Can the effects of outdoor air pollution
on asthma be mitigated? Journal of Allergy and Clinical Immunology, 143(1) 2016-9.
Von Mutius E, Sherill DL, Fritzsch C, Martinez FD, Lebowitz MD (1995). Air pollution and upper
respiratory symptoms in children from East Germany. European Respiratory Journal, 8 723-728.

Centre for Info Bio Technology (CIBTech)

37

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/342634832

URACHAL SINUS IN A 40-YEAR-OLD MALE: A CASE REPORT
Article · June 2020
DOI: 10.32677/IJCR.2020.v06.i06.007

CITATIONS

READS

0

11

7 authors, including:
Rajendra Nerli

Shridhar C. Ghagane

KLE University

KLES DR. PRABHAKAR KORE HOSPITAL & MEDICAL RESEARCH CENTRE, BELAGAVI, IN…

226 PUBLICATIONS 926 CITATIONS

104 PUBLICATIONS 117 CITATIONS

SEE PROFILE

Murigendra Hiremath
Karnatak University, Dharwad
170 PUBLICATIONS 873 CITATIONS
SEE PROFILE

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

Modern Diet and its Impact on Human Health View project

Alternative Medicine View project

All content following this page was uploaded by Shridhar C. Ghagane on 15 July 2020.
The user has requested enhancement of the downloaded file.

SEE PROFILE

Case Report
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ABSTRACT
The urachus or median umbilical ligament is a normal embryonic remnant of the primitive bladder dome and extends upward from
the anterior dome of the bladder toward the umbilicus. The tubular urachus is normally changed into a fibrous band after birth. If
this regression is incomplete, disorders of the urachus can appear. Umbilical-urachal sinus occurs when the umbilical end of the
urachus fails to obliterate and persists as a fusiform outpouching structure just below the navel. Periumbilical pain and tenderness
with a periodic discharge through the navel and a wet umbilicus are usually reported in patients with an umbilical-urachal sinus.
We report the case of a 40-year-old, diabetic, and hypertensive male presenting with recurrent episodes of pus discharge from the
umbilicus. Further, evaluation with a computed tomography confirmed the presence of urachal sinus. We discuss the management
of the same, along with a brief review of the literature.
Key words: Surgical excision, Urachal anomalies, Urachal sinus, Urachus

U

rachus or the median umbilical ligament is a fibrous
strand connecting umbilicus to the bladder, representing
the embryologic remnant of the cloaca and allantois [1].
Urachus may persist after birth and give rise to a spectrum of
pathological anomalies: Patent urachus (about 50%), umbilical
cyst (about 30%), umbilical sinus (about 15%), or vesicourachal
diverticulum (about 3–5%) [2]. Conventionally, all symptomatic
urachal anomalies in children are removed to alleviate the
symptoms. The recent literature, however, suggests excision of
even incidentally discovered urachal anomalies so as to prevent
future problems [3]. Development of urachal adenocarcinoma
though rare carries significant morbidity and mortality. We report
the case of a 40-year-old male presenting with a urachal sinus.
CASE REPORT
A 40-year-old male presented to the urological services of the
hospital with complaints of recurrent episodes of pus discharge
from the umbilicus. These symptoms appeared in episodes over
the past 10 years. The patient was a diabetic and hypertensive,
diagnosed 5-years before the presentation, and was on oral
medications.
On physical examination, the pulse rate was 88 bpm and
blood pressure was 140/90 mmHg measured in the right arm
with the patient in a supine position. A purulent, non-foul
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smelling discharge was seen from the umbilicus; no opening was
visualized.
Blood biochemistry results were normal except for the elevated
blood sugar levels and glycosylated hemoglobin of 11.9%. The
patient was started on antibiotics (injection cefotaxime 1000
mg IV, 12th hourly) and injection insulin to control diabetes
mellitus. Ultrasonography of the abdomen revealed no obvious
abnormality. Computed tomography (CT) showed evidence of a
thin linear hypodense tract extending from the umbilicus toward
the bladder of an approximate length of 4.5 cm. There was a focal
speck of calcification on the anterior wall of the urinary bladder
and attachment of the tract (Fig. 1a and b).
A diagnosis of the urachal sinus was made and the patient
prepared for surgery. The patient underwent diagnostic rigid
cystoscopy to rule out any bladder pathology. A midline incision
extending from 2.5 cm superior to umbilicus until the pubic
symphysis was taken. The urachal tract was identified and
dissected up to the bladder. The urachal sinus and diverticulum
were dissected and excised along with a cuff of the bladder
(Fig. 2a-d).
The excised specimen was sent for histopathological
examination. Gross findings revealed a brownish tubular structure
measuring 7 cm×3 cm external surface was unremarkable, and the
cut section showed a smooth inner surface. Microscopy studies
revealed a tubular structure lined by transitional epithelium
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Figure 1: (a and b) Computed tomography scan shows evidence of a
thin linear hypodense tract extending from the umbilicus toward the
bladder of an approximate length of 4.5 cm

a

b

c

d

Figure 2: (a) Visualization of the umbilicus under anesthesia revealed
a small opening within it; (b) A midline incision extending from
2.5 cm superior to umbilicus until the pubic symphysis was made;
(c) The urachus tract was identified and dissected up to the bladder;
(d) The excised urachus specimen.

and the lumen of the tubular structure was patent. Plenty of
fibromuscular and fibroareolar connective tissue surrounded the
tubular structure.
DISCUSSION
Usually, the urachus involutes in utero or early childhood forming
the median umbilical ligament [4]. The incidence of urachal
pathologies in childhood is approximately 1 in 5000 with a maleto-female ratio of 3:1 [5]. In adults, it is rare, approximately two
cases per 100,000 hospital admissions, as the urachal anomalies
usually involute in early childhood. As urachal anomalies are
rare, they present a diagnostic challenge in the adult population.
Adults carry a higher risk of urachal cancer and incur more
morbidity [6].
Clinically, the patient may present with umbilical/urinary
discharge, umbilical mass, vague abdominal pain, or hematuria.
Discharge helps in diagnosis. Urine discharge from the umbilicus
suggests patent urachus, hematuria points toward vesicourachal
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diverticulum, and pus discharge from umbilicus may be present
in umbilical/urachal sinus. The patient may also present with
complications such as infection and malignancy.
Imaging plays a major and definitive role in classifying the
type of urachal anomaly and further characterizing the disease.
Ultrasound and CT are the two imaging modalities that are
commonly used. Whenever an external opening is visualized,
contrast can be injected through the umbilicus to delineate the
tract. A relatively anterior location in the preperitoneal space
with no obscuration by bowel gas makes ultrasound a good tool
for diagnosis. CT further confirms the lesion and assesses for
malignancy.
Urachal anomalies may cause considerable morbidity if
not detected and treated promptly. Benign urachal tumors are
extremely rare and can arise from any portion of the urachal tract,
usually mimicking urachal malignancy. The most commonly
described benign tumors of the urachus are adenomas and
cystadenomas [7]. Because they mimic malignancy, the diagnosis
is usually made at histopathologic analysis after resection of the
lesion.
Malignant urachal neoplasms are rare and account for less than
1% of all bladder cancers. They usually remain undiscovered for
a long period of time and may be found incidentally at imaging or
an advanced stage when symptoms of local invasion or systemic
spread have developed [8]. Around 80% of urachal cancers are
adenocarcinomas, including mucin-producing adenocarcinomas
(69%) and mucin-negative adenocarcinomas (15%). The
remaining 20% of urachal cancers are urothelial, squamous, and
sarcomatoid neoplasms. Urachal adenocarcinomas unfortunately
present with large tumors and manifest with a more prominent
extravesical component than do other non-urachal tumors of the
bladder [8]. The prognosis of urachal adenocarcinoma is usually
poor due to late presentation and advanced stage with local
invasion. The 5-year survival rate for urachal adenocarcinoma
is variable and has been reported to be approximately 49% after
treatment.
CONCLUSION
Persistence of urachus leads to a number of complications,
including urachal sinus. Urachal sinus when symptomatic needs
to be excised so as to relieve the patients of symptoms and prevent
long-term complications of adenocarcinoma.
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COVID-19 pandemic: A challenge to a child with cancer
To The Editor:

of district borders and non-availability of medications has put these

People of all ages can be infected by the new coronavirus (SARS-

children at risk of rapid growth of disease, delay in treatment and poor

CoV-2). Older people and people with pre-existing medical conditions

outcome. A 4.5-year-old child, a known case of synchronous bilateral

(such as diabetes and heart disease) are more vulnerable to becoming

Wilms tumour, having undergone bilateral nephron sparing surgery

severely ill with the virus. There is a widespread anxiety among fami-

was on adjuvant chemotherapy. The COVID-19 pandemic brought

lies of children with cancer due to the risk of exposure to SARS-CoV-

about an interruption in his chemotherapy schedule in January 2020.

2, either in the hospital or community setting.1 Recently, Ogimi et al

When he presented in early May, he had a small swelling of 1.5 cm

reported that infants and younger children (ie, less than 5 years) are

diameter below the left subcostal margin (Figure 1A). Ultrasonogra-

more likely to develop severe clinical manifestations than older chil-

phy revealed a hypoechoic lesion below the skin measuring 1.5 cm in

dren, probably due to immaturity of the immune system.2 Sullivan et al

diameter (Figure 1B). Fine needle aspiration cytology was done, which

reported that the COVID-19 pandemic is one of the most serious global

revealed sheets of cells with high nuclear/cytoplasm ratio (Figure 1C).

challenge to delivering affordable and equitable treatment to children

The features were highly suspicious of a malignant lesion. The lesion

with cancer.3 They have provided practical advice for adapting diagnos-

was excised and histopathological examination revealed a metastasis

tic and treatment protocols for children with cancer during the pan-

from Wilms tumour (Figure 1D). The child has been resumed on further

demic, the measures to be taken to contain it (eg, extreme social dis-

chemotherapy.

tancing) and how to prepare for the anticipated recovery period.

Most childhood cancers behave aggressively and need immediate

The government and administrative measures such as lockdown has

treatment, often requiring prolonged periods of intensive multiagent

further compounded these challenges. Lack of state transport, closure

chemotherapy. Postponement of treatment such as surgery, radiation

F I G U R E 1 A, Subcutaneous swelling in the left subcostal region measuring 1.5 cm in maximum diameter. B, Ultrasonography showing a
hypoechoic lesion. C, MGG stain showing sheets of neoplastic small round cells having high nuclear/cytoplasm (N:C) ratio with hyperchromatic
nuclei and scant to moderate cytoplasm (400×). D, Haematoxylin and eosin (H&E) stain showing a well-capsulated lesion with adjoining adipose
tissue; the capsulated lesion shows neoplastic cells suggestive of recurrence of Wilms tumour (biphasic variant, 40×)
Pediatr Blood Cancer. 2020;e28512.
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Introduction: Angiomyolipoma (AML) is a benign neoplasm and consists of thick-walled poorly
organized blood vessels, smooth muscle, and varying levels of mature adipose tissue. We evaluated the
impact of clinical characteristics, particularly tumor diameter, and surgical treatment in the form of partial
nephrectomy on the outcome of sporadic renal AML.
Materials and Methods: Patients undergoing partial nephrectomy during the period Jan 2000 to Dec 2016
with a final diagnosis of angiomyolipoma formed the study group. Patient demographic data was collected,
and data from during and after surgery was also reviewed.
Results: The median age of the patients was 51 (38-55) years. At presentation, most patients were
asymptomatic (6/8, 75%) with the AML presenting as an incidental finding on imaging done for other
reasons. There was classical triphasic AML, consisting of elements of adipose tissue, smooth muscle and
abnormal blood vessels, in 5/10 tumours (50%). The more aggressive epitheliod variant AML was present
in 2/10 (20%). The median follow-up of the patients was 38 (29-64) months. During the follow-up period
one (12.5%) patient who had two lesions progressively showed evidence of rising creatinine and decreasing
creatinine clearance.
Conclusions: AML is a benign renal neoplasm and should be treated initially conservatively. Surgical
intervention when required should be nephron sparing so as to reduce the incidence of perioperative
complications, loss of renal units, and development of CKD.
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Renal mass
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hamartoma however, recent evidence has suggested that it is
neoplastic in origin with evidence of a monoclonal, rather
than polyclonal, source. 1,5 Angiomyolipoma derives itself
from perivascular epithelioid cells, belonging to a group of
tumors referred to as PEComas (perivascular epithelioid cell
tumors). 4,6 The tumor is predominantly found in females, 1
is rare before puberty, suggesting a potential hormonal
influence and strongly expresses estrogen receptor β ,
progesterone receptor, and androgen receptor. 7
The most common complication related to renal AML is
retroperitoneal bleeding, which has been reported in 15%

1. Introduction
Angiomyolipoma (AML) accounts for less than 10% of
renal tumors, with autopsy series and ultrasound-screened
populations showing incidences of 0.3% and 0.13%,
respectively, in the general population. 1,2 It is a benign
neoplasm and consists of thick-walled poorly organized
blood vessels, smooth muscle, and varying levels of mature
adipose tissue. 3,4 Initially it was considered to be a form of
* Corresponding author.
E-mail address: rbnerli@gmail.com (R. B. Nerli).
https://doi.org/10.18231/j.ijpo.2020.086
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of patients 8 and may lead to shock in 20% to 30% of these
patients. The primary indication for treatment of renal AML
is the presence of symptoms or suspected malignancy as
per the current guidelines of the European Association of
Urology. 9 The treatment decisions for lesions with unusual
growth and imaging characteristics could be guided by
biopsy. 6 Large AMLs, women of childbearing age, and
patients for whom follow-up or access to emergency care
may be inadequate 9 may be included for prophylactic
intervention as per level C recommendations. The treatment
threshold for AML tumors till recently was a diameter of
≥4 cm, which has been disputed presently. Recent studies
have shown that treating all AMLs of >4 cm may lead to
an over-treatment rate of 65%. 10 The aim of this study was
to evaluate the impact of clinical characteristics, particularly
tumor diameter, and surgical treatment in the form of partial
nephrectomy on the outcome of sporadic renal AML.
2. Materials and Methods
Patients undergoing partial nephrectomy during the
period Jan 2000 to Dec 2016 at our institution
formed the study group. After obtaining approval
from the Institutional/University Ethical committee,
we retrospectively reviewed the inpatient and outpatient
case records using the hospital approved renal tumor
departmental database. Of the patients undergoing partial
nephrectomy, 8 had a final pathological diagnosis of AML.
Patient demographic data was collected, and data from
during and after surgery was also reviewed. Preoperative
imaging including renal ultrasonography (USG), contrastenhanced Computed Tomography (CT) (Figure 1), or
contrast-enhanced MRI done at our institution was also
reviewed. Images were reviewed for evidence of the
presence of fat- containing areas in the tumor. Pathological
results were reviewed, and results were confirmed using
light microscopy and immunohistochemistry as and when
felt necessary.
The follow-up visits were at 3 months after surgery
and then annually thereafter. Serial follow-up imaging was
obtained using renal USG. Renal function was assessed with
estimation of serum creatinine and creatinine clearance.
3. Results
Patient demographic data for the 8 patients undergoing
partial nephrectomy was as shown in (Table 1). The median
age of the patients was 51 (38-55) years. At presentation,
most patients were asymptomatic (6/8, 75%) with the AML
presenting as an incidental finding on imaging done for
other reasons. Both (25%) the symptomatic patients had
gross hematuria with ipsilateral flank pain. Four (50%)
of the patients had a diagnosis of AML on preoperative
imaging. In the remaining four patients a diagnosis of a
heterogeneously enhancing mass with no fat noted was

made on imaging. All the patients had a normal appearing
and functioning contralateral kidney. Seven (87.5%) of the
patients had a solitary lesion whereas one other patient had
two lesions near to each other of similar size.
Pre-operative biopsy was not done in any of the patients
given the strong suspicion of renal cell carcinoma/sarcoma
and the notoriously inaccurate findings on needle biopsy
with these fatty lesions. The variables during surgery were
as listed in (Table 2). Open partial nephrectomy was
performed in five patients (Figure 2), and laparoscopic
partial nephrectomy in three others. The decision to perform
open/laparoscopic was based on the surgeons choice.
None of the patients needed either intra-operative or
post-operative blood transfusions. The median blood loss
was 80.2±16.48 (50-100) cc, median operating time was
109.75±17.46 (90-150) mins. Two (25%) patients had
minor post-operative complications including fever and
upper respiratory tract infection. Serum creatinine was
estimated at three months and at the end of 1 year after
surgery. None of the patients had chronic kidney disease
prior to surgery. At the end of one year, none of the
operated patients had significant deterioration of estimated
glomerular filtration rate (eGFR) and none of the patients
progressed to chronic kidney disease (CKD). The median
follow-up of the patients was 38 (29-64) months. During
the follow-up period one (12.5%) of the two patients who
had two lesions progressively showed evidence of rising
creatinine and decreasing creatinine clearance. The patient
progressed to CKD with eGFR of <60 ml/min.
The pathological findings were as listed in Table 4.
In all, 10 tumors were removed from 8 patients. The
median (range) histological size of the excised specimen
was 5.84±0.99 (4.5 – 7.5) cm. There was classical triphasic
AML, consisting of elements of adipose tissue, (Figure 3 a)
smooth muscle and abnormal blood vessels (Figure 3b), in
5/10 tumours (50%). The more aggressive epitheloid variant
(Figure 3 c) AML was present in 2/10 (20%).
4. Discussion
Angiomyolipoma is an uncommon benign renal tumor
that accounts for <5% of enhancing renal masses. 11 The
strategy for the treatment of renal AMLs was based
mainly on evidence acquired during the 1980’s. 12 As major
retroperitoneal bleeding was known to be the most severe
complication of AML, prophylactic treatment was indicated
to avoid this hemorrhagic event. For many years, the
threshold diameter for prophylactic treatment has been 4
cm. 12 The diagnostic methods for AMLs have improved
significantly during recent years. In view of these improved
diagnostic methods, it would be appropriate to re-evaluate
the indications and efficacy of various invasive treatment
strategies for AML.
Kuusk et al 13 performed a literature review covering
the era of modern diagnostic modalities to obtain detailed
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Fig. 1: a & b: Shows an ill-defined heterogeneously enhancing fat containing mass lesion involving upper inter-polar region of the left
kidney measuring 6.1X1.7X2.3 cms. Medially it extends into right midpole calyx and renal pelvis.

Table 1: The demographics of the patients
No
1

2

3

4

Variable
Gender
Female
Male
Side
Left
Right
Presentation
Incidental
Hematuria
Size on imaging (cms)

Median (range) & n (%)
7 (87.5%)
1 (12.5%)
5 (62.5%)
3 (37.5%)
6 (75%)
2 (25%)
5.84±0.91 (4.5-7.5)

Table 2: Operative variables
No
1
2
3
4
5
6
7

Variable
Surgery performed – Open partial nephrectomy Laparoscopic
partial nephrectomy
Warm ischemia time (mins)
Estimated blood loss (cc)
Blood transfusions
Length of post-operative hospital stay (days)
Operating time (mins)
Complications - minor

Median (range) & n (%)
5 (62.75%) 3 (37.5%)
21.18±2.85 (15-25)
80.2±16.48 (50-100)
4.2±1.34 (3 – 7)
109.75±17.46 (90-150)
2 (25%)
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Fig. 2: a:The left kidney is exposed to reveal a red coloured mass lesion arising from the upper portion of left kidney;b: An incision is
marked around the mass lesion; c: The mass lesion is excised, leaving a huge deficit; d: The kidney is sutured over surgicel

Fig. 3: a: Photomicrograph showing spindled myoid cells and adipose tissue (H & E stain, 400X); b: Photomicrograph showing distorted
vessels with fat and angiomyolipoma. (H & E stain, 200 X); c: Photomicrograph showing clusters of epithelioid cells, separated by mature
adipose tissue a feature of epithelioid variant of angiomyolipoma.

Nerli et al. / Indian Journal of Pathology and Oncology 2020;7(3):435–440

439

Table 3: Renal function of the patients
No

Variable

1
2
3

Serum Creatinine mg% (range)
Estimated GFR ml/min (range)
Progression to new onset CKD at the
end of 1 year

Pre-operative
1.02±0.11 (0.9 – 1.2)
90.5±13.86 (80-130)

3 months after
surgery
1.11±0.16 (0.9-1.3)
80.2±27.06 (84-120)
-

1 year after surgery
1.11±0.16 (0.9-1.3)
88.4±18.78 (80-120)
-

Table 4: Histopathology
No
1

2

3

Feature
Histopathology
Triphasic (classic)
Epitheloid
Fat predominant
Surgical margins
Negative
Positive
Median size (range) cm of the excised lesion

patient data on the efficacy of the current treatment
strategies. They concluded that the prevalence of major
bleeding was high in sporadic AMLs with a diameter of >6
cm. Among current treatment methods, embolization was
associated with a significantly higher risk of re-intervention.
They suggested a conservative treatment in AMLs of <6
cm in diameter. Kuusk et al 13 felt that there was a needto
define the risk factors for bleeding and assess the relative
benefits of different treatment modalities. The median size
of the lesions in our series was 5.9 (4.5-7.5) on imaging and
the excised lesion was 5.84±0.99 (4.5 – 7.5). Two (25%)
patients in our series had gross hematuria.
Several minimally invasive techniques, including
cryotherapy and arterial embolization (AE), have been
successfully used to treat large symptomatic AMLs,
including in the setting of acute haemorrhage. Ramon et
al. 14 treated 48 kidneys with a mean tumour size of 10.3 cm
with AE, with a 5-year freedom-from-surgery rate of 94%.
Lane et al. 15 even treated patients with massive bilateral
AMLs secondary to the tuberous sclerosis complex with
AE, and was able to preserve renal function conservatively
without intervention for prolonged periods (>20 years).
Today surgical intervention for AML is only necessary in
selected circumstances.
Nephron sparing-surgery for sporadic AMLs is known
to offer preservation of renal function and is associated
with acceptable complication and low local recurrence
rates. 11 Boorjian et al. 16 in his series of 58 patients
undergoing nephron-sparing surgery for AML, reported
a 12% complication rate, including 5% of patients with
sustained urine leaks. They reported that none of their
patients developed de novo chronic renal insufficiency
through a median follow-up of 8 years, based on only serum
creatinine levels which is an inaccurate way to determine
renal function. 17,18

N (%)
5 (50%)
3 (30%)
2 20%)
9 (90%)
1 (10%)
5.84±0.99 (4.5 – 7.5)

Berglund et al 11 in their series reported a 16% rate of
loss of a renal unit and, 14% of patients had progressed
to new-onset CKD at the last follow-up. Avoiding the
development of CKD by avoiding unnecessary renal surgery
is an important goal in diagnosing and treating AML
renal masses. Though none of the patients in our series
underwent nephrectomy, 12.5% of the patients progressed
to CKD in the follow-up period. The limitations of our
study were the small number of cases, the retrospective
nature of our study and that we included patients undergoing
partial nephrectomy only. A prospective study assessing all
forms of intervention including surveillance would help us
to elucidate that question of CKD. In conclusion, AML
should be treated conservatively when diagnosed. Surgical
intervention if necessary should be nephron sparing so as to
reduce the incidence of perioperative complications, loss of
renal units and the development of CKD.
5. Source of Funding
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Abstract
Background: We prospectively evaluated the oncological and renal functional outcomes of children with unilateral Wilms’ tumor (WT)
undergoing nephron‑sparing surgery (NSS) versus ablative nephrectomy. Materials and Methods: Children presenting with unilateral WT from
January 2006 to December 2015 were prospectively randomized to undergo either ablative (simple/radical) nephrectomy or NSS. Treatment
was administered according to the Societe Internationale d’Oncologie Pediatrique‑2001 protocol. Results: During the 10‑year study period,
13 children underwent ablative nephrectomy, and 15 underwent NSS (partial nephrectomy/wedge excision). The contralateral kidneys were
found to be normal on ultrasonography and computed tomography imaging. The mean age at intervention was 44.8 ± 16.7 months. Eight
children presented with Stage I disease and the remaining 20 had Stage II disease. The mean follow‑up period was 53. 68 ± 23.82 months
and all children were alive at the last follow‑up without any clinical evidence of disease. The event‑free survival rates were 100% and 92.3%
in the children undergoing NSS and ablative nephrectomy, respectively. The children who underwent ablative nephrectomy presented with
considerably higher mean systolic and diastolic blood pressures, as well as significantly elevated mean values of serum creatinine compared
to their ablative nephrectomy counterparts. Conclusion: The oncological outcome of NSS was as good as ablative nephrectomy in children
with unilateral WTs. NSS also minimized the loss of renal function.
Keywords: Blood pressure, creatinine, kidney failure, kidney neoplasms, Wilms’ tumor

Introduction
Wilms’ tumor (WT) is the most commonly occurring solid
renal malignant neoplasm in children.[1] WT was formerly
considered to be essentially a fatal disease despite aggressive
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management. Several groups such as the National WT Study
Group (NWTSG), Children’s Oncology Group (COG),
United Kingdom Children’s Cancer Study Group, and
Societe Internationale d’Oncologie Pediatrique (SIOP) have
collaborated in the past several decades to study and improve
the outcomes of children with renal tumors. These cooperative
efforts have led to significantly improved outcomes despite the
varying treatment protocols between the groups. Numerous
studies have since reported an overall survival rate <90%
for children suffering from WT.[2] Conventionally, children
presenting with WT were treated with radical nephrectomy,
whereas nephron‑sparing surgery (NSS) was reserved for
children either with bilateral tumors or tumors affecting a
solitary kidney, as a means to avert immediate postoperative
renal failure. [3] More recently, NSS has been used for
children with WT in the absence of outright indications.[4,5]
This change has been brought about due to several reasons,
including the search for approaches to reduce the morbidity
of WT treatment, the increasingly efficacious use of NSS in
adults, increased understanding of NSS in a large number of
urologists, and improvements in NSS technique over time that
have further improved surgical success rates and minimized
complications.[6] It is now recognized that NSS in adults offers
substantial advantages in safeguarding the long‑term renal
and cardiovascular function in addition to overall survival
benefits.[7,8] Wang et al.[6] retrospectively appraised the SEER
database for children aged 18 years or younger diagnosed with
WT. The authors analyzed data comprising of 876 boys and
956 girls with WT (mean ± SD age 3.3 ± 2.9 years) and found
114 (6.2%) children who underwent NSS (unilateral WT in 74
and bilateral in 37) with a median follow‑up of 7.1 years. NSS
was significantly related to unknown lymph node status (Nx
vs. N0, P < 0.001) and smaller tumor size (P < 0.001). Despite
lymph node under‑staging, overall survival was comparable
between patients undergoing NSS and radical nephrectomy. In
the present study, we prospectively evaluated survival, local
recurrence rates, and renal function outcomes in children with
unilateral localized WT treated either with NSS or ablative
nephrectomy.

Materials and Methods
Children presenting with unilateral WT during the study
period (January 2006 to December 2015) comprised the study
group. The study was carried out after obtaining clearance from
KLESKF Institutional Ethics Committee (KLESKF/2014/013).
Written informed consent was obtained from all of the patients
before entering the study. All children with nonmetastatic WT
underwent standard preoperative chemotherapy (4 weeks of
pretreatment with Vincristine weekly and Actinomycin D
biweekly) as per the SIOP‑2001 protocol. Postchemotherapy
computed tomography (CT) was done in all children, and
the feasibility of NSS was assessed by the surgical team in
consultation with radiologists. The feasibility criteria were
based on postchemotherapy CT as follows: (a) ≥50% reduction
in the size of the tumor; (b) feasibility to excise the tumor by

clamping the main renal vessels; and (c) after resection, the
residual renal parenchyma should be a minimum of 20% of
the original volume. Only children in whom it was feasible to
perform NSS were prospectively randomized to undergo either
simple/radical nephrectomy or NSS using a random number
table. The surgical procedure in this study was performed
through a wide transverse transabdominal incision. Simple
nephrectomy was defined as removal of the tumor‑containing
kidney after incision of Gerota’s fascia [Figure 1a and b]. Only
the fatty tissue placed directly on the surface of the tumor was
removed along with the tumor.[9,10] Radical nephrectomy was
defined as removal of the tumor‑containing kidney together
with perirenal fat tissue and Gerota’s fascia. The choice to
perform either simple or radical nephrectomy was based
purely on the decision of the operating surgeon. In the case of
NSS, the Gerota’s fascia was opened and the perirenal fat was
dissected off the renal surface excluding the fat attached to the
mass [Figure 2a‑c]. Stage I disease and favorable histology
tumors were assessed using frozen sections. Following NSS,
Gerota’s fascia was approximated over the kidney remnant to
maintain tissue plains. Lymph node sampling was performed in
all patients. All children received standard (two‑or three‑drug)
adjuvant chemotherapy as per the SIOP 2001 guidelines. On
follow‑up, all children underwent physical examinations which
included height, weight, and blood pressure measurements
in the supine position (average of two readings which were
recorded using a mercury manometer by a single investigator).
Blood biochemistry tests to assess kidney function were done,
including urinalysis, serum creatinine, urinary creatinine, and
urinary protein excretion. Serum and urinary creatinine and
urinary proteins were determined using an auto‑analyzer.
The urinary protein‑to‑creatinine ratio was determined in
early morning urine samples collected before the patients
were ambulant (normal range <20 mg/mmol). The Blood
Pressure Control in Children Task Force guidelines were
used to categorize the children with hypertension as “severe”
or “significant” arterial hypertension. Standard statistical
descriptions of parameters (mean, median, and range) were
used to characterize the data. Statistical analysis was carried out
using SPSS version 22.0 (Armonk, NY, USA) and GraphPad
Prism version 7.0 (GraphPad Software La Jolla, CA 92037
USA).

Results
During the 10‑year study period we treated 33 children presenting
with nonmetastatic WT. Preliminary ultrasonographic and CT
imaging confirmed the diagnosis. After initial chemotherapy,
28 children (18 males and 10 females) were eligible for NSS.
Using the random number table method, the children were
divided into two groups: NSS and ablative nephrectomy. As per
randomization, 15 children underwent NSS and the remaining
13 underwent ablative (simple/radical) nephrectomy.
The mean age of the children at the time of surgery was
44.8 ± 16.7 months. There were no significant differences
between the two groups with respect to mean values of
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Figure 1: (a) Preoperative computed demography scan of a 4‑year‑old
male child presenting with left sided huge renal mass. (b) Postoperative
specimen of simple nephrectomy showing the normal upper pole with a
huge renal mass in the lower pole

age, gender, serum creatinine, systolic and diastolic blood
pressure in the preoperative period [Tables 1 and 2]. None
of the children were hypertensive in the preoperative period.
The mean follow‑up period was 53.68 ± 23.82 months. Only
one child undergoing ablative (simple) nephrectomy had
recurrence of the disease on the same side and was treated
with radiotherapy and chemotherapy. The event‑free survival
rate was 100% in the children undergoing NSS and 92.3%
in the children undergoing ablative nephrectomy. All of the
children were alive with no clinical evidence of residual
disease at the last follow‑up. The children who underwent
ablative (simple/radical) nephrectomy presented with greater
mean systolic and diastolic blood pressure values, as well as
considerably elevated mean serum creatinine compared to the
children in the NSS group [Table 3] at 12 months postoperative
follow‑up [Figure 3a and b]. There was no significant
difference between the two groups in mean urinary protein to
creatinine ratio, however, two children in the simple/radical
nephrectomy group had a urinary protein to creatinine ratio
of >20 mg/mmol. A longitudinal study of the mean glomerular
filtration rate (GFR) of all children undergoing simple/radical
nephrectomy revealed a significant decrease with increasing
postoperative follow‑up period (P < 0.0001). The slope was
indicative of a persistent and steep decline in GFR values in
the ablative nephrectomy group [Figure 4].

Discussion
NSS (partial nephrectomy or wedge excision) for WT is
conventionally indicated for children with synchronous disease
in bilateral kidneys (accounting for approximately 5% of all
patients with WT) and for those with syndromes that predispose
to late renal failure such as Denys‑Drash syndrome.[11] Several
authors have suggested that NSS should not be considered as a
standard treatment for unilateral disease due to the higher risk
of positive surgical margins and local recurrence of tumors.[12,13]
In addition, it is assumed that the risk of renal failure is a matter
of concern in patients with bilateral WT only.[13] Currently, the
118

c

b

Figure 2: (a) Preoperative, Prechemotherapy computed demography
scan of a 2‑year‑old male child showing a huge renal mass involving the
left kidney. (b) Postchemotherapy computed demography scan showing
massive reduction (>50%), in the size of the renal mass. (c) Operative
specimen of partial nephrectomy

Table 1: Patient’s clinical characteristics
Clinical characteristics

NSS

SN/RN

Age
46.4±15.79
42.4±18.59
Preoperative hypertension
Preoperative maximum diameter (cm)
12.01±0.11
11.32±0.32
Preoperative hemoglobin (g/dl)
13.21±0.22
12.81±0.32
NSS: Nephron-sparing surgery, SN: Simple nephrectomy, RN: Radical
nephrectomy

Table 2: Preoperative and Intraoperative parameters of
the children with Wilms tumor
Number Parameters
1
2

NSS (15)

SN/RN (13)

Age
46.4±15.79 42.4±18.59
Serum creatinine (mg
0.48±0.16
0.42±0.11
%)
3
Systolic blood pressure 102.6±9.57 104.0±6.47
(mmHg)
4
Diastolic blood
65.3±6.18
64.3±6.04
pressure (mmHg)
5
Mean operating time
89.47±1.60 77.07±14.31
(min)
6
Blood loss (cc)
34.73±1.90 34.55±2.84
7
Percentage preservation 42.22±1.21
of kidney in NSS
8
Lymph node sampled
3.04±0.22
9
Comorbidity (%)
12
15
NSS: Nephron-sparing surgery, SN: Simple nephrectomy, RN:
nephrectomy

P
0.5701
0.2482
0.6685
0.6734
0.0024
0.8618
-

Radical

incidence of end‑stage renal disease is approximately 15% at
15 years postsurgery; however, this might vary according to
the genetic etiology.[11] Nephrectomy is the central component
of WT management, and attaining a high cure rate remains
a priority. Largely due to collaborative efforts of various
study groups such as NWTS, SIOP, COG and others, the
overall survival of children with WT now exceeds 90%.[2]
The treatment regime often comprises of radical nephrectomy
and adjuvant chemotherapy. The improved prognosis of WT
patients has allowed surgeons and oncologists to shift their
focus towards reducing the morbidity of treatment. NSS or
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a

b

Figure 3: (a) Graphical representation of serum creatinine done
preoperatively and 12 months postoperatively in children under going
nephron sparing surgery. (b) Graphical representation of serum creatinine
in children under going ablative nephrectomy: Preoperative versus
12 months Postoperative (P = 0.0001)

Table 3: Postoperative parameters at 12 months following
surgery
Number
1

Parameters

NSS

SN/RN

Serum creatinine
0.56±0.08
0.88±0.06
(mg %)
2
Systolic blood
109.4±5.57
110.6±7.63
pressure (mmHg)
3
Diastolic blood
74.5±5.19
82.1±8.78
pressure (mmHg)
NSS: Nephron-sparing surgery, SN: Simple nephrectomy, RN:
nephrectomy

P
0.0001
0.0012
0.0114
Radical

partial nephrectomy (removing just the tumor and the portion
of the kidney that surrounds it) is used as a means to diminish
the burden of therapy in children with WT. The NWTS group
recently released the treatment protocol AREN0534, the first
official protocol to endorse partial nephrectomy for WT. As
per this protocol, neoadjuvant chemotherapy (chemotherapy
given before nephrectomy) followed by partial nephrectomy
is indicated only for patients in whom preserving renal
tissue is essential. These patients include those with bilateral
WT, tumor in a solitary kidney, or unilateral disease with
predisposing syndromes that increase the risk of recurrence
in the contralateral kidney.[14] Although partial nephrectomy
in place of radical nephrectomy is gaining acceptance, partial
nephrectomy for children with unilateral nonsyndromic WT is
still deemed investigational. The fear of local tumor recurrence
or positive surgical margins has been addressed adequately
in several reports. Recently, Wilcox Vanden Berg et al.[15]
examined the Cochrane controlled trials register and compared
the efficacy of NSS to radical nephrectomy for the treatment
of children with WT. They identified 694 relevant articles,
of which 118 were selected for full‑text review, and 66 were
included in the final analysis. The data included 4,002 children,
of whom 1,040 (26%) underwent NSS and 2,962 (74%)
underwent radical nephrectomy. Intra‑operative tumor
rupture (spillage) rates were comparable between the radical
nephrectomy and NSS groups (13 vs. 7%), as were recurrence
rates (12 vs. 11%) and survival rates (85 vs. 88%). The authors
concluded that most contemporary studies reported that the use
of NSS in children with WT and the long‑term oncological
outcomes were similar to radical nephrectomy. We also found

Figure 4: Longitudinal changes of Glomerular filtration rate in children
under going ablative nephrectomy (P = 0.0001)

no increase in local recurrence rates following NSS and that the
event‑free survival was 100% in the children undergoing NSS.
Many would question the role of NSS/partial nephrectomy in
children with unilateral nonsyndromic WT, as the incidence
of end‑stage renal disease in WT patients is as low as 0.7%.[16]
One of the main concerns following ablative (radical/simple)
nephrectomy is the potential threat of renal failure secondary
to surgical reduction of renal mass. The loss of functioning
renal mass is followed by a rise in glomerular capillary
pressure and flow leading to increased GFR and hypertrophy
of the remaining nephrons. These hemodynamic changes
serve to reduce the functional consequences of nephron
loss. However, clinical and investigational data suggest that
sustained hyper‑filtration in the remaining nephrons leads to
progressive glomerular injury, which increases in proportion to
the amount of renal tissue resected and the period of exposure
to hyper‑filtration.[17] In 1932, Chanutin and Ferris described a
syndrome of progressive uremia ensuing glomerulosclerosis
after unilateral nephrectomy and contralateral partial
nephrectomy in a rat model.[18] The benefits of NSS/partial
nephrectomy in children with WT are of principal importance
given the anticipated long survival of children, the young age
at diagnosis, probable need for chemotherapy, and substantial
risk of recurrence (2%–3%) in the contralateral kidney.[19,20]
Children with bilateral WT often require surgical removal of
more than half of functioning renal tissue which makes them
susceptible to renal failure.[11] Accordingly, the NWTSG and
SIOP cooperative group recommends NSS for children with
bilateral disease. This raises the question of whether the risk
of renal failure is increased only when more than 50% of the
renal mass is removed. Due to several conflicting reports
in the literature, further studies are necessary to investigate
the natural history of renal function in a cohort of surviving
children with unilateral primary renal tumors following
nephrectomy or NSS. Our study conclusively showed a
persistent and steep decline in GFR in the children undergoing
ablative nephrectomy. Cozzi et al.[8] studied the natural history
of renal function following the removal of different amounts
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of renal mass in a cohort of 28 children with unilateral renal
tumors. At a mean cross‑sectional follow‑up of 72 and
65 months, respectively, patients undergoing nephrectomy had
elevated serum creatinine ± standard deviation (SD) compared
to those undergoing NSS (1.27 ± 0.69 vs. 0.70 ± 0.49,
P = 0.02), as well as higher systolic blood pressure SD
score (0.72 ± 0.74 vs.‑0.10 ± 0.92, P = 0.01) and higher
diastolic blood pressure (± SD) (0.87 ± 0.77 vs. 0.19 ± 0.62,
P = 0.01). Serum creatinine (± SD) and systolic blood
pressure (± SD) were positively correlated (r = 0.44, P = 0.02).
In addition, a postoperative longitudinal study indicated a
progressive elevation in serum creatinine value with increasing
follow‑up (r2 = 0.49, P = 0.02).

3.
4.
5.
6.
7.
8.

Conclusion
In children with unilateral renal tumors, NSS curtails
the decrease in renal function following ablative renal
surgery and may benefit children prone to progressive renal
dysfunction. Our results conclusively confirmed progressive
renal dysfunction in the patients who underwent ablative
nephrectomy for unilateral WT. In addition, the current
study also showed that the children undergoing NSS had
better renal function compared to those undergoing ablative
nephrectomy. This advantage is clinically pertinent, as ablative
nephrectomy led to a progressive deterioration in renal function
on follow‑up. A longitudinal study with a larger patient cohort
is needed to confirm our findings.
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Case Report
Percutaneous nephrolithotomy in a patient with cervical and dorsolumbar
ankylosing spondylitis
Priyeshkumar Patel1, Rajendra B. Nerli1, Shivagouda Patil1, Shashank Patil2, Shridhar C. Ghagane3,
Sreeharsha Nutalpati1, Guruprasad Shetty3, Neeraj S. Dixit3
From 1Resident, Department of Urology, JN Medical College, KLE Academy of Higher Education and Research (Deemed-to-be-University), 2Resident,
Department of Urology, KLES Kidney Foundation, KLES Dr. Prabhakar Kore Hospital and M.R.C, 3Research Scientist, Department of Anaesthesiology,
JN Medical College, KLE Academy of Higher Education and Research (Deemed-to-be-University), Belagavi, Karnataka, India

ABSTRACT
Ankylosing spondylitis is a form of arthritis that typically develops in the lower back and hips and gradually progresses up toward
the neck over time. Ankylosing spondylitis results in spinal deformities in the long-term. These cervical deformities make intubation
difficult for the anesthetists and similarly cause difficulty in positioning the patient for percutaneous nephrolithotomy (PCNL) to the
urologist. We report the case of a 61-year-old male who presented to us with bilateral urolithiasis. Physical examination revealed him to
be having cervical kyphosis and dorsolumbar scoliosis. The anesthetic team performed nasal intubation with the patient in half-sitting
position using a video laryngoscope. PCNL was performed with the patient lying prone and the chest and abdomen supported by pillows
from beneath. Post-operative recovery was uneventful.
Key words: Ankylosing spondylitis, Kidney, Percutaneous nephrolithotomy, Renal calculi, Spinal deformity

A

nkylosing spondylitis is a form of arthritis that usually
causes flares of burning pain in the spine. It typically
develops in the lower back and hips, but gradually
progresses up toward the neck over time. The pain in the neck
region appears to be the first symptom with cervical ankylosing
spondylitis. It is a troubling symptom, as it typically appears when
the disease has become more advanced. Ankylosing spondylitis
does result in spinal deformities in the long-term. Treatment of
renal stones in such patients with cervical spinal deformity raises
a serious problem both for the anesthetists and treating urologists.
The cervical deformities caused by ankylosing spondylitis makes
intubation difficult and similarly causes difficulty in positioning
the patient for percutaneous nephrolithotomy (PCNL) [1].
CASE REPORT
A 61-year-old male patient presented to the urological services
of the hospital with a chief complaint of the right flank pain, dull
aching in nature for 4 months. The patient was a known case of
hypertension for 6 years and was on regular medications. There
was no significant history.
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General examination revealed that the patient was afebrile
with a pulse rate of 90 bpm, blood pressure of 110/70 mmHg,
respiratory rate of 16/min, and SPO2 of 98% on room air. The
patient had serious cervical kyphosis and dorsolumbar scoliosis
(Fig. 1a-d).
Serum creatinine was 6.14 mg% and blood urea nitrogen
was 171 mg% at presentation. Plain computed tomography of
the kidney, ureter, and bladder region showed right-sided gross
hydronephrosis with thinning of renal parenchyma secondary
to a staghorn calculus measuring 2.4 cm×2.0 cm and leftsided moderate to gross hydronephrosis with thinning of renal
parenchyma secondary to a renal pelvic calculus 3.1 cm×1.6 cm
(Fig. 2a and b). Apart from these stones, there were multiple small
stones bilaterally. Pulmonary function tests were suggestive of a
severe restrictive pattern.
Since the renal parameters were raised, the patient underwent
the insertion of double J stents bilaterally. The serum creatinine
dropped down to 3.14 mg%. The patient underwent right PCNL
1 month later as he was symptomatic on the right side. In view
of the cervical spondylitis, the anesthetic team performed nasal
intubation with the patient in half-sitting position using a video
laryngoscope. Under fluoroscopic guidance and the patient in halfsitting lithotomy position, a 6 Fr ureteral catheter was introduced
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PCNL in a patient with spinal deformity
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Figure 1: (a) Elderly patient with severe cervical kyphosis and dorsolumbar scoliosis; (b) X-ray cervical spine AP/lateral showing severe
cervical kyphosis with bamboo spine; (c) plain computed tomography (CT) kidney, ureter, and bladder (KUB) showing the right renal calculi;
and (d) plain CT KUB showing the left renal calculi

a

b

Figure 2: (a) Patient placed in half-sitting supine lithotomy position;
(b) The patient in modified prone position

a

b

c

Figure 3: (a) Right retrograde pyelography showing pelvicalyceal
anatomy with filling defect due to renal calculi; (b) fluoroscopic
image showing left renal calculi; (c) post-operative fluoroscopic
image showing stone clearance with DJ stent in situ

in the right ureter and retrograde ureteropyelography was done and
the pelvicalyceal system studied (Fig. 3a-c). The ureteric catheter
was left in place. The patient was positioned prone, with the chest
and abdomen supported by pillows from beneath.
Renal access was gained using the triangulation technique.
The tract was dilated up to 30 Fr. An Amplatz sheath was placed
and using a 28 Fr nephroscope, the calculi were fragmented and
stone pieces extracted. At the end of the procedure, a 6 Fr double
J ureteric stent and a 16 Fr nephrostomy tube were placed. The
procedure and the post-operative period were uneventful.
Then, the left side PCNL was done 6 weeks later and the
same procedure was carried out on the opposite side. The postoperative period was uneventful. The patient was discharged on
the 4th post-operative day. Bilateral double J stents were removed
15 days later. The patient was on a regular follow-up to us and the
nephrologist since then and nadir serum creatinine was 2.1 mg/dl.
DISCUSSION
Ankylosing spondylitis is classified as autoimmune
spondyloarthropathy disorder, which affects joints and adjacent
structures, including the vertebra, sacroiliac joints, hip, and
shoulder resulting in the fusion of the spine [2]. The fusion
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of vertebra leads to the classical appearance called “bamboo
spine” [3]. The loss of flexibility of the neck and vertebra poses
a serious problem for these patients and is a matter of concern
for the anesthetists for intubation, as well as to the urologist for
positioning whenever PCNL needs to be performed.
Pulmonary involvement is a known extra-articular effect of
ankylosing spondylitis and it may occur as restrictive pulmonary
dysfunction [4,5]. Moreover, the involvement of costochondral
and costocervical joints limits chest expansion and might lead to
aggravation of ventilation problems [4,6].
Awake intubation using fiber optic bronchoscopy is preferred
for such patients. We modified the classical prone position by
placing pillows below the chest and abdomen so as to raise the
same and put the patient at ease during the procedure. Jindal
et al. [7], too, reported on a similar approach.
Urolithiasis being a common problem, the patients with
spinal and skeletal deformities are likely to present with renal
stones. It is also indicated that the incidence of stone disease is
higher in patients with ankylosing spondylitis [8]. The European
Association of Urology guidelines recommend endourology
(PCNL or retrograde intrarenal surgery [RIRS]) procedure as the
first step in the treatment of large renal pelvic stones >20 mm,
lower pole stones 10–20 mm in size in the presence of unfavorable
factors for shock wave lithotripsy (SWL), and failed cases of
SWL [9]. However, in a patient with large staghorn calculus,
RIRS is not recommended.
Supine PCNL is also favorable in some patients with spinal
deformities; however, it requires expertise. No standard treatment
is available, which can be recommended for patients with spinal
deformity. Our case showed that the PCNL method for staghorn
calculus is applicable for the patients with advanced kyphoscoliosis
that developed secondary to ankylosing spondylitis.
CONCLUSION
PCNL is a safe, effective, and reliable procedure that can be
recommended in patients with spinal deformities, even in patients
with cervical ankylosing spondylitis.
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Onlay preputial flap urethroplasty for
children with mid‑ or proximal penile
hypospadias with chordee
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Abstract:
INTRODUCTION: We report our results of preputial flap onlay urethroplasty for the one‑stage repair
of mid‑ and proximal penile hypospadias with chordee.
MATERIALS AND METHODS: We retrospectively reviewed the hospital data base for children
undergoing onlay flap urethroplasty and hypospadias repair for mid‑ or proximal penile hypospadias
with chordee.
RESULTS: During the study period January 2000–December 2017, 21 children underwent onlay
preputial flap urethroplasty. The procedure was successful in 15 (71.42%) children with no need to
undergo further procedures or operations. There were five urethrocutaneous fistulas and dehiscence
of glans in one.
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CONCLUSIONS: An onlay urethroplasty using the preputial flap yields results comparable to those
of staged techniques and results in fewer procedures under anesthesia in children.
Keywords:
Double face flap, hypospadias, one‑stage repair, onlay urethroplasty, preputial flap, uroflow

Introduction

O

nlay preputial flaps are single‑stage
alternatives to tubularized incised
plate urethroplasty, whereas tubularized
preputial flaps are single‑stage alternatives
to two‑stage graft repairs.[1] The repair of
mid‑ and proximal penile hypospadias
with a ventral curvature of >20° after
releasing the ventral penile skin continues
to challenge surgeons, and there is no
agreement as to the best technique for
its correction. [2] The repair of mid‑ and
proximal penile hypospadias has also
functional implications, and trends
have swung between staged repairs [3‑5]
to one‑stage repair. [6‑8] At present, the
prevailing tendency favors the use of stage
repair advocated by Altarac et al.[9‑11]
This is an open access journal, and articles are
distributed under the terms 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.
Forreprintscontact:WKHLRPMedknow_reprints@wolterskluwer.com

Barroso et al.[7] reported their series of onlay
flap urethroplasty wherein 75% of the
children required only one operation for
complete resolution of the problem along
with durable results at a mean follow‑up of
14 years in 30 patients. Similarly, González
et al.[12] retrospectively reviewed the charts
of patients undergoing hypospadias repair
using a preputial only flap urethroplasty.
Forty‑nine children with marked penile
curvature underwent surgery at a mean
age of 22 months (11–110) and with a mean
duration of follow‑up of 23.4 months (1–79).
In 48 cases, the urethral plate was preserved
without dividing it. The penile curvature
was corrected with cordectomy alone in
10 patients, 38 required a dorsal plication
of the tunica albuginea, and 1 required
an additional ventral dermal graft. In
38 patients (77.5%), the initial operation
was successful, and no further operations
How to cite this article: Nerli RB, Patel P,
Ghagane SC, Deole S, Nutalapati S, Hiremath MB,
et al. Onlay preputial flap urethroplasty for children
with mid- or proximal penile hypospadias with chordee.
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were needed. There were eight urethrocutaneous fistulas
and three dehiscences of the glans approximation. One
patient suffered a wound infection and partial loss of
the flap. We report our experience with preputial onlay
flap urethroplasty in children with mid/proximal penile
hypospadias with chordee.

If the response was noted to be adequate, then the
operation was carried out within 4 weeks of the last
administration.

Surgical technique

Exclusion criteria

A Parallel incision was made 5 mm proximal to
the coronal sulcus dorsally that continues ventrally
until it meets the lateral boundaries of the urethral
plate [Figure 1b]. The incision is extended proximally
along the sides of the urethral plate to surround the
urethral meatus. The penile skin is degloved along Buck’s
fascia, [Figure 1c] and the fibrotic paraurethral tissue is
excised [Figure 1d]. An artificial erection is performed
injecting normal saline into a corpus cavernosus through
a fine needle inserted through the glans. If residual
curvature remains, the dorsal neurovascular bundle
is lifted and a midline incision is made dorsally in
the tunica albuginea. The length of the incision varies
between 3 and 6 mm according to the severity of the
curvature. The incision is closed transversally (Heineke–
Mikulicz principle). If the curvature is very pronounced,
the urethral plate is dissected of the corpora cavernosa
as described by Mollard and Castagnola.[13] If after this
maneuver to the curvature persists, then a transverse
incision is made in the ventral aspect of the tunica
albuginea and covered with a graft of tunica vaginalis
or dermis. After correction of the curvature, the artificial
erection is repeated.

Whenever the penile length and the width of the glans
were deemed inadequate for a one‑stage procedure,
preoperative testosterone was administered at a dose
of 2 mg/kg body weight of the child, monthly once × 3.

A preputial flap is prepared [Figure 2a]. The flap is
transposed ventrally and rotated 90°. The urethral plate
in the glans is outlined with parallel incisions, and the
glanular wings are mobilized laterally to allow closure
of the glans over the reconstructed urethra. The free
edge of the outer [Figure 2b] layer of the preputial l flap
is sutured to a side of the urethral plate with a running
suture of 6‑0/5‑0 polydioxanone (Ethicon, Johnson and
Johnson). The planned total width of the urethra (plate
and portion of the flap) is outlined, and an incision is
made through the skin only of the flap leaving the pedicle

Materials and Methods
This study is a retrospective review of patients’ records
operated at our institution. Patients’ records were
located from an electronic database search for onlay
urethroplasty and hypospadias repair. Ethical approval
was obtained from the institutional/university ethical
committee for this review.

Inclusion criteria

All children undergoing hypospadias repair using a
preputial onlay flap urethroplasty were included in
the study. Whenever the ventral skin was deficient, a
double‑face preputial flap was used to cover up the
deficiency [Figure 1a]. All flaps were prepared using
the total preputial flap (TPF) technique and were
transferred ventrally either by circumambulating the
penis or by creating a buttonhole in its pedicle to avoid
penile rotation.
Excluded children undergoing circumcision previously
or operation for correction of hypospadias. Demographic
data, duration of follow‑up, complications, and
reoperations were noted. A successful result was defined
as a straight penis, a glanular meatus, and absence of
voiding symptoms. An uroflow was obtained whenever
possible during the follow‑up visits.

a

b

c

d

Figure 1: (a) Mid‑penile hypospadias with chordee (b) A parallel incision is made 5 mm proximal to the coronal sulcus (c) The penis is degloved (d) fibrotic paraurethral tissue
is excised
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a
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Figure 2: (a) A preputial flap is prepared (b) A free edge of outer layer of the preputial flap is sutured to a side of the urethral plate (c) The new free edge of the flap is sutured
to the other border of the urethral plate (d) A midline closer of the skin is performed

intact. The new free edge of the flap is sutured to the
other border of [Figure 2c] the urethral plate with an
extraepithelial running suture of 6‑0/5 polydioxanone.
When the ventral skin is deficient, a double‑face preputial
flap is used. An 8/10 Fr infant feeding tube is left in
the urethra with the proximal end in the bladder. The
distal portion of the flap used for the urethroplasty is
trimmed as necessary, and the new urethral meatus is
reconstructed using interrupted 5‑0 sutures. The glans
is approximated with two sutures of 5‑0 polydioxanone,
and the skin of the glans is closed with 6‑0 sutures.
Dorsally, the free edge of the penile shaft skin is sutured to
the dorsal corona. Attention is now directed at covering the
ventral penile skin defect. If there is sufficient penile shaft
skin, [Figure 2d] a midline closure is performed after excising
the remaining preputial flap carefully preserving the blood
supply to the flap used for the urethroplasty. The dorsal
shaft skin is sutured to the corona. A lightly compressive
dressing is applied. The infant feeding tube is left in place
for 7–10 days. Follow‑up visits were planned 2 weeks and
3 months postoperatively. An uroflow study is performed
once the child is old or comfortable enough to pass urine
on advice and in the absence of symptoms at the onset of
puberty. Following puberty, the adolescent was questioned
for erections and if it was associated with discomfort or pain.

Results
During the study period January 2000–December 2017, 21
children undergoing onlay preputial flap urethroplasty
met the inclusion criteria. The severity of the hypospadias
according to the meatal location was distal shaft with a
hypoplastic penile urethra and marked chordee in
6 patients, mid‑shaft in 8, and proximal penile in 7. All
patients had penile curvature > 20° after degloving of the
penile skin. The mean age of the children at the time of
surgery was 56 months (28–144), and the mean duration
of follow‑up was 23.4 months (6–48). Preoperative
testosterone was administered in 8 (38.09%) children.
258

The urethral plate could be preserved in all the children.
In 18 cases, the onlay flap was based on the inner preputial
layer and the ventral skin could be directly approximated
easily without tension. In three other cases, a double
preputial flap was used both as an onlay and to cover the
ventral penis. The penile curvature was corrected with
the release of skin and cordectomy alone in 4 children, 16
required a dorsal plication of the tunica albuginea, and 1
required an additional ventral dermal graft.
The procedure was successful in 15 (71.42%) children with
no need to undergo further procedures or operations.
There were five urethrocutaneous fistulas and dehiscence
of the glans in one. None of the children had residual
chordee. Superficial wound infection was seen in one
child who further developed urethrocutaneous fistula.
Three of the five fistulas were closed with a secondary
procedure and the closure was successful. In two other
children with fistula, a two‑stage buccal mucosal graft
urethroplasty was done as the onlay flap was partially
necrosed. The glandular dehiscence was corrected in
one setting.
Four (19%) of these 21 children had grown to
adulthood (>18 years of age), and the uroflow was
normal bell shaped curve. None of these four children
had painful erections or persistence of chordee.

Discussion
Onlay island preputial flap urethroplasty was originally
introduced as an alternative to meatal‑based flap
urethroplasty for the repair of anterior hypospadias.[14]
The indications for this procedure gradually extended to
include repair of proximal hypospadias with and without
different degrees of chordee, variants formerly requiring
more extensive full tubularized island flap procedures.
The preservation of a well‑developed urethral plate
represents an important principle in the management
of variants of hypospadias.[14]
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One‑stage repair of mid‑ and proximal penile hypospadias
preserving the urethral plate is possible using a preputial
flap for the urethroplasty and coverage of the ventral
penis.[12] González et al.[12] reported a success in 77.5% of
cases. They were able to correct the chordee in all of their
patients and achieve a straight penis without dividing
the urethral plate which allowed the successful use of
the onlay technique. They reported the use of the TPF[14]
which ensured that both the skin used for the onlay
and the skin used for ventral cover had excellent blood
supply. They used a buttonhole at the base of the pedicle
to transposition the preputial flap ventrally to prevent
axial rotation of the penis which is an undesirable
outcome that can be seen when the pedicle is brought
along a side of the shaft.[15]
The results obtained in our series of children are
comparable to other reports using the onlay flap
urethroplasty. In our series of 21 children, 71.42%
were successfully treated in one single stage and
needed no further interventions. The correction of the
ventral curvature by removing all paraurethral fibrous
tissues (cordectomy) and/or performing a Heineke–
Mikulicz plasty in the dorsal midline of the tunica
albuginea was possible in 20 of 21 children. The use of
preoperative testosterone stimulation was not associated
with an increase in the complication rate.
The use of onlay preputial graft is another option for
single‑stage repair, especially in cases of mid‑ or proximal
penile hypospadias and the urethral plate is wide enough
and/or the glanular groove is insufficient for other types
of repair. Compared with flaps, the use of grafts may
decrease the risk of penile torsion and prevent less bulk
around the urethra, improving skin and glans closure.[16]
Cambareri et al. reviewed their records of 62 patients
operated over 25 years period with a mean (range)
follow‑up of 47.4 (1–185) months. The meatal location
was separated into distal (one patient), mid‑shaft (19), and
proximal (42). In all, 22 (35.5%) patients had complications.
There were three main types of complications, including
meatal stenosis in three (4.8%), stricture in three (4.8%),
and fistula in 21 (33.9%). The mean (range) timing of
presentation with a complication after surgery was
24.9 (1–127) months. In all, 54.5% of the patients with
complications presented at ≥1 year after the initial
surgery and 31.8% presented at ≥3 years.

Conclusions
We conclude that the repair of mid‑ and proximal
penile hypospadias with chordee can be performed
with preservation of the urethral plate in a majority of

cases as long as the urethral plate is wide and healthy
enough. An onlay urethroplasty using the preputial flap
yields results comparable to those of staged techniques
and results in fewer procedures under anesthesia in
children.
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Abstract
Background: Malnutrition in developing countries causes 45% of deaths among under-five children according to WHO health statistics 2016. India
is one among the many developing countries where child malnutrition is a major problem and severe. India is home to more than one-third of the world’s
undernourished children.
Objective: The aim of the study was to understand pattern of weight gain among undernourished children admitted to nutritional rehabilitation centre in a
tertiary health care setting.
Methodology: A retrospective study was conducted using records from Nutritional Rehabilitation Centre ward. This study has been taken up to analyse
data of last three years to determine its impact on weight gain pattern. 320 children aged between 1-60 months were recruited and their records were analyzed.
Demographic information was collected by telephonic interview. SPSS 20.0 and WHO Anthro software was used to analyze the data.
Results: Majority (75.3%) children were severe acute malnourished. 58% of children were male of which 40% were below the age of one. Mean (SD)
duration of stay in the nutritional rehabilitation centre was 8.9 (4.9) days. There was a statistically significant (p<0.05) difference between mean weight at
admission and mean weight at discharge, socioeconomic status and clinical impression.
Conclusion: NRC had a good impact on weight gain among admitted children. The weight gain was statistically significant. Though stay at NRC has
shown improvement in the weight gain, but during the time of discharge most of the children are still undernourished due to shorter duration of stay at NRC.
Keywords: Severe acute malnutrition; Nutritional Rehabilitation Centre; Under five; India

Introduction
Adequate nutrition in early years of childhood is an essential
element for ensuring healthy growth, a strong immune system, proper
organ formation and function, leading to neurological and cognitive
development. A well nourished population is a base on which the
economic growth and human development of the community rests.
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Malnutrition can be defined as a pathological condition, which
occurs due to the deficient assimilation of the components of the
nutrient complex. It manifests in varying degrees of severity and
diverse clinical manifestations [1]. A child can be said to be suffering
from Severe Acute Malnutrition (SAM) if his/her weight for height is
less than -3SD (as recommended by the WHO) and/or if they suffer
from visible severe wasting and/or oedema of both feet (excluding
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other causes of oedema), and if their mid arm circumference less than
11.5 cm (in infant more than 6 months of age) [2]. According to the
National Family Health Survey 4, cases of stunted and underweight
children have decreased by 10% and 6.8% respectively in the last ten
years, among under five children in India. Wasting, however, has
increased by 1.2% and severe wasting (SAM) by 1.1% in the same
duration of time [3].
In the state of Karnataka NFHS-4, has shown that the prevalence
of wasting has increased by 8.5% and severe wasting by 3.8% in the
last decade [4]. The district of Belgaum has a very high prevalence of
wasting with 33.1% and severe wasting with 18%, which are much
more than the national and state data [5]. The increasing number
of children being affected of severe wasting should lead a serious
concern to be taken for the improvement of nutritional status among
the children so that they can lead a normal life without any forms of
malnutrition.
Under NRHM4, many Indian states have established Nutritional
Rehabilitation Centres (NRCs) that provides integrated facilities
of initial treatment at the health facility and after that community
follow ups. With the support of UNICEF, GOI further started, the
NRCs under Bal Shakti Yojna with objective of bringing down the
prevalence of SAM <1% [6,7]. Although lately, 966 of NRC’s have
been established in private and public settings in India, however their
impact in correcting the problem needs to be studied. In KLE’s Dr.
Prabhakar Kore Charitable Hospital, the NRC unit was established in
2013. This study has been taken up to analyse data of last three years
to determine its impact on weight gain pattern.

Materials and Methods
The present retrospective study was carried out amongst 320
children’s data who were admitted in NRC aged between 1 to 60
months. The necessary data required for the study was obtained as
primary and secondary. Accordingly, secondary data was collected
from patient’s case sheets, weight at admission, weight at discharge,
height, number of days of hospital stay etc as required. Primary data
was collected by telephonic interview with the parents for collecting
the socio-demographic information. Data from February 2014 to Dec
2016 was taken into account. Duration of the study was 10 months
from February 2016 to November 2016.
Sample size: Complete enumeration. Record of 320 participants
was analysed out of total record of 380 patients. If the children weight
for height z scores were below -3 SD then they were considered as
SAM and if the weight for height of children lies between -3 SD to -2
SD then they were considered as MAM according to WHO standards.
Record of all haemodynamically stable children of age 1 to 60
months were included. Incomplete record and children with severe
multiple congenital anomalies were excluded from the study. A Pilot
study was conducted on record of 35 participants before starting the
actual study to check validity and reliability of study tool.
Ethical consideration: Before conducting the present study,
written permission was obtained from Medical Director, KLE’s Dr.
Prabhakar Kore Charitable Hospital, Belagavi. Ethical clearance for
this study was obtained from the Institutional Ethics Committee of
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the J.N. Medical College, Belagavi. Verbal consent was obtained from
parents before data collection via telephonic interview.
Data analyses
Data entry and analyses were done by using both WHO Anthro
software version 3.2.2 and SPSS 20.0. The nutritional survey option
in WHO Anthro software version 3.2.2 (WHO, Geneva, Switzerland)
for assessing growth and development was used to calculate weightfor-height z-scores on the basis of WHO standards.
Frequency, percentage, mean and standard deviation were
calculated. Non parametric test was used to see the difference between
two means. Level of significance was considered at p<0.05.

Results
Table 1 showed that out of 320 participants, 186 (58.1%) were
male and 134 (41.9%) were female. With regard to age distribution it
was observed maximum number, 125 (39.1%) participant were found
in 1-12 months age group, where male children were 74 (59.2%) and
51 (40.8%) were female children (Table 2).
There is an increament on weight among children at NRC. Overall
mean weight at admission was 6.86 ± 2.15 kg. For males, it was 6.88 ±
2.26 kg and for females, it was 6.83±2.00 kg. The overall mean weight
at discharge was 7.04 ± 2.18 kg. For males, it was 7.06 ± 2.29 kg and
for females, it was 7.02 ± 2.02 kg. Clinically, at the time of admission
the mean (SD) weight was 6.86 ± 2.15 kg which increased to 7.04 ±
2.18 kg. Statistically, the weight gain was analysed by Wilcoxon Rank
test and it was found that the weight gain was statistically significant
(p=0.000). When it was analysed for gender and mean weight at
admission and discharge, statistical significance was found at p=0.01.
Table 3 shows that, there was statistical significance found
between the no. of days at hospital stay and the mean weight gain.
This says that the weight increased as the duration of stay in the
hospital increased.

Discussion
A study conducted in Belagavi city showed that 36.7% of
participants belonged to age group of 13-24 months [8]. In a study
conducted in Waynad district of Kerala city showed that more than
30% of the participant were of less than 2 years of age [10]. A similar
finding was reported by a study conducted in Bhopal, where majority
42.1% were in the age group of 13–24 months [11].
In the present study, mean ± SD weight at admission and
discharge were 6.86 ± 2.15 kg and 7.04 ± 2.18 kg. The mean weight
gain was 0.18kg. There is difference in mean weight at admission and
Table 1: Distribution of participants according to age and gender.
Age Groups (in Months)

Male

Female

Total

No.

%

No.

%

No.

%

1-12

74

59.2

51

40.8

125

39.1

13-24

50

53.2

44

46.8

94

29.4

25-36

29

61.7

18

38.3

47

14.7

37-48

17

54.8

14

45.2

31

9.7

49-60

16

69.6

7

30.4

23

7.2

Grand Total

186

58.1

134

41.9

320

100.0
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Table 2: Comparison of Mean Weights of Study Participants at Admission and Discharge
Age Group (Months)

Mean Weight at Admission (Kg)

Mean Weight at Discharge (Kg)

Male

Female

Total

Male

Female

Total

1-12

4.92±1.16

5.19±1.90

5.03±1.14

5.08±1.20

5.35±1.15

5.20±1.18

13-24

6.70±0.93

6.74±1.06

6.73±0.99

6.89±0.95

6.99±1.08

6.95±1.01

25-36

8.52±1.08

8.35±1.27

8.45±1.15

8.72±1.09

8.53±1.32

8.65±1.17

37-48

9.17±0.88

9.48±1.49

9.36±1.18

9.32±1.00

9.55±1.51

9.47±1.20

49-60

11.08±1.56

10.12±1.54

10.68±1.62

11.38±1.51

10.36±1.53

10.95±1.61

Total

6.88±2.26

6.83±2.00

6.86±2.15

7.06±2.29

7.02±2.02

7.04±2.18

Table 3: Distribution of Study Participants and their mean Weight According to Total Duration in Hospital
No. days at hospital stay

Number of Participants (%)

Mean weight at admission

Mean weight at discharge

t value

p value

<7

134 (41.9)

7.03±2.31

7.15±2.37

-8.219

0.000

8-14

148 (46.3)

6.99±2.01

7.20±2.03

-4.710

0.000

14-21

27 (8.4)

5.71±1.93

6.06±1.92

-4.017

0.004

>21

11 (3.4)

5.84±1.48

6.12±1.52

-4.506

0.001

mean weight at discharge, and the difference is statistically significant
(p<0.05). A simialr finding was reported by a study conducted in
Nellore. A statistically significant difference was found between mean
weight at admission and mean weight at discharge for all children
(p<0.001) [13]. A study conducted in Madhya Pradesh also had the
similar finding as our study. A statistically significant difference was
observed between the mean weight at discharge and the mean weight
at admission for the study group (t=14.552, P<0.001) [14]. In contrast,
another study also conducted in Madhya Pradesh reported that no
significant difference was found between mean weight at admission
and mean weight at discharge for participants (p>0.05) [15]. A study
conducted in Ghana at four day NRC care also reported a significant
increase in weight for age for the admitted children [16].
In the present study, the mean (SD) number of days of hospital
stay was found to be 8.99(4.94) days. In a study conducted in
Allahabad city, the findings regarding to length of stay at hospital was
12(6.8) days [17]. In a study conducted in UP, the mean (SD) length
of hospital was 13.2(5.6) days [18]. A similar result to that of UP was
found in a study conducted in Madhya Pradesh where, average (SD)
duration of stay was 13.51(2.73) days. A similar finding to these was
seen in a study conducted in Baroda city, where mean duration of
hospital stay was 15.6 days.

Conclusion
A statistically significant weight gain was observed among SAM
children treated at NRC, as analyzed by comparing the weight at
admission and discharge. The length of stay at NRC was found
statistically significant with weight gain at discharge. NRC has a
good impact on improving nutritional status of undernourished
children. Though stay at NRC has shown improvement in the
weight gain, but during the time of discharge most of the children
are still undernourished due to shorter duration of stay at NRC.
Lower socioeconomic status is also significantly associated with
malnutrition which is primarily because of inability of guardian to
resume work and because of that they have to compromise their daily
wages which in turn makes them to get their children discharge from
hospital much earlier than recommended period of stay.
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Abstract
Purpose: Optical coherence tomography (OCT) provides superior-resolution images than coronary angiography and accurately evaluates the vessel size and plaque
morphology guiding the treatment strategy before and after stent implantations. Very limited data is available in the public domain in India on OCT-guided PCI. The aim of
this study is to assess the safety and effectiveness of OCT-guided PCI in a real-world setting in India.
Methods: Records of patients ≥ 18 years who underwent OCT-guided PCI between April 2016 and December 2018 at KLE’s Hospital, Department of Cardiology and had
one-year follow-up data were retrospectively analysed. All patients underwent pre- and post-PCI angiography and post-PCI OCT. The primary endpoint was post-PCI
minimum stent area (MSA) and target lesion failure (TLF) at one year.
Results: A total of 204 patients with 299 coronary lesions were analysed. Pre-dilatation and post-dilatation were performed in 82% and 58% of cases, respectively. The
mean MSA and stent expansion with OCT guidance was 4.57 ± 1.82 mm2 and 81.80 ± 14.01%, respectively. No edge dissection, thrombus, abrupt closure, or
perforation were observed on post-PCI angiography. OCT was useful in detecting stent malapposition (3%), stent dissection (1%), and tissue/thrombus prolapse (10%).
Post-stenting optimisation was done in 8% of cases. Post-PCI OCT was associated with better clinical outcomes with a very low incidence of target lesion failure (TLF) at
one year (1.5%).
Conclusions: Optical coherence tomography-guided PCI was safe and resulted in optimal MSA. It was also beneficial in detecting suboptimal stent deployment and
optimising PCI with better clinical outcomes at one year after the index PCI.
Keywords: Optical coherence tomography; Percutaneous coronary intervention; Coronary angiography
Abbreviations: AWMI: Anterior Wall Myocardial Infarction; BP: Blood Pressure; BPM: Beats Per Minute; CABG: Coronary Artery Bypass Grafting; LVEF: Left Ventricular
Ejection Fraction; NSTEMI: Non-ST-Elevation Myocardial Infarction; IWMI: Inferior Wall Myocardial Infarction; PAMI: Primary Angioplasty During Myocardial Infarction;
PCI: Percutaneous Coronary Intervention; STEMI: ST-Elevation Myocardial Infarction; ACC/AHA: American College of Cardiology/American Heart Association; LAD: Left
Anterior Descending Artery; NC: Non-Complaint; TIMI: Thrombolysis In Myocardial Infarction; PCT: Percutaneous Coronary Intervention; OCT: Optical Coherence
Tomography.

Introduction
Coronary angiography (CA) is routinely used to assess the extent and
severity of coronary artery disease (CAD) and guide percutaneous coronary
interventions (PCIs). However, CA provides only two-dimensional images of
the lumen, and hence, it is unable to accurately evaluate the vessel
dimensions and plaque characteristics [1]. Furthermore, CA may sometimes
be inadequate for deciding a treatment strategy and defining optimal stenting
outcomes. Intravascular imaging with optical coherence tomography (OCT)
has emerged as an effective alternative to CA guidance for optimizing PCIs
[2-4].
Optical coherence tomography is a feasible and safe imaging modality for
the guidance of PCIs of coronary lesions, including complex lesions in calcific

and tortuous vessels [4]. It has greater spatial resolution [5-8] and thus
allows evaluation of more details regarding the microstructure of the vessel
wall than intravascular ultrasound (IVUS)-guided imaging [4,6]. Specifically,
OCT has been shown to identify thin cap fibroatheroma, a feature that may
not be possibly detected with precision by IVUS [9-12]. Further, intimal
hyperplasia, internal and external elastic laminae, echo lucent regions
corresponding to large lipid pools, tissue protrusion, edge dissection, and
incomplete stent apposition may be more frequently identified by OCTversus IVUS-guided imaging [9,13,14].
Several clinical studies have revealed the potential benefits of OCT
guidance, both pre- and post-PCI. In the ILUMIEN I observational study, OCT
was successfully applied: (1) pre-PCI to guide physician decision-making
regarding procedural strategy, resulting in modification of the planned

*Address for Correspondence: Sanjay Porwal, Professor, Jawaharlal Nehru Medical College, KLE Academy of Higher Education and Research, Belagavi, Karnataka,
India, Tel: +917760375994; E-mail: drsanjayporwal@gmail.com
Received: 31 May, 2020; Accepted: 04 June, 2020; Published: 11 June, 2020
Copyright: © 2020 Patted S, et al. This is an open-access article distributed under the terms of the creative commons attribution license, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original author and source are credited.

J Cardiovasc Dis Diagn, Volume 8: 3, 2020

Patted S, et al.

strategy in more than half of cases, and (2) post-PCI for optimisation of the
PCI procedural technique (stent under-expansion and malappposition that
were not detected by CA were detected by OCT, resulting in additional postdilatations and stent implantations). The rate of major adverse cardiac events
(MACEs), including stent thrombosis, was also low with OCT-guided PCIs
[15]. In the Centro per la Lotta contro l’Infarto–Optimisation of Percutaneous
Coronary Intervention (CLI-OPCI II) study, OCT assessment helped in the
detection of suboptimal stent deployment in about 31% of lesions;
multivariable analysis revealed that OCT-detected suboptimal stent
deployment was an independent risk factor for MACEs [16]. In another study,
post-stent OCT helped in the detection of stent edge dissection, incomplete
stent apposition, irregular protrusion, and minimal stent area; the last two
parameters were found to be independent predictors of one-year deviceoriented clinical endpoints [17]. Furthermore, OCT imaging has been found
to successfully identify underlying morphological abnormalities, including
strut malapposition, neoatherosclerotic lesions, major stent under expansion,
coronary evagination, isolated uncovered struts, edge-related disease
progression, and neointimal hyperplasia in-stent thrombosis cases [18].
Owing to the potential benefits of OCT-guided PCI, this technique was
compared with the conventional CA-guided PCI in the Does Optical
Coherence Tomography Optimize Results of Stenting (DOCTORS) study.
This was a randomised multicentre study conducted among 240 patients with
non-ST segment elevation myocardial infarction. The study findings revealed
that OCT-guided PCI resulted in better optimisation of stent expansion
compared to CA-guided PCI, without any increase in periprocedural
myocardial infarction [19]. In another study, the use of OCT helped in the
detection of a high rate of stent edge dissections post-PCI; most of the OCTdetected edge dissections (84%) were not detected by CA. Furthermore,
detailed OCT assessment of the detected dissections facilitated the
additional management of these dissections [20]. In the ILUMIEN IIIOPTIMIZE PCI study, OCT guidance was associated with a higher final
median minimum stent area (MSA) when compared to angiography
guidance, although the difference was not statistically significant [21]. Better
optimization of PCI with OCT may help translate into better clinical outcomes
after the index PCI intervention. Several meta-analyses in large patient
populations have revealed that OCT-guided PCI may be associated with a
significantly lower rate of MACEs and cardiovascular death when compared
with CA-guided PCI [2,3].
Optical coherence tomography has been made available in India over the
past few years, but its use is largely limited to research purposes. There is a
dearth of published literature on the feasibility, safety, and effectiveness of
the use of OCT-guided PCI in routine clinical practice settings in India.

medications, details of clinical presentation, vital signs, details of
electrocardiogram and echocardiogram, and laboratory assessments were
collected. Pre-procedural CA was performed in all cases according to
validated standards. Pre-procedural parameters that were recorded included:
(1) number of target vessels and lesions; (2) target vessel details; (3) ostial
involvement; (4) presence of thrombus, chronic total occlusion, or bifurcation
lesions; (5) degree of calcification (none, mild, moderate, and severe); (6)
complexity of lesions according to the American College of Cardiology
(ACC)/American Heart Association (AHA) (A, B, C) [22]; (7) thrombolysis in
myocardial infarction (TIMI) flow; and (8) diameter stenosis. The PCI
procedure was performed with standard techniques and catheters using a
femoral approach in 200 cases and Radial approach in 4 cases. The dose of
unfractionated heparin used during the procedure was 5000–8500 units. 8F
guide catheters were used in all procedures except for one that used a 7F
catheter. Stenting strategy, lesion preparation (debulking, pre-dilatation), and
the number of stents used were left to each operator’s discretion. The
number of stents used, details of length and diameter of the stents, and stent
overlap were recorded. Post-PCI, both CA and OCT were performed. St
Jude’s OPTISTM Mobile system was used in all cases for post stenting
assessment by OCT. All images were digitally stored and deidentified.
Optical coherence tomography images spanning the entire length of the stent
plus 5 mm proximal and 5 mm distal reference segments were analyzed.
Details of diameter stenosis, MSA, edge dissections, thrombus,
perforation, TIMI flow, stent under expansion, stent malapposition, lesion
coverage, tissue prolapse, and additional interventions were noted. Postdilatation was at the discretion of the operator and was performed mostly
using non-compliant balloons. Dual antiplatelet therapy and other
medications per the ACC/AHA guidelines were administered. In all, 180
(88.2%) patients had clinic visit follow-up at 1 year and remaining patients 24
(11.8%) had telephonic follow up.

Endpoints and Definitions
The primary endpoints were post-PCI MSA as assessed by OCT and
target lesion failure (TLF) at one-year post-PCI. Target lesion failure was
defined as a composite of cardiac death, target vessel myocardial infarction
(TV-MI), and clinically driven target lesion revascularization (TLR).
Secondary endpoints included the individual endpoints of TLF (cardiac death,
TV-MI, and TLR) at one year after the index PCI, percentage of edge
dissections detected and treated during OCT guidance, and degree of stent
expansion post-PCI under OCT guidance.

The present study aims to assess the safety and effectiveness of OCTguided PCI in real-world settings at a tertiary care centre in India. This study
is based on the hypothesis that OCT may result in a high luminal gain and
stent expansion and less degree of untreated dissections post-PCI and better
clinical outcomes at one year after the index PCI intervention.

Stent malapposition was defined as a clear separation of stent struts from
the vessel wall without any tissue behind the struts with the distance from the
adjacent intima >0.2 mm and not associated with any side branch. Stent
expansion was defined as minimal stent area divided by proximal and distal
reference lumen areas, respectively. Tissue prolapse was defined as a
protrusion of material with an irregular surface into the lumen between stent
struts.

Research Methodology

Statistical Analysis

Study design and population

No formal sample size calculations were performed for this study, as it is
an observational, single-arm study. Categorical variables have been
presented as numbers and percentages and continuous data as mean and
standard deviation.

This is a retrospective observational study. Clinical and procedural
records were collected for all consecutive CAD cases who underwent PCI
under OCT guidance in our hospital setting between April 2016 and
December 2018. All patients aged >18 years who underwent PCI under OCT
guidance and had one-year clinical follow-up data were considered for
inclusion into the study.

Procedures
The medical records of all eligible study patients were reviewed, and
baseline characteristics such as age, sex, medical history, concomitant
Page 2 of 7

Results
Baseline characteristics
Between April 2016 and December 2018, a total of 204 patients with 299
CAD lesions underwent PCI with post-stenting OCT assessment. The mean
age of the study population was 57.68+10.46 with 16% of females. The key
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risk factors included diabetes (45.6%), arterial hypertension (50.5%), and
smoking (39%). The most common indications for PCI were ST-elevation
myocardial infarction (STEMI) (45%), followed by unstable angina (40%),
non-ST-elevation myocardial infarction (NSTEMI) (10%) and stable angina
(4%). Other baseline clinical characteristics are summarized in Table 1.
Table 1. Baseline patient characteristics.
Variables, n (%)

Patients (N=204)

Age (mean ± SD) (years)

57.68 ± (10.46)
Gender

the lesions, pre-dilatation and post-dilatation with a non-complaint balloon
were performed in 84% and 58% of the lesions, respectively. Multiple
overlapping stents were implanted in 13% of cases.
Table 2. Baseline vessel/lesion characteristics and procedural details.
Variables, n (%)

Patients (N = 204)
Target vessel

Left anterior descending artery

142 (69.60)

Right coronary artery

34 (16.67)

Male

172 (84.31)

Left circumflex artery

15 (7.35)

Female

32 (15.69)

Left main-LAD

4 (1.96)

First obtuse marginal branch

3 (1.47)

Comorbidities
Hypertension

103 (50.49)

Second obtuse marginal branch

1 (0.49)

Diabetes mellitus

93 (45.59)

Third obtuse marginal branch

1 (0.49)

Dyslipidaemia

12 (5.88)

RAMUS

4 (1.96)

Peripheral arterial disease

2 (0.98)

Renal diseases/dysfunction

4 (1.96)
Previous medical history

Previous PCI

6 (2.94)

Previous CABG

4 (1.96)
Social history

Smoker

85 (40.10)

Lesion complexity
ACC/AHA type A

149 (55.19)

ACC/AHA type B

86 (31.85)

ACC/AHA type C

35 (12.96)
Lesion characteristics

Ostial lesion

40 (14.81)

Thrombus

7 (2.59)
Calcified lesion

Clinical presentation
Systolic BP (mean ± SD) (mmHg)

127.17 ± (19.77)

Mild

2 (0.74)

Diastolic BP (mean ± SD) (mmHg)

79.46 ± (10.64)

Moderate-to–Severe

4 (1.48)

Pulse rate (mean ± SD) (bpm)

81.82 ± (14.09)

Bifurcation lesions

6 (2.22)

LVEF %*(mean ± SD)

52.03 ± (7.95)
PCI indication

TIMI flow
0

3 (1.11)

Unstable angina

81 (39.71)

1

7 (2.59)

STEMI

93 (45.59)

2

11 (4.07)

NSTEMI

21 (10.29)

3

183(89.7)

Stable angina

9 (4.41)

Lesion characteristics and procedural details
Table 2 summarizes the baseline vessel/lesion characteristics and
procedural details. Target lesion location was in the left anterior descending
coronary artery in 70%, right coronary artery in 17%, and left circumflex in
7% of the cases. Percutaneous coronary intervention was performed on a
single lesion in most cases (61%). While direct stenting was done in 16% of
Page 3 of 7

Procedural details
Direct stenting

33 (16.18)

Pre-dilatation

171 (83.82)

Rotational atherectomy

5 (2.45)

Thrombus aspiration

4 (1.96)
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Scoring balloon

3 (1.47)

Multiple stents

77 (37.75)

Stent overlap

26 (12.75)

Post-dilatation using NC Balloon

118 (57.84)

Primary outcomes
Post-PCI OCT revealed a final mean MSA of 4.57 ± 1.82 mm2 with
proximal MSA 5.43 ± 1.93 mm2 and distal MSA 4.87 ± 1.90 mm2 (Table 3).
Target lesion failure at one-year follow up was seen in 3 cases (1.47%).

Secondary outcomes
One patient suffered cardiac death and two patients underwent target
lesion revascularization at 1-year follow-up. The mean percent stent
expansion noted on post-PCI OCT was 81.80 ± 14.01% proximally and
87.20+13.21% distally. Edge dissection, thrombus, abrupt closure, and
perforations were not observed with post-PCI angiography. However, postPCI OCT identified stent under expansion in 6%, stent malapposition in 3%

(Figure 1), stent edge dissection in 1%, and tissue/thrombus prolapse in 5%
cases. Complete lesion coverage was achieved in all except one case
(99.5%) (Figure 2).
Table 3. Post-PCI OCT primary assessments.
Primary assessments
Minimum stent area (mm2)

4.57 ± (1.82)

Proximal minimum stent area (mm2)

5.43 ± (1.93)

Distal minimum stent area (mm2)

4.87 ± (1.90)

Area stenosis (%)

16.91 ± (9.02)

Proximal reference lumen area (mm2)

6.88 ± (2.80)

Distal reference lumen area (mm2)

5.69 ± (2.37)

Note: All values are presented as mean ± SD

Figure 1. OCT showing malaopposed stent (A) and welapposed stent (B).

Figure 3. Post PCI optimisation by OCT.

Figure 2. OCT showing minor edge dissection.

Additional stenting or ballooning was required in 8% cases. A
representative case of OCT-guided stenting is shown in Figure 3. No patient
developed contrast-induced nephropathy post-PCI guided by OCT. Similarly,
no patient developed acute stent thrombosis.
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Discussion
This retrospective, observational, single-centre study evaluated the
procedural and clinical outcomes following OCT guidance for routine PCI.
Our study confirms that OCT could be applied successfully post-PCI in
routine clinical practice settings in India. Post-PCI OCT was beneficial in
identifying stent under expansion, stent malapposition, stent dissection, and
thrombus prolapse, all of which were not apparent on CA. Optical coherence
tomography helped in the optimisation of the stent by additional stenting and
ballooning in 8% of cases. Further, it was also associated with a very low
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incidence of TLF at one year (1.5%). None of the patients developed renal
failure or any other procedure-related complications post-PCI guided by OCT.
The 2018 European Society of Cardiology and the European Association
for Cardio-Thoracic Surgery (ESC/EACTS) guidelines on myocardial
revascularization recommend OCT for selected patients to optimize stent
implantation with the same class of recommendation and level of evidence
as IVUS. Furthermore, guidelines have recommended that IVUS and/or OCT
should be considered to detect stent-related mechanical problems leading to
restenosis (Recommendation Class II a, Level of evidence C) [23].
The expert consensus group of the European Association of
Percutaneous Cardiovascular Interventions defined a mean MSA of >4.5
mm2 in the non-left main lesions and relative stent expansion of 80% for an
optimal result of PCI-guided by OCT [1]. Similarly, the CLI-OPCI II study
suggested an MSA of ≥ 4.5 mm2 for optimal results [16]. The post-hoc
analysis from the ILUMIEN II study yielded a stent expansion of 72.8% [14],
and some of the key randomized trials including Doctors, Ilumien III:
Optimize PCI observed stent expansion in the range of 78.9%-87.6% [19,21].
Our study has achieved one of the primary objectives. Most of the lesions
treated in our study were of non-left main (98%), and the mean MSA and
stent expansion were 4.57 ± 1.82 mm2 and 81.80 ± 14.01%, respectively.
Data from the CLI-OPCI registry suggest that the use of OCT could
improve clinical outcomes in patients undergoing PCI. In this registry, OCTguided PCI in comparison with angiography-guided PCI was associated with
a significant reduction in the incidence of cardiac death (1.2% vs. 4.5%;
p=0.010), cardiac death or MI (6.6% vs. 13.0%; p=0.006), and TLF (9.6% vs.
14.8%; p=0.044) [24]. Further, a recent meta-analysis by Kuku et al. reported
that OCT-guided PCI was associated with a significant reduction in the
composite of cardiac death, MI, and repeat revascularization than
angiography-guided PCI [3]. In the OPINION [25,26] and ILUMIEN III:
OPTIMIZE PCI [21] trials, OCT-guided PCI was non-inferior to IVUS-guided
PCI for target vessel failure (TVF) and procedural MACE, respectively. The
Pan-London PCI cohort study observed that PCI guided by OCT improves
both short- and long-term outcomes and is associated with a lower incidence
of in-hospital MACE, resulting from the reduced incidence of MI and mortality
in the long term.26 The rate of TLF post-PCI with OCT guidance at 12
months was very low (1.5%) in our study. Death occurred in one female
patient who had evolved AWMI, and two patients experienced TLR. There
were no cases of TVR, AMI, or stent thrombosis.
Cases of edge dissection, malapposition, and under-expansion were
commonly observed post-PCI OCT in ILUMIEN I15 trial, which lead to further
optimisation in 25% of patients. ILUMIEN III: OPTIMIZE PCI [21] observed
that better resolution of OCT detected stent malapposition, leading to fewer
untreated major stent malappositions versus IVUS guidance or angiography.
Similarly, DOCTORS [19] and OCTACS [27] trial observed a higher incidence
of post-stent optimisation procedures (such as post dilatation and additional
stent implantations) in the OCT-guided PCI versus angiography-guided PCI.
In line with these studies, post-PCI assessment by angiography in our study
yielded suboptimal results, while post-PCI OCT due to its superior resolution
was successful in identifying stent under expansion, malapposition, tissue/
thrombus prolapse, and dissections. Additional stenting was performed in
three cases: two cases of stent dissection and one case with incomplete
coverage. Further, additional ballooning was performed in 14 cases who
experienced stent under expansion and stent malapposition.
Upcoming studies investigating OCT-guided PCI are the Comparison
between Optical Coherence tomography guidance and Angiography
guidance in percutaneous coronary intervention (COCOA) trail. This is a
large-scale, multicentre, single-country (Japan), prospective randomised
controlled, open-label, parallel-group, superiority study comparing OCTguided PCI with angiography-guided PCI with a hypothesis that OCT-guided
PCI would achieve greater stent area than angiography guidance
(NCT03176810) [28]. The Optical CoherenCe Tomography-GUided Coronary
Intervention in Patients With Complex lesIons (OCCUPI) trial is a
prospective, multicentre, randomised trial to establish the superiority of OCTPage 5 of 7

guided PCI versus angiography-guided PCI on clinical outcomes in patients
with complex lesions (NCT03625908) [29]. The Optical Coherence
Tomography Versus Intravascular Ultrasound-Guided Percutaneous
Coronary Intervention (OCTIVUS) trial is a prospective, open-label,
multicentre, dual-arm randomised trial to demonstrate the non-inferiority of
OCT-guided PCI to IVUS-guided PCI regarding target vessel failure at oneyear (NCT03394079) [30]. Finally, the ILUMIEN IV trial (Observational Study
of Optical Coherence Tomography [OCT] in Patients Undergoing Fractional
Flow Reserve [FFR] and Percutaneous Coronary Intervention), a
prospective, multinational, multicentre, superiority, single-blind clinical trial, is
designed to demonstrate that OCT-guided PCI can achieve larger post-PCI
lumen dimensions and improve the clinical cardiovascular outcomes than
PCI guided by angiography (NCT03507777) [31].

Conclusion
In conclusion, OCT-guided PCI was found to be safe and effective in our
routine clinical setting and was valuable in detecting major stent
malapposition, tissue prolapse, and edge dissections that were not apparent
on angiography. Further, OCT guidance was associated with better clinical
outcomes at one year. Randomised studies comparing OCT-guided PCI
versus angiography or IVUS-guided PCI are warranted to further establish its
efficacy and safety in Indian settings.

Limitations
The major limitations of this study are its observational, non-comparative
design; limited sample size; and lack of pre-stenting OCT.
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Abstract
Background: Rheumatic Mitral stenosis is a concern in developing world. Quantification of the left
atrium (LA) strain by bi-dimensional speckle tracking echocardiography is a new diagnostic
technique.

Objectives: To assess the left atrium function by Two-Dimensional Speckle-tracking echocardiography
in patients with moderate to severe mitral stenosis (MS), among the patients undergoing balloon
mitral valvotomy (BMV) procedure.
Methodology: Echocardiography examination was conducted among 37 patients with rheumatic MS'
before and after 24 trouri oi BMV were inctuded. Functional assessment of LA was done by the
speckle
assessment of MS by planimetry method, mean pressure gradient and two-dimensional
perfusion
(MVA)'
myocardial
area
valve
mitral
of
tracking echocardiogrupt y lSff,';. Distribution
grade (MVG), LA volume, STE 4C and STE 2C were assessed before and after treatment. Comparison
of variables between pre-test and post-test of mean pressure gradient (MPG)' STE 4C, STE 2C and
gtobal longitudinal stiain (GLS) was done using Student's "t" test and comparison of MVA and LA
votume was carried out using Wilcoxon signed rank test with p-value<O.05 considered as significant.
of
Results: Nlitral valve area increased to 1.7+0.11 cm2 post- BMV with a statistical significance
a
was
There
*
sq.cm.
20.14
i.e.
51.34
BMV
after
reduction
marked
p<0.0001. LA volume showed a
p<0.001.
with
and
GLA;
2C
4C,
STE
i.e.
sTE
LA
strain
in
the
iignificant improvement
mitral
Conclusion: A marked improvement of the LA function among the patients with symptomatic
STE'
of
aid
with
the
BMV,
successful
of
indicator
an
was
which
was
observed,
stenosis

.!
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Introduction

'':!

by narrowing of

Mitral stenosis (MS) is characterized
mitral valve orifice. It is the most commonly involved valve in
the

rheumatic heart disease which usually presents with exertional
dyspnea, palpitations and in late stages chronic heart failure'
Dilation of left atrium leads to disorganization of the atrial
muscle fibres and fibrosis of the left atrium (LA) [1,2]. The
thickening begins from the tips ofthe leaflet and it progresses to
commissural fusion, calcification and fusion of the chordate, in
the later stages reduces the opening of mitral valve [3]'

Treatment

for mitral

stenosis involves medical therapy,

percutaneous mitral valvuloplasty and surgical therapy [4,5]'
Since a few decades, balloon mitral valvotomy (BMV) has
become the treatment of choice for patients with symptomatic
rheumatic MS. During BMV, a balloon is introduced across the
mitral valve by transseptal or retrograde route. Inflation of the
balloon fractures the rheumatic fusion of the valve leaflets at

commissures, thereby improves leaflet excursion and orifice

using volumetric analysis with

maximum, minimum and pre-A wave LA volumes and derived
functions which is quickly generated from speckle-tracking
analysis, doppler spectrum of transmitral, pulmonary venous
and left atrial appendage flows and tissue doppler [7]' Two
dimensional Speckle-tracking echocardiography (STE) is a
non-invasive ultrasound imaging that does not depend on the
is a novel method having potential
angle of image.
advantages over left ventricular ejection fraction or fractional
shortening measurement in the early detection of LV systolic
dysfunction [8]. The use of2D STE is a feasible technique for
the assessment of myocardial LA deformation [9].

It

There are limited studies conducted on the assessment of LA
function with the use of 2D STE. Recent literature review

a paucity of researches in this regard. The study
assessed the LA function by strain using 2D STE, LA volume
functiou in patients with symptomatic moderate to severe
suggests

mitral stenosis before and after 24 hours of BMV.

area [6].

Echocardiography is a commonly used non-invasive tool and is
best suited for the evaluation of atrial function. LA function is
c,,n,. Tronrl Cnrdinl )070 Volume 4 Issue

l

|l
rutiott:

2d speckle
mitrar valvotomy patients using
testing in pre- and post-baroon
patted
atr.iumfunction
Lefr
at.
et
s,
Ambar s, Khanapur A,
Trend Cardiol 2020;4(1):1 -4'
tracking of strain imaging' Curr

Materials and Methods
in the Department

conducted
This prospective case study was
February 201 8 to February
from
patients
of Cardiology with 37
fraction (EF): > 5O1:'
2019. Patients with LV ejection
to severe rheumatic MS'
presence of symptomatio mtderate
mitral balloon
percutaneous
who underwent successful
who had
Patients
study'
tt"
valvotomy *.," i"i'J"J in
disease,
itran a mitd degree aortic valve
coexistence

of more

low quality ..r,oruraiogtuphic ima.g{

le

chamber view was taken' Both
ECG gated AP4C and AP2C
the end of systole' LA area was
the images were acqutred at
*htt" both the views showed LA
"u]-,a'
traced by Simpson's *"thJ
uoial appendage_ were excluded
volume. pulmonary u"rn,
in Figure 2 [13]'
shown
t.u"irrg LA area, as

appendage clot' and

were excluded from
moderate to severe
'"g"gitation
'it'ui
UuttA on the effect size of
study. Sample ,i" *u'-*ttui-utti
at 95% and power of the study
0.544 with a level of confidence
of 37 patients'' The
as 90o/o to obtain ;1;i"i sample size
obtained prior to
was
Institutional Ethics committee approval
obtained liom
was
consent
iir"" ti-av and a written informed
the patients
A1l
study'
the
in
tefot" pattitipating

the subjects
6"fot" and after 24 hours of
underwent ."f'o
"*uilinuion
for LA function b'v strain
BMV. All ttre patitnts wlr" assessed

B

using di{ferent methods'

right and left heart studies
In the procedure of BMV for both
Catheter and 5F Pigtail
were done ,,ing On S*an-Ganz
was
aorta and pulmonary artery
Catheters[10]. Pressure in LY
done using Brokenbrough
noted[l 1]' franseptai p'ntt"t.*u'
was

gradient across.the mitral valve
needle and *"un
rras dilated using 26 to 30
measured pre-gN{V' Mittait'al'e
Post BNfV pressure gardients
mm sized tnoue medicat balloon'

p""u"

were measured' Post B\N comissures'
and orifice area (\'lv-A) uas measured'

whit.

mitral

regurgitation

of MVA by 2D
Planimetry method is a direct measurement
consequent

bi'taking three
echo (Figure 1)' fi was obtained
the area including
measuring
and
valve level

and atrial
Figure 2.Excluded pulmonary veins

appendage while

tracing LA area.

2D gay'scale imagining'
STE was performed on standard
were acquired on EPIQ 7C
i& t.r.O nr 2C andAp+C views
probe- Transthoracic
;.h" ;;i". filled wiih a X5 matrixfor 5'7 seconds and 5
hold
;;s made *iit' Lttutt''-

".rrrtiit,
ffi *"t. imported to offline analysis

I

[14]'

Excel'
software version'3'6'0 and
Data was analyzed using R
ratio and
Categorical data was
percentages ana

deviation

p?tt"""A in terms of rates'
data expressed

compaiii""
(SD). "ontinuo"

"i

+

standard
Tl:un
MPG before and

r"rve and

aftertreatmentwereassessedbyWilcoxon'stest.
GLS
of LA uoi"t' STE- 4C' S-IE 2C' and

Measurements

assessed by Paired t-test'
before and after treatment were
p<0.05 was considered as significant'

cycles of mitral

get the maximum areal2'12)'
commissures in mid diastole to

Results
in the study' The baseline
A total of 37 patients were included

I

in Table
characteristics are depicted

l'

l'Jlr

\-

Table 1. Demographic characteristics'

ittu

Variables

Figure 1. Mitral valve area:

1 indicates

-

valve area 0'89 cm2;

valve area 1.8 cm2'
in a normal acoustic apical four
Doppler gradient was assessed
beam and
u, p,'uuJ utignment of ultrasound
acoustic
fine
A
gradient'
nL* gi"' the mi*imum
so that
signal
Doppler
window was used to get a well-defined
pressure
mean
and
(PPG)
p.u[ r.fo.itv, peak pressure gradient
time interval (VTl) of mitral
eradient (MPG) Uy
derived bv the-peak velocitv
2

Age (in Years)
Less than 20

-

;#;t";;,

*'f*r,rf".

PPc;*
ilffi'il;.."t4.4. "iotit!

whereasMPGwastherelevanthemodynamic.finding,which
LV diastolic

was influenced UV ttre

iA

compliance

1d,

to the flow was very
f.rrOl"r. The aligning of the ultrasound
atrial
it"rig'rti'undtittti*utt the value' In
ilil;t';;
possible
5 cycles with a close
fibrillation (AF) the *t'ugt of
n-n interval was calculated
of
heart rate with a least 'ut'tiiion
as mean

Number of subiects (%)

20-30
31-40
41-50
51-60
More than 60

2 (5.41o/o\
17 (49.951o\
9 (24.32o/o\
5 (13.51olo)

2 (5.41o/o\
215.41o/o\

Gender
Male
Female
Total

6 (16.22%)
31 (83.78%)

37(100%)

gradient [12]'

)
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-

based on
Patients were grouped broadly into six categories
was
33'89 *
in
tho.study
patients
of
age
their age" The mean
age
if .ze !.utt and nearly half of the population were in the
higher
A
years followed bv 3l-40 vears'

20-30

;;;r;'"i

incidence of fernales was reported'

presented in Table 2.

and after
Table 2.Comparison of different measurements belbre
treatment.
Postoperative

operative

Variable

0.86

MVA (cm2)

* 0.12

1.7

MPG

(mmHg)

12.22t4.49

LA Volume
(ml)

64.22
24.21

STE

t

r

0.1

4.51 r1.19

20.14

Average of %
reduction/increment

<0.0001W.

1OO.20o/o

<0.0001w.

-57.33%

<0.0001G'

-18.290k

t

5'1.34

12.45 *,5.67

16.39

STE 2C

13.85

r

5.14

17.42

GLS

13.15

I

5

'16.9

r

r
r

5.63

<o.oo0'11',

58.14Yo

5.23

<o.oo01L.

39.97%

<o.0oo1L'

44.69%

4.94

W:Wilcoxon'sTest,G:Greater,L:Lesser;MVA:MitralValve
STE:
MPG: l\'lean Pressure Gradient, LA: Left Atrium'

Are4

Tracking Echocardiography, GLS:

.

Global
Four-Chamber
4C:
Trvo-Chamber;
2C:
i'ongitudinal srain;

Sp..if

r'p<0.05 is considered statistically signifi cant'
was observed
A significant increase in the mean value of MVA
With regards
100'2%'
of
post-nUV with an average increase
-57'33% and
of
reduction
io ftlpC and LA volume,-a marked

(p<0'0001)'
-tS.ZSy, was observed respectively post-BMV

Th;;;*

LA strain i'e" STE
with 58'14%' 39'97%o and

a significant improvement in the

4C, STE 2C andGLS post treatment
44.69% resPectivelY (P<0.000 I )'

Discussion
Atrial
Atrial function is usually assessed by atrial volume'
ofindices
;;itr;" it operator and load-dependent' These kinds use of2D
not precisely assess atrial reservoir function' The
do

uifo*t non-invasive evaluation of global LA function
the LA function was assessed by
[15,16]. In the present study,
moderale to severe
uring iO STE in patients with symptomatio
*itrif stenosis before and after 24 hours byof2DBMV'
STE
qr"riintrri"" of regional and global LA distortion
and
estimation
.ias valuable to evaluate th; LA function

iiB

pulmonary capillary wedge pressure function [17]'

constituted
In the present study, among the 37 patients.' females
findings
the
to
similar
was
This
populaiion'
about iwo-third the
also
which
al'
et
Rohani
by
conducted
study
s".n in the
study
the
in
,fro*.a a high pievalence of female population

iii.

rn

I cm2 causes an increase in the left
gets transmitted to the pulmonary
further
which

Mitral valve area below

t.t.tif

tle

iri

pulmonary hypertension

and

Measurement of
eventually pulmonary congestion and edema'
of mitral
severity
the
of
fnpC ptoria"s an importan*t estimation
modulating
role
significant
a
,,*otit. The left atrium plays

-in
is an
i"t ,.nt.icular filling u,d-u"ttt*"nt of its function
adverse
irrp*"r, marker oT cardiovascular disease andof MVA'

assessment
cardiovascular outcomes [3,19]' Hence
has a ciucial role in the quantitative

LA strain
u*.rr*.nt of mitral stenosis' A statistically

VpC

una

significant

post-BMV in
;;;;;t; in the mean value of MVA was observed out
by Reddy
carried
Studies
it p..r.nt study with p<0.0001'
in
the MVA
increase
"
similar
a
reported
et al

.t

ui. urO Rohani

With

p"u-gMv with a statistical significance of-p<0'001 U'21'
'r.rp.rt to MPG, the current si=udy reported a marked reduction
p<0'0001'
por,-nfnfV with a statistical significance of
'sengupta

4C

("/")

p-value

1

+

"oluipt.ttrt.and results
,ur.uiuru."

after BMV are
Comparison of various parameters before and

Pre-

a study
11.79 years which was in concordance with
age of
mean
the
reported
which
al'
by Roushady et
""rar"*a
years
*
6'3
as
31.9
[18]'
patients wittr VtS
33.89

reduction
et al. reported similar results with marked
+
mm of
3'3
5'5
atpre-BMV to
fiom 14.3 *7

'l

i, ifi.'grrai*t

showed a
Hg poir-sltav [20]. The LA strain in this study
+
by
,igrin.*t ir.reus" from pre-BMV to post-BMV 13'15

4.94 respectively with a statistical sigaificance
the acute
of p<0.0001. Various oiher studies also investigated
of which
findings
on LA pre-BMV and post-BMV' the

A.gg totO.gO

*

"ffe.t
werecommensuratewiththisstudy.Thestudiesreporteda
a statistical
remarkable increase of LA post-BMV with
strain' a
LA
the
to
regards
With
,ignifi"ur." of p<0.001 t2l'

was observed
stltistically significant improvement of p<0'0001
al' reported a
et
Reddy
by
potr-SNaV. Aiother studyconducted
strain with
LA
of
improvement
the
significant difference in
study [l]'
present
the
with
iliiooi *r,l.r, was in concordance

it was observed that successful
sMv*u'beneficialforthepatientssincetheirSymptoms
aided in the
,"au..O significantly. fhis might have further
increase the
to
helped
which
i*pt"*rn,ir, of cariiac chambeis
are
Overall, in the current study,

Future studies
ilt *a right ventricular ejection fraction'
population considering
be conducted in a larger
provide an effective tool
the right and left ventricular strain to
other methods'
over
STE
2D
of
in evaiuating ttre efficacy

*ur*rt.O io

Conclusion
resulted in a
This study highlighted the use of BMV which
among
function
atrium
left
the
of
marked improvement
stenosis
mitral
severe
to
moderate
witi symptomatic

futi.rt,

*i.t,inz+hours'ofprocedure.However,furtherin.depth
is required in order to evaluate whether the

"r"fytit
i*f.or.*rnt in LA
fi Uiil

strain results

in a decrease of atrial

lation incidences during long-term follow-up'
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Bilateral seminal vesicle calculi: A case report
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ABSTRACT
Seminal vesicle calculi are rare and so usually remain undiagnosed. Most of the patients with seminal vesicle calculus present
with hematospermia, ejaculatory pain, perineal or testicular pain, or low volume of ejaculate. Hematospermia is the most common
symptom present in 70% of the cases. Patients may have ejaculatory ductal obstruction secondary to bilateral seminal vesicle calculi
and may present with impaired fertility and azoospermia. We present the case of a 41-year-old male who presented with ejaculatory
pain of 6 months duration. On evaluation with ultrasonography and magnetic resonance imaging, a diagnosis of bilateral seminal
vesicle calculi was made. The patient underwent bilateral transutricular seminal vesiculoscopy with laser lithotripsy.
Key words: Calculi, Laser lithotripsy, Seminal vesicle, Transutricular seminal vesiculoscopy

S

eminal vesicles are paired accessory glands of the male
genitourinary system located dorsally to the bladder,
inferolateral to the vas deference, and posterior to
the prostate. Seminal vesicle calculi are rare and till date,
approximately 213 cases are reported between 1928 and 2016 [1].
The etiology of seminal vesicle calculus is unclear. Patients may
remain asymptomatic and most symptomatic patients complain
of hematospermia or ejaculatory pain. Spermolithiasis in which
patient complains of passing stones in semen is rare [2,3]. Patients
who have bilateral seminal vesicles may have altered fertility.
Transrectal ultrasound (TRUS) screening has been helpful
in evaluating patients to detect seminal vesicle calculi. Patients
are usually evaluated by non-invasive techniques such as
ultrasonography, TRUS, and magnetic resonance imaging
(MRI). Earlier patients were managed by open vesiculectomy
which was associated with significant morbidity due to the need
of extensive pelvic dissection [4]. Recent treatment modalities
include minimally invasive techniques such as transutricular
vesiculoscopy with or without laser lithotripsy [5-8]. Laparoscopic
or robotic vesiculectomy is reserved for larger seminal vesicle
calculi [9].
CASE REPORT
A 42-year-old male came to the urological services of the hospital
with complaints of ejaculatory pain of 6 months duration and
a single episode of hematospermia. There were no hematuria,
urinary complaints, or history of urinary tract infections (UTI).
There was no other medical or surgical history. There was no
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history of stone disease in the family. He is non-diabetic. He is
married for 17 years and has two children.
The patient had a pulse rate of 82 bpm and blood pressure was
120/80 mmHg. The general physical examination was normal.
Clinical examination revealed normal external genitalia and
digital rectal examination showed normal prostate.
Routine blood investigations such as renal profile, serum
calcium, and parathyroid hormone levels were normal. Routine
urine analysis was normal. Semen analysis was normal as per
the World Health Organization criteria 2010 [10]. USG showed
bilateral seminal vesicle calculi 8.5 mm on the right side and
5 mm on the left side (Figs. 1a and b). MRI of the pelvis was
ordered which showed mildly bulky bilateral seminal glands with
hemorrhagic contents. Ill-defined T2 hypointense calculus in
the terminal portion of the right seminal vesicle duct measuring
8.1 mm × 4.7 mm and T2 hypointense calculus in the terminal
portion of the left seminal vesicle duct measuring 6 mm × 3.6 mm
(Figs. 2a and b). On the basis of USG and MRI, a final diagnosis
of bilateral seminal vesicle calculi was made and the patient was
planned for surgery with the informed consent of the patient.
The patient was given spinal anesthesia and put in the lithotomy
position. A 4.5 Fr semi-rigid ureteroscope was introduced till
verumontanum. A bilateral prostatic utricle was identified and
sequentially cannulated with guide wire. Ureteroscope was then
introduced into the prostatic utricle till calculus was visualized.
The calculus was fragmented using a holmium laser (Lumenis,
MOSES 120 H, Germany) (Figs. 3a and b). The patient made an
uneventful recovery. On follow-up, the patient had a few episodes
of passing fragments of calculi in semen which stopped after
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Bilateral seminal vesicle calculi

a

b

Figure 1: Ultrasonography showing (a) dilated left seminal vesicle
and hyperechoic calculus with posterior shadow measuring 5 mm;
(b) dilated right seminal vesicle and hyperechoic calculus with
posterior shadow measuring 8.5 mm

a

b

Figure 2: (a and b) Magnetic resonance imaging pelvis showing bulky
bilateral seminal vesicles with hypointense calculus in terminal portion
of the right seminal vesicle duct measuring 8.1 mm × 4.7 mm and
another hypointense calculus in terminal portion of the left seminal
vesicle duct measuring 6 mm × 3.6 mm

reflux of urine in the ejaculatory duct, ejaculatory duct obstruction,
and congenital anatomical abnormalities [2,4,11]. Lotti et al. [12]
found that patients with ultrasonographic abnormalities such
as ejaculatory duct dilatation, calcification, and giant seminal
vesicle cyst showed decreased seminal vesicle ejection fraction.
Furthermore, patients were found to have chronic prostatitis or
chronic UTI.
Fourier-transform infrared spectrometry of semen analysis
of patients usually tests positive for blood with the presence of
organic material mainly protein. The nuclei of seminal vesicle
calculus have epithelial cells and mucoid substances covered
by lime salts [5]. Menon et al. [3] found that most of the calculi
are coated with calcium phosphate, phosphate, urate, carbonate,
and struvite. However, Hepburn and Yount [13] did not find
any abnormality in the urinalysis of the calcium-coated calculi.
Yang et al. [7] found that 16.2% of patients presenting with
hematospermia had seminal vesicle calculi, whereas subfertility
was secondary to seminal vesicle calculi causing ejaculatory duct
obstruction.
Ultrasonography is the gold standard for the evaluation of
seminal vesicle [12] with an increasing use of TRUS. The use of
MRI is increasing being non-invasive as compared to antegrade
seminal vesiculogram. The use of minimal invasive techniques
such as transutricular seminal vesiculoscopy with ureteroscopes
with laser lithotripsy is a common practice in Asia which is not
approved in the UK. Xu et al. [14] used a 9 Fr rigid ureteroscope
and found gaining entry into seminal vesicle difficult and need
of excessive force which could damage tissues. We used 4.5 Fr
semi-rigid ureteroscope in our case. In the case of larger stones,
the laparoscopic or robotic approach is a better option.
CONCLUSION
Seminal vesicle calculi are rare. Most cases are identified by noninvasive methods such as TRUS, USG, or MRI and so invasive
techniques such as seminal vesiculogram are rarely done.
Treatment protocols depend on the size and location of calculus
and each treatment protocol has been proven effective with no
recurrences. Transutricular seminal vesiculoscopy has made the
treatment of smaller calculi less morbid.

a

b

Figure 3: (a) Endoscopic view showing guide wire being passed
into prostatic utricle before vesiculoscopy, bilateral lateral lobes
of prostate seen; (b) intraoperative picture showing calculus being
fragmented using holmium laser

2 weeks. Since then, there are no episodes of ejaculatory pain or
hematospermia.
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ABSTRACT
The child with a neuropathic or neurogenic bladder requires dedicated care throughout his/her lifetime. Every patient presents
with a unique physiology and each phase in their life brings along varying challenges. The primary concern is their renal health,
but continence and independence also play significant roles. Although most patients can be managed conservatively, a number of
surgical options are also available to manage incontinence. Appropriate pre-surgical planning is required to ensure that the best
treatment may be provided. It is important to understand associated potential complications. Long-term follow-up and surveillance
are required in all patients. We report a case of an 18-year-old male child who was operated at the age of 6 months for lumbosacral
myelomeningocele and was lost to follow-up and later presented with incontinence.
Key words: Long term, Neuropathic bladder, Spina bifida, Vesicostomy

M

anagement of neurogenic bladders remains one
of the major challenges of pediatric urology.
Despite the advances in technology, knowledge,
and medications, desired outcomes may not be achieved.
The previous studies observed that children with neurogenic
bladders progressed to chronic renal failure and had a
significantly reduced life expectancy [1,2]. With proper
management and care, the health and quality of life of these
patients can be markedly improved.
Children with neurogenic bladders require lifelong care and
each child must be thoroughly and independently evaluated
irrespective of the diversity of pathophysiology, comorbidities,
and expectations. One of the unique aspects of pediatric
urological care is the tailoring of care to the development
of the child. Family and the child’s expectations can change
significantly as the child goes through various phases such as the
newborn, preschool, elementary, adolescent, and adult periods.
Optimal management requires comprehensive knowledge of the
family, pathophysiology, and the full complement of treatment
options [3]. We report a case of an adolescent male child
presenting with complications of neglected care.
CASE REPORT
An 18-year-old male adolescent presented with a history
of complete incontinence of urine. He was operated for a
lumbosacral myelomeningocele at the age of 6 months and
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was asked to come for regular follow-up. The child presented
for timely follow-up for about 2 years after surgery and later on
discontinued follow-up. On examination, the child had stunted
growth. The height of the child was 149.35 cm and weight was
52 kg. The child leaked urine continuously which carried a
malodorous smell. On examination, the child had a midline scar
over the lower back. There were bilateral lower limb spasticity
and lax anal tone with hard stools.
His blood hemoglobin was 10.6 g%, serum creatinine
was 4.75 mg%, and serum calcium was 8.3 mg%. Abdominal
ultrasonography showed gross dilatation of the pelvicalyceal
system of both the kidneys with the parenchymal thickness of
11 mm on the right side and 13 mm on the left side. The bladder
was distended and showed trabeculations with irregular walls with
wall thickness of 4 mm. Cystometry showed a functional capacity
of 46 ml with poor compliance and vesicosphincteric dyssynergia.
Plain X-ray kidney, ureter, and bladder region showed spina
bifida of lumbar 4th and 5th vertebra (Fig. 1). Magnetic resonance
urogram revealed bilateral dilated pelvicalyceal system with
thickened bladder wall.
Due to the raised renal parameters and bilateral dilated
system, Blocksom vesicostomy (Fig. 2) was planned to allow low
pressure drainage of urine and improvement of renal function.
The patient’s serum creatinine came down to 4.4 mg% at the
end of 2 weeks, suggesting that the kidneys had progressed to
chronic renal failure. Estimated glomerular filtration rate was
16.5 ml/h.
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a

Neurogenic bladder
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Figure 1: (a) Plain X-ray kidney, ureter, and bladder region shows
L4-5 spina bifida. (b) Plain magnetic resonance urogram shows B/L
hydronephroureterosis with irregular thickened bladder

Figure 2: Vesicostomy performed

DISCUSSION
The management of patients with neuropathic/neurogenic
bladder secondary to spina bifida has evolved significantly
over the past two decades. Early goals of management are
to maintain a low pressure/high compliance bladder, prevent
upper urinary tract deterioration (UTD), and preserve renal
function [4]. Initial treatment strategies may include clean
intermittent catheterization, anticholinergic medications, and
detrusor botulinum toxin injection. When these are unsuccessful,
more advanced approaches such as bladder augmentation or
vesicostomy are performed [4].
Improvement in the care of these patients has resulted in
a drastic increase in the life expectancy. Unfortunately, this
has also resulted in a significant gap in health care as these
children grow on to become adolescents and then adults. The
neurosurgical and orthopedic issues stabilize at sometime;
however, the urological problems of these adult patients remain
at the forefront. Incontinence and high bladder pressures are
prevalent, especially since many are without their parental
supports. Although surgical intervention is quite prevalent
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at this age, endoscopic revisions to continent diversions and
bladder stones account for a majority of the cases [3]. Over
a period of time, catheterizing becomes an increasing burden
and many patients look toward converting to an incontinent
diversion.
Long-term compliance and risks of renal insufficiency in the
patients who have had prior reconstructions are a matter of concern
as studied by Husmann [5]. He concluded that an incontinent
diversion is preferable in an adult with a neuropathic bladder,
as many are unable to provide sufficient self-care to ensure their
long-term health. Suprapubic management is the simplest means
of maximizing renal preservation. Vesicostomy is a form of
suprasphincteric incontinent urinary diversion that accomplishes
the goal of maintaining a low-pressure urinary system. It is an
alternative to bladder augmentation when conservative strategies
have failed [6]. It is also a permanent diversion for selected cases
of neuropathic bladder [7,8].
Donmez et al. evaluated the outcomes of 14 patients (eight
females and six males) who underwent cutaneous vesicostomy
for the management of neuropathic bladder secondary to spina
bifida [4]. Seven patients had a median of three (range 1–5) febrile
UTI before surgery for cutaneous vesicostomy. Median creatinine
level before surgery was 0.26 mg/dL (range 0.16–0.97). Median
age at vesicostomy creation was 26.5 months (range 4–96).
Mean functional bladder capacity assessed during pre-operative
urodynamic studies was 107 mL (range 20–279), and detrusor
sphincter dyssynergia was present in all patients. High-grade
vesicoureteral reflux (grade≥3) was present in three patients,
all with UTD. Mean follow-up after vesicostomy was 62.4±39.3
months. After vesicostomy, only two of the seven patients with a
history of febrile UTIs experienced an additional febrile UTI. The
median serum creatinine level was 0.36 mg/dL (range 0.2–0.58)
at last follow-up. Moreover, 11/14 patients had no hydronephrosis
and just two patients had unilateral SFU Grade 1 hydronephrosis.
The authors concluded that vesicostomy was a safe method for
temporary diversion of the lower urinary tract in patients with
spina bifida who were refractory to conservative and minimally
invasive treatments.
CONCLUSIONS
The child with spina bifida problem requires a lifetime of complex
and intensive urological care. There is a great potential to improve
their quality of life, however, this requires a comprehensive and
accurate assessment of the patient’s wishes and abilities. One
should never ignore the significant complications that can occur
and must be vigilant to ensure supportive follow-up.
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Editorial

Use of artificial intelligence in the diagnosis and
treatment of prostate cancer
Artificial intelligence (AI) is defined as the ability of a
machine to perform cognitive tasks to achieve a particular
goal based on provided data. This is revolutionizing and
reshaping our healthcare systems today. Today, there
is availability of high capability computational power,
highly developed pattern recognition algorithms, and
advanced image processing software, and this has led
to the emergence of computer‑based systems that are
trained to perform complex tasks in bioinformatics,
medical imaging, and medical robotics.
The defense industry was the first to use the field of AI
way back in the 1950s and this has evolved over years.
Currently, computer‑based “deep‑learning” methods
have been introduced and this has prompted the
physician‑scientists to use this technology in the medical
field so as to improve diagnostic methods.
Prostate cancer is the sixth most common cancer
worldwide and the second leading cause of cancer
death in American men.[1] The incidence of prostate
cancer is also on the rise in India and ranks among the
top ten malignancies affecting an Indian male.[2] Early
detection and localization of prostate cancer at a treatable
stage are desired both by the treating physician and
by the patient, as excellent cancer‑specific survival is
expected for most locally confined diseases. Transrectal
ultrasonography (TRUS)‑guided biopsy of 12 regions
distributed throughout the prostate is the most common
method to diagnose prostate cancer. TRUS‑guided
biopsy is recommended in patients with an elevated
prostate‑specific antigen (PSA) level or an abnormal
digital rectal examination.[3] The assessment of risk is
primarily determined by pathologic grade based on
the Gleason grading system.[4] The Gleason grading
system generally captures the full range of biologic
aggressiveness and has historically correlated with the
risk of recurrence following definitive treatment.[5]
Cancers containing only Gleason pattern 3 (i.e.,
overall Gleason score assignment 3 + 3) are generally
considered low risk. Gleason pattern 4 which includes
poorly formed, fused, cribriform glands has shown to
be associated with poor surgical and clinical outcomes,
including higher rates of extraprostatic extension,
positive surgical margins, biochemical recurrence, and
cancer‑specific mortality.[6] Gleason pattern 5, which
consists of high‑risk histologic patterns including sheets

of tumor, individual cells, and cords of cells, carries
a higher risk of progression to metastatic disease and
cancer‑specific mortality.[7] Prostate cancer is known
to exhibit heterogeneous distribution of morphologies
both within and across tumors of the same patient, with
increasing number of observed morphologies in larger
cancers of worsening grade.[7]
Multiparametric magnetic resonance imaging (mpMRI)
has established itself as an important aid in the
diagnosis of prostate cancer. mpMRI provides
high‑contrast, high‑resolution anatomical images of
the prostate and pelvic regions using T2‑weighted
imaging, diffusion‑weighted imaging, and dynamic
contrast‑enhanced imaging sequences for the detection of
clinically significant prostate cancers.[8] The interpretation
of all mpMRI sequences requires a considerable level
of expertise from radiologists. Currently, abnormal
regions of the prostate on mpMRI imaging have been
defined by the Prostate Imaging Reporting and Detection
System Version 2.[9] This system, in spite of being widely
accepted, is prone to inter‑reader variability, leading
to variable sensitivity, specificity, and a wide range of
cancer detection rates.[10,11] Despite these shortcomings,
mpMRI has shown practice‑changing value for urologists
to more accurately direct needle biopsies into suspicious
regions of the prostate.
The complex heterogeneity of localized prostate
cancer has led to variability in clinical practice for both
radiology and pathology. The use of AI applications in
both radiology and pathology has increased substantially
with the adoption of deep‑learning techniques applied to
medical imaging. AI shows great promise in decreasing
reader interpretation times, increasing performance
of nonexpert radiologists, and enabling large‑scale
screening practices without additional burden to
radiologists. Applications of AI to prostate mpMRI are
specifically expected to increase sensitivity of prostate
cancer detection and decrease inter‑reader variability.[12]
Currently, both radiology and pathology have limitations
in their ability to detect and classify intermediate prostate
cancers, which represent a critical point in clinical
treatment decision‑making. Currently, there exists a
need for improvement in standardized assessment
and characterization on pathologic and radiologic
interpretation. The intimate connection between
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histology and functional imaging characteristics creates
a unique opportunity for AI applications to improve
detection, classification, and overall prognostication. As
demonstrated across AI literature, the need for mature
datasets with high‑quality annotations is necessary to
continue advancements in this field.
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Case Report

Augmented Anastomotic Urethroplasty with Ventrally Placed Buccal
Mucosal Graft
Abstract

The most common site of anterior urethral stricture is the bulbar urethra. The etiology of these
strictures could be either idiopathic (40%), iatrogenic (35%), inflammatory (10%), or traumatic (15%)
causes. Several techniques and approaches with/without buccal mucosal graft have been described.
We report a modification to the standard anastomotic urethroplasty, wherein following excision of a
2.0‑cm bulbar urethral stricture, we performed a roof strip anastomosis followed by ventral buccal
mucosal augmentation urethroplasty.
Keywords: Bulbous urethral stricture, surgical anastomosis, urethra, urethroplasty

Introduction
The most common site of anterior urethral
stricture is the bulbar urethra.[1] About
40% of the bulbar urethral strictures are
idiopathic, particularly so in the developed
world. Some of these idiopathic urethral
strictures could be of congenital origin.
Nearly a third of all bulbar urethral
strictures are reported following urethral
instrumentation, including surgery for
hypospadias, and the rest have a history
of infection, especially history of sexually
transmitted diseases.[2,3] Several surgical
techniques and approaches with or without
the use of buccal mucosal graft (BMG) have
been reported for the management of bulbar
urethral strictures including dorsal onlay,[4]
ventral onlay,[5] Asopa dorsal inlay,[6]
double face with BMG, and nontransaction
anastomotic urethroplasty, in addition
to end‑to‑end anastomosis.[7] Several
controversies surround the current practices
of bulbar urethral surgery including the
use of buccal mucosa, grafting versus
anastomotic repair, and the use of dorsal
versus ventral placement of the graft and
surgical options for patients with failed
hypospadias repair.[8] Each and every
technique of repair has its own advantages.
The main indications for an end‑to‑end
bulbar anastomotic urethroplasty include
a traumatic stricture or a redo surgery
with excessive scar tissue in the corpus
This is an open access journal, and articles are
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spongiosum. Currently, primary end‑to‑end
anastomosis is indicated for the repair of
a 1–2‑cm‑long bulbar urethral stricture.
Many authors[9] strongly believe in avoiding
transection of the urethra unless necessary
and are based on the sound reasoning of
maintaining the bulbar urethral arterial
supply. Transecting the urethra may lead
to vascular and neurogenic damage to
the urethra and penis and may promote
postoperative
erectile
dysfunction.
Traumatic
strictures
are
invariably
associated with extensive spongiofibrosis,
and therefore, one needs to transect the
urethra so as to clear the scarred and fibrotic
tissue.[10] Moreover, due to poor blood
flow across the corpus spongiosum, there
is a clear zone of tissue wasting in cases
of traumatic stricture. One should reserve
anastomotic urethroplasty only in cases of
traumatic strictures and failed cases with
extensive inflammation and scarring.
We report a modification to the standard
anastomotic
urethroplasty,
wherein
following excision of a 2.0‑cm bulbar
urethral stricture, we performed a roof strip
anastomosis followed by ventral buccal
mucosal augmentation urethroplasty.

Case Report
A 76‑year‑old male presented to the
urological services of the hospital with
retention of urine. Following failure to pass
a urethral catheter, a suprapubic cystostomy
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was done and the bladder was drained continuously.
A retrograde urethrogram was done, which revealed abrupt
complete blockage at the level of the proximal bulbar
urethra. A voiding cystourethrogram was attempted, but
the proximal urethra could not have delineated. A bougie
urethrogram was done [Figure 1], which revealed a bulbar
urethral stricture of approximately 2.0 cm in length. The
patient was planned for excision of the stricture followed
by anastomotic urethroplasty.
Surgical technique
Following general anesthesia, the patient was positioned
in a modified lithotomy position with thromboembolic
deterrent stockings. The skin was prepared from the
umbilicus down to the mid‑thigh and the patient draped
to expose the perineum and the suprapubic area around
the suprapubic catheter site. Prophylactic antibiotics were
given intravenously along with anesthesia.
A midline perineal incision [Figure 2a] nearly 8–10 cm
long was made along the line of the raphe, almost to
the anal margin. The incision was deepened through
the subcutaneous tissue, Colles’ fascia, and onto the
bulbospongiosus muscle in the center of the wound,
exposing the urethra itself, distal to bulbospongiosus, in the
upper part of the wound and the subcutaneous part of the
external anal sphincter in the lower part of the wound. The
bulbospongiosus muscle was then carefully reflected off
the bulbar urethra and retracted out of the way. This freed
the ventral aspect of the urethra back to the perineal body.
The proximal bulbar urethra was then separated posteriorly
from the perineal body by sharp dissection, all the way up
to the membranous urethra. It was then separated dorsally
from the tunica albuginea of the penis by dividing Buck’s
fascia on either side of the urethra. The bulbar urethra was
completely free from the penobulbar junction, all the way
up the membranous urethra. The remaining posterolateral
attachments were the points where the bulbar arteries
run into the corpus spongiosum on either side. Whenever

Figure 1: Bougie urethrogram showing a 2‑cm‑long bulbar urethral stricture
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bulbar anastomotic urethroplasty is being done these are
left alone.
A 20 Fr catheter was then passed down the urethra to the
site of the obstruction. The ventral aspect of the urethra
appeared atrophic with severe scarring. The urethra was
then transected through the site of obliteration, trimmed
back to healthy tissue on either side [Figure 2b‑d].
Cystoscopy from the transected end of the proximal urethra
showed normal caliber and normal mucosa [Figure 3a].
The urethra on the distal side was spatulated [Figure 3b].
The bulbar urethra on the proximal side too was refreshed,
and unhealthy scarred tissue was excised. This left a
huge gap on the ventral aspect of the urethra. In spite
of adequate mobilization, the two ends of the urethra
could be approximated without tension only on the
dorsal aspect (roof strip) [Figure 3c]. The strip of the
urethra (5–8 mm) on the dorsal aspect was approximated
using 5/0 absorbable sutures so as to complete the dorsal
hemi‑circumference of the urethra. A huge 2–3‑cm gap was
seen on the ventral aspect of the urethra. An 18 Fr silicone
catheter was passed across the two ends of the urethra into
the bladder. It was decided to suture and close the ventral
urethra with a BMG.
A 3‑cm‑long BMG was extracted from the patient‘s
right cheek. This graft was placed ventrally and sutured
to the urethral margin using 5/0 polyglactin sutures
[Figures 3d and 4a, b]. The bulbospongiosus muscle was
approximated over the urethra. The wound was closed in
layers and dressed.
The postoperative period was uneventful. The suprapubic
catheter was removed on the 7th postoperative day and the
periurethral catheter removed on the 12 postoperative days.
The patient voided with a maximum flow of 18.2 mL/s. The
patient has been followed up over a period of 6 months,
and the patient has no complaints regarding urinary flow,
perineal wound, and postvoid dribbling.

a

b

c

d

Figure 2: (a) Midline perineal incision. (b) The urethra was transected
through the site of obliteration. (c) The proximal and distal ends were
trimmed back to healthy tissue. (d) The proximal urethral end
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Figure 4: (a) An 18 Fr silicone catheter inserted into the urethra.
(b) Augmented anastomotic urethroplasty performed ventrally

should be limited to strictures of 1 cm or less because
excision of a 1‑cm urethral segment with opposing 1‑cm
proximal and distal spatulations results in a 2‑cm urethral
shortening. They emphasized that excision of a longer
urethral segment risks penile shortening or chordee.[14]
c

d

Figure 3: (a) Cystoscopic appearance of a proximal urethra. (b) Sutures
taken on the dorsal aspect of both the proximal and the distal urethras. (c)
Roof strip anastomosis done. (d) The ventral gap was completed using a
3‑cm buccal mucosal graft

Discussion
There are various ways and techniques to perform a bulbar
urethroplasty, and it is noteworthy that no technique or
procedure scores over the rest. A reconstructive surgeon
must be familiar with the use of various surgical techniques
so as to manage any condition of the urethra that might
emerge at the time of urethroplasty. Several variables such
as length, severity and location of stricture do influence
the choice of the procedure and so does the surgical
outcome. The surgical technique should be selected
depending on the length of the stricture, etiology of the
stricture, and the density of spongiofibrosis.
Short bulbar strictures are generally amenable to complete
excision with primary anastomosis through a perineal
incision, affording a high success rate of 95%, as reported
by several authors.[11,12] Eltahawy et al.[12] published their
series of 260 patients with bulbar stricture who underwent
end‑to‑end anastomosis with a mean follow‑up of
50.2 months. The stricture length ranged from 0.5 cm to
4.5 cm (mean, 1.9 cm), and the authors reported a success
rate of 98.8%. Barbagli et al.[13] too described a success rate
of 90.8% in 153 patients who underwent bulbar end‑to‑end
anastomosis with a mean follow‑up of 68 months.
Complete excision of abnormal urethral mucosa and
spongiofibrosis and tension‑free anastomosis is important
for achieving the good results. The ideal stricture length for
excision and end‑to‑end anastomosis has been a contentious
issue. Guralnick and Webster[14] insisted that this operation

The main indication of augmented anastomotic
urethroplasty in end‑to‑end anastomosis is when there is a
loss of urethral tissue or length which could cause further
shortening of the bulbar urethra and lead to chordee. If
transecting normal tissue leaves a large gap, then this gap
could be augmented with BMG. The spongious tissue
on the ventral aspect is more elastic and usually could
accommodate the gap easily. The ventral aspect of the
urethra is slightly longer than the dorsal aspect. Hence, it
is usually recommended to insert the BMG dorsally. In our
case, the urethral tissue on the ventral side was short that
left the gap ventrally. In our case, we inserted the BMG on
the ventral aspect. This could be an option when excision
leads to a gap on the ventral aspect.
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Case Report

Verrucous Hyperplasia of the Penis Mimicking a Malignant Lesion
Abstract

Verrucous lesions of the penis are rare and difficult to classify. Superficial biopsy in any of the
verrucous lesions shows only hyperkeratosis, acanthosis, and papillomatosis. Therefore, an adequate
biopsy is a must to show the rete pegs that extend into the deeper tissues. Deeper biopsies are always
required for an accurate diagnosis. These nonneoplastic lesions of the penis need to be differentiated
from cancer which is associated with high morbidity. We report a case of a verrucous lesion of the
penis in a 38‑year‑old male.
Keywords: Condyloma acuminata, nonneoplastic, verrucous

Introduction
Verrucous lesions of the penis include
both nonneoplastic and neoplastic lesions.
Nonneoplastic lesions are predominantly
of infectious in origin and include
condyloma acuminata and simple verrucous
hyperplasia (VH). Condyloma acuminata is
caused by human papillomavirus (HPV),
90% of which is caused by types 6 and
11 and has a low incidence of tumor
development.[1] These nonneoplastic lesions
of the penis need to be differentiated
from cancer which is associated with high
morbidity. The incidence of penile cancer
varies between countries and is known
to be high in India when compared to the
European and North American population.
We report a case of a verrucous lesion of
the penis in a 38‑year‑old male.

Case Report
A 38 year‑old male presented to a local
surgeon with complaints of inability to
retract the prepuce and swelling of the
penis. He was examined in detail and
circumcision was done. The excised
prepuce was not sent for histopathological
examination. This patient was fine following
the surgery and presented to us 9 months
later with the recurrence of swelling on
the glans and coronal junction. The lesions
were verrucous and surrounded the coronal
junction with extension onto the glans at
selective areas. These lesions were growing
in size. The lesion appeared to be ulcerated
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on the right lateral part of the glans. The
inguinal lymph nodes were bilaterally
palpable, small, firm, and nontender. The
patient was counseled for excision of the
lesion and further treatment if necessary.
Uroflow study was normal with Qmax of
15.30 ml/s and postvoid residual of 0 ml.
The patient underwent excision of all
the verrucous lesions on the glans and
coronal junction. The primary closure of
the wound was possible [Figure 1]. The
histopathological examination [Figure 2]
of
the
skin
revealed
acanthosis,
hyperkeratosis, and papillomatosis. The
dermoepidermal junction showed dense
chronic inflammatory infiltrate. There
was no evidence of malignant cells in the
sections studied. A diagnosis of VH was
made. Postoperatively, the wound healed
well and the patient was asked to keep on
regular follow‑up.

Discussion
Verrucous lesions of the penis are rare and
not much information exists in literature.
Majority of these lesions constitute
nonneoplastic and infectious lesions.
Among them, condyloma ccuminata is
a sexually transmitted disease caused by
HPV and commonly affects men between
the ages of 20 and 40 years. It presents as
a papillary growth at the penile meatus or
over the glans. Microscopic examination
usually shows complex papillary infoldings
of squamous epithelium accompanied by
vacuolization of keratinocytes and nuclear
abnormality composed of CD4+ Cells. The
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Figure 2: (a and b) Acanthosis, hyperkeratosis, and papillomatosis. No
areas of malignancy seen. The dermoepidermal junction shows dense
chronic inflammatory infiltrate

with a dermal plasma cell infiltrate, were also noted.
Excisions of the lesions were curative, without recurrences.
The authors reported that this condition of VH of the penis
was rare and very scantily reported in literature.
Declaration of patient consent
c

d

Figure 1: (a and b) Verrucous lesion on the glans extending onto the coronal
junction. (c) Intraoperative photograph showing excision of the lesion.
(d) Postoperative photograph 1 week later

viruses can be demonstrated by immunohistochemistry and
in situ hybridization techniques.[2]
VH occurring in the oral cavity is a premalignant exophytic
oral mucosal lesion with a predominantly verrucous or
papillary surface and can subsequently transform into
verrucous carcinoma (VC), a well‑established warty
variant of squamous cell carcinoma.[3] As VH and VC
are known to present with similar clinical features, these
entities need to be distinguished histologically. Similarly,
simple VH of the penis is a nonneoplastic lesion showing
hyperkeratosis, acanthosi, s and papillomatosis and needs to
be differentiated from a penile cancer based on the biopsy
and histopathological examination.
Joshi and Ovhal[4] reported on five cases of verruciform
xanthoma affecting males who presented with single warty
verrucous lesions of 0.5–2 cm size, two in the oral cavity,
two on the genital mucosa, and one on the scrotal skin.
Histopathology revealed verrucous and papillomatous
epidermal hyperplasia with numerous foamy histiocytes
packed in the elongated dermal papillae. Columns of deep
parakeratosis and neutrophils in the upper spinous layers,
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Case Report

Radical Orchidectomy – Operative Steps
Abstract

A radical orchiectomy is one aspect of the definitive treatment of testicular cancer. Testicular cancer
generally affects young men between puberty and about 40 years. Successful treatment incorporates
a number of modalities, including radical orchiectomy, retroperitoneal lymph node dissection,
chemotherapy, and radiation.
Keywords: High inguinal, radical orchidectomy, testis cancer

Introduction
The first step in the diagnosis of a testis cancer
[Figure 1a and b] includes ultrasonography
of the scrotum and estimation of serum
tumor markers (beta‑human chorionic
gonadotropin, alpha‑fetoprotein, and lactate
dehydrogenase).
The
standard‑of‑care
for the removal and treatment of testis
cancer includes a radical inguinal
orchiectomy.[1,2] This is the most common
operation performed for testis cancer
worldwide.
For stage I non‑seminomatous tumors, the
treatment includes radical orchiectomy and
retroperitoneal lymph node dissection, and
the 5‑year survival rate is 96%–100%.[3]
For low‑volume stage II disease, which is
treated with radical orchiectomy and
chemotherapy, the 5‑year disease‑free
survival rate is 90%. For bulky stage
II disease, which is treated with radical
orchiectomy followed by chemotherapy
and retroperitoneal lymph node dissection,
the 5‑year disease‑free survival rate is
55%–80%.

Surgical Technique
An incision 2 cm [Figure 2a] superior
and parallel to the inguinal ligament,
following the line connecting the internal
and external rings, is made. However,

if the testicular mass is too large to
be delivered through this incision,
then the incision is extended toward
the scrotum. The incision is continued
through the subcutaneous fat and the
Camper and Scarpa fasciae. The external
oblique fibers and external inguinal ring
are identified. An incision along the
direction of the fibers from the external
inguinal ring is made. The ilioinguinal
nerve is identified and mobilized so as
to separate it away. The two leaves of
the external oblique fascia are separated
so as to free the spermatic cord along its
length.
The spermatic cord is isolated at the
pubic tubercle [Figure 2b]. The cord
structures are clamped either with a
Penrose drain secured tightly around
it to form a tourniquet or with artery
forceps [Figure 2d]. The testis along with
its coverings are delivered [Figure 2c] into
the inguinal region by blunt dissection
at the level of the point of entry into
the scrotum. The gubernaculum is then
clamped, divided, and ligated.
The posterior wall of the inguinal canal
is dissected to identify the inferior
epigastric vessels [Figure 3a]. These
vessels are clamped, divided, and
ligated. The gonadal vessels [Figure 3b]
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Figure 1: Enlargement of the right testis

a

b

c

b

d

Figure 2: (a) An incision 2 cm superior and parallel to the inguinal
ligament. (b) The spermatic cord is isolated at the pubic tubercle. (c) The
testis along with its coverings delivered. (d) The cord structures clamped
at the deep inguinal ring

c

Figure 3: (a) Inferior epigastric vessels clamped, ligated, and divided. (b)
Gonadal vessels clamped, ligated, and divided. (c) Vas deferens clamped
and divided

are similarly clamped, divided, and ligated in the
retroperitoneal area above the level of the internal ring.
The vas along with its vessels is dissected up to their
entry into the retroprostatic area. The vas is clamped,
divided, and ligated [Figure 3c]. The testis along with
the cord structures is delivered out of the operative
field [Figure 4]. The wound is inspected, especially the
scrotum for adequate hemostasis. The external oblique
fascia and external ring is closed in a running fashion,
The Scarpa fascia is opposed in an interrupted fashion,
and the skin approximated with subcuticular sutures.
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Figure 4: (a) Excised specimen. (b) Testis cut open to reveal the tumor
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Meningomyelocele in a 54-year-old male: A case report of late presentation of
voiding symptoms
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ABSTRACT
Meningomyelocele (MMC) is a congenital malformation of the spine, spinal cord, and overlying meninges. The neurologic deficit
produced by the MMC can be variable and depends on what neural elements, if any, have everted with the meningocele sac. The
neurologic lesion produced by this condition influences the lower urinary tract function in a variety of ways. We report the case of
a 54-year-old male with lumbosacral MMC who was asymptomatic till 6 months back and was not treated for MMC. He presented
with urinary voiding complaints following a fall and sustaining trauma. The patient underwent excision of MMC with detethering
of the cord. Following surgery, the patient continued to have symptoms of the inability to pass urine.
Key words: Lumbosacral, Meningomyelocele, Spinal cord, Urinary voiding

M

eningomyelocele (MMC) is a congenital malformation
of the spine, spinal cord, and overlying meninges
that is known to affect 1 in 500–1 in 2000 live-born
infants [1]. It is the most common open neural tube defect
characterized by failure of the neural tube to close in the
lumbosacral region during embryonic development (4th week
post-fertilization), leading to the herniation of the meninges and
the spinal cord through a vertebral defect [2]. The neural tube
fusion starts at the level of the hindbrain (medulla and pons) and
progresses rostrally and caudally. Incomplete fusion caudally
leads to the formation of MMC around day 26 of gestation [3].
Prenatal triple screening for an elevated alpha-fetoprotein level
during the first trimester is diagnostic in 85% of cases. Ultrasound
is also very effective in screening for neural tube defects. The
cause of myelomeningocele is unknown, but a deficiency in folic
acid is believed to have a role in the pathogenesis of these neural
tube defects [1].
The neurologic lesion produced by the MMC is variable and
depends on what neural elements have everted with the meningocele
sac. The bony vertebral level often provides little or no clue of the
exact neurologic level or lesion produced. The height of the bony
level may differ from the highest extent of the neurologic lesion
for one to three vertebrae in either direction [4]. The neurologic
lesion produced by this condition influences the lower urinary tract
(LUT) function in a variety of ways and cannot be predicted just
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by looking at the spinal abnormality or the neurologic function of
the lower extremities. We report a case of a 54-year-old male with
lumbosacral MMC, who was asymptomatic till about 6 months
ago and presented with urinary voiding complaints following a
fall and sustaining an injury to the back.
CASE REPORT
A 54-year-old male presented to the urological services of our
hospital with complaints of acute retention of urine following a
fall and sustaining an injury to the back for 6 months. The patient
was born with lumbosacral MMC, was asymptomatic, and was not
treated for the same. The patient had a normal life with no urinary
or bowel symptoms. He was married and had two children.
On examination, pulse rate was 86/min and blood pressure
was 130/80 mmHg. His per abdomen examination shows
distended lower abdomen and bladder was palpable up to
umbilicus. External genitalia examination shows no abnormality.
Per rectal examination shows laxity of the anal tone. Neurological
examination revealed 5/5 power in both right and left upper and
lower limbs. Deep tendon reflexes were 3+ in the right upper and
lower limbs and 3+ in the left upper limb and 2+ in the left lower
limb. Plantar reflex was decreased bilaterally. Bulge with a scar
over lumbosacral spine noted. Sensory loss was noted over S1
dermatome.
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On investigations, the serum creatinine was 1.3 mg% and
hemoglobin was 15.8 g%. The patient gave a history of fall
from a height and developed severe lumbosacral region pain
and loss of bowel bladder control. The patient was admitted to
a neurosurgical center elsewhere. The discharge summary of
that center stated that the examination of the back had revealed
a soft non-pedunculated swelling of 4 ×3 cm with a broad base
(Fig. 1a). Muscle power was 4/5 at the right hip, knee, and ankle.
A magnetic resonance imaging spine revealed C4-C5 focal central
disc protrusion (Fig. 1b) and C5-C6 central and paracentral disc
bulge without significant nerve root compression.
The patient underwent excision of MMC with detethering of
the cord at that hospital. Post-operative period was uneventful.
In the post-operative period, the patient failed three catheter-free
trials. The patient also had bowel complaints of constipation.
Histopathological examination of the excised tissue showed no
evidence of neoplastic pathology.
On examination, abdominal ultrasonography revealed
bilateral normal appearing kidneys with a thickened bladder wall.
Cystometry revealed a bladder capacity of 320 mL, maximum
filling pressure of 51.7 cm H2O, detrusor pressure of 42.1 cm
H2O at peak flow and peak flow of 2.6 mL/s. and a post-void

a

b

Figure 1: (a) A healed scar over the lumbosacral region; (b) magnetic
resonance imaging showing meningomyelocele with tethered cord

residue of 215 ml (Fig. 2). Cystoscopy was normal. The patient
was put on clean intermittent catheterization and nighttime
chemoprophylaxis. The patient is in regular follow-up for the
past 4 months and he is doing well, and his serum creatinine was
1.02 mg/dL and his urine routine and microscopic examination
were within normal limits on the last follow-up visit.
DISCUSSION
The primary goal of the management of neuropathic
dysfunction of the LUT is the preservation of renal function.
Secondary goals of management include urinary and fecal
continence, prevention of urinary tract infection (UTI), and
facilitation of sexual function and fertility. Preservation
of renal function is achieved by maintaining low bladder
pressures and active management of vesicoureteric reflux and
the prevention of UTI [5].
Our case is an interesting case that the patient in spite of
not having been treated in childhood was asymptomatic till
6 months back. The episode of trauma led to bowel and bladder
symptoms. Clean intermittent catheterization is the preferred
method of bladder management for patients with neurogenic
bladder dysfunction with partial or complete urinary retention.
Regular bladder emptying reduces intravesical bladder pressure
and improves blood circulation in the bladder wall, making
the bladder mucous membrane more resistant to infectious
bacteria [6]. Intermittent catheterization improves self-care and
independence and reduces barriers to sexual intimacy compared
to the use of an indwelling catheter. If the patient with neurogenic
bladder dysfunction has some ability to perform voluntary
voiding, then voiding attempts are attempted every 3 h while
awake including just before intermittent catheterization attempts.
If the voiding attempts enable the patient to empty the bladder
sufficiently so that residual urine volume in the bladder is under
100 cc consistently, then the catheterization can be discontinued.
Residual urine volumes under 100 cc are associated with a
reduced risk of the development of bacterial cystitis [7,8].

Figure 2: Cystometry revealed bladder capacity of 320 ml, maximum filling pressure of 51.7 cm H2O
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CONCLUSION
Management of neurogenic bladder requires patient education
and interventions such as timed voiding, medications, intermittent
catheterization, indwelling urinary catheter, and bladder and/or
urethral surgical procedures. Individualized patient education
regarding the management of their neurogenic bladder through
specialized nursing is important for achieving successful
neurogenic bladder management.
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Rhinolithiasis: An Unusual Misdiagnosed Entity
Puneeth S Nayak1, Samanvaya Soni2, Manasi B Manure3, Tejaswini J Suresh4

A b s t r ac t
Aim: To assess the usefulness of endoscopy in the initial visit for nasal obstruction in the outpatient department.
Background: Rhinolith as the name suggests is stone formation in the nose. They are formed by gradual deposition of calcium and magnesium
salts in a manner to encrust an endogenous (thick mucus, blood clot, and ectopic teeth) or exogenous (seed and cotton fiber) nidus of origin.
The first documented case of the pathology was reported by Barthdinin in 1654. Since it is a slow-growing entity, it remains asymptomatic for
a long period and often comes to light with presentation of unilateral nasal obstruction, foul smelling nasal discharge, cacosmia, and epistaxis.
With its ability to cause rhinosinusitis and bony erosions of septum, lateral nasal wall, and hard palate, they are typically misdiagnosed.
Case description: A young patient came with the history of nasal obstruction on the left side for the past 1 year. There was an intermittent
history of a yellow, thick, foul-smelling, blood-stained nasal discharge. Nasal endoscopic examination revealed an irregular, dark, stony mass
covered with secretions confirming a rhinolith, which was removed piecemeal.
Conclusion: Considered as the cause of nasal obstruction and cacosmia, and many a times present in patients who have nasal complaints,
delay in the diagnosis and treatment should be avoided. Rigid nasal endoscopy is the most important method to be used in diagnosis and
treatment of rhinolith.
Clinical significance: Presentation of rhinolith and diagnostic dilemma are discussed in this article so as to enable the attending clinician to
be aware of this still prevailing condition and to prevent complications, such as oroantral and oronasal fistulas, septal perforation, palatal
perforation, bony destruction of the maxillary sinus, frontal osteomyelitis, and epidural abscess.
Keywords: Epistaxis, Foul smelling discharge, Rhinolith, Unilateral nasal obstruction.
Otorhinolaryngology Clinics: An International Journal (2019): 10.5005/jp-journals-10003-1329

B ac kg r o u n d
Rhinolith as the name suggests is stone formation in the nose.
They are formed by gradual deposition of calcium and magnesium
salts in a manner to encrust an endogenous (thick mucus, blood
clot, and ectopic teeth) or exogenous (seed and cotton fiber)
nidus of origin. The first documented case of the pathology was
reported by Barthdinin in 1654.1 Since it is a slow-growing, entity it
remains asymptomatic for a long period and often comes to light
with presentation of unilateral nasal obstruction, foul-smelling
nasal discharge, cacosmia, and epistaxis. With its ability to cause
rhinosinusitis and bony erosions of septum, lateral nasal wall, and
hard palate, they are typically misdiagnosed.2
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C a s e  D e s c r i p t i o n
An otherwise healthy 22-year-old male patient presented with the
complaint of nasal obstruction on the left side for the past 1 year.
There was an intermittent history of a yellow, thick, foul-smelling,
blood-stained nasal discharge. There was no history suggestive of
any foreign body in the nose. The patient had old hospital records of
being diagnosed with allergic rhinitis and rhinosinusitis, and despite
his compliance with the treatment the symptoms failed to resolve.
On anterior rhinoscopic examination, only thick mucopurulent
discharge was seen in left nasal cavity. On computed tomography
(CT) scan of paranasal sinuses, a 15 × 11 mm calcified hyper dense
mass was situated in the left nasal cavity along the floor abutting
the septum and inferior turbinate corresponding to the anterior
end of middle turbinate as shown in Figure 1. The patient was
subjected to nasal endoscopic examination under local anesthesia.
After suctioning the discharge, an irregular, dark, stony mass
covered with secretions was present in the left nasal cavity, which

Fig. 1: CT-PNS coronal cut at the level of anterior end of middle turbinate.
Presence of hyperdense homogeneous irregular mass in between the
inferior turbinate and septum
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Fig. 2: Rhinolith in the left nasal cavity between the inferior turbinate
and septum

Fig. 4: Postoperative endoscopic examination revealing raw area over
the inferior turbinate

on probing gave a gritty sensation. It was adherent to the septum
and the inferior turbinate just below the anterior end of middle
turbinate (Fig. 2). The nasal septum was found to be deviated on
the right side. On the basis of the history, clinical examination, and
imaging, a diagnosis of left-sided rhinolithiasis was established. The
rhinolith was broken into pieces and taken out piecemeal avoiding
much trauma to the mucosa (Fig. 3). Hemostasis was achieved with
local adrenaline and hemocoagulase packs, and the patient was
discharged the same evening on oral antibiotics and decongestant
nasal drops. On subsequent follow-ups the, the patient had no
recurrence or synechiae formations (Fig. 4).

D i s c u s s i o n
Rhinoliths are rare nasal masses mostly unilateral with a female
preponderance. 3 The most common location is along the floor
and inferior meatus.4 The origin of rhinolith is always from a
nidus, which can be an endogenous source such as ectopic tooth
in maxillary sinus, blood clots, thick secretions or exogenous
like a cotton fiber, seed, and animate objects like leech. 5,6 The
pathogenesis is described as an initial inflammatory reaction to

Fig. 3: Removed rhinolith

the nidus that in conjunction with obstruction and stagnation
of the secretions leads to deposition of calcium carbonate and
calcium phosphate, magnesium, iron, and aluminum, in addition
to organic substances such as glutamic acid and glycine, resulting
in a slow and progressive increase in size.7 Rhinoliths are gray
to brown colored, foul-smelling, rough surfaced, and friable
structures that are often situated in the anterior half of the nasal
cavity on its floor. Most patients complain of purulent rhinorrhea
and/or ipsilateral nasal obstruction. Other symptoms include fetor,
epistaxis, sinusitis, headache, and, in rare cases, epiphora.8 In some
patients, rhinoliths are discovered incidentally. In this case also,
due to the lack of specific symptoms, the case was misdiagnosed
and was reported late. This signifies that such uncommon entities
must be kept in mind while examining such cases, and such a
possibility should not be overlooked. The examination ought to
embody anterior rhinoscopy and radiological evaluation. CT scan
cannot differentiate a rhinolith from any other calcified mass, but
it can detect related complications of rhinolith. CT scan of the
paranasal sinuses can accurately determine the site and size of
the rhinolith and identify any synchronal sinus disease that may
require treatment.9 The treatment consists of the removal of
the rhinolith, and the surgical approach that is chosen depends
on the location and the size of the rhinolith and presence or
not of complications; however, most of them may be removed
endonasally. External approaches may be necessary in cases of
giant rhinoliths, and endoscopes are extremely helpful in both
approaches.9 Sometimes rhinoliths become so difficult to remove,
that they may have to be broken into small pieces by forceps,10
or with the help of lithotripsy,11 or by pushing the rhinolith
posteriorly into the nasopharynx and removing it through the
oral cavity.12 Sometimes, septoplasty and/ or turbinoplasty need
to be done.13 In this reported case, the rhinolith was removed by
endoscopic guidance. This signifies that the larger the size of the
rhinolith, its removal becomes troublesome, and in such a case,
no blind method should be adopted to avoid the complications
which follow the removal. The complications that have been
described as secondary to rhinoliths include recurrent sinusitis,
destruction of the nasal mucosa, oroantral and oronasal fistulas,
septal deviation and perforation, palatal perforation, 2 bony
destruction of the maxillary sinus, frontal osteomyelitis, and
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epidural abscess.14 This signifies that the early the diagnosis, the
better the outcome. The differential diagnosis of radiopaque nasal
lesions includes a number of benign and malignant pathologies
such as rhinolith, calcified polyp, ossifying fibroma, odontogenic
tumor, osteoma, osteosarcoma, osteomyelitis, and carcinoma.12
Recurrence following the removal of the rhinolith has not been
reported in the literature so far.

C o n c lu s i o n
Although rhinoliths are rare, clinicians ought to remember the
possibility of its incidence. It requires a high index of suspicion when
dealing with nasal symptoms, such as progressive unilateral nasal
obstruction, rhinorrhea (usually purulent and fetid), cacosmia, and
unilateral nasal bleeding that favor the possibility of foreign bodies
in children and rhinoliths in adults.

C l i n i c a l  S i g n i f i c a n c e
Presentation of rhinolith and diagnostic dilemma are discussed
in this article so as to enable the attending clinician to be aware
of this still prevailing condition and to prevent complications,
such as oroantral and oronasal fistulas, septal perforation, palatal
perforation, 2 bony destruction of the maxillary sinus, frontal
osteomyelitis and epidural abscess.
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Abstract
Foreign body in aerodigestive tract is not an uncommon condition especially in paediatric age group. However in
adults it is usually seen most commonly in psychiatric patients or mentally disabled individual. We present a case
of accidental foreign body ingestion in an adult male. The case report highlights the importance of using the right
investigation to detect the foreign body thereby aiding in proper management to prevent morbidity and mortality.
Keywords: Foreign body; Aerodigestive tract; Radiology

Introduction
Foreign body (FB) ingestion in the aerodigestive tract is a common
problem and is considered a serious cause of morbidity and
mortality. Foreign body ingestion is more common in children
especially below the age of 3 years where the molars have not
formed making them more prone for swallowing. On the other
hand foreign body ingestion in adults is rare. It might be due to
accidental ingestion, psychiatric disorders or a mentally disabled
individual [1]. Coins are the most commonly ingested FBs. Others
include button batteries, fishbone, marble, stones or piece of meat
etc. Commonly, foreign bodies in the aerodigestive tract present
with dysphagia, difficulty in breathing, stridor or change in voice
depending on where the foreign body is impacted [2,3]. Radiology
plays an important role in identifying the FB and also their position.
During emergencies, the knowledge of the right investigation helps
to save time and make appropriate referral of the patient for further
management. The need increases even further during a pandemic
such as the COVID-19. In this case report, we are describing an
interesting case of ingestion of a plastic cap which was a challenge
to identify on conventional imaging.

region.There was no history of dysphagia, drooling of saliva,
breathing difficulty or choking sensation. On examination patient
was conscious and oriented with saturation of 100 %. In order to
identify and confirm the level of the foreign body HRCT chest
plain (Figure 1) was ordered which showed us a suspicious area
at the mid esophageal level but was not conclusive of the foreign
body. However going by the history and high index of suspicion,
the patient was further evaluated after consulting the radiologist.
An HRCT thorax with oral contrast (Figure 2) was ordered which
showed a radio – opaque area in the stomach suggestive of a FB.
After confirming the Hounsfield Units (HU) which was -67HU, it
was suggestive that the opacity is due to the plastic cap. Patient was
referred to gastroenterology for further management.

Case Report
An 18year old male presented to the casualty at midnight with
accidental ingestion of a plastic cap from a cough syrup bottle. He
presented after 5 hours of ingestion with pain in the mediastinal

Figure 1: HRCT thorax plain showing a suspicious area at mid oesophageal
level but non conclusive of FB.
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is a quantitative numerical scale to describe CT radiodensity and
differs for different foreign bodies like hypodense materials air
(-1000HU), wood (-150 to -464 HU) and plastic (-47 to-100HU)
and hyperdense materials include iron (>3000 HU) [6-8].

Figure 2: HRCT thorax with oral contrast showing radiolucent FB in the
stomach.

Discussion
Foreign bodies in aerodigestive tract are widely documented
especially in the paediatric age group. However, foreign body
aspiration in adults is mostly seen in those who are depressed,
psychologically disturbed, seeking attention or in jugglers or
magicians where they swallow objects during their performance.
Unusual foreign bodies in the aero-digestive tract pose challenges
in diagnosis and treatment [1,2].
The normal oesophagus has 3 primary areas of physiologic
narrowing: the upper oesophageal sphincter (UES) that includes
the cricopharyngeus muscle, the middle esophagus where
oesophagus crosses over the aortic arch, and the lower esophageal
sphincter (LES). In children, approximately 74% of foreign bodies
are entrapped at the UES level. In adults, approximately 68%
of obstructions occur at the distal oesophagus associated with
pathologic abnormalities. Possible complications include local
injury to the mucosa such as abrasion, lacerations, necrosis, and
stricture formation. Other serious complications include injury
beyond the esophagus such as airway obstruction, esophageal
perforation, tracheoesophageal fistula, vascular injury (e.g.,
aortoesophageal fistula), retropharyngeal abscess, mediastinitis,
pericarditis, or vocal cord injury [3].
Three special types of foreign body ingestions with a higher risk
of complications are button batteries (also called “disc” or “coin”
batteries), multiple magnets and sharp-pointed objects [4,5].
When it comes to foreign body detection, plain film radiography
is the initial imaging modality of choice due to its ability to detect
most foreign bodies quickly and cheaply with relatively low radiation
exposure. Objects denser than soft tissue will absorb more rays,
and therefore, appear in greater contrast to the surrounding areas.
Due to increased density, objects such as metal, glass, and gravel
are considered radiopaque, and multi-view, X-ray imaging is highly
sensitive and specific when looking for these objects in soft tissues.
However, gravel and graphite in or near bone may be difficult to
identify due to the objects having a similar density as the bone.
Radiography is also less effective for identifying radiolucent objects
such as wood, plastic.
Imaging is effective at detecting most foreign bodies as well as
aiding in their removal by clearly localizing the object of interest
within the tissue. It works similar to radiography, but it has an
improved ability to differentiate tissue densities, allowing for better
visualization of inflammation, abscesses, and granulomas that are
frequently secondary clues to a retained foreign body. It comes with
the added benefit of being able to provide a more accurate threedimensional localization of the foreign body. One study found a
sensitivity of 68% and specificity of 98% for the detection of all
types of foreign bodies using CT imaging. The Hounsfield unit
J Allergy Ther, Vol.11 Iss.2 No:298
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Bronchoscopy and oesophagoscopy is often performed for
definitive diagnosis and management, however, it is invasive
and procedure related serious complications may occur. Recently
developed high resolution computed tomography (HRCT) and
virtual bronchoscopy is a non invasive technique that provides
realistic 3D views of the tracheobronchial tree. In addition to
the detection of foreign body HRCT and virtual bronchoscopy can
help the surgeon plan for operative bronchoscopy and safe
removal of foreign body [9-11].
The ability of HRCT thorax in terms of sensitivity and specificity
to clearly detect plastic foreign bodies in the aero digestive tract is
scarce and hence its difficult to clearly perform a single investigation
and confirm the diagnosis. During pandemics like the Covid – 19,
it is difficult to maintain the turn around time in the emergency
room. Knowledge about the right investigation helps to reduce
time and refer patient to the concerned specialty for appropriate
further line of management thus minimising exposure risk to the
potentially non infected patients.

Conclusion
Foreign bodies in aerodigesive tract are very common and if
not treated prompty leads to morbidity and mortality. A proper
knowledge regarding the right investigations and proper technique
of removal of the foreign body is required to prevent dangerous
complication.
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ABSTRACT
Introduction
Hearing impairment is known to hamper the quality of life among patients, especially among diabetics due to the association
of neuropathy with diabetes mellitus (DM). However, the prevalence and degree of the sensorineural hearing loss (SNHL)
depends upon different factors, such as age, gender, disease duration of DM, family history and glycaemic status of the patients.
Therefore, this study aimed to assess the association of SNHL with DM duration and familial DM and gender preponderance
among SNHL–DM patients.
Materials and Methods
140 patients with DM were assessed for hearing impairment using Rinne, Weber and Absolute Bone Conduction Tests along
with pure tone audiometry. Patients’ glycaemic status was determined by estimating fasting blood glucose (FBG) and post
prandial blood glucose (PPBG) levels. Independent t-test, chi-square, ANOVA and Pearson’s correlation tests along with linear
regression model were used to find association and correlation using R software.
Results
Out of 140 patients, 60 were suffering from SNHL and majority was suffering from bilateral minimal hearing loss. SNHL was
significantly associated with family history, age, duration of DM. FBG and PPBG levels were ( p values:1.79E08, 4.41E-06 and
0.02), however, significantly correlated with duration of DM, FBS and PPBG level (r value:0.14–0.41). Furthermore, significant
SNHL at 500 and 8000Hz was observed in the present study ( p value:0.002).
Conclusion
A conclusive proof was drawn that family history of DM serves as a valuable variable in assessing the SNHL among DM
patients.
Keywords
Hearing; Hearing Loss, Sensorineural; Diabetes Mellitus, Type 2; Audiometry, Pure-Tone

D

iabetes mellitus (DM) is a non-communicable,
metabolic and chronic disease, marked by the
high blood glucose level due to either absolute
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or relative insulin hormone deficiency. According
to the International Diabetes Federation report, 7.5
billion people were recorded to have DM worldwide
in 2017 with 8.8% prevalence among adult population.
In the Indian population, approximately 72.9 million
individuals have been diagnosed with DM.1 Frequently
encountered complications of DM include hearing
loss, tinnitus, cardiovascular disease, neuropathy and
retinopathy.2,3 Among these, hearing impairment affects
mostly the quality of life of affected individuals by
impacting their personal and social lives. However,
hearing impairment is also frequently associated with
age-related degenerative changes of auditory organs in
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elderly persons.4
Researchers have reported hearing loss of low, mid
and high frequencies5,6 which can be due to either
neuropathy7 or micro vascular complications.8 Hearing
loss complications in DM can be bilateral (B/L) and
sensorineural (SN)and may be gradually progressive.
Sensorineural hearing loss (SNHL) is a disorder of
the inner ear, vestibulocochlear nerve or central brain
processor unit impairment that can be congenital
or acquired. Cochlear changes, such as increased
thickness of basal membrane and stria vascularis
vessel walls, internal auditory artery sclerosis9 and
inner ear neural system degeneration10 are responsible
for hearing impairment among DM patients. Hearing
impairment can be due to either combined effect of
neural and vasculature system impairment or they can
independently cause auditory loss among DM patients.
However, there is a persistent disagreement among
researchers on DM being a possible cause for SNHL.5, 10
Researchers studied the association of SNHLwith age,11
duration of DM,11 HbA1c,12 gender,13 hypertension,13
hyperlipidemia,14 obesity13 and socioeconomic status,13
along with drinking and smoking habits. Hawang et
al.13 reported that central obesity, hypertension alcohol
intake and male gender are positively associated with
high frequency SNHL. However, Parmar et al.14 pointed
out that patients with DM and hyperlipidemia have
significantly higher hearing threshold at mid- and high
frequencies as compared to normal subjects (control).
However, few studies explored the association of family
history of DM with SNHL.15,16 Therefore, the present
study is projected to assess SNHL and its pattern in DM
patients with family history of DM.
Materials and Methods
The present study was conducted from January
2012 to December 2012 in the Department of
Otorhinolaryngology after taking prior approval from
Institutional Ethics Committee. A total of 140 patients
with DM were enrolled and informed consents were
obtained from them. Patients of both genders with
symptoms of DM were included in the study. However,
patients with history of noise exposure and ototoxic

113

drug intake, hearing difficulty caused by other diseases
and debilitated patients were excluded. The diabetic
status of the patients was confirmed by analysing their
blood sugar levels. Patients with Fasting Blood Glucose
(FBG) level >100 mg/dL, first hour Post Prandial
Blood glucose(PPBG) level > 200 mg/dL and random
blood glucose (RBG) level >200 mg/dL were included
in the present study. A detailed history was collected
pertaining to DM, such as its duration, type and family
history, history of other comorbid conditions along with
demographics (age and gender) through an interview.
Laboratory estimation of FBS and PPBS were carried
out followed by ear; nose and throat (ENT) examination
and findings were recorded on a predesigned and
pretested Performa. Blood glucose assay was done
using routine biochemical method.
Assessment of Hearing Impairment:
The patients were subjected to different tests, such as
tuning fork and audiometric test to analyse their hearing
status. The tuning fork test comprised of three tests,
namely Rinne (to compare bone and air conduction)17
Weber17 and Absolute Bone Conduction (ABC; to
identify SNHL)18 tests for initial screening, followed by
audiometric testing.19 Rinne and Weber test are usually
combined to identify the type of hearing loss. However,
pure tone Audiometry was used to measure the hearing
threshold at different frequencies, and to confirm the
type of hearing loss.21 Tests were done using 256 Hz,
512 Hz and 1024 Hz tuning forks. The audiometric
tests consisted of Pure tone audiometry, Pure tone Air
Conduction (AC) Threshold Audiometry, Pure Tone
Bone Conduction (BC), speech reception and test for
recruitment in order to measure ABC, speech reception
threshold values and Short Increment Sensitivity Index
(SISI).19,22
The pure-tone audiometry was conducted with ALPS
Pure Tone Audiometer(Model AD 2000) at frequencies
of 125 Hz, 250 Hz, 500 Hz, 1000 Hz, 2000 Hz, 4000
Hz and 8000 Hz for each ear, which were categorized
as low (125 and 250 Hz), mid (500-2000 Hz) and
high-frequencies (4000 and 8000 Hz).6 Hearing loss
scale defined by the American Speech-Language
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Table 1: Prevalence and association of SNHL among patients of DM as per demographics of the patients
Parameters

Gender

Family history of
DM

Frequency

Status of SNHL
Present

Absent

Male

88 (62.86%)

35(58.33%)

53(66.25%)

Female

52(37.14%)

25(41.67%)

27(33.75%)

Positive

47 (33.57%)

28(46.67%)

19(23.75%)

Negative

93 (66.43%)

32(53.33%)

61(76.25%)

P value

0.34

0.004**

Note: SHNL: sensorineural hearing loss and DM: diabetes mellitus
** signifies p values<0.01

Hearing Association (ASHA), was used to categorize
DM patients as normal (-10 to 15 dB) and SNHL with
varying degree of hearing loss (16 to 91+).23
Statistical Analysis:
Statistical analysis was performed using R software v
3.6.0 for evaluating frequency distribution, percentage,
independent t-test, chi-square, ANOVA and Pearson’s
correlation tests and p values of <0.05, considered as
statistically significant. The results of continuous data
were presented as mean ± standard deviation while mean

difference between different groups were compared
using independent t-test. The correlation of various
factors with SNHL was assessed using Pearson’s
correlation test.
Results
140 DM patients enrolled for the study aged between 20
to 50 years with the mean age being 40±9.2 years and
duration of the DM being 4.87±3.64 years. The mean
FBS and PPBS levels were 124.71±37.79 mg/dL and

Fig. 1. Sensorineural hearing loss patients distribution based on (a) age and (b) duration of diabetics
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Table II: Prevalence of SNHL different categories among different groups
SNHL
Different

B/L

B/L

B/L

Min

Mild

Moderate

B/L
Moderately

Categories

Total

Severe

L
Min

R Mild
&

R

R Min
&

Min

L Min

Total

L Mild

26

19

5

4

2

1

1

2

60

20-30

1

0

0

0

1

0

0

0

2

31-40

5

1

3

0

0

0

0

1

10

41-50

20

18

2

4

1

1

1

1

48

1–3

9

1

1

0

1

1

1

1

15

4–7

12

10

2

0

0

0

0

0

24

8–10

2

7

1

0

1

0

0

1

12

Above 10

3

1

1

4

0

0

0

0

9

Positive family history
cases

14

9

2

1

1

0

0

1

28

Age
Group
(Years)

Duration
of diabetes
(Years)

Note: SNHL: sensorineural hearing loss, B/L: bilateral, Min: minimum, L:left and R: right			

188.98±53.47 mg/dL, respectively. (Table 1 and Fig. 1)
The patients’ distribution based on the tuning fork test
and pure tone Audiometry revealed that 12 patients with
reduced ABC (3 patients had reduced ABC and normal
SISI) and 12 patients with reduced SISI (3 patients had
reduced SISI and normal ABC level).
Out of 140, sixty patients were diagnosed with SNHL;
rest eighty had normal hearing levels. Male dominance
of 62.86% (88) among the subject population was
observed, out of which 35 were suffering from SNHL.
Among female patients, 25 were suffering from SNHL
(Table I). Age-wise distribution of patients revealed
majority of patients (78) belonged to age group of 4150 years, out of which 48 were suffering from SNHL
(Fig. 1-a). Highest numbers of SNHL cases (24) were
observed in the group having diabetic history of 4-7
years; however, majority of SNHL cases (32) were
observed in the group which did not have any family
history of DM (Fig. 1-b).
Out of 60 cases of SNHL, there were 26 cases of
B/L minimum(16–25 dB),19 cases of B/L mild (26–40
dB), 5 cases of B/L moderate (41–55 dB) and 4 cases
of B/L severely moderate (56–70 dB). 2 cases had left

min. (Table II) Right mild with left min, right min and
right min with left mild, respectively had 1 case each.
However, none of the patients suffered from severe
hearing loss (71–90 dB) or profound hearing loss (91+).
The prevalence of B/L min cases were found to be higher
among all other categories. The age group of 41–50
years had highest number of B/L minimum hearing loss
cases (20). Similarly, patients having 4–7 years of DM
disease duration (12) or patients with positive family
history of DM (14) were also most frequently suffering
from B/L minimum hearing loss (Table II).
The association of SNHL with various variables, such
as age, disease duration, gender, family history, FBG
and PPBG is presented in Table I and III. Age, disease
duration, PPBG and family history were found to be
significantly associated with SNHL (P value of1.79E-08,
4.41E-06, 0.02 and 0.004, respectively) using
independent t-test and chi square tests for continuous
and non-continuous variables. In case of patients with
positive history of DM, 28 patients had SNHL while
19 patients hadn’t. Patients having SNHL belonged
to higher age group (44.57±6.05 years) compared to
patients without SNHL (36.56±9.69). Similar scenarios
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Table III: Association of SNHL with various parameters among DM patients
SNHL
VariabLES

P Value

Absent

Present

Mean±SD

Mean±SD

Age (Years)

36.56±9.69

44.57±6.05

1.79E-08**

Duration of DM (Years)

3.6±2.56

6.57±4.15

4.41E-06**

FBS (mg/dL)

120.04±37.48

130.93±37.61

0.09

PPBS (mg/dL)

179.9±54.02

201.08±50.68

0.02*

GlycemicStatus

Note: SNHL: sensorineural hearing loss, SD: Standard deviation, DM: Diabetes mellitus, FBS: Fasting blood sugar and PPBS:
Post prandial blood sugar
* and ** indicates statistically significant, P values of <0.05 and <0.01

were observed in case of disease duration and PPBG.
The mean values of disease duration and PPBG
among SNHL patients were found to be 6.57±4.15 and
201.08±50.68 respectively. Furthermore, the SNHL
was also correlated with duration of diabetics, FBG and
PPBG (Pearson’s correlation). Slight positive correlation
was found between SNHL and FBG (r value=0.14).
Similar results were observed while correlating PPBG
with SNHL (r value=0.2). However, moderate positive
correlation was found between duration of diabetes
and SNHL (r value=0.41). Furthermore, the results
of frequency-wise assessment of SNHL with fasting
glucose level are tabulated in Table IV. Significant
increase in hearing threshold was observed among the
patients with varying FBS concentration in either left
or right across low, medium and high frequencies (P
value: 0.02–0.002), except 1000–8000Hz for left ear
and 125 Hz for right ear, based on ANOVA analysis.
However, SNHL for both ears were observed with low
(250 Hz) and mid-frequency (500 Hz) with P values of
0.02–0.002. (Table IV)
Discussion
DM is frequently associated with hearing damage as it
affects both microscopic and large sized blood vessels.
The underlying cause of nerve damage can be micro
vessel diseases, neural tissue hypoxia, changes due
to atherosclerotic and metabolic disorders, especially

in DM. Among DM patients, majority of hearing loss
cases belong to high frequency SNHL, therefore, either
they go unreported or overlooked. Hence, the present
research is focused on clinically assessing the SNHL
among DM patients, with respect to family history
along with other variables, namely demographics and
glycaemic status.
This study demonstrated the prevalence of 42.85%
SNHL cases among 140 DM patients that was not in
accordance with other studies, which showed varying
degree of SNHL.24,25 Rajamani et al. reported the SNHL
prevalence of 51.3%.24 Conversely, a prospective study
done by Harkare et al. reported higher incidences
(74.07%) of SNHL among DM patients.25 Majority of
SNHL patients were suffering from bilateral minimum
SNHL (26/60) similar to results reported by Dadhich et
al. (48/73).11 Although gender did not significantly affect
SNHL, male diabetics (58.33%) had slightly higher
incidence of SNHL as compared to females (41.67%)
that accorded with results of Harkare et al.25
We observed that age, disease duration, PPBG
and family history was significantly associated with
occurrence of SNHL on evaluating the status of SNHL
among DM patients. Among these variables, age is
usually associated with hearing loss in elderly person.
Age-linked hearing loss is classified as hearing loss that
starts at mid to late adulthood, which can be bilateral
and progressive SNHL devoid of any underlying
causes, such as loud noise exposure, otological
diseases and toxic drugs and other medical conditions
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Table IV: Comparative account of SNHL with blood glucose levels
Frequency
(Hz)

125
250
500
1000
2000
4000
8000

Ear

“Fasting Blood glucose levels (mg/dL)
Mean ± SD

P value

<100

100-150

151-200

>200

Left

14.71±12.85

14.80±12.82

23.75±16.96

23.33±8.76

0.019*

Right

14.71±12.91

14.67±14.20

23.96±21.31

20.83±9.70

0.054

Left

14.12±12.46

15.33±12.26

23.75±17.71

23.33±13.29

0.02*

Right

14.26±12.98

14.87±13.78

25.21±20.88

29.17±12.42

0.004**

Left

12.65±10.89

14.87±13.24

25.21±17.35

22.50±10.84

0.002**

Right

11.76±10.79

14.93±12.66

23.96±16.94

25.00±13.04

0.002**

Left

12.35±11.89

14.08±14.46

20.63±15.83

19.17±13.93

0.124

Right

12.94±11.62

13.64±13.55

22.50±19.89

22.50±14.05

0.028*

Left

14.56±14.05

16.78±17.08

23.54±17.72

20.00±12.65

0.204

Right

13.68±12.02

15.39±15.44

26.25±19.80

20.00±14.14

0.013*

Left

16.03±15.70

17.11±19.92

22.71±19.17

29.17±16.56

0.25

Right

14.56±14.69

16.18±19.63

29.58±27.18

30.83±19.85

0.0097**

Left

18.82±18.30

17.96±21.36

26.25±25.16

39.17±21.78

0.06

Right

21.76±17.96

17.76±20.93

31.04±28.28

41.67±28.40

0.012*

Note: SNHL: Sensorineural hearing loss, SD: Standard deviation and Hz: Hertz * and ** indicates statistically significant, P values of
<0.05 and <0.01

(hypertension and atherosclerosis). According to the
Dadhich et al., SNHL prevalence increases with age
among DM patients that accorded with our results,
which showed that elderly adult patients (41-50 years)
had significantly increased incidences of SNHL with
p value of 1.79E-08.11 Furthermore, such hearing loss
still persists after senile deafness correction.26 We used
linear model to check the confounding effect of age on
the relationship of FBS and hearing loss, which showed
a strong association between age and FBS (p value =
0.00934), indicating that age has a strong relation with
FBS. However, no such relation was observed between
FBS, age and SNHL patients with DM due to unequal
distribution of samples along the age groups. Therefore,
conclusion could not be drawn that SNHL was due to
either age or DM.

Another association probed was between SNHL and
disease duration, i.e. duration of DM. We found that
significant association existed between the duration of
DM and SNHL (p value: 4.41E-06) and our results were
in accordance with findings of Srinivas et al12 and Bhasker
et al.27 In contrast, Harekare et al reported existence of
insignificant association between duration of DM and
SNHL (P value: 0.29).25 The increased hearing threshold
may be owing to the neurological and microvascular
complications associated with DM that results in either
microangiopathy or neuropathy.28 These changes can be
evident from the autopsy of DM patients which showed
internal auditory artery thickening, spiral ganglion
atrophy or cranial nerve degeneration, especially 8th
cranial nerve.29 We also found that there was moderate
correlation between duration of diabetes and SNHL
(r value=0.41), similar to the Pemmaiah & Srinivas;30
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however, they reported significant correlation between
SNHL and disease duration at two different frequencies,
namely 2000Hz and 4000Hz with r values of 0.561 and
0.727, respectively.
In the present study, the glycaemic status of the
patients, i.e. only PPBG levels were significantly
associated with the SNHL (Pvalue:0.02) and accorded
with the findings of Harkare et al.25 They reported
100% incidence of SNHL among patients having blood
glucose level 301 mg/dL. We found a slight positive
correlation between SNHL and blood glucose levels
(FBG with r value=0.14 and PPBG with r value=0.2),
however, insignificant association were noted with FBG
levels.
We also studied the comparative account between
SNHL and FBG with respect to low-, mid- and highfrequencies that demonstrated the significant SNHL
among all the frequencies and in accordance with
findings of Ren et al.5 and Weng et al.6 However, Ren
et al.5 reported only low and high-frequency SNHL
whereas Weng et al.6 noticed low- and mid-frequency
loss in DM patients with sudden SNHL. Another
variable which was tested for association was family
history of DM that was found to be significantly
associated with SNHL (P value: 0.004) which is in
accordance with the results of Bhavitha and Simha.16
We observed 46.67% SNHL prevalence among DM
patients with positive family history, however, they
reported a significant higher prevalence (58.70%) of
SNHL with DM family history with p value of 0.002.
A genetic study was done by Moteki et al., where they
pointed out that there is coexistence of mutations, i.e.,
3243 A>G (mitochondrial) and P2X2 gene mutations,
which associated with DM and SNHL, respectively.15
Many researchers highlighted the association of
different variables with SNHL,11-14,32 however, few
studies assessed the family history of the patients.15,16
Therefore, the present study has focused on the
association of SHNL with family history of DM among
adult population along with age, duration of DM and
glycaemic status. The present study concluded that all
these parameters were significantly associated with
SNHL among DM patients and majority of the patients
suffered from B/L minimal SNHL only. However, the
limitation of the present study is the non-age-matched

sample. Hence, the future studies are recommended
using equal sample distribution with age matched DM
and normal control samples to assess the SNHL.
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Eagle Syndrome - An Entity Often
Misdiagnosed
https://doi.org/10.47210/bjohns.2020.v28i2.333
Puneeth S Nayak,1 Anil Kumar S Harugop,1 Paramita Debnath,1 Prashant H Patil1
ABSTRACT
Introduction
Throat pain is one of the most common complaints that an otolaryngologist encounters in daily practice, there can be numerous
aetiologies to it. Eagle Syndrome is one such entity which is characterized by chronic throat pain due to elongation of the
styloid process or mineralization of the stylohyoid ligament. The vague symptomatology of this condition often leads to delayed
diagnosis and treatment.
Case Reports
We report 5 cases of Eagle Syndrome. All the patients presented to us with complaints of chronic throat radiating to neck which
did not relieve on taking medications, for the same they have been consulting multiple specialities. The diagnosis of Eagle
Syndrome was confirmed by palpation in tonsillar fossa and orthopantomogram revealed enlarged styloid process measuring
more than 30mm. Upon confirmation, all the 5 patients underwent tonsillo-styloidectomy and on consequent follow ups, they
were symptomatically improved.
Discussion
Eagle Syndrome is a diagnosis of exclusion and should raise high index of suspicion in patients with nonspecific throat and neck
pain not responding to any conservative treatment. With an increasing incidence of side effects following injudicious treatment
given in such cases, this condition requires attention, as it a rare entity and often misdiagnosed.
Keywords
Eagle Syndrome

E

agle syndrome is a clinical entity that is often
misdiagnosed. It is a constellation of signs
that occurs due to elongated styloid process
or as a result of mineralization of the stylohyoid or
stylomandibular ligament, also known as Long Styloid
Process Syndrome or Styloid Process Neuralgia.1 The
term was coined by W. Eagle, an otolaryngologist in the
year 1937.
The symptoms often vary from throat pain to chronic
neck pain that doesn’t relieve on medications, thus
becomes one of the main differential diagnoses of
chronic throat and neck pain. Affects approximately 4%
1 - Department of ENT, Jawaharlal Nehru Medical College,
KLE University, Belagavi, Karnataka

of population out of which only 4% are symptomatic
thus diagnosing it becomes challenging and is often
misdiagnosed owing its vague symptomatology.2
As a result, it becomes troublesome for the patient
as he pays multiple visits to multiple specialities which
leads to delayed diagnosis and treatment. Patient is
prescribed unnecessary analgesics and antibiotics
which predisposes him to laryngopharyngeal disease.
However, palpable styloid process in tonsillar fossa with
radiological evidence of the elongated styloid process
accomplishes the diagnosis.
Tonsillo-styloidectomy remains the main stay of
treatment for Eagle Syndrome with a high success rate
as there are no recurrances.3
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Fig. 1. Othropantamogram showing elongated styloid process of our patients
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3) On regular follow ups on day 7, day 14, and 1month
post-surgery, the patient symptomatically improved.

Case 1
A 30-year-old male presented to us with complaints of
intermittent throat pain associated with pain in the neck
for 1 year, with history of low-grade fever. Patient gave
history of visiting multiple specialities for the same
complaints before he came to us. ENT examination
revealed bilateral grade 1 tonsillar hypertrophy, on
bimanual examination bilateral bony prominences were
palpable in tonsillar fossa. Orthopantomogram revealed
bilateral enlargement of styloid process measuring
40.5mm on right side and 60.2mm on left side. (Fig 1)
Diagnosis of stylalgia was confirmed and was started
on analgesics and preoperative evaluation was done.
Following which the patient underwent bilateral tonsillostyloidectomy (Fig. 2) by an intra oral approach and
bilateral enlarged styloid process were removed. (Fig.

Case 2
38-year-old female presented to us with complaints
of right sided dull aching throat pain radiating to
neck, right ear and foreign body sensation in throat
for 6 months. ENT examination revealed tenderness
over bilateral tonsillar fossa with palpable bony
prominences. Orthopantomogram revealed bilateral
elongated styloid process measuring right side 46.4mm,
left side 48.8mm (Fig. 1). The diagnosis of Eagle
Syndrome was thus accomplished. Initially patient was
treated conservatively with analgesics but showed no
improvement. Following which she underwent bilateral
tonsillo-styloidectomy (Fig. 2) which showed bilateral
enlarged styloid process (Fig. 3). Patient was discharged

Fig. 2. Intra operative picture showing enlarged styloid process
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Fig.3. Post operative specimen of styloid process after tonsillo-styloidectomy

with oral antibiotics and analgesics, followed up on
day 7, day 14 and 1-month following surgery and she
showed prompt relief of symptoms.
Case 3
A 42-year-old female patient came to us with complaints
of persisting nagging pain over the right side of the throat
radiating to face and ipsilateral ear for the last 2 years
and not relieved by any analgesics and antidepressants.
She was examined by Oro-maxillo-facial surgeon and
Neurologist elsewhere and found to be clinically normal.
ENT examination here showed normal oropharynx on
inspection. But a bony mass was palpable in bilateral
tonsillar fossa and was tender, which again confirmed the
site of pain. The diagnosis of stylalgia was confirmed by
taking an orthopantomogram which revealed bilateral
enlarged styloid process measuring 40mm on right and
42mm left side respectively. A course of conservative
management with carbamazepine was tried but only
temporary relief was noticed. She underwent tonsillostyloidectomy (Fig. 3) after pre-operative evaluation.
Patient was regularly followed up on day 7, day 14, and
1-month post-surgery was found to be symptom free.
Case 4
A 34-year-old male presented to us with complaints of
intermittent dull aching throat pain associated with pain
in the neck for 1 year. Patient has been visiting various

doctors for the same complaints before he came to us.
On ENT examination bimanual examination bilateral
tenderness was present in bilateral tonsillar fossa.
Orthopantomogram revealed bilateral enlargement of
styloid process measuring 30.5mm on right side and
31.6mm on left side. (Fig.1) He was started on analgesics
and preoperative evaluation was done, once diagnosis
was confirmed. Following which the patient underwent
bilateral tonsillo-styloidectomy (Fig. 2) by an intra
oral approach and bilateral enlarged styloid process
were removed (Fig. 3). Following surgery patient had
regular follow ups on day 7, day 14 and 1 month and
had symptomatic relief of symptoms.
Case 5
A 40-year-old female presented to us with complaints
of dull aching throat pain radiating to neck, both ears
and foreign body sensation in throat for 8 months which
did not relieve on taking medications. ENT examination
revealed tenderness over bilateral tonsillar fossa with
palpable bony prominences. Orthopantomogram was
done and the findings were: bilateral elongated styloid
process measuring right side 35.4mm, left side 32 mm
(Fig. 1). Based on the imaging findings and clinical
examination, the diagnosis of Eagle Syndrome was thus
accomplished. Initially patient was treated conservatively
with analgesics but showed no improvement. Following
which she underwent bilateral tonsillo-styloidectomy
which showed bilateral enlarged styloid process (Fig.
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3). Patient was discharged with oral antibiotics and
analgesics, followed up on day 7, day 14- and 1-month
post-surgery and she showed drastic relief of symptoms.
Discussion
Eagle Syndrome refers to a constellation of signs and
symptoms that occurs due to elongated styloid process
or as a result of mineralization of the stylohyoid or
stylomandibular ligament, also known as Long Styloid
Process Syndrome or Styloid Process Neuralgia.1
The styloid process is an elongated projection which
originates from the petrous part of temporal bone,
medially and anteriorly to the stylomastoid foramen,
between the internal and external carotid arteries, and
laterally to the tonsillar fossa. Embryologically derived
from Reichert’s cartilage from the second branchial
arch.3 The normal length of the styloid process is 20–30
mm and it is said to be elongated when it is 30 mm or
longer. 4% of world population is affected out of which
only 4 % are symptomatic thus diagnosing it becomes
challenging. It is frequently seen in females between
30-50 years.2
First described in literature by Lucke and Weinlecher
in 1872 while in 1937 American otorhinolaryngologist
W. Eagle described it as a syndrome complex mainly in
two varieties. The classical variety that presents as throat
pain with referred otalgia and foreign body sensation in
the throat. The carotid artery variety in which styloid
process compresses the carotid artery leads which to
carotidynia, headache and dizziness.4
Several theories have been postulated regarding the
etiology of Eagle Syndrome, the most accepted one
being the growth of the osseous tissue along stylohyoid
ligament.
Symptomatically it presents with throat pain, chronic
neck pain, facial pain, odynophagia, throat pain radiating
to ear, foreign body sensation in throat and neuralgic
pain. Owing to such vague and varied symptoms the
diagnosis is often delayed, misdiagnosed and it makes it
troublesome for the patient as they undergo unnecessary
investigations. It also makes the patient vulnerable
for laryngopharyngeal reflex and allergic rhinitis
symptoms.5
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Differential diagnosis of Eagle Syndrome should
include trigeminal neuralgia, migraine, tempermandibular joint disorders, temporal arteritis, unerupted
or impacted molar teeth and faulty dental prostheses.
As we proceed towards the treatment the differential
diagnosis has to be kept in mind and thus making it a
diagnosis of exclusion and should be considered as one
of the important causes in the differential diagnosis of
orofacial pain.
This syndrome is also known as glossopharyngeal
neuralgia as it compresses the glossopharyngeal nerve
along its course over the elongated styloid process
leading to glossopharyngeal neuralgia. Thus, when we
evaluate cases referred for glossopharyngeal neuralgia,
the diagnosis of Eagle Syndrome should be kept in
mind.5
Accomplishment of diagnosis of this syndrome thus
necessities a thorough clinical examination that includes
proper history, bimanual palpation of tonsillar fossa for
elongated styloid followed by radiological evaluationOrthopantomogram or X-ray Towne’s view.6
The treatment options for this syndrome includes
both surgical and non-surgical approach. Conservatively
in mild to moderate cases the patient can be treated
with analgesics, anti-convulsant, anti-depressants and
local injection of steroids in the tonsillar fossa but
often there is temporary relief of symptoms with this
line of management. And it thus necessitates a surgical
approach, tonsillo-styloidectomy which remains the
gold standard treatment modality as it provides prompt
relief of symptoms with a high success rate.7,8,9
In our current case series, all the 4 patients presented
to us with complaints of chronic throat pain radiating to
neck, the condition was initially misdiagnosed and the
patients were referred to different specialites which not
only was troublesome but also affected the quality of
their life. Following the confirmation of the diagnosis
of Eagle Syndrome by palpation in tonsillar fossa and
radiographically, we planned surgical excision because
the patient’s symptoms were severe and did not respond
to medical management. As both elongated styloid
processes were quite enlarged in all 4 cases, we performed
tonsillo styloidectomy. All the patients responded well
to the procedure and were symptom free upon repeated
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follow up. Thus surgical management remains the gold
standard of treatment for this syndrome.
Conclusion
Eagle Syndrome is a condition that is rare but often
it is misdiagnosed owing to this vague and varied
symptomology and that leads to delayed diagnosis and
prompt treatment. It is a diagnosis of exclusion and
should raise high index of suspicion in patients with
nonspecific throat and neck pain not responding to any
conservative treatment.
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Abstract
Aims: To assess the Correlation between the Clinical Symptoms and Laryngoscopic findings of Reflux Laryngitis using the Reflux
Symptoms Index (RSI) and the Reflux Finding Score (RFS).

Materials and Methods: Cross-sectional study conducted in the Department of Otorhinolaryngology, from January 2018 to December
2018. 75 patients were included in the study. Detailed history was taken and the symptoms were graded based on the RSI. After this

initial evaluation, patients were subjected to video laryngoscopy and changes were graded based on the RFS.
Results: Out of 75 patients (40 males, 35 females), all patients presented with heartburn. Among them 98% patients had nonspecific complaints like constant clearing of throat and feeling of lump in the throat and 56% had complains of hoarseness of voice.

On fibreoptic laryngoscopic examination, 98% of patients were found to have erythema/hyperemia, 96% of patients had posterior
commissure hypertrophy. 93.3% had vocal fold oedema and only 62.7% of patients showed partial ventricular obliteration. The
mean RSI in those with significant findings was found to be statistically significant (p value = 0.054) indicating that those with an

abnormal RSI are likely to have significant findings.
Conclusion: The analysis concludes that RSI v/s RFS are statistically significant (p value = 0.007) which means that when a patient
has an abnormal RSI and a positive RFS, a likely diagnosis of LPR can be made with the help of these two complimentary scores.

Keywords: Laryngopharyngeal Reflux; GERD; Reflux Laryngitis; RSI; RFS

Abbreviations
GERD: Gastroesophageal Reflux Disease; URTI: Upper Respiratory
Tract Infection; LPR: Laryngopharyngeal Reﬂux; UES: Upper Oe-

sophageal Sphincter; RSI: Reflux Symptom Index; RFS: Reflux Finding Score

Introduction
The proximity of the larynx to the upper end of esophagus

makes it susceptible to diseases that occur in these areas, mainly

Laryngitis is defined as “inflammation of, laryngeal structures

commonly the laryngeal mucosa” [2]. It can be either acute or
chronic. Acute laryngitis is a common condition affecting the vocal
folds and supraglottis, secondary usually to upper respiratory tract

infection (URTI), but can also be due to inhalational of toxic fumes,
allergy or intubation. Chronic laryngitis can either be infectious or

non-infectious, the latter being more common, occurring secondary to smoking, voice abuse and/or esophageal reflux.

The association of gastro-esophageal reflux (GERD) with chron-

due to reflux of gastric contents called gastroesophageal reflux dis-

ic laryngitis was given by Delahunty in 1972 [3]. In a small case se-

troesophageal reflux causes in these areas.

Therefore, GERD has a significant contribution, although the etiol-

ease (GERD) [1]. Unfortunately, there is a substantial percentage of

medical professionals that are unaware of the problems that gas-

ries of around 8 patients, barium swallow was used to detect GERD

which when treated, the chronic laryngitis also was seen to settle.
ogy of chronic laryngitis is dependent on number factors.

Citation: Neha A Padia and Priti S Hajare. “Correlation of Clinical Symptoms and Laryngoscopic Signs in Reflux Laryngitis". Acta Scientific Otolaryngology
2.8(2020): 24-28.

Correlation of Clinical Symptoms and Laryngoscopic Signs in Reflux Laryngitis
25

Therefore, Laryngopharyngeal reﬂux (LPR) is different to GERD

based on the “Reflux Symptom Index (RSI)” facilitated the clini-

Therefore, it is also defined as an extra esophageal manifesta-

After this initial evaluation, all patients with abnormal RSI were

and is caused by the retrograde passage of gastric contents from
the upper oesophageal sphincter (UES) [4].

cal diagnosis. A score > 13 (on a scale of 0 to 5, with maximum 45
points) was considered abnormal.

tion of GERD [5]. The exposure causes injury to the mucosa and

subjected to video laryngoscopic examination using a fiber optic

is unclear and it is said to occur either directly (microaspiration)

procedure and taking consent.

damage to the respiratory epithelium which causes mucous stasis,

which in turn results in troubling symptoms. The exact mechanism
or indirectly (vagal stimulation) [6,7].

Globus pharyngeus and hoarseness are the commonly de-

scribed symptoms. Globus is described as ‘sticking sensation in
throat’, whereas hoarseness is the reduced vocal quality and clar-

ity. Dysphagia is described difficulty in swallowing and it is important to differentiate this from obstructive causes of dysphagia [1].

Hence, the diagnosis is unclear and fogged by non-specific

symptoms and signs and crossed over with differentials such as
upper respiratory infection, asthma, vocal abuse, and allergy. The

mucosal changes are evaluated during endoscopic examination,

which makes laryngoscopic examination an important device for
diagnosis of LPR [8].

Therefore, this disease is a conceptual dilemma. As there is a

lack of such studies in India, this study aims at establishing diagnosis of Laryngopharyngeal Reflux among the people and helping
the medical professionals to manage it efficiently.

Materials and Methods

75 patients were included in this single blinded study.

The inclusion criteria: All cases who present to the ENT OPD

with typical and atypical symptoms (hoarseness, throat cleaning,

dry cough, globus sensation, etc.) of GERD and patients between
the ages of 20 - 60 years were included.

Patients with history of chronic smoking or chronic alcohol-

ics, with chronic cough associated with history of COPD/asthma,

endoscope, after spraying with local anesthetic agent to avoid gag

reflex, by the same expert examiner always, after explaining the
Laryngoscopic changes of each patient was noted methodically

by the expert examiner and the findings were graded based on the

“Reflux Finding Score (RFS)”. A score > 7 (out of maximum 26) was
considered significant.

Analysis of variance (ANOVA) has been used to find the signifi-

cance of study parameters between the groups of patients, Student

t test to find the significance of study parameters on continuous
scale between two groups. Chi-square/Fisher Exact test has been

used to find the significance of study parameters on categorical
scale between two or more groups.

Results and Discussion

Laryngopharyngeal reflux is a diagnostic dilemma. Although its

mechanism of occurrence is not confirmed, certain symptoms and
specific laryngoscopic findings may help in its diagnosis. To help
the clinicians, Belfsky., et al. [9,10] developed the RSI and RSF.

This study included 75 patients, most of them (38.7%) were

found to be in the age group of 30 - 40 years, with the rest of the

age groups having similar number of patients. These included 40
males and 35 females.

100% of the patients (n = 75) presented with heartburn. Among

them 98% patients had non-specific complaints like constant clearing of throat and feeling of lump in the throat i.e. globus and more

than half of them had complains of hoarseness of voice (Table 1).
The average score of RSI was 20.45 (ranging from 17 - 24).

To confirm the diagnosis patients with abnormal RSI underwent

professional voice users or patients with history of voice abuse,

a fibreoptic laryngoscopic examination a findings were scored ac-

patients with history of recent intubation, prolonged intubation or

noids. Along with erythema 96% of patients had posterior commis-

patients with previous history of any upper GI or respiratory malignancy or previous radiotherapy for head and neck surgeries and
intubation injury were excluded from the study.

These patients were given the RSI scoring system printed on a

cording to RFS. 98% of patients were found to have erythema/

hyperemia out of which 56% showed erythema of only the aryte-

sure hypertrophy, 93.3% had vocal fold oedema and only 62.7% of
patients showed partial ventricular obliteration (Figure 1).

sheet and asked to grade their symptoms. The symptoms graded
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Reflux symptom index (components)

No. of patients

Hoarseness

65

Constant clearing of throat

70

Lump in the throat

73

Heart burn

75

Post nasal drip

3

Difficulty swallowing

42

Coughing on lying down

3

Chocking/difficulty breathing

0

Troublesome cough

54

Figure 1: Laryngoscopic picture showing (a) diffuse laryngeal

erythema (b) posterior commissure hypertrophy (c) vocal fold
edema causing ventricular obliteration.

Table 1: Reflux symptom index of patients studied.
Reflux finding score
Subglottic edema

Gender
Female (n = 35)

Male (n = 40)

Total
(n = 75)

Absent

33 (94.3%)

33 (82.5%)

66 (88%)

Present

2 (5.7%)

7 (17.5%)

9 (12%)

6 (17.1%)

2 (5%)

8 (10.7%)

1 (2.9%)

0 (0%)

1 (1.3%)

Ventricular obliteration
Absent
Partial

23 (65.7%)

Complete

6 (17.1%)

Erythema
Absent

24 (60%)
14 (35%)

47 (62.7%)
20 (26.7%)

Arytenoids only

19 (54.3%)

23 (57.5%)

42 (56%)

Absent

4 (11.4%)

1 (2.5%)

5 (6.7%)

Diffuse

15 (42.9%)

Vocal fold edema

17 (42.5%)

32 (42.7%)

Mild

14 (40%)

14 (35%)

28 (37.3%)

Moderate

14 (40%)

Severe

3 (8.6%)

23 (57.5%)

37 (49.3%)

3 (7.5%)

9 (12%)

Mild

11 (31.4%)

13 (32.5%)

24 (32%)

Moderate

14 (40%)

18 (45%)

32 (42.7%)

Severe

4 (11.4%)

6 (15%)

10 (13.3%)

Diffuse laryngeal edema
Absent

6 (17.1%)

Posterior commissure hypertrophy
Absent

2 (5.7%)

Mild

2 (5%)

1 (2.5%)

5 (6.7%)

3 (4%)

15 (42.9%)

13 (32.5%)

28 (37.3%)

Absent

32 (91.4%)

36 (90%)

68 (90.7%)

Absent

33 (94.3%)

34 (85%)

67 (89.3%)

Moderate

12 (34.3%)

Severe

6 (17.1%)

Granulation
Present

Thick end laryngeal mucus
Present

3 (8.6%)
2 (5.7%)

23 (57.5%)
3 (7.5%)
4 (10%)
6 (15%)

Table 2: Reflux finding score distribution of patients studied.

35 (46.7%)
9 (12%)

7 (9.3%)

8 (10.7%)
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55 patients were fund to have significant findings and the mean

RSI in those with significant findings was found to be statistically

significant (p value = 0.054) indicating that those with an abnormal RSI are likely to have significant findings (Table 3 and 4).
Significant Findings

No. of patients

%

No

20

26.7

Yes

55

Total

73.3

75

100.0

Table 3: Significant Findings distribution of patients studied.
Significant Findings
No

Yes

Total

P value

Patients with 5.55 ± 1.47 12.51 ± 3.15 10.65 ± 4.17 < 0.001**
Abnormal RSI
Table 4: Patients with abnormal RSI studied in relation
to significant findings on RFS.

RSI v/s RFS was found to be statistically significant (p value

27

study concluded that “significant correlation between the severity
of voice disorder and laryngoscopic findings exists.” This concurred
with my study.

Also in a study done by Carlos Eduardo Dilen da Silva., et al. [12]

over 8 months concluded that “the most common symptoms were
dry cough, foreign body sensation in the throat and throat clearing.” The same was also seen in my study. In contrast to many stud-

ies, heartburn as seen in all the patients of my study, which added
to the confusion.

To confirm the diagnosis patients with abnormal RSI underwent

a fibreoptic laryngoscopic examination a findings were scored ac-

cording to RFS. The RFS contains 8-items based on the findings of
flexible laryngoscopy. The score ranges from 0 (No abnormality) to

26 (Worst possible score). Study conducted by Carlos Dilen da Sil-

va., et al. [12], which concluded that “there was statistically significant correlation between hoarseness and foreign body sensation

with findings of posterior commissure hypertrophy.” The mean RSI

was found to be statistically significant indicating that those with
an abnormal RSI are likely to have significant findings.

= 0.007) which means that when a patient has an abnormal RSI

(score > 13) and a positive RFS (score > 7) and a likely diagnosis of

Conclusion

Discussion

dilemma requires comprehensive evaluation of the symptoms first.
In our study the RSI helped evaluate the symptoms, and all patients

LPR can be made.

Laryngopharyngeal reflux/Reflux laryngitis is a diagnostic di-

lemma, often presenting with non-specific symptoms to the ENT
clinic. Although its mechanism of occurrence is not confirmed, certain symptoms and specific laryngoscopic findings may help in its
diagnosis.

The Reflux symptom index in a self-administered, nine item

outcome instrument for LPR. As a result of vast difference in eti-

ology and other scores being lengthy, which rely on typical GERD
symptoms, the RSI was developed for the otolaryngologists to as-

sess LPR. It can be completed in less than a minute, it has a list

of 9-symptoms which are graded as: 0 (no problem) to 5 (severe
problem) with a maximum score of 45 points.

The above symptoms can be accounted for by the direct and

indirect mechanisms by which acid reflux takes place through the
UES. Although the duration of exposure is short, the mucous membrane of the larynx is sensitive to even small amounts of acid exposure which causes inflammation and oedema.

In a study conducted on 62 patients over 1 and a half years by U.

Cesari., et al. [11] confirmed the estimated incidence of LPR in pa-

tients presenting with voice disorders reported in literature. The

Laryngopharyngeal reflux/Reflux laryngitis being a diagnostic

with abnormal RSI (> 13) were included in our study (n = 75). We
found that:
•

There was no significant sex predilection but majority of the
patients were in age group 30 - 40 years.

•

Globus pharyngeus (“feeling of lump in throat”) and hoarseness of voice were the most significant presenting complaints
in patients with heartburn.

•

The mean RSI was found to be 20.45 ± 3.54.
All these patients were subjected to flexible fibreoptic laryngos-

copy, and the findings were scored using the RFS. We found that:
•
•
•

82.7% (n = 62) had a score above 7, suggesting that these
patients had significant findings due to reflux.
The mean RFS was found to be 10.65 ± 4.17.

Erythema/Hyperemia, posterior commissure hypertrophy,
vocal fold edema and partial ventricular obliteration were
the most significant findings.
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All the above findings have significant effect on the voice ex-

7.

Thus, we can conclude that RSI and RFS are easy, quick, repro-

8.

plaining the hoarseness. Erythema and posterior commissure hypertrophy explains the constant feeling of lump in the throat.

ducible and complimentary scores that can be used to make a diagnosis of LPR.
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Abstract
Introduction: The adenoids are lymphoid tissue associated with hypertrophy and nasal obstruction following recurrent upper
respiratory infections. The evaluation of adenoids on physical examination is challenging and hence radiographs and diagnostic

nasal endoscopy have come up as useful tools to confirm the diagnosis and plan for surgery.
Materials and Methodology: In the present study we have compared the diagnostic efficacy of x-ray nasopharynx lateral view and

nasal endoscopy towards the assessment of adenoid size.
Results: 62 patients have been included and by kappa analysis there is 82.3% agreement between x-ray assessment and endoscopic
grading. Sensitivity and specificity of endoscopic assessment is 78.75% and 86.96% respectively.

Conclusion: In a child with sleep disordered breathing both x-ray nasopharynx and diagnostic nasal endoscopy provide similar

diagnostic efficacy, however the use of endoscope aids to the accuracy of identifying the involvement of eustachian tube orifice and

obstruction of nasal choana without the exposure of ionizing radiations.
Keywords: Adenoids; X-Ray Nasopharynx; Nasoendoscopy; Fujioka Method; Cohen Konak Method

Introduction
The adenoid or nasopharyngeal tonsil are the lymphoid tissues

constituting a part of the inner Waldeyer’s ring. In childhood adenoid acts as the 1 site for contact of airborne antigens with the
st

lymphoid tissue leading to development of humoral immunity [1].

Pathological presentation of adenoid hypertrophy is manifested as
nasal obstruction, rhinosinusitis, recurrent otitis media, obstructive sleep apnoea [2,3].

There is an increasing trend towards performing adenoidec-

tomy in isolation rather than combining it with adeno-tonsillecto-

my due to clearly laid down indications such as sleep disordered

breathing and otitis media with effusion [4]. The evaluation of
adenoids on physical examination is challenging and hence radiographs and diagnostic nasal endoscopy have come up as useful
tools to confirm the diagnosis and plan for surgery [5].

In the present study we have compared the diagnostic efficacy

of x-ray nasopharynx lateral view and nasal endoscopy towards the
assessment of adenoid size.

Materials and Methodology
It is a prospective observational study carried out at a tertiary

care hospital over a period of one year from January 2019 to De-

cember 2019. Informed consent from parents and ethical clearance
was obtained from the institution ethics committee.

A total of 62 patients clinically proven to have chronic adenoid-

itis on the basis of history, clinical examination, x-ray nasopharynx

lateral view and pre-operative diagnostic nasal endoscopy were included in the study. Children presenting with craniofacial anomalies
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such as cleft palate, patients not willing to undergo diagnostic na-

sal endoscopy and patients with bleeding dyscrasis were excluded.
Size of the adenoid on x-ray was graded based on Cohen and

Konak’s grading system and Fujioka’s method to calculate the ad-

enoid/nasopharyngeal ratio [6,7]. The endoscopic grading of adenoids has been interpreted as per the grading system given by
Clemens and McMurray and patients were classified from grade
1 - 4 [8].

Results
A total of 62 subjects of mean age 9.24 ± 2.93 years varied be-

tween 4 to 15 years were considered for the study. We observe
that, most of the samples in the study are of the age group “8 - 11”
years followed by “4 - 7” years. Majority of the subjects in the sam-

Figure 1: Classification of subjects into

ple were males.

The most common presenting complaint was mouth breathing

and snoring around 60% followed by pain while swallowing and

nasal obstruction respectively. Adenoid facies was seen in 66% of
cases.

As per the Cohen and Konak method for measurement of ade-

noids on X-ray, 16 out of 62 had small adenoids (25%), 31 patients

(51%) had moderate degree enlargement and 15 patients (24%)
had large adenoids on X-ray (Figure 1).

By Fujioka’s method on X-ray, 37 patients (60%) had ratio rang-

ing in between 0.5 and 0.8. Ratio ranging in between 0.3 and 0.5
was seen in 13 (21%) patients and 19% i.e. 12 patients had ratio

more than or equal to 0.8. The mean A/N ratio in our study was
0.65 (Figure 1).

In our study maximum children had grade 3 adenoid hypertro-

phy on endoscopy seen in 34 patients (55%) followed by grade 2

and grade 4 which were seen in 26% and 18% respectively. Only 1

patient had grade 1 hypertrophy on nasal endoscopy according to
Clemens classification (Figure 1).

Comparison between X-ray method i.e. Cohen and Konak meth-

various diagnostic methods.

Clemens McMurray endoscopic grading
Cohen and Konak
X-ray measurement Grade Grade Grade Grade
Total
I
II
III
IV
Small (grade I)

Moderate (grade II)
Large (grade III)
Total

Chi-square
p-value

1

10

1

16

0

0

5

1

5

26
3

34

47.541

0

16

11

62

0

11

< 0.00001

31
15

Table 1: Comparison of Cohen Konak x-ray
measurement with endoscopic grading.

Sensitivity and Specificity of Fujioka grading is 29% and 88.89%
respectively and sensitivity and specificity of Cohen Konak X-ray
assessment is 64.71% and 88.89% respectively (Table 2). Sensitiv-

ity and specificity of endoscopic assessment is 78.75% and 86.96%
respectively.

Discussion
Adenoid hypertrophy or chronic adenoiditis may cause signifi-

od and the endoscopic Clemens method was also done. p value was

cant problems requiring adenoidectomy in situations in which the

doscopy method was more accurate than X-ray method (Table 1).

development (adenoid facies), obstructive sleep apnoea, chronic

statistically significant (p < 0.05). This states that both methods
have good association between each other and evaluation by enFrom kappa statistic, we conclude that there is a moderate

agreement between X-ray results and Endoscopy results. We ob-

served 82.3% agreement between Cohen Konak X-ray assessment
and Clemens McMurray endoscopy grading whereas 72.6% agreement between Fujioka x-ray assessment and endoscopy gradings.

tonsils themselves are not diseased and are not contributing to

symptomatology. Adenoidectomy is indicated in craniofacial mal-

recurrent sinusitis and otitis media with effusion as it will relieve
the obstruction to the drainage of secretions. Therefore, it is im-

perative to have a proper diagnostic evaluation of adenoids preoperatively. Adenoid hypertrophy is known to cause morbidity
predominantly in childhood. Therefore, only children between age
group of 4 - 15 years were included in our study.
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X-ray

Endoscopic
Mild

Cohen Konak method

Total

Fujioka
method

Mild

Moderate-severe
Mild
Mild

Moderate-severe

Total

21

Moderate-severe

11

5

6

17

40

5

12

17

16

82.3%

K = 0.546

Total

% of Agreement

Kappa*

10

72.6%

K =0.210

62

Endoscopic
Moderate-severe

% of
Agreement

46

45

5

40

45

Kappa*

Total

52
62

Table 2: Agreement between assessment of adenoid on basis of X-ray and nasal endoscopy.

Cohen Konak X-ray results classified small as mild and moderate and large as moderate-severe , Fujioka results classified < 0.5 as
mild and ≥ 0.5 as moderate-severe whereas Endoscopic results classified as grade 1 or grade 2 as mild and grade 3 or grade 4
as moderate-severe.

In a study done by Hamza SB and Ranjith VT in 2019 it was

adenoid on x-ray landed in grade III of endoscopy grading (Figure

symptoms were snoring and mouth breathing (75%). The mean

between the 2-D view versus the 3-D when endoscopy is employed.

reported that 62% were males and 38% were females out of 100
children with adenoid hypertrophy. The commonest presenting

AN ratio on Fujioka method was 0.72 which is correlating with our
study [9].

Study done by Dawood MR and Khammas AH in 2017 included

80 children with obstructed adenoids from 4 to 12 years of age.

They reported achieving highly significant p value after compar-

ing x-ray and endoscopic method which correlated with our study
[10].

2). These differences are probably due to improper patient positioning or inadequate exposure on x-ray as well as the variation

Endoscopy also gives a fair idea of the lateral extension of adenoids
over the eustachian tube orifice as well as the actual obstruction

of the nasal choana. This view is in accordance with that of Cohen.,
et al. who suggested the discrepancy in the actual adenoid size at

operation to that diagnosed on x-ray by taking into consideration
the post nasal air column to grade adenoid size [6].

In a study done by Fatma Caylakli., et al. in 2009 there was a

strong correlation between the A/N ratio and nasal endoscopic
examination findings (p < 0.0001) [11]. In another study done by
Talebian S., et al. in 2018 similar result was noted wherein there

was a positive significant correlation between A/N ratio and endo-

scopic adenoid size (r = +0.46, p = 0.01) [12]. These results were in
line with our findings.

Kindermann., et al. in 2008 demonstrated a sensitivity and

specificity of nasal flexible fibreoptic endoscopy as 92% and 71%
respectively and Pathak K., et al. in 2019 reported sensitivity of en-

doscopic method as 87.10% and specificity of 63.16% which was

consistent with our study. Therefore, it is suggested that in a cooperative child performing endoscopy is much superior than causing
unnecessary radiation exposure with X-ray [13,14].

In the present study we have also observed that 16.12 % of

patients who were in grade II of Cohen Konak X-ray grading were
also grade II on endoscopy grading, whereas 83.87 % of grade II

Figure 2: X-ray nasopharynx adenoid grade II and
endoscopy grade III of the same patient.
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In the present study it is seen that 74.28% of the patients in

endoscopy grade III and IV presented with mouth breathing and
nasal obstruction whereas 77.27% patients with x-ray grade II and
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on" May 2A, 2A'2A, 4,999,235

peiscns have testeci

positive for the coronavirus Cisease 201i (COViD,19),
and 325,125 have succurnbed to the deceased;1,97A,696
have recovered across the giobe,. and in india, 106,88d
tested positive ard 3303 are deceased.ul This iras put the
health-care n,orkers at .J:e fore{ront of the COVID-19
o,,ltbreak response ilrrC has exposeC them to hazards that
put thern at risk of i.n{ection. Hazards include pathogen
exposure, long working hours, csychologicai ciistress,
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cf Heaith Workers,Iacluding Key

The rights of a health r.r,orker includ-e the expectafion that

employers arci managers in health facilities:t2j

o

Assume overail responsibilitrz to ensure that all

.

*

\1rc;kl,iice -. c.,lsltered as an occilrational d:iease
ari-.rln g ircrn cccur*ti cnai exposui"e
Prcvid"e ac.e3s to mental health and ccunseiing
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iesO'.rrces, anC.
Enable coopeia.tion bei-,treen rnanagement and -irealth

w-ith COViD--l 9 folior,r,ing exposure in the

*
e
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proceci:.i]eS

"
,
e

o
c
"

reporting, and staying home when ill
Maintain appropriate working hours with breaks
Consult with health u.orkers on occupational safety

r

"

o

water, and cleaning supplies)

Prordde appropriate secur$ rneasures as needed for
personal safetl
Provide a biame-free environrnent in which health
rvorkers can report on the incidents
Advise health workers on self-assessment, sy,::nptorn

same time, i..eaiih i.vorkers should:izl

,u Fcii,:a, establ;lirci- occucational safety and ireaith

conh"ol (IPC)

Farniliarize persorurei urith technical updates on
COVID-19 and provide appropriate tools to assess,
triage, test, and keat patients

-*/c::ke:s *,:id k eil representatives.

At tire

'

putting on, taking off, and disposal of personal
protective eq uipment (PPE)
Provide adequate IPC and PPE suppiies (masks,
gioves, goggles, gowns, hand sanitizer, soap an<i

rigitt :c coi:rpensatior, rehabil.itation.
ancl curati',.e services for healtli rvoi:i<ers iniecte<i
Ho.Lt{,l the

Pravide infornration, instruction, and training on
occupationai sa-fety and health
Refresher training on infection prerrention and
{.Jse,

ha,s beer:

'

necessaly prer.'ertfirre and protectirre measures atre taken

'
o

Not require health rr,'orkers to return to a rtork
si:;anor r,r.irere there has been a danger to iife or
:'.....: i

R"ights, Roles, arrd Respsnsibilities

Considera?ions for Sccr.lpaticnal Safety and
Elealth

and prctect health rvcrkers exercising this righ: from
any undue consequences

heaith Lrritil anr/ ]1ecessary remedial action

ir its i-r'',teyini qlti.iai:ci: ll,':;:,:.t i9. 2:a'!_t': lta:, ,1ei-;:te.i
ire

remo\re thernselves frosr a work situation that they
have reasonable justification to beiierze presents an

lnminent and sericus danger to tireir life or heaith,
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p s-vchoi o gical vi olence. Tl,e Wcrl ii Hea i,r Orgarlr zati on
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a;rcl heaLth aspects of their work, and notify t|,6 1u6o,
inspectorate of cases of occr.ipationai diseises
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Persorratr

Frotectiv* Eqxiprnent

IPC measures iici:;de, sr:.ror"'g oiher r:neasures: hand"
h"1giene, i)FE., ;nd i,\raste illanagement ma:edals. llhe
piaced to
i;rotrcS-,,e equiprent ccnsiets ol gai.rnents
'lt'orkeis
pers<;ns
other
ui
3i1Y
rrotect ihe ireaitl'r-care
of
stairdard
consist
*sualiv
These
io gei infected.
preiautions: gtroves, mask, and gown. It it is blooci or
airborne high infections, it r.t'iil incluCe face protectlon,
goggies and mask or face-shieid, gioves, Sourn or
coveralL,lread cover, and rubL,er boots iFigure i].

Precautions for Intubating Patients in
Coronavirres Disease 2019 Times
The safety of the patient and the individuals r'trho are
invoived in fhe i::,f.ibation requires spelial consiieratiorr

anC precau;icns. Muiii-i,ie arirr.ies reiated to the
..rr:e.aEi:o:-rs ci in.l;Da:jc.-r il 'jie p,:n':p*raii*"e setnngs
'.i. i lcr'crr--ii
pi:ti'.s]re*: ii-:p;,:. 2:.
":.-e.',
I i' arroi.i vtlr:;s scatlet::;'.'i, ass:::i':,-: i1':as!. I e-:tiiaiicn
::hi:;;i<1i:i: a.;i;1dec. II posilirre nrlask '/enCiatici: is ner:ded
s:se,J on ciinical juig:r"rent, it is recsminended to cover
il:e aiea aio'.ild &e paiient's mou':n and nose "r.rith ll'et

!.iilizi-, io heip rrevent the.-,irus frorr: spreading- h,4uscle
'lel;ixantr r,eeC to be useci *:i such * situalion. Tracheal

jnti-:-batio* should be perforr,ed b1'

expelienced
la:",'::,gcsccpe shouid
511

;:lesiirsslclcgist.'l-h€ i'iiec
:: pi:ced a:i sc31i as rugcie leilixat;on is ac.rier-ed,

anC tracheal inhti:ailon should be- accornplisheci and
confirmed as soon as possibie (<'lir20 s). Confirming

the depth of the endotrach'eal tube is extremeil'
difficult using auscultation l,'hilor'rvearir'-g isolation
ruits. It is recomrnended instead io observe bilaterai
chest expansion, \'entilatcl breathing waveforrn,
and respiratot'y parameters. End-tida1 CO, is a beiier
indicator of successful tractreai int':bation, as ox,vgen
sahlration is not alw'ays increaserj irr.mediately after

i:igui,e
62

.1:

trei"soial prolective

equipment

inLiliaicn ii:

tliese padents because the 61'''5en e:'c--. : : .

r

i , sigrii,:ar,.ri,. .mpai:ed..

h

a

recent re=ori reiated to 138 conijm'.eci CCVID-19 cases,

4i.3% -were cc-*siciered acc.uired in{ectior-r {rom the
irospltai, a*d >7A"k of these patients were healih-rare
provi.ders.i:] A high ievel of vigilance is necessarv to
prevent contracting the infection when ir'-tubation
is per{ormei. litandard Level 3 protectionl3l sliould
be rt,lrn by individuais performing the intubation'
The recommerirled Level 3 protection process is as
foilo'll's: hand disinfection + heaC cap + protet r;r'e
r:rask N95 786A - surgical rnasks + isoiaiior-,
go*,n + disposai:ie latex glo'"'es + goggles + prot:':tii'e

ctrcthirrg + d.ispcsabie latex gioves + si',ce
covers - disposable gort,n - disposabie latex
glo.,,es

+

fuii

filter inside,
br,. the

hea<i hocd. Double masks ,,vith N95 i85C

go1\,'ns,

i::patic;r

and Couble glo'"es shouid be'worr'

iear-::r.

Epidemic Djseases {Ai;rend:ne*t} Ordinance
.t\jzu
On Aprii 20, 2C2.i, the secretary o{ ihe Ministr.v cf Healtir
and Farc,il;r Weiiare, Government of India, iniorr:'.ei
regarding the ;rLeasures taken up by the €ioverni-nent

i-realth. of the health-care r.'"'orker. An
idemic ;lise ases (Araeniment) Ordinanc e' 2424,
a:irned ai prcter :i.:r.g lieai ih-care professicnals ag:inst
r,loience du;ing healti'. ciises such as the CO\/;D-i9
panden"dc -,^/as s;gned b,v the Fresident of iirdia cn Aprii
24, 2A2A.t4t The ordinance makes not onl1' attacks on
health-care pers.nnel but also those on their propeltv,

to safeguari tl:+
Ep

including their li'i,ing and rt'orking prernises, cog11izab1e,
and r"ronbaiiable ,>ffenses. The ordinance also provides
for cornpensation for injury and damage to or lcss of
propert,v in such cases. The amenciment states'&at any
cornmission or abetment to acts of violence shall be
purulhecl with ilrplisonment of 3 months to 5 Years irnd

Figure 2: precautions

fo

intubeting patients in coronavirus disease 2019 times
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oositi,.e, and there wereZA7,722 deaths due
io C*YID-19. Over 894,464 patients irad
recoii.r:ed from the disease.i2l

such as cariiovasc-"iiai disease, Ciabeies,

Acutrr :espi::aiory dish'-ess sl'ndrorne (AR.DS)

:,i.. ji.'., :- :.'r5i,;:r
.::c.'; i-l
mcrr: likei-'. lc cierelo;: sel;i-',-rs iii.nesses.
Lir. Tedrc; Achancin Chebr:evesus, WHO's
Dire ctcr-G -o;'.eraI, arLno unced on iv{ arch i 2,
2C20 that COVID-19 is to be characterizei'

is
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distr;:uted i:nii:r ii:e terms Di ii-re Creative Ccrrions
Attiibuiiin-l'i$ilolnrnercial Sil?reAlike 4.C I icense,'#rich
aiioyr5 tthe,"s r; ;"eii:l:r, :wt;k, ani fi:ii3 r:-.oi ihe vvo:k
lcr-comrn::clall;q e: lccg:s:ppropriete cieiiit i: gi,",er; ani
the new ci'E:rtians are lic-onreii under the ;dentica; ierrnt.
Fc{

r-;'.:: li1:e-ihreate:ring compiicati;n
tl'Lai ca:1 arise in patients hcsoitalizeC
v.'rtf. .he irfection. Recer,t resedran ila\
suqge;ted that >40% cf patients in the stuCv
F.csp itaiized f or severe ani life- threa ieni.:.". g
CC J;l)"i9 cieveloped ARDS and over 50%
of thc,se cliagnosed died frorn the disease.i3l
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Neiii, ef al.:Acute Kidney lnjury

In a Cltnese cohortlai of 1099 paiienis wiih CCVID-i9,
9-1.6% rvere hospitaiized, 91.t% lrrad pneumonia, 5.3%
rtere admitt*i tc the inte:^,sive cate ::nit, 3.-19'" i.arl
ARDS, and only 0.5% ha<t acute iiciney injury iAKi;.
The prevalei.rce of ./lKi afi:Loir,g ?ai1e1.s vyiiir CCViil-i9

in

and

ft) AKI. in the first part of the review,

..r,e have

hcLuded ali articies witJr patients hav:ng AKI associateC
-.vith COViD-19 irutection. Er fre second part of cw ier-,eii.,
rre h,ave looked at the cutcome of AKI in these parienrs.

tlata exkactio*

appears to be 1ow.

The poientiai rnechar.isr.,s ol kid.aey :r,voivement in
these patients irciude three aspects, namely citokine
r1amage, organ crosstaik, anrl svstemic etiects. Organ

We extracted iiie fcliowing inforniaticn fiorn each
puiriished ar'acie. author, rnonih and year of pubiication,
country o{ crigi-r, r-iumi:er of paiieirts with COVID-19,
patients vt/ith AKi, tieatment given, outcome, and

crosstalk is ciefined as the intricate bioLogical:.nteraction
anri feedback i:rechanism beio;r-een distant crgans,

v;hich is meciiateci by ceiiuiar, :::iclecular, neuiai,
enriocrine, and paracrine facio/s. These mechanisrns
are profoundly intercannected er,d have irnportant
iinplications for extracorporeal therapy.is: Cyiokine
release syndro;ne (CRS) has been v;eli documente<i
since the first reports of this disease.l$.7l AKI occi.:rs as
a resuit of intrarenai ir:ilarnrnaiion, i:rcreased .;:scular
perrneabili!,', volume d.epieiicn, and rarCioi'nyopath y,

r.;hich can. lead to cardicrenai s'Tndiorne iype i.
I'ro-inftrammatary interleukin-6 (iL-6) is th.e most
i*:rporteint causative cytokne :n Cii.S, and the plasrna
ccncentration of iL-6 is increased i.ri thcse wrth ARDS
in patients with CCVID-19.

Res,.rlts
We ',t'ere abie ic retrie'/e 16 articies reiated to AKI
and CCViD-19 in the English language from Gocgle
Scholar ard Pub,Iv4eci database. Of these, six articles
fro:'n Chha.,vere directly related to the AKI in patients
"wiil, CCVTD-.] f .i1c-1il The nun:rber of patients adr{tteci

infecticr:, the medi.an age, gencier,
conorbidities, serusti creaiin:ne on "drnission, ihe
number of patients deveicping AKI, requirerr,ent of
ienal replacement therapt, and overaii mortalit,v and
mortaiif in patients with AKI were tabulatecl [Tab]e il.
'."^rith CC1,/ii--i-19

fhe r::eCian
reiationshjp befween :1r.eoiar anci iribuiar
aamage and is known as the lung-kidney axjs in AIlDS.isJ
l

Jeere is a close

Cytokine overproduction is involved in lung-kid-ney
d i recti onal cia :-na ge. Lrju red'e;: a i ..i'bu ar cjr t heli.rr-n
piomotes the upreg..ilation of ii -5, arld inhuman and
anin-Lal studies increaseci IL-6 ser:-rrn concentration
k,

i

I

i

in AKI r.aras associated with higher aiveclar-capitrlary
prrmeabriity anci pulmcnaxy he.niorrhage.l'l Fluii

51

i;r ARDS, as it i*creases alveoiar-capillary ieakage. and
AKi, it r',zcrsens renal. vsi:t con3:e s'lcn, ieadkrg io ren:.i

iher6P',r.

iiglii *f :ire rapidi.l grol^r::-r:iacii,e:"lce af CCViD-i9 iilfection enq irs asscciaiei
morbiCitv and n'rortaiity, i..-e ,-ieci: eri lc reliev.- the
ccffi::ar*rerrt

Lhe

abovementioned seriesi,cl5l ranged

i:adents

AKi <luring

(5??1,)

l: l'lr:'ts;

s_vr-,drorxe" trn

availal:ie <iata in literature. 'vVe aiii-,e,:i at erraluaiir:rg lhe
jncidence of AKI in patients rvi$, CIOVID-19 :nfecrion

ard

i-r'r

admission.il(r.r1.13-i5l A total of
,,l,ifi AKI died Curing ;zg6tu1sqr.li1.i3,:5)
,Jr lrsir:i. pati.:n, ,:; (5.i_i.) rcqi:i:':c ierr:i r"cplacer,eer

developed

e;,.r:ansion or svste:ilic effects have a deirirr',entai eiiect

il

age

between 54 and 53 vears. Males (55.4%) outnurnbered
rjr.e fer,-rales (14.6/,.i in hospitalized patients. Forty-nine
:sercerti{ 9.7ak) of ;he admitted patients had comorbidi{es
that j.nciuded h;rpertension, diabetes, cardiac disearse,
chronic obstructive puimonarv disease, and cancer.
Thirty patients (2%) had chrcnic kidnev disease
before adrr,rssioi1.il0-141 A totai of 139 (936%) patients

rnoi:e preciseiy

estir,aie ihe effeci of AKI or' sur",zii,al

itiid compare the outccme oi AKi in oiner regic,rs
afiected bv t}-re <iisease.

Fdateriais an d F.z{etho ds

titerature search
We conducted a iiterahlre search for relevant research
arlicles published till April 25,202A, using the Google
Scholar and Pr:bMed database with ttre foilowing tei:;ns:
'COYID-79, acute kidney injury, renal faiiure, and
outconle". References of the retrieveel articies lvere also
screened for earlier original sturiies. The inclusion criteria
were as follows: patients with (a) COVID-19 infection

Liiga".j.sslG11

i-his oai-rdesric c:,:seC bv the nor.,ei coronavirus (severe
acute respilatcry s..ndtor::,e coronav'irlis 2 [SARS-CoV-2])
ls naqied CCViD-i? bv tire World llealth Orgarrizatir-.n.
The orirnarv in-;.;J.vement of the iung with diffi-rse
aiveolar damage anC ;:espiratory {ailure has been the
:naj'or focus in palients v,ri"Jr COVID-19; however, recerrt
reports have highjighted the fact that kidney injury is
aLso relativeiy cor:',fion in this in{ection and is associated
lvirh utc:eased mcrbiciity and nlortality.lTr0l levolvernent
cf other cigans inc.,irding the iiver, gastrointestinaltract,
and kidney h.ad be.:r-. rep..rted earlier Curing SARS in
2CC3, and it seellis :hat it is irue even fcr patients with

ccviD-i9.
9:creeding r:,e ^r:--g infection, the rrirus is iikeiy tc
enter tire i:iood c,rcuiation and affects other organs
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ir CCVID-19

Pai.ie4is

l-!.in*

'i: *e:ci!s sf the trat!e*t* ad*iitted in
Xiao G ef ai Zi:su F ei a/i3l
287
Number oi Patients

Tabie

J e! at.

X

rt 41"

3Z

63 (50-71)
367 (52.4)

Median age iYears)
Male {'/d

52 (51-70)
160 (s5.7)

55 (46-671

5e \+2-68'1

I ia icu\

/: :a) j:

35 (67)

Females (%)

127 (44.3J
206 (71.7)

72 (38)

AKr{%)
Renal replacement theraPY

13

17 (33)

6{

21 (40)

(46.4)

a

3 iJ.c)

55 (1 9)
NA

(%)

Total dearh (%)
Deatirs in AKi

2 (1)

5 (2)
NA

63 (45.7)

/ la o\

(s.62)

Wa* L et al.

i 485

67 (57.8)

8?.3 (55.4'i

AA LA) 2\

662 (44.6)

NIA

679 (4e.7)
3c (2.09)
13e (e.36)

297 {42,5}

!r\

101 (94.s)

5 (4.3)
NA

15 (2s)

JO (3. I Ji

NA

s (17"3)

N/r

NA

12

1A

1

Tctai

s4 (38-5e)

NA
NA

32 (61.s)

54 (28.2)

ai.

701

NA

Comorbidiiies {%)
Known CKD (7d
Creatinine (>1.5 mgidl) (%)

Y ef

Chen

i 3 (16.1)
NA

NA

I\A

109

218 i17.7)
E]

NA: Date nct availahie
CKD: Chrcnic kidney disease, AKI: Acute kidney injury,
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regression analysls exi:ibited that
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r,r,ith inhospital death.
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Base<i c-rn ii'rforrna5on derived fror::'
it is kno-'l,,n that the beta cr:ronat'iru5es, SARS-CoV a:rC
Cre most recent SARS-CoV-2, use angictensin-converiing
enzyrne 2 (ACE-2) as a receptorto assisi viral enryir 1it:

target r:ells; ACE-2 is also fo'srC cr' tile;-uriace cf rena'
locai
frrbular ceiis, and tleir inieciion rr,ay exacerbate the
incidence
the
response and subsequently'
i;;;;;;y
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Exetengexat an gio*ersrb olizatrop lvith ele ctive nephrectomy
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Abstract

is a ci)/itiloi: ti.imoL:r'irr clinic:i pracrice and rnosliy fbllows a benign course.
,ii:e yrost ioff1-ccn reilal necri:1-qu essociaied with spontanecus relroperito:1eai
haero::ii:ge clue to r:pi'*re of :nj!:ro iird rnac:'.]-an:c]:rrr,rfls, i-jige::r irans-caiheter arigic-ernboiizrtioil or
the bieeding vessei is v.ry st-'rective ;l patienis sufierirrg t"rom life ihreatening hemorrhage secondary io
mptuie of Angiomyoliporna. Elective surgery is usu3liy indicatei to avoid re-bleeding or ebscei::
formation. We reDort a case of Sponraneous Rupfrrre of Angiomyolipoma of Right kidney in 63 1,ears cli
fernale. The femaie undenvent eniergent Trans-arteial Ernbnlization followed by eiective nephrectoml R.enai .a.ng:orryoiipo::-,:a

Angio,nrl,,oiipoiria

is

Iudia

Keywords: Angiomyolipoma, nephrectomy, Wunderlich's syndrome and Lenk's triad
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Introduction
Renai Angiornyoliporna was originaiiy described in 1900 by Grawitz. it is a benign neoplasm
with defi:rite radiological and histological chsractedst:6s It' 21. It consists ofthick-rvalled poorly
''
organized biood vessejs, smcctii inustle, 3:ld ','aryiilg ievels of mature adipcse tissu:
Angicil_.16iip3rra rxosti)' cccuis in kidneys but c:i; 'i;e found in utenls, failopian tubes. spleen
jl. Retal AML are usltaiiy spofadir :rril are found in asscciation l-/ith Tuberous
and lii,..i l',
Sclercsis and 1l/mphangicleioi.nycr..:ratosis like g..F-tic diseases t6l. Renal A.ivfl' has maie to
feinaie ratio of i:2 arri iras licrnci:al cc:npcne.:rt io tuflror growth ls 7l. Reiroperitoneal
hemoi;hage and compres;i,:,1 cf ile nii-coi' orr kiine-v and other organs are the majorcolnpiice.iioils of Rerai.Ai',,{i- ijl. -\4osl pati:nts piesen:. ia 5tr' or 6'h ciecacis of life. Most of the
patieiis ?re as',,mpicinaii.3a.r dilgr:csec iriider.r:,i :.. Lenli's ricd is ciassicai preseitation Df
.i1;:rl: pail a-ir'd gross he;naturia t3l. Tel percent of cases
Renai A.'.tL, -- Palpr:ble te:idei nas,'.r,
piesetlt .:,,ii| nypc..;3ie:nic sh.;l.: i.ue I,o re,rt-rrl'rlc[9ai herirorrhage knor.vn as Wurrcieriich's
s:,,ndicr:ii is,el. Frtsencr oit-.r c.c,rfiiixeri cri CT sri3niling by -20 Hounsflsld units or iess ili a
rellei iesion is <liagi.iostic olAl.{L i'ci, l,lc.,-paiis.''s 1i. asyirip:om3tic and smaller leslons ar':
managro conservar-ively ..!'ith regr:iar i-iitrascnog::Lphy iollow up. Lesions >'8cm are usualli'

s)inliitoilaric arid at.t prone ibr sflortaxeJus or tr3umatic rupture. We present a case of
Sc,.i.:talr..cus R.upfuro of Angicr,yclipcr::ii oi R.rght kidney in 63 years oid fernale rvho
uniern',ritr. emergeilt Tra.,-:s-rnerial Ern*.liiz:.rriori fliilovved by electi.re nephrectomy
Case R";.;iort
was'n'r'cr;girt to the uroiogic..l services cf the hospital with complaints of
sLiddeii oil-set seveie rigiLt fiank i3in '"vith iis:ers :n cl abdomen. She had severe abdon-iinai
tendeitess rvitir g'.iarding. Sire had iachycerdia, llP was nonnal. A lump approximately 10*10
cri'r was ,calpable in right luinbar, right hypochonCi"iec region. She was anemic (Hb - 5.6 gm%).
Senrm c,:eat;nine was C.82 n.g%. Coinputed torr:rog.aphy (CT) showed Right kidney replaced biz
heteiogr,,iieor"isiy cri-,ancing iii ,je:tiaei r:lixed defis;iy area of fat and blood with peiinephl.ic
ij.ielr.ta. illa. llt-,ici"ln*d njrpc ani iryper iier:se c,:iie;licns. Tiie extension of coilection riias iiito
ir:li-i,,:r:-:,ric -i*giol:, r"e",i;... ,i':iL,rr-;.:iir, r'ivlt: tl:i":.- jolic gl-ttter. supra-1'eil3l aiid hep::.tr:-lenai
Iroucii. iaigriie i a ani b) h diai:.ncsis oi Rupfui:'1 Argiornlroiipoma of fught KiCney uitli
rer'oj?ei;ioiicai hen;aton:.a an.d irerrcrlci:itc:ieitin ',;.i:is nais. She u::,ler-went emerge[t Tra[saireriai l}ni:olizaiiol il vierv 1..;iir i ya.ckec Celi T::rnsfi:sions (Figure 2 a and b).
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Post TAE and biood traasiusions, her Hb lmproved

htrp

to

10.4

gi-jr94. Pajn ciid not subsic.e. She vias taken for Flective
Nephrectorny 3 days post TAE. The entire xidney rvas repXaced
bv Lrmor with extsnsive or.ganized hematona (Figure : a A U).
'I'he ier:raie haci an
uneventful oosi-opera::ive pericii arid lras
iiischarged 7 ciays posr-operativeiy. The histoparirolcgy
exarnination revealed Angiomyoiipoma.

Oiscussion
The management of AML is multimodai and the fyne ci
tieatmint is indi..,idualized. Most patients -,r,irh tumc,r < 4cm are
usr,.laliv asvmoto:r-ratic and are managed canservativeiy. R-adio_
1'reqrienr;v abiation can be done for s.nail tur-",ors in oatieriis rvir1--r

:;olitar,v kidney. risk of renal dysfunctioa lbllorving pafiial
nephiectoml, or in elderly patients. Titmors >g ccl .:re
:;lrmptomatic and at risk for spontaneous / traumatic ruphire.
Renai ar-tery embolization is the first line of management ior
bleeding AML, This is nowadays being used as prevenr:ve
tleatrnent for patients with risk of bleeding trrl. Advanrages of
emboliza^tion over surgery include low complication rat{ iess
trauma 1121, acceptable short term outcome tr:'. i+l u"6 preservaricn
of renal function llsl.

Ewait ci a/ found that transcathetei emboli:ration ci iarge AML
rs i:liltlinall.v invasive, prevents heinorrhage and prese.,"es ::enai
i.Liaction

Fig Ia &

i161.

Wang et al, respectiveiy, revie,,ved 4d patients who

L!: compuled tomography
blocd wirh perirerhric

:

/www.

su

ig

crAsc'icn

c,: :-'.

uniierw errt s :-lp ei'-s dective renal artery ernb o lization (SrR,AE) ic r
renai hei'norihage, and indicated that SRAE, is an effective arr:
r::,inima1t;, invasive tnethod for the control of renal hemon.has,ll7l. i{owever, embolization aiso
has its limitations

lunoi

shrirrkage

which cccurs in mos: ratiet^is :::..

ei::"boiiza:icn is ric: a reliable exclusion criterion lor recure:-,:
hernorrhage 118, 1'1. Bcorjian et al. pointed out rhat embolizari::-.
had higher risk ofreiapse and recurrent bleeding compared ra.itn
partial nephrecto.i:iry [20]. Kara et a!. recommended partial
leoiuectomy in lor patients with high risk of rupture trl. The
coc.rpiication rate of embolization is 10% and the most common
ccmoiication is abscess formation (5%). post emboiization re_

re ed {b;- re-en.ibciization or neeC for sui.gic;i1
in:erventior are rroteci aiter ernbolization. post-embolizaiion
rieed for sulgical irrtervention is usualiy due to persisrent of

bi.^ed:ng.

symptonls and rec,urrent bleeding

witbiaT2 ho'.rs after injury and

i221.

Adhesions usuaiiy forn.r

fiont i0 da1.s
to 2 weeks l:i1. ;ls surgery within 1 week after embolizatior
seeros to be a better option. The advantages of eari). surget_\.
are more extensive

include less surgicatr and anaesthetic risk. patrents a:henodynamicaliy stable a{ter embolization. less rissue adhesrcn
no need ibr renal pedicie conffol and decreased bleedins durlri

procedure. The ietlaie patient undem,.ent emerg3ncr..

embciization

ii/ith Blood

transiusions.

...'., .-..1
ai:e: ieirlr;,r:.nic

stability, the patient underwent eiective total nephrectomv.

(cr)

showirrg a Right kidney replaceci'by heiercgeneously c:ihancing
ill defined mixed density area of fat
and hvoerde,se coliecricns. The exrens.on of co]'lection
was into peri-nepkic region,
irir'rpfrrcn')ir',i' r:gnt para-cciic guttei" suira-rerai arii Lgpi:,ir:-rgnal
rlcuch

"to"*'-,j:1:i:*lt::.1rtn

Fig 2a: Angiography of r.ight re:-ral artery showing contras!
e-rtravasation of dye di,re to ruptxre c,f AML.

c c.

Fig 2b: Fosr en'rboiisation Ang.ioography showing no extravasaiion
dye.
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PATtrLLA CLIJNK
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Abstract
Patelicfenrcral contplicatior.ts (range from 5-55%) arc probably rhc nrosr

co'rmon cause of unsatisfactory result after total l<ncc replacement (TKR).
From 2007 to 200-9,5 patients (5 knces) werc diagrrosed, out of4

I

B

opcrated,

with patellar clunl< syndrome (incidence of 1.4%).Thcre were 3 women and
2 men whose average age was 63.5 years (range,53-74 years).The patella
clunl<s were reported

at an average of 7.5 months (range,3-12 months)

afterTKR.All patients were evaluated clinically using the l(nee society score.
Preoperative and postoperativc radiographs werc rcvicwed.Joint linc hcight
was rneasured according

to Figgie et al. Patellar height was evaluated

using

the lnsall-Salvati ratio.

All patients were followed up for onc year. 2 parierrrs wlto gor operatcd and

I conservatively treared patient wcrc frcc of patcll:ir-

clurrl<

ar l-ycar follow

up.The averagc preoperative and postoperative l<ncc scorcs wcrc 64 and
93 points respectavely in operated and onc conscrvativcly trcatcd paticnt- ln

othcr two conscrvativc treatcd paticnts the avcragc l<ncc scorcs wcrc 55 at
thc bcginning of study and /0 poirrts at l -year tollow up , thcy wcrc adviscd

for surgery

.

The etiology of patellar clunl< is multifactorial and probably rclatcd to rhc
design of the prosthesis, surgical trauma and componcnt position.

Keywords: patcllar clunl<; total l<nec rcplaccment
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Introduction

Pateliot-elrloral conlplicatiotrs
(r'ange h'orl 5-55%)1 are probably
the most coll1ll1otl caLtse ol
unsatisfactory resr'rlt aI1er total knee

' Pate llof-e r.nola
all intlicatir-rn
are
cornplications
-o"o
t,iall ll"l? 11if i"1'
li,r'r,I l',
ll
''l
i t '"
I) ,'. ,':l,rt'
" 'l '') ''

arthroplasty(TK A)r

I

the patellaL cLunli s\ ntiroine tlcscribcs
painfLil catching, grir-rdine or iLtmpill!l
i< lrt"r irtrf':rtcll t rtlirn lltc littcc
tr-orl a f]cxctl to an crtetrcled positirin'

r'1 lhc

approxin-rately at 30-45 clegrees
from full extension:'r' It is caLrsed by
overgrowth of a fibrous nocltllc on the

!

sitperiol aspect ol the patellal buttou'
anrj i: trsrrallv scetl Iiutn llttce iu ttittu

It has nlainly btrt not exclusively
L.ccrt ,r-- . ,: t-'.i u ,tlt llu{lt'l i(}l'
.rtabilisctl rPS I TKR- ri ir':tlli-t or
iloi th. pr'li:iIrt ii lls rcsLlrl'ltc'(1'' l'hi
i'ri-.,..t

stnt|

is tO

. i-'tr'' t) tttlt''ntt

re

llort

abL'r-ii

itt 1lu'lt t it'i

stabilised total i<nee arthrpr.rlastv

Materills And N{ethods
Frorr 2007 to 2009. 5Paticnts (6
knccs) rvere diagrrosecl with patelLar
rlrrnk syndrolnc (P( S) r'cqtriling
trcatute

!

nt. The ciiagnosis o1' patclla

clunk syndrorllc was basetl on clinical
cxan-riuatitltlr. Durinq the sartrc 2 ycar
pcriocl, ,1 lti total knce artl'rroplastics
u,ere pet'tblrlred- Scniol artilloplastl'
surgeon has perfbrrner'l all the prirnarv
total knee arthroplasty surgeries' In this
tolal linee arthroplasties
sturiy all

'llii

r'r'ctc cettletttctl arrtl

'The sttrrtv population irrclt'tdcd 3
'"\'ourcn ancl 2 tnctt u'ilose avcragc agc
11 1- t'i i r, tt-s {tlltt:'c. <l-?'l r1;'t:)
irl'l c;rs,':
illr i,:li i,.!lJ!i \:, 1,. liilllrill

torrrniqLtct contt'ol. Paticnts reccivccl

onc preoPclativc tlose antl two
postoperative tloses of antibiotics'
.\ll !rtticnts \\'ullt ltotttt' (r11 fir'st

riglti ltttec tn 2 cascs l-lic orisillll
tliugLtoses that lcrcl to fotaJ linet:
aithr-oplaslies tas osteoartfirilis in rlll

l-r0stollcl ntiYe

ple opcrativcly'
llatie ltts rvcre evaluated
ancl allcr onc
postopcrratively
4 wee ks

rn(1

lrll the plrtelllrc

wele resLtrtilcecl. \\"e have erclr'rtlctl
patients *'ho ttnderu'cut rt:vision total
hnee arthroplasty. 2 patients ((r linees)
lundet-r,vent althroscopic debricletncnt
lntl'-l plrt icrrls rttttlct rvct II cotlst't'r'itli r c

littc ,,1 lruat,llclll (lts lltt':c Ilrticttls
denicci any [<incl of' surqcrv) irr thc
[irrrrr o1' clr-tatlr-ict:1ls strcrlg{herlirlu'

'1'a1.le

ilal'

('sce llg,ttrcs 1-5 lrrld

ll.

5 pitticnls trl llatcllat cliitili s1'ritlrot.rtc'
All patients complainecl of an aLrclible'

lurtlrli.rt plrirrlirl clttnli alttl

ltnlut ittt

'I'he patellal clr'lnks were
knee pain.
|e pot'tcci ttt all averagc of 7 5 months
(rangc, 3-12 nlontl"rs) attcr total lincc

cIi

l: Note fibrous nodule at the
superior Pole of Patellar button

Fig

arthrop lastY.

utonths after the oPeration'1

fr,ll llrr>e tti th i:

year.

supeliollv and no looscning None
of thc: opcratcd llatients rctquired anr'
patcllar compollcrlt revislon or soli
{issue rcaligtlttretrt proccdrtrcs' All
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Oral

Squamous

Cell

Carcinoma(OSCC)

with

monoclonal

bFGF

antibody

for

immunoexpression.

contributes for about 40% of all the cancers. The delayed

Results: Study showed male predominance with 25:5

presentation

to

male: female ratio with mean age 56±4.95 years among

chemotherapy has resulted in less than 5 year survival

females and 53.4±14.09 years among males. 10 cases

rate.

showed positive lymph node metastasis. 5 cases showed

Most

or

the

OSCCs

tumor

develop

cell

insensitivity

within

precancerized

epithelium fields that contain keratinocytes at different

recurrence within 3 years of radical neck dissection.

stages of transformation. The persistence of such fields of

Conclusion: In our study the immunoexpression of bFGF

precancerization, where there has previously been OSCC

in the epithelium and in the connective tissue stroma of

is considered as cause for the high-rate of occurrence of

the apparently adjacent normal mucosa showed either

new tumors. basic Fibroblast Growth Factor (bFGF) is

similar expression or reduced expression compared to the

one such marker that regulates tumor growth, proliferation

lesional tissue suggesting that the

and metastasis. Evaluating bFGF during radical neck

expression could be because of the molecular changes

dissection for clear margins can provide better prognosis.

occurring within, which might lead to more aggressive

Methodology: 30 cases with OSCC that underwent

tumors and decreased disease free and total survival.

radical neck dissection were included in the study. Tumor

Targeting bFGF in therapeutic aspects and evaluating

tissue along with apparently normal adjacent mucosa were

bFGF during radical neck dissection for clear margins
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could provide better prognosis and might increase the

Hence the present study was conducted to evaluate the

disease free state.

expression of bFGF and its role in OSCC and Apparently

Introduction

adjacent normal mucosa to aid in the evaluation of

OSCC accounts for about 90% of all the malignancies in

transformed cells in areas that are adjacent to the primary

the oral cavity. Despite diagnostic technical advances and

tumor site referred as field cancerization.

improvement in treatment modalities, the poor prognosis

Materials and Methods

of OSCC still continues.

[1]

The existence of transformed

30 cases with OSCC that underwent radical neck

cells in areas that are adjacent to the primary tumor site is

dissection were included in the study. Tumor tissue along

[2]

referred as Field Cancerization.

The relapse occurs due

with apparently normal adjacent mucosa were stained with

to field cancerization in most of the cases. The

monoclonal bFGF antibody for immunoexpression for

carcinogenic process involves various molecular events

intensity, percentage and localization in epithelium and

for the transformation of a normal cell into a cancer cell.

connective tissue.

In recent years different cancer biomarkers are of interest

Results

in research. Potential biomarkers for diagnosis and

Demographic data shows male predominance with 5/30

prognosis of OSCC have been reported in the literature.

patients being female and 25/30 being male. The mean age

One such novel molecule is basic Fibroblast Growth

56±4.95 years among females and 53.4±14.09 years

Factor (bFGF) which is a strong mitogen. bFGF initiates

among males was observed. These findings were in

proliferation of mesodermal and neuroectodermal cells. It

accordance with IARC database wherein the peak age of

stimulates

neuronal

OSCC was noted in the 5th - 6th decade. 10 cases showed

degeneration and remodelling. Also seen in tumor

positive lymph node metastasis. 2 cases showed positive

development and wound healing. bFGF is studied in

margins on histopathological observation. 1/30 cases

various carcinomas and also as field cancerization

recurred within 1year of post resection of primary tumor,

hematopoeisis,

angiogenesis,

[3]

However no studies

3/30 cases recurred within 2 years of post resection of

have been conducted on the role of bFGF in field

primary tumor, 1/30 cases recurred within 3 years of post

cancerization in oral mucosa in patients with OSCC.

resection of primary tumor.

biomarker in breast carcinoma.

Table 1: Immunoexpression In The Epithelium:
Parameters

Scoring

OSCC

No of Cases

Apparently Adjacent Normal Mucosa No of Cases (%)

Mild

12(40)

13(43.3)

Fischer Exact Test- P

Moderate

12(40)

13(43.3)

Value .795

Intense

12(40)

13(43.3)

% Of Positive Cells

1-25%

9(30)

9(30)

Fischer Exact Test:

25-50%

17(56.7)

15(50)

P Value of .769

>50%

4(13.3)

6(20)

Membrane

5(16.7)

5(16.7)

Localization

of

Expression
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Fischer Exact Test:

Cytoplasm

P Value of 1

Membrane

And

16(53.3)

16(53.3)

9(30)

9(30)

Cytoplasm

Table 2: Immunoexpression In The Connective Tissue:
Parameters

Scoring

OSCC

Apparently Adjacent Normal Mucosa

No Of Cases (%)

No Of Cases (%)

12(40)

10(33.3)

Fischer Exact Test- P Value Moderate

12(40)

10(33.3)

.789

Intense

12(40)

10(33.3)

% Of Positive Cells

1-25%

8(26.7)

7(23.3)

Fischer Exact Test:

25-50%

17(56.7)

17(56.7)

P Value Of .924

>50%

5(16.7)

6(20)

Localization Of Expression

Membrane

2(6.7)

3(10)

Fischer Exact Test:

Cytoplasm

18(60)

15(50)

P Value Of 0.721

Membrane

10(33.3)

12(40)

Intensity

Mild

And
Cytoplasm
Table 3: Correlation between the intensity, percentage of immunoexpression and localization of bFGF in epithelium and
connective tissue among OSCC and apparently adjacent normal mucosa
OSCC

apparently adjacent normal mucosa

Intensity

0.583 (p=0.001)

0.779 (p<0.001)

% of positive cells

0.652 (p<0.001)

0.576 (p=0.001)

Localization

0.720 (p<0.001)

0.524

=0.003)

Non Parametric correlation (Spearman’s correlation) was

connective tissue within the apparently adjacent normal

done

mucosa

between

the

intensity,

percentage

of

immunoexpression and localization of bFGF in epithelium

with p value of < 0.001, =0.001 and =0.003

respectively suggesting it to be statistically significant.

and connective tissue among OSCC and apparently
adjacent normal mucosa: Positive correlation was noted in
the intensity, percentage of positive cells and localization
of the expression of bFGF in the epithelium and

statistically significant. Positive correlation was noted in
the intensity, percentage of positive cells and localization
of the expression of bFGF in the epithelium and

© 2020 IJDSIR, All Rights Reserved

Fig1: Immunoexpression for bFGF in OSCC showing
mild intensity (1a), moderate intensity (1b)

and

intense intensity (1c)
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tumor microenvironment. Apart from molecular changes
which may play a role in tumor progression and
metastasis, clinical and histopathological parameters are
also

strongly

associated

with

tumor

progression,

metastasis and prognosis. Clinical parameters such as
mode of tumor invasion, presence of lymph node
Fig2: Immunoexpression for bFGF in OSCC showing

metastasis, extra-capsular spread, clear surgical margins,

membranous localization (2a) and cytoplasmic and

loco regional recurrence (LRR) and invasive tumor front

membranous localization (2b)

grade are strongly associated with survival rate.

[5]

OSCC

has a high propensity for local failure. It has been
attributed to local recurrence at the primary site or by the
occurrence of second primary tumors (SPT) due to field
cancerization. In normal tissue, basic Fibroblast Growth
Factor is present in basement membranes. It is detected in
the sub endothelial extracellular matrix of blood vessels.
Fig 3: Immunoexpression for bFGF in OSCC with

Until no signal peptide is received it remains membrane

recurrence showing negative immunoexpression in OSCC

bound. During both wound healing of normal tissues and

(3a) and negative immunoexpression in Apparently

tumor development, the action of heparin sulphate-

adjacent normal mucosa

degrading enzymes activates bFGF. This further monitors
the formation of new blood vessels.[6]
All the cases of OSCC were positive for bFGF. Within
the tumor tissue the immunopositivity varied greatly in the
different areas from a scattered weak positivity to dense
positivity suggesting that there are variation in distribution
of receptors for proteoglycan binding. [7] Staining intensity

Fig 4: Immunoexpression for bFGF in OSCC with
recurrence showing positive immunoexpression in OSCC
(4a) and reduced expression in apparently adjacent normal
mucosa (4b)

for bFGF increases as the grade of malignancy
increases.[8] 16/30 (53.3%) showed moderate positivity. 4
cases showing mild expression and 6 cases with moderate
expression also had positive lymph node metastasis. 10/30
cases showed immunoexpression in basal and parabasal

being no exception. This multistep process involves
[4]

alterations at molecular level. A wide range of molecular
markers and gene alterations are involved in cell cycle
regulation, apoptosis, cell migration, cell adhesion and

© 2020 IJDSIR, All Rights Reserved

layers where it is normally expressed. Whereas 6/30 cases
expressed in superficial 1/3rd suggesting that cells in the
superficial 1/3rd are acquiring a different morphology and
expression pattern of keratin and thus are suggestive of
expressing bFGF.[9] The remaining cases showed immune
positivity throughout the epithelium. 8/10 cases with
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bFGF

bFGF in the epithelium and in the connective tissue

particularly in basal , parabasal and in the superficial

stroma of the apparently adjacent normal mucosa showed

layers of epithelium. The number of positively stained

either similar expression or reduced expression compared

cells with bFGF decreased as the grade of malignanacy

to the lesional tissue. Study also suggests that the

[7]

node

metastasis

expressed

Localization of immunoexpression of BFGF

apparently

adjacent

normal

mucosa

which

is

in epithelium of OSCC showed cytoplasmic staining in

clinically/histologically considered as clear margins may

16/30 cases that LMW(Low Molecular Weight) FGF2

have undergone cellular biomolecular changes which may

decreased with increasing grades of tumor. Whereas 9/30

result in secondary primary tumors or recurrence of the

(30 %) of cases showed both membrane and cytoplasmic

existing primary tumor.

staining suggesting that there is no signal peptide with

Conclusion

increasing grades of tumor. This also shows that tumors

The immune expression of bFGF in the epithelium and in

synthesizing bFGF are less aggressive than those which

the connective tissue stroma of the apparently normal

do not. None of the cases expressed bFGF in nucleus

adjacent mucosa showed either similar expression or

suggests that no HMW (High Molecular Weight)FGF2s

reduced expression compared to the lesional tissue

[9]

Intensity of

suggesting that the loss of bFGF expression in apparently

immunoexpression within the connective tissue , all the

adjacent normal mucosa could be because of molecular

cases of OSCC were positive for bFGF. Only one case

changes occurring within,

showed intense positivity for bFGF with positive lymph

aggressive tumors and decreased disease free and total

node metastasis. This suggests that intensity in stromal

survival. However the current surgical practice includes

expression of bFGF is inversely associated with lymph

wider excision margin than practised previously, still

were present and thus no intracrine effect.

[10]

which might lead to more

Percentage of positivity of cells

OSCC remained with an unfavorable prognosis. Targeting

increased with tumor grade as well as in tumor supporting

bFGF in therapeutic aspects and evaluating bFGF during

stroma of the apparently adjacent normal mucosa.

radical neck dissection for clear margins could provide

WDSCC groups show expression of bFGF in membrane

better prognosis and might increase the disease free state.

suggesting that they still do not have a signal peptide
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Abstract:
INTRODUCTION: Dental caries can occur in an individual irrespective of age, which makes preventing
the incidence of dental caries vital. The prevention of dental caries includes various types of oral
hygiene measures. One such modality is the use of mouthwash. As chlorhexidine mouthwash
causes several adverse effects, there is a need for herbal alternative. Green coffee bean extract is
one such herbal alternative.
AIM: The aim of this study is to compare and evaluate the antibacterial efficacy of green coffee bean
extract mouthwash and chlorhexidine mouthwash against Streptococcus mutans and Lactobacilli spp.
MATERIALS AND METHODS: The ethanolic extract of green coffee bean was obtained by treating
it with cellulase and 30% ethanol. Minimum inhibitory concentration and minimum bactericidal
concentration were obtained by the broth dilution method and culture plating method, respectively.
Based on these values, 3% green coffee bean extract mouthwash was prepared, and the antibacterial
efficacy against S. mutans and Lactobacilli spp. was tested using the direct contact test. The obtained
data were analyzed using the Mann–Whitney U‑test and Wilcoxon matched‑pair test.
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RESULTS: Intergroup comparison using Mann–Whitney U‑test showed that green coffee bean extract
mouthwash is equally effective against S. mutans and Lactobacilli spp. as compared to chlorhexidine
mouthwash. Wilcoxon matched‑pairs test showed that the efficacy of green coffee bean extract
mouthwash reduced over a period of 10, 30, and 60 min time intervals.
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CONCLUSION: Therefore, green coffee bean extract can be used as an alternative to chlorhexidine
as mouthwash.
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Introduction

C

arious destruction of tooth is considered
to be a common oral disease worldwide;
individuals are likely to develop this
throughout their lifespan. Dental caries
This is an open access journal, and articles are
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form through multifaceted interaction over a
period of time with acid‑producing microbes,
fermentable carbohydrate, and various host
factors such as teeth and saliva. It can arise in
the early life of a child as an aggressive tooth
decay that affects the primary teeth of infants
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and toddlers.[1] The prevalence of dental caries varies from
49% to 83% across different countries.[2] Caries status in
India was reported to be 68.4%.[3] In 2018, irrespective of
age, occurrence of dental caries was found to be high, and
varied across India.[2] Increased occurrence of dental caries
in children could be attributed to socioeconomic status,
lack of preventive measures, and dietary changes.[3]

Academy of Higher Education, and Research’s KLE
VK Institute of Dental Sciences, Belagavi and the
laboratory procedures were carried out in KAHER’s
Dr. Prabhakar Kore Basic Science Research Centre,
Belagavi. The green coffee beans were procured from
Coorg Coffee Supplies, Yelachenahalli, Bangalore,
India (2018, 2 weeks).

Acidogenic bacteria, especially Streptococcus mutans, in the
existence of fermentable sugars cause demineralization
of the teeth structure. Colonization of the oral cavity by
Lactobacilli requires a retentive niche, which is formed
by the action of S. mutans.[4]

The procured dried green coffee beans were grounded
to a fine powder using mortar and pestle. The grounded
powder was treated with 30% ethanol and cellulase.
Then, the mixture was kept in water bath undisturbed for
24 h after the occasional shaking in the first 30 min. The
mixture was then filtered through a sterilized Whatman
No. 1 filter paper (Sigma Labsys, Karnataka, India). The
obtained liquid filtrate was exposed to ultraviolet  rays
(Laminar air flow chamber) for 24 h and checked for
sterility on nutrient agar plates and stored in labeled
sterile bottles in a freezer at 4°C.[8]

Prevention treatment modalities such as oral hygiene
measures, different forms of fluoride application,
pit‑and‑fissure sealants, and use of xylitol were found
to be essential.[5]
We, Indians, who were the first to use medicinal plants
to treat ailments and preserve the normal harmony
of the human body. Due to the Western concept of
medicine, the practice of herbal plants was replaced by
allopathic form drugs. These drugs are considered to be
“double‑edged sword” as they can also cause serious
discomforts or adverse effects to the individual who is
taking the drugs for any particular disease.
Hence, in the past few years, there has been a shift in
the concept of treating from the western culture to the
adaptation of the Eastern culture, which includes the
use of herbal plants to treat diseases. One scenario is
the use of chlorhexidine mouthwash for the prevention
of initiation of dental caries. Chlorhexidine can cause
adverse effects such as brown staining of the tooth, taste
alteration, and mucosal erosions, etc., Hence, there is a
need for an herbal alternative.
One such herbal alternative is the green coffee bean
extract, which contains caffeine, volatile, and nonvolatile
organic acids such as chlorogenic acids (CGAs) and
caffeic acids, which have the antibacterial ability.[6] CGAs
are phenolic compounds formed by the esterification of
cinnamic acids, which has a series of health benefits like
antibacterial activity against cariogenic bacteria. During
roasting, there is a reduction of about 30%–50% of CGA.[7]
Hence, the green coffee bean is considered to be the best
source for CGA. Among, the various herbal products that
are being used in dentistry, the green coffee bean has not
been researched yet. Furthermore, very few studies have
been carried out applying this herb as a mouthwash.

The MTT(3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyl
tetrazolium bromide) assay was carried out on gingival
fibroblasts obtained from American Type Culture
Collection, Virginia, United States of America. At
31 % concentration of green coffee bean extract, the
observed viability of human gingival fibroblast cells was
99.41%, which indicates that even at 31% concentration
green coffee bean extract was not cytotoxic and can be
used in further in vivo studies. The study was performed
in triplicates after consulting with statistician.
Minimum inhibitory concentration (MIC) was assessed
against strains of S. mutans and Lactobacilli spp. obtained
from Microbial Type Culture Collection, Chandigarh,
India, by broth dilution method [Figure 1].[9]
The minimum bactericidal concentration (MBC) was
calculated by streaking the supernatant solutions from
the microtubes used for MIC of each organism in brain
heart infusion (BHI) media using a sterile streaking loop
in laminar air flow chamber and incubating them for 24 h
in the incubator at 37°C.[10]

Materials and Methods
This in vitro study was conducted in the Department
of Pediatric and Preventive Dentistry at KLE
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Figure 1: Schematic representation of broth dilution method
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Preparation of green coffee bean extract
mouthwash

MIC and MBC were observed at concentration of
2.5 µg/ml and 0.625 µg/ml against S. mutans and
Lactobacilli spp., respectively. Based on MIC and
MBC values, the lowest concentration at which
the green coffee bean extract showed antibacterial
activity against S. mutans and Lactobacilli spp. is 2.5%.
Hence, 3% Green coffee bean extract mouthwash was
prepared to overcome any changes in the property of
extract while adding other components for mouthwash
preparation. Initially, in 50 ml of distilled water
sodium benzoate; methyl‑ and propyl‑parabens were
dissolved with the aid of magnetic stirrer (KI‑66‑02,
Kumar Sales Corporation, Maharashtra, India) at
room temperature to form solution 1. Then, in 50 ml
of distilled water xylitol and glycerine were dissolved
to get solution 2. Finally, solution 1 and solution 2
were filtered through Whatman filter paper no. 40 and
filtrate was mixed with 3% green coffee bean extract
and stirred in magnetic stirrer for 30 min at room
temperature. The final mouthwash was poured into
bottle with lid tight and stored at room temperature.[11]
The final mouthwash obtained was clear and 25 ml in
quantity [Table 1].

Antibacterial efficacy determined by direct contact
test
The samples were processed by the direct contact test
on 96–well microplates. Direct contact test is based
on determining the turbidity of microbial growth in
microplates. Strains of S. mutans and Lactobacilli spp.
were grown on BHI media.[12]

Initially, 50 µL of the green coffee bean extract
mouthwash was added to the wells. Then for S. mutans,
50 µL bacterial suspension adjusted to 0.5 McFarland
scale = 1.5 × 108 colony‑forming unit was placed in
the wells. The same procedure was carried out for
chlorhexidine mouthwash also.
After incubation for 1 h at 37°C, there will be direct
contact between the respective organism and the test
material. Now, 240 µL of BHI media was added in
the wells. The kinetics of bacterial outgrowth in each
well was measured at 630 nm using a microplate
spectrophotometer (Systronics, Maharashtra, India)
every 10 min, 30 min, and 60 min. Similar experimental
procedures were carried out for Lactobacilli spp. The
antibacterial test was repeated 5 times (n = 5) for each
organism. The obtained results were tabulated and
entered in an excel sheet [Table 2 and 3]. The statistical
analysis was performed using the Mann–Whitney U test
and Wilcoxon ranked pairs test using IBM Statistical
Package for the Social Sciences (SPSS) software (version
20.0).

Table 1: Composition of 3% green coffee bean
extract mouthwash (% w/v)
Material
Green coffee bean
extract
Xylitol
Glycerine
Sodium benzoate
Methyl paraben
Propyl paraben
Distilled water

Function
Antibacterial

Formulation (%)
3

Sweetening agent
Humectant
Preservative (bacteriostatic)
Preservative (bactericidal)
Preservative (bactericidal)
Vehicle

2
5
0.1
0.05
0.01
100 ml

Table 2: Mean optical density and standard
deviation of green coffee bean extract
mouthwash and chlorhexidine mouthwash against
Streptococcus mutans in direct contact test using
spectrophotometer at 630 nm wavelength
Time interval
(min)

Green coffee bean
extract mouthwash

10
30
60

Mean optical
density
0.245
0.257
0.275

SD
0.020
0.027
0.031

Chlorhexidine
mouthwash
Mean optical
density
0.291
0.277
0.273

SD
0.036
0.028
0.028

SD: Standard deviation

Table 3: Mean optical density values of green
coffee bean extract mouthwash and chlorhexidine
mouthwash against Lactobacilli spp. in direct contact
test using spectrophotometer at 630 nm wavelength
Time interval
(min)

10
30
60

Green coffee bean
extract mouthwash
Mean optical
density
0.345
0.357
0.399

SD
0.065
0.061
0.024

Chlorhexidine
mouthwash
Mean optical
density
0.350
0.355
0.343

SD
0.052
0.064
0.068

SD: Standard deviation

Results
For S. mutans, intergroup comparison by Mann‑Whitney
U‑test revealed that mean optical density values of direct
contact test at 10 min, 30 min, and 60 min (P = 0.0760,
0.0760, and 0.0760) showed no statistically significant
difference between both mouthwashes. However, the
difference of mean optical density value of direct contact
test between time intervals 10 min and 30 min, 10 min
and 60 min and 30 min and 60 min (P = 0.0280, 0.0280,
and 0.0120) was found to be statistically significant
among both mouthwashes. Intragroup comparison
for green coffee bean extract mouthwash by Wilcoxon
matched‑pairs test revealed that statistically significant
difference in mean optical density value of direct
contact test was seen between 10 min and 60 min time
interval (P = 0.043). However, there was no statistically
significant difference observed between 10 min and
30 min and 30 min and 60 min time interval. Whereas,
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intragroup comparison for chlorhexidine showed no
statistically significant difference [Tables 4 and 5].
In the case of Lactobacilli spp., intergroup comparison
by Mann–Whitney U‑test revealed that mean optical
density value of direct contact test at 10 min, 30 min,
and 60 min (P = 0.7540, 0.9170, and 0.1170) showed
no statistically significant difference between both
mouthwashes. When compared, difference in
mean optical density value of direct contact test
between time intervals 10 min and 30 min, 10 min
and 60 min (P = 0.4020 and 0.4020) showed no
statistically significant difference, whereas between
time interval 30 min and 60 min (P = 0.0090), a
statistically significant difference was observed
among both mouthwashes. Intragroup comparison
for green coffee bean extract mouthwash by
Wilcoxon matched‑pairs test revealed that mean
optical density value of direct contact test showed a
statistically significant difference among 10 min and
30 min, 10 min and 60 min, and 30 min and 60 min
time intervals (P = 0.0431, 0.0431, and 0.0431). For

chlorhexidine mouthwash, no statistically significant
difference was observed among 10 min and 30 min,
10 min and 60 min time interval, only at 30 min and
60 min, a statistically significant difference was
observed (P = 0.0431) [Tables 6 and 7].

Discussion
Green coffee bean extract was prepared as an ethanolic
extract to obtain the maximum number of bioactive
components present in it. In this study, green coffee
beans were preferred over‑roasted coffee beans
as the roasting process causes a reduction in the
bioactive components present in the coffee beans.
Alcoholic extraction, pressurized liquid extraction and
supercritical CO2 extraction are extraction techniques
that have the ability to increase target molecule
specificity and reduce waste solvent production. [13]
Among these techniques, alcoholic extraction is used
in the extraction of chemically active components
from plant products. In the current study, ethanolic
extraction was carried out along with cellulase, which is

Table 4: Intergroup comparison of mean optical density value of green coffee bean extract mouthwash and
chlorhexidine mouthwash against Streptococcus mutans at different time intervals
Time points
(min)
10
30
60
10-30
10-60
30-60

Materials

Mean

SD

SE

Mean rank

U

Z

P

Green coffee bean extract mouthwash
Chlorhexidine mouthwash
Green coffee bean extract mouthwash
Chlorhexidine mouthwash
Green coffee bean extract mouthwash
Chlorhexidine mouthwash
Green coffee bean extract mouthwash
Chlorhexidine mouthwash
Green coffee bean extract mouthwash
Chlorhexidine mouthwash
Green coffee bean extract mouthwash
Chlorhexidine mouthwash

0.245
0.291
0.257
0.277
0.275
0.273
−0.012
0.014
−0.012
0.014
−0.018
0.004

0.020
0.036
0.027
0.028
0.031
0.028
0.012
0.016
0.012
0.016
0.015
0.005

0.009
0.016
0.012
0.012
0.014
0.012
0.005
0.007
0.005
0.007
0.007
0.002

3.80
7.20
3.80
7.20
5.80
5.20
3.40
7.60
3.40
7.60
3.10
7.90

4.00

−1.7760

0.0760

4.00

−1.7760

0.0760

11.00

−0.3130

0.7540

2.00

−2.1930

0.0280*

2.00

−2.1930

0.0280*

0.50

−2.5140

0.0120*

Mann–Whitney U‑test, *P<0.05. SD: Standard deviation, SE: Standard error

Table 5: Intragroup comparison of mean optical density value of green coffee bean extract mouthwash and
chlorhexidine mouthwash against Streptococcus mutans at different time intervals
Material
Time (min)
Green coffee bean extract mouthwash
10
30
10
60
30
60
Chlorhexidine mouthwash
10
30
10
60
30
60

Mean
0.245
0.257
0.245
0.275
0.257
0.275
0.291
0.277
0.291
0.273
0.277
0.273

SD Mean different SD different Percentage of change
0.020
−0.012
0.012
−4.98
0.027
0.020
−0.030
0.012
−12.24
0.031
0.027
−0.018
0.015
−6.92
0.031
0.036
0.014
0.016
4.81
0.028
0.036
0.018
0.016
6.18
0.028
0.028
0.004
0.005
1.44
0.028

Z
P
1.7529 0.0796
2.0226 0.043*
1.8257 0.0679
1.4832 0.1380
1.8257 0.0679
1.8257 0.0679

Wilcoxon matched pairs test, *P<0.05. SD: Standard deviation
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Table 6: Intergroup comparison of mean optical density value of green coffee bean extract mouthwash and
chlorhexidine mouthwash against Lactobacilli spp. at different time intervals
Time interval (min)
10
30
60
10-30
10-60
30-60

Materials
Green coffee bean extract mouthwash
Chlorhexidine mouthwash
Green coffee bean extract mouthwash
Chlorhexidine mouthwash
Green coffee bean extract mouthwash
Chlorhexidine mouthwash
Green coffee bean extract mouthwash
Chlorhexidine mouthwash
Green coffee bean extract mouthwash
Chlorhexidine mouthwash
Green coffee bean extract mouthwash
Chlorhexidine mouthwash

Mean
0.346
0.350
0.357
0.355
0.400
0.344
−0.012
−0.005
−0.012
−0.005
−0.042
0.012

SD
0.065
0.052
0.061
0.064
0.024
0.068
0.008
0.013
0.008
0.013
0.047
0.007

SE
0.029
0.023
0.027
0.028
0.011
0.030
0.004
0.006
0.004
0.006
0.021
0.003

Mean rank
5.20
5.80
5.40
5.60
7.00
4.00
4.70
6.30
4.70
6.30
3.00
8.00

U
11.00

Z
−0.3130

P
0.7540

12.00

−0.1040

0.9170

5.00

−1.5670

0.1170

8.50

−0.8380

0.4020

8.50

−0.8380

0.4020

0.00

−2.6190

0.0090*

Mann–Whitney U‑test, *P<0.05. SD: Standard deviation, SE: Standard error

Table 7: Intragroup comparison of mean optical density value of green coffee bean extract mouthwash and
chlorhexidine mouthwash against Lactobacilli spp. at different time intervals
Material
Green coffee bean extract
mouthwash

Chlorhexidine mouthwash

Time (min)
10
30
10
60
30
60
10
30
10
60
30
60

Mean
0.346
0.357
0.346
0.400
0.357
0.400
0.350
0.355
0.350
0.344
0.355
0.344

SD
0.065
0.061
0.065
0.024
0.061
0.024
0.052
0.064
0.052
0.068
0.064
0.068

Mean different
−0.012

SD different
0.008

Percentage of change
−3.41

Z
2.0226

P
0.0431*

−0.054

0.053

−15.68

2.0229

0.0431*

−0.042

0.047

−11.86

2.0227

0.0431*

−0.005

0.013

−1.54

1.2136

0.2249

0.006

0.018

1.83

0.7303

0.4652

0.012

0.007

3.32

2.0222

0.0431*

Wilcoxon matched pairs test, *P<0.05. SD: Standard deviation

usually the enzyme of choice when it comes to breaking
down plant cell walls.[14]
MIC is defined as the lowest concentration of the
antimicrobial agent that prevents visible growth of a
micro‑organism under defined conditions. There are
various methods to assess MIC like agar diffusion
method and broth dilution method. Limitation of MIC
method is that it does not give an indication of the mode
of action (cidal or static) of the antimicrobial agent.[9]
Hence to evaluate the mode of action of green coffee
bean extract MBC was carried out.
MBC is the minimum concentration of an antimicrobial
drug that is bactericidal. It is determined by
re‑culturing (subculturing) broth dilutions that inhibit
the growth of a bacterial organism (i.e., those at or above
the MIC). The broth dilutions are streaked onto agar
and incubated for 24 h–48 h. MBC is the lowest broth
dilution of antimicrobial that prevents growth of the
organism on the agar plate. Failure of the organism to
grow on the plate implies that only nonviable organisms
are present.[15] Based on MIC and MBC values, 3% green

coffee bean extract mouthwash was prepared so that
it will be effective against S. mutans and Lactobacilli
spp. and to overcome any changes in the property of
extract while adding other components for mouthwash
preparation.
Direct contact test is the most commonly used and
effective antibacterial test, which involves the direct
interaction between the test material and micro‑organism.
The direct contact between the test material and the
micro‑organism is interpreted using spectrophotometer
at 630 nm wavelength.[16] The present study evaluated
the antibacterial efficacy of chlorhexidine and green
coffee bean extract mouthwash against S. mutans and
Lactobacilli spp. at 10, 30, and 60 min time interval in 96
well microplates.
The intergroup comparison between green coffee bean
extract mouthwash and chlorhexidine mouthwash
showed no statistically significant difference against
S. mutans and Lactobacilli spp. at 10, 30, and 60 min time
intervals, which clearly denotes that green coffee bean
extract mouthwash is equally effective against these
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Graph 1: Mean optical density value of green coffee bean extract mouthwash and
chlorhexidine mouthwash against Streptococcus mutans at different time intervals
Graph 2: Mean optical density value of green coffee bean extract mouthwash and
chlorhexidine mouthwash against Lactobacillus spp. at different time intervals

Graph 3: Mean optical density value of green coffee bean extract mouthwash and
chlorhexidine mouthwash against Streptococcus mutans at different time intervals

bacteria as compared to chlorhexidine mouthwash
[Graph 1 and 2].
Intragroup comparison of green coffee bean extract
mouthwash showed that the effect of the mouthwash
was decreasing from 10, 30 to 60 min time interval,
the difference is statistically significant, whereas for
chlorhexidine mouthwash, the effect remains unchanged.
Hence, the difference in the mean optical density value
between the time interval 10–30 min, 30–60 min and
10–60 min was statistically higher for chlorhexidine
mouthwash as compared to green coffee bean extract
mouthwash against S. mutans. Whereas, for Lactobacilli
spp. only at 30–60 min time interval, the difference is a
statistically higher value for chlorhexidine mouthwash
as compared to green coffee bean extract mouthwash
[Graph 3 and 4].
Chlorhexidine induces the formation of indentation
spots on the cell membrane of bacteria by increasing
the permeability of the membrane, through which there
is leaching out of the cellular contents is seen leading
to the death of the bacteria. When bacteria are treated
with Chlorhexidine it is seen that there is uptake of
chlorine from chlorhexidine and loss of phosphorus
from the bacterial cell. Furthermore, it is seen that the
concentration of chlorhexidine inside the cell increased
with time.[17] Whereas, CGA, ester of caffeic acid, provoke
irreversible permeability changes in the cell membrane,
152

Graph 4: Mean optical density value of green coffee bean extract mouthwash and
chlorhexidine mouthwash against Lactobacilli spp. at different time intervals

causing cells to lose the ability to maintain membrane
potential and leakage of cytoplasm macromolecules
including nucleotide.[18] Chlorhexidine mouthwash
and green coffee bean extract mouthwash show almost
similar mechanism of inhibiting the growth of bacteria,
hence Green coffee bean extract mouthwash can be used
as an herbal alternative of chlorhexidine mouthwash.
Chlorhexidine is a symmetrical cationic molecule which
consists of two 4‑chlorophenyl rings and two biguanide
groups connected by a central hexamethylene chain. It is
a strong base and is most stable in the form of its salts.[19]
Although effective, it has certain side effects like brown
discoloration of the teeth, oral mucosal erosion, and
altered taste sensation.[20]
Jensen stated that the discoloration is mainly due
to the adsorption of chlorhexidine to the surface of
hydroxyapatite crystals that alters the binding ability
of the crystals. The apatite treated with chlorhexidine
binds considerable amounts of certain dyes which are
normally used in foodstuffs and drinks (aldehydes and
ketones) and the untreated apatite possesses only a
minor, if any, affinity for these dyes. This binding of the
dyes is mediated by an interaction between the anionic
groups of the dye molecules and the cationic groups of
the chlorhexidine molecules.[21]

Indian Journal of Health Sciences and Biomedical Research KLEU - Volume 13, Issue 2, May-August 2020

[Downloaded free from http://www.ijournalhs.org on Tuesday, June 23, 2020, IP: 223.237.151.182]
Gowtham, et al.: Comparative evaluation of green coffee bean extract mouthwash and chlorhexidine mouthwash

Chlorhexidine also may produce taste disturbances by
binding to a specific sodium receptor molecule in the
taste buds which is uniquely different from receptors
for sweet, bitter, and sour stimuli.[19]

with oral hygiene methods. Researchers need to have
a fresh look in the area of green medicine as there may
be many potential herbs which may possess significant
antimicrobial properties.

Herbal extracts for tooth cleansing and as an
antimicrobial plaque agent have been successfully used
in dentistry. Herbal mouth rinses are gaining special
attention in recent times because they are nonchemical
and nonsynthetic.[22] Studies on the antimicrobial and
anticariogenic properties of coffee species are scarce in
literature despite it being the best known and one of
the most popular drinks in the world. In this study, the
green coffee bean extract was chosen as it is an herbal
product which has shown several beneficial biological
properties.

The conclusion drawn from the present study is that both
chlorhexidine and green coffee bean extract mouthwash
showed antimicrobial efficacy against S. mutans and
Lactobacilli spp. Furthermore, green coffee bean extract
mouthwash proved to have similar antimicrobial efficacy
like chlorhexidine mouthwash.

The reason for reduction in the growth of S. mutans
and Lactobacilli spp. in the green coffee group can
be attributed to the CGA (an active component) and
polyphenols, the primary constituents of green coffee
bean extract. CGA is structurally composed of an ester
of caffeic acid with the 3‑hydroxyl group of quinic
acid. Its level is high in the green coffee as compared
to the roasted form of coffee. CGA inhibits bacterial
pathogens by increasing outer membrane permeability,
inducing the efflux of potassium from the cell, and
ultimately leading to the break in the membrane
and leakage of the cytoplasmic contents, including
nucleotides.[18]
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Abstract
Introduction: Child abuse and neglect is a global phenomenon and it can occur in a child’s home or in organizations, schools, or communities.
Child abuse and neglect has an impact on individuals, families, and communities, particularly all domains of children’s developmentphysical, psychological, cognitive, behavioral, and social. The aim of the survey was to assess and compare the knowledge, attitude, and
practices of child abuse and neglect amid the members of the occupations doctors, police, advocates, and teachers residing in Belagavi city.
Materials and Methods: A questionnaire with 16 questions regarding the knowledge, attitude, and practice about child abuse and neglect
was distributed to 200 members of various professions doctors, police, advocates, and teachers. Results: The response showed that teachers
(98%) had better knowledge than the other group and all the members had a positive attitude. Lawyers (63%) had the most minimum practice
toward child abuse and neglect. Conclusion: The results of this study showed that all the members involved in the study has a positive attitude
toward tackling child abuse and neglect with teachers having the most knowledge and lawyers with minimum practice.
Keywords: Child abuse, doctors, lawyers, neglect, police officers, teachers

Introduction
Child abuse and neglect is all of the actions and inactions that
prevent or limit a child’s development which are directed at
the child by an adult such as mother, father, or the caregiver
and which are described as inappropriate or destructive by
societal rules and professionals.[1] Child abuse and neglect
has an impact on individuals, families, and communities,
particularly all domains of children’s development – physical,
psychological, cognitive, behavioral, and social. India is home
to 19% of the world’s child population and 42% of the Indian
population is aged below 18. Furthermore, a national study
from India found that more than half (53%) of children were
physically and/or sexually abused. Unfortunately, in most
(83%) of the cases, the parents were the perpetrators.[2]
Child abuse and neglect is not a problem that can be solved by
making only one occupational group competent in this field.
All disciplines should fulfill their responsibilities within the
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framework of public social politics and there should be strict
interdisciplinary interaction and cooperation. Maltreatment
of children by their parents or other caregivers is a major
public-health and social-welfare problem in high-income
countries. It is common and can cause death, serious injury,
and long-term consequences that affect the child’s life into
adulthood, their family, and society in general.[3] Discussion
of sexual abuse should come in the form of education about
healthy sexuality for children. Just as it is important for
parents to teach their children about traffic and fire safety,
it is equally important for them to teach their children about
personal safety. These discussions should be adapted to the
developmental and cognitive level of the child and incorporated
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into other discussions about staying safe.[4] Knowledge of the
correct terminology for genitals is deemed critical to others’
response to children’s disclosure of abuse. Children who make
disclosures using in correct terminology may not be understood
and consequently, not receive a positive, supportive response to
their disclosure.[5] Occupational groups such as doctors, nurses,
police, and teachers, who constantly come face-to-face with
children are responsible for reporting signs of abuse or neglect
in children.[1] Therefore, this study is aimed to evaluate the
knowledge, attitude, and practice of teachers, doctors, police
officers, and lawyer concerning child abuse and neglect.

Materials and Methods
The study was conducted in Belagavi city, Karnataka, India,
after obtaining institutional ethical approval and consent
from the participants. The questionnaire was distributed to
all four occupational group namely teachers, lawyers, police
officers, and dental specialists (n = 200), each group containing
50 participants. The study was anonymous, voluntary, and all
of the respondents signed an informed consent. The pretested
and validated questionnaires were handed to the respondents.
The average time needed to fill out the questionnaire was
about 10 min.
The questionnaire consisted of 16 questions/statements divided
into four parts [Table 1]. In the first part of the questionnaire
respondents filled in their general information – gender,
occupation, education, age, and marital status. The second
part of the questionnaire referred to the knowledge of the
respondent on the topic of child abuse and neglect. The third

part contained questions regarding the attitude toward child
abuse and neglect. The fourth part of the questionnaire was
comprised of questions dealing with the practice of identifying
and reporting abuse.

Results
From a total of 200 member study group, a response rate of
100% was observed. The responses obtained were entered into
an excel sheet and descriptive statistics was used to obtain
the results.
Among the study group, teachers showed higher knowledge
levels (83%) followed by lawyers (76%), police officers (73%),
and doctors (63%). The range of correct answers with regard
to practice of child abuse and neglect for varied from 84% to
63% [Figure 1].

Discussion
This study among teachers, police officers, lawyers, and
doctors has shown that their knowledge of child abuse
and neglect is adequate, even though they feel the need
for additional education. Social workers have received
instruction in identifying and assessing child abuse and
work with it every day, giving them a more pragmatic view
of abuse overall.[4] Child maltreatment is a particular distress
in the newly sovereign eastern and central European states,
where the economic transition in the past 15 years has
been associated with substantial ascend in impulsive adult
mortality. Although data are scarce, a questionnaire survey

Table 1: Questionnaire: Demographic data
Gender: Male    Female ;		 Occupation: ____________; Education: _____________
Age: 20-30 years ;
31-40 years ;
Above 41 years 
Marital status: Married 
Single 
If married, do you have children: Yes 
No 

A. Knowledge regarding child abuse and neglect
Do you know what is child abuse and neglect?
Do you know the difference between child abuse and child neglect?
Do you think children have rights regarding child abuse and neglect?
If the child readily states that adult has caused harm, accusation should be addressed?
Children who have been abused usually tell someone soon after the abuse?
A child with bad hygiene shows that the child is neglected?
Not having the child’s vaccines done or having them done late is a sign of neglect?
Do you know the helpline number for child in distress in India?

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
No
No

Not sure
Not sure
Not sure
Not sure
Not sure
Not sure
Not sure
Not sure

Yes
Yes
Yes

No
No
No

Not sure
Not sure
Not sure

Yes
Yes
Yes
Yes
Yes

No
No
No
No
No

Not sure
Not sure
Not sure
Not sure
Not sure

B. Attitude regarding child abuse and neglect
Are you aware of the different types of child abuse and neglect?
Are you aware of the child protection act? (NCPCR Act 2005)
Have you heard of the UNICEF Convention on the rights of the child?

C. Practices regarding child abuse and neglect
Have you come across a case of child abuse and neglect?
Have you ever tried to help a victim of child abuse and neglect?
Will you report a case of child abuse and neglect?
Are you able to inform the concerned people if the child is abused?
If you feel a child might be a victim of child abuse and neglect, will you take any steps to find out the truth?
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that children who have been abused often grow up to abuse
their own children, their spouse, and even their parents, a
situation referred to as “RETRIBUTION ABUSE.”

Conclusion

Figure 1: Responses obtained

of children aged 10–14 years in Macedonia, Latvia, and
Lithuania. Moldova recorded the lowest yearly prevalence
rates of severe and moderate psychological abuse and
physical abuse in Macedonia (18% and 12%, respectively)
and the highest in Moldova (43% and 29%, respectively).
Abuse was higher in rural areas than in urban areas and
was associated with parental overuse of alcohol. The WHO
national prevalence study of child maltreatment in Romanian
families showed that physical neglect was reported by 46%
of adolescents’ surveyed, emotional neglect by 44%, and
educational neglect by 34%. [5] For awareness programs
refined approach is required to tailor efficient training
programs that are appropriate for each of the subgroups.
For instance, there are indications that in certain areas
nurses differ from physicians in their training needs and
in their experience with reporting child maltreatment, and
they in turn differ from social workers.[6] Mathews reported
that teachers with training (at either or both preservice and
in-service levels) have higher confidence in their ability to
identify indicators of child sexual abuse, and higher selfrated knowledge of the indicators of child sexual abuse.[7]
Signs of abuse and neglect are best recognized by dentist
who have been educated and five times more likely to make
a report than the dentist who are not.[8] Moreover, child
maltreatment is a cyclic disease, so it should be prevented,
identified, and reported with utmost urgency as abused
children often become abusive parent.[9] It has often been said

The following conclusions can be drawn from this research:
• The level of knowledge of people participated in the study
to the topic of child abuse and neglect was variable and
needs to be improved. One of the main reasons for this is
because limited exposure toward the topic
• There was a positive attitude toward the actions needed
to prevent child abuse and neglect
• The amount of practice to eliminate child abuse and
neglect from the city of Belagavi was enormous among
the participants of the study as they were able to report any
suspicious or identified case and take legal obligational
responsibility to rescue the children from the darkness of
child abuse and neglect.
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Twin block appliance from its inception and evolution itself has been widely accepted as a more competent Class
II corrector compared to earlier bulky monoblock appliances. Functional appliances can be used successfully in
growing patients with certain skeletal Class II patients. Twin block appliance is very effective in a growing
patient. The successful use of this appliance in the treatment of skeletal Class II malocclusion is based upon
factors such as; age of patient, compliance of the patient and other case selection criteria. This appliance is very
successful in a patient with a retrognathic mandible and well aligned arches with a positive VTO. This efficiently
enables the mandibular forward positioning
positioning and improves the profile. This case report is of a 13
13-year-old growing
male patient with a Skeletal Class II Pattern and a recessive lower jaw who was treated with Twin block appliance.
The profile changes and treatment results were demonstrated. In permanent dentition, twin block appliance
produces a similar effect as in mixed dentition phase. With proper case selection and good patient cooperation, we
can obtain a significant result with twin block appliance.
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Twinblock, Class II Skeletal pattern,
Recessive lower Jaw, Profile changes
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INTRODUCTION
Dentofacial orthopedic treatment can significantly alter and
improve facial appearance in addition to correcting irregularity
of the teeth. Functional appliance therapy can be used
successfully in Class II malocclusion, e.g., in a growing
patient. Twin blocks are simple bite blocks that interlock at a
70° angle and correct the maxillomandibular relationship
through functional mandibular displacement. The twin block
appliance was developed by Clark in 1980s. They modify the
occlusal inclined plane, guiding the mandible forward into
correct occlusion. The use of these appliances is greatly
dependent on patient’s compliance
ance and they simplify the fixed
appliance phase.
*Corresponding author: Dr. Lishoy Rodrigues,
Post Graduate Resident, Dept. of Orthodontics and Dentofacial Orthopedics,
Sinhgad Dental College and Hospital, Sinhgad, Pune, Maharashtra, India.
India

Functional appliances may be defined as orthodontic
appliances that use the forces generated by the muscles to
achieve dental and skeletal changes.
changes.(1,2) These appliances
have been used in clinical orthodontics for a long time and
are extensively featured inn the literature.
literature.(3,4) .
Their effect is produced from the forces generated by the
stretching of the muscles.((5) It is a commonly used
functional appliance partly due to its acceptability by
patients (Chadwick et al., 1998).
1998).(6) the muscles and soft
tissuess are stretched with the generated pressure transmitted
to the skeletal and dental structures potentially resulting in
skeletal growth modification and tooth movement.
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CASE REPORT
EXTRA-ORAL EXAMINATION
A 13 year 4 month old male patient presented with the chief
complaint of forwardly placed upper front teeth and a
backwardly placed lower jaw. On Extraoral examination, the
patient had a convex profile, grossly symmetrical face on both
sides with a retruded chin, competent lips , deep mentolabial
sulcus and an average Nasolabial Angle , a Mesoprosopic
facial form, Dolicocephalic head form, Average width of nose
and mouth, slightly upwardly tipped nose, minimal buccal
corridor space, a consonant smile arc and posterior divergence
of face . The patient had no relevant prenatal, natal, postnatal
history, history of habits or a family history.
PRE TREATMENT EXTRAORAL PHOTOGRAPHS

INTRA-ORAL EXAMINATION
Intraoral examination on frontal iew shows presence of a deep
overbite, on side views the patient shows the presence of Class
II div 1 incisor relationship, an End on canine relationship on
both sides and an end on molar relationship on both sides.
Patient has an overjet of 8 mm and an overbite of 5mm. The
upper and lower arch shows the presence of a U shaped arch
form . OPG of the patient shows presence of all four 3rd
molars in a developing stage. Hand wrist radiograph shows
SMI stage 3.

PRE TREATMENT CEPHALOMETRIC READINGS
PARAMETERS
SNA
SNB
ANB
WITS
MAX. LENGTH
MAN. LENGTH
IMPA
NASOLABIAL ANGLE
U1 TO NA DEGREES
U1 TO NA mm
L1 TO NB DEGREES
L1 TO NB mm
U1/L1 ANGLE
SADDLE ANGLE
ARTICULAR ANGLE
GONIAL ANGLE
FMA
Y AXIS

PRE- TREATMENT
82°
75°
7°
4mm
73mm
97mm
105°
99°
38°
10mm
30°
8mm
110°
129°
152°
140°
24°
68°

1) Steiners analysis shows an average maxilla and a
retrognathic mandible, Class II Skeletal pattern, an
Average to Horizontal growth pattern, proclined
maxillary and mandibular anteriors, forwardly placed
maxillary and mandibular anteriors and protrusive upper
and lower lips
2) Tweeds analysis shows a Horizontal growth pattern and
proclined mandibular incisors
3) Wits appraisal shows AO ahead of BO by 4 mm indicating
Skeletal Class II pattern
4) Ricketts analysis shows a retrognathic mandible,
retropositioned condyles and proclined mandibular
anteriors
5) McNamara analysis shows a retrognathic maxilla,
retrognathic mandible, a horizontal growth pattern,
decreased lower anterior facial height and proclined
mandibular incisors
6) Rakosi Jaraback analysis shows a Horizontal growth
pattern and proclined maxillary and mandibular incisors
7) Hold away soft tissue analysis shows increased maxillary
and mandibular sulcus depth and increased strain of lips
8) Downs analysis shows a retro positioned chin, a Class II
Skeletal pattern, a horizontal growth pattern and
proclined maxillary and mandibular anterior teeth

PRE TREATMENT INTRAORAL PHOTOGRAPHS
MODEL ANALYSIS

DIAGNOSIS
This 13 years 4 month old male patient was diagnosed with
Angle’s Class II div 1 malocclusion with an average maxilla,
retrognathic mandible and a horizontal growth pattern,
increased overjet and overbite, proclined upper and lower
incisors, deep mentolabial sulcus and protrusive upper and
lower lips
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TREATMENT OBJECTIVES
1.
2.
3.
4.
5.
6.

To correct mandibular retrognathism
To correct proclination of upper and lower anteriors
To correct overjet and overbite
To correct a deep mentolabial sulcus
To correct a deep curve of spee
To achieve a pleasing smile and a pleasing profile

of delivery of the appliance. Trimming of the appliance was
done in an occlusogingival direction at an interval of 3 weeks.
Sagittal correction into a class I molar relation was achieved in
8 months. Mid treatment changes after appliance trimming
show the presence of a lateral open bite bilaterally.
MID TREATMENT CHANGES BEFORE APPLIANCE
TRIMMING

TREATMENT PLAN
a) Myofuntional Therapy: Removable Twinblock appliance
b) Appliance design:
Sagittal advancement: 7 mm
Vertical opening: 4 mm
TREATMENT: The treatment plan followed 2 phases of
orthopedic and orthodontic correction. 1st phase involved
correction of Sagittal discrepancy using Twinblock functional
appliance therapy. The appliance used was a standard Clarks
original Twinblock with a sagittal advancement of 7mm and a
vertical opening of 4 mm. The 2nd phase of treatment involved
fixed orthodontic treatment with MBT 0.022 inch slot.

MID TREATMENT CHANGES AFTER APPLIANCE
TRIMMING

TWINBLOCK APPLIANCE DELIVERY EXTRAORAL
PHOTOGRAPHS

DISCUSSION
TWINBLOCK APPLIANCE DELIVERY INTRAORAL
PHOTOGRAPHS

TREATMENT PROGRESS
Construction bite of the patient was registered by training the
patient to bite in the desired anterior position which corrected
the profile and enabled a class I molar relation bilaterally.
Construction bite was taken with 7mm advancement and 4 mm
opening. Clarks Twinblock was fabricated and appliance was
delivered to the patient and proper post appliance delivery
instructions were given. Follow ups were carried out regularly.
Pterygoid response was observed in the patient within 28 days

Twin block functional appliance has several well established
advantages including the fact that it is well tolerated by
patients and it can be used in the mixed and permanent
dentition. There are potential disadvantages such as the
proclination of the lower incisors and development of posterior
open bites. In this case, the treatment objectives were achieved
largely due to good patient compliance The patient's chief
complaint was forwardly placed upper front teeth and a
backwardly placed lower jaw. The selection of functional
appliances is dependent upon several factors which can be
categorized into patient factors, such as age and compliance,
and clinical factors, such as preference/familiarity and
laboratory facilities. The myofunctional therapy resulted in an
improvement in the patient's profile, which is largely attributed
to the favorable growth and partly to the functional appliance.
It has been proved in the literature that functional appliances
do not produce long-term skeletal changes and most of their
effects are dentoalveloar. In a prospective controlled trial with
twin blocks and controls to investigate the skeletal and dental
effects showed that the ANB angle reduced by 2°, which was
almost entirely due to mandibular length increase which was
2.4 mm compared to the controls as measured from Ar-Pog.
There was no evidence of a restriction in maxillary growth.
Successful results were obtained after the myofunctional
therapy within 8 months of time. After this active treatment
phase, the profile of this 13 year old growing male patient
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improved significantly as seen in the post treatment Extra oral
photographs
POST TREATMENT CEPHALOMETRIC READINGS
PARAMETERS
SNA
SNB
ANB
WITS
MAX. LENGTH
MAN. LENGTH
IMPA
NASOLABIAL ANGLE
U1 TO NA DEGREES
U1 TO NA mm
L1 TO NB DEGREES
L1 TO NB mm
U1/L1 ANGLE
SADDLE ANGLE
ARTICULAR ANGLE
GONIAL ANGLE
FMA
Y AXIS

POST-TREATMENT
81°
80°
1°
1mm
74mm
102mm
96°
102°
28°
2mm
22°
2mm
132°
124°
144°
129°
25°
69°

COMPARISON OF PRE AND POST TREATMENT
CEPHALOMETRIC READINGS
Parameters
SNA
SNB
ANB
WITS
MAX. LENGTH
MAN. LENGTH
IMPA
NASOLABIAL ANGLE
U1 TO NA DEGREES
U1 TO NA mm
L1 TO NB DEGREES
L1 TO NB mm
U1/L1 ANGLE
SADDLE ANGLE
ARTICULAR ANGLE
GONIAL ANGLE
FMA
Y AXIS

Pre- Treatment
82°
75°
7°
4mm
73mm
97mm
105°
99°
38°
10mm
30°
8mm
110°
129°
152°
140°
24°
68°

Post-Treatment
81°
80°
1°
1mm
74mm
102mm
96°
102°
28°
2mm
22°
2mm
132°
124°
144°
129°
25°
69°

PROFILE CHANGES PRE AND POST TREATMENT

POST TREATMENT EXTRAORAL PHOTOGRAPHS

CONCLUSION

POST TREATMENT INTRAORAL PHOTOGRAPHS

The effect of twin block functional appliances is mostly
dentoalveloar with small skeletal component. However, there
are a number of situations where functional appliances can be
successfully used to correct Class II malocclusion. Clinically
significant restraint of maxillary growth was not found.
Although the mandibular body length is increased, the facial
impact of it is reduced by the simultaneous increment of the
face height. It is important that functional appliances are used
in a growing patient to achieve the maximum benefit. They
simplify the following phase of fixed appliance by gaining
anchorage and achieving Class I molar relationship. In this
case, the patient was treated with twin block appliance
followed by fixed appliance phase.
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Background: With orthodontic patient demographics expanding to involve more adults, the demand for
esthetic appliances is greater and orthodontists are keen on offering their patients more discreet and even
invisible options. Lingual orthodontics is a very viable field which offers all this, and it is noteworthy that
more and more orthodontists in India are practicing the craft.
Aim: This questionnaire based survey aims to assess the knowledge and application of Lingual
Orthodontics among Orthodontists in their routine clinical practice in India.
Methodology: A sample of 157 participants (orthodontists) was taken after assessing the sample size within
the age group of 27 - 50 years of age. The participants comprised of orthodontists practicing in various parts
of India. A Questionnaire was created on Google forms and circulated to participants using various social
media platforms. The data of responses of participants were analyzed and evaluated with the help of pie
charts.
Results: This survey analyzed the knowledge and application of Lingual Orthodontics among Orthodontists
in their routine clinical practice in India. The results highlighted certain key points ; Majority of the
Orthodontists in India did not practice Lingual Orthodontics and if a patient demanded Lingual braces,
majority of the Orthodontists convinced them for conventional braces. Majority of the Orthodontists also
reported of not being comfortable practicing Lingual Orthodontics and were not even certified as trained
Lingual Orthodontists. They reported of facing certain problems like long treatment duration, more frequent
patient visits, increased appointment duration, increased breakages and increased patient discomfort. Most
of the participants suggested that conventional braces were better than Lingual braces and they also felt that
Lingual Orthodontics took up a lot of clinical chair side time. Maximum participants reported of frequently
using conventional braces in their routine clinical practice. They also felt that there was a need to conduct
increased awareness and training programs in lingual Orthodontics and a whopping majority also believed
that Lingual Orthodontics had now become obsolete.
Conclusion: This questionnaire based survey clearly helped in analyzing the knowledge and application of
Lingual Orthodontics among Orthodontists in their routine clinical practice in India. Increased awareness
and training programs in lingual Orthodontics need to be conducted in India as there were very few
Orthodontic clinicians practicing lingual Orthodontics in routine practice.
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Knowledge and attitude Questionnaire
Survey
Clinical practice
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1. Introduction
There is clear consensus among orthodontists that there
has been an increase in requests by orthodontic patients to
correct their malocclusion with a more aesthetic alternative.
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E-mail address: lishoy95@gmail.com (L. Rodrigues).
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/© 2020 Innovative Publication, All rights reserved.

1

2

Rodrigues et al. / IP Journal of Surgery and Allied Sciences 2020;2(3):1–6

Many adult patients requiring orthodontics for aesthetic and
functional reasons are discouraged by visible orthodontic
treatment. Although orthodontic treatment has previously
been viewed by both the public and clinicians to be a therapy
for younger patients, the acceptance by more adults to seek
treatment has increased. While in recent years, aesthetic
brackets and clear plastic sequential appliances have
gained popularity among many orthodontists and patients,
lingual orthodontics remain a unique appliance on its own.
Although aesthetic brackets may serve to mask the
visual presence of the orthodontic appliance, it persists
as an aesthetic problem for many patients. While clear
plastic sequential appliances are effective in treating milder
cases, complex mechanics cannot be fully expressed using
these systems on their own. Many clinicians believe that
lingual orthodontic treatment is substantially more resourceintensive and have maintained pronounced reservations
towards this treatment alternative. Since the earliest fixed
lingual appliances were introduced in the mid to late
1970s, 1–4 they have been subject to a varied response. 5–8
Many negative perspectives continue to be propagated and
there remain few dedicated lingual practitioners in India.
The aim of this study was to assess the knowledge and
application of Lingual Orthodontics among Orthodontists in
their routine clinical practice in India

5. Selection Criteria

5.1. Inclusion criteria
1. Dentists who have completed MDS in Orthodontics
2. Dentists willing to give informed consent for
participation in study
3. Dentists practicing in private clinics
4. Participants in the age group of 27 to 50 years

5.2. Exclusion criteria
1. Non Orthodontist participants
2. Participants unwilling to give informed consent for
participation in study
3. Other dentists who do not work in private clinics
4. Participants below 27 years or above 50 years

5.3. Sample Size
157
Sample size calculation

2. Aim
To assess the knowledge and application of Lingual
Orthodontics among Orthodontists in their routine clinical
practice in India.
3. Objectives
1. To assess the knowledge of Lingual Orthodontics
among Orthodontists in India
2. To assess the percentage of Orthodontists practicing
Lingual Orthodontics
3. To assess the common concerns while practicing
Lingual Orthodontics
4. To assess the need to conduct increasing awareness
programs about Lingual Orthodontics in India
4. Materials and Methods
A cross sectional study was conducted over duration of 3
months. A sample of 157 participants (orthodontists) was
taken after assessing the sample size within the age group of
27 - 50 years of age. The participants comprised of dentists
practicing in various parts of India. A Questionnaire was
created on Google forms and circulated to participants using
various social media platforms. The data of responses of
participants were analyzed and evaluated with the help of
pie charts.

5.4. Method
A Google form of the questionnaire was created to analyze
and assess the knowledge and application of Lingual
Orthodontics among Orthodontists in their routine clinical
practice in India. The questionnaire along with a brief
synopsis explaining the aims and objectives of the study
was sent to participants. The participants were approached
by the principal investigator and co-investigator via personal
connections and whatsapp groups. The aims and objectives
of the study were explained in a message accompanying
the online questionnaire link. Informed consent was taken
from all the participants before solving the questionnaire.
Timely reminders were sent as well. The participation was
completely voluntary and all the participants had an option
of opting out of the study by not filling the questionnaire.
The questionnaire consisted of a total of 10 questions. They
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were aimed to evaluate the Orthodontists choice pertaining
to molar bonding/banding in routine clinical practice.

5.5. Questionnaire
The questions were a mix of multiple choice questions.
After some questions about the informed consent, gender
and age the following questions were asked:
Table 1:
1.
2.
3.
4.
5.
6.
7.
8.
9.

10.

Do you routinely practice Lingual orthodontics?
What do you do when the patient demands lingual
braces?
Are you comfortable practicing Lingual Orthodontics?
Have you been trained in Lingual Orthodontics with a
separate certification course for the same?
What are your common concerns while practicing
Lingual Orthodontics?
Do you feel that treatment results of conventional
braces are better than lingual Braces?
Do you feel Lingual Orthodontics takes up a lot of
clinical chair side time?
Which appliance do you frequently use in your routine
clinical practice?
Do you feel there is a need to conduct increased
awareness and training programs in lingual
Orthodontics?
Do you feel Lingual Orthodontics has now become
Obsolete?

5.6. Statistical Analysis
Descriptive analysis was performed with the help of SPSS
software and mean and standard deviation was recorded
6. Results
This survey analyzed the knowledge and application of
Lingual Orthodontics among Orthodontists in their routine
clinical practice in India. This questionnaire based study
highlighted the following results:1. Majority of the Orthodontists in India do not practice
Lingual Orthodontics
2. If a patient demands Lingual braces, majority of the
Orthodontists convinced them for conventional braces
3. Majority of the Orthodontists reported of not being
comfortable practicing Lingual Orthodontics
4. Majority of the participants were not even certified as
trained Lingual Orthodontists
5. Participants also reported of facing certain problems
like long treatment duration, more frequent patient
visits, increased appointment duration, increased
breakages and increased patient discomfort
6. Most of the participants suggested that conventional
braces were better than Lingual braces

3

7. Participants also felt that Lingual Orthodontics took
up a lot of clinical chair side time.
8. Maximum participants reported of frequently using
conventional braces in their routine clinical practice
9. Majority of the participants also felt that there is a need
to conduct increased awareness and training programs
in lingual Orthodontics
10. A whopping majority also believed that Lingual
Orthodontics has now become obsolete.
7. Discussion
The aim of this study was to assess the knowledge and
application of Lingual Orthodontics among Orthodontists
in their routine clinical practice in India.Clinical protocols
were not elucidated when lingual orthodontics were
first introduced, resulting in many clinicians starting
lingual orthodontic cases without being fully prepared.
Orthodontists generally felt that the lingual technique
required more rigorous attention to detail as well as a
fundamentally different approach to treatment planning
and biomechanics. 9 Postural challenges associated with
potential back pain and related discomfort may have
discouraged many operators, resulting in premature
termination of cases to be completed by labial appliances. 10
Previously, many orthodontists viewed lingual orthodontics
as substantially more resource-intensive. Despite recent
advancement in laboratory techniques, 11 computer-aided
bracket manufacture and archwire placement, 12 which were
attempts to make this whole exercise less back-breaking,
many orthodontists reported in this study that lingual
orthodontics still does not play an integral role in their daily
practice. However, to assess the knowledge and clinical
practice of Lingual Orthodontics among Orthodontists, this
questionnaire based study was carried out. We needed
to assess whether Orthodontists actually practice Lingual
Orthodontics in their routine clinical practice, the difficulty
they face during treatment and also the common concerns
and perceptions about Lingual orthodontics. Firstly, a
sample size was estimated based on previous studies done
related to the same topic. The sample size was calculated
using software for sample size calculation. The sample
size was estimated to be 157. A Questionnaire was then
fabricated on Google Forms which was then circulated to
age groups from 27 to 50 years via various Whatsapp
groups. The consent of the participant was recorded on
Google forms itself. After 157 participants filled the Google
questionnaire form, the data was collectively analyzed.
A majority of 83.3% of the participants reported of not
routinely practicing lingual orthodontics and only 16.7% of
the participants reported of practicing the same [Figure 1
]. When patients themselves demanded for Lingual braces,
majority of 66.7% of the Orthodontists convinced them
for conventional braces, 25% of the participants referred
their patients to a trained and certified lingual Orthodontist
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and only 8.3% of the participants actually delivered the
treatment with lingual braces [Figure 2]. A majority of
76.9% of Orthodontists reported of not being comfortable
practicing Lingual Orthodontics [Figure 3] and a majority
of 81.8% were not even certified as trained Lingual
Orthodontists [Figure 4]. Participants also reported of facing
certain problems like long treatment duration, more frequent
patient visits, increased appointment duration, increased
breakages and increased patient discomfort. Amongst these
a majority of 45.5% of the participants believed that long
treatment duration was a major constraint in opting for
this treatment protocol [Figure 5]. A whopping majority of
81.8% also felt that treatment results of conventional braces
were better than lingual braces [Figure 6] and 72.2% of
participants also felt that Lingual Orthodontics took up a lot
of clinical chair side time [ Figure 7 ]. A majority of 54.5%
of the participants reported of frequently using conventional
braces in their routine clinical practice, 18.2% of them used
clear aligners and self-ligating braces and only 9.1% of
the participants reported of using lingual braces in routine
clinical practice [Figure 8]. A wide majority of 81.8% of
the participants felt that there is a need to conduct increased
awareness and training programs in lingual Orthodontics
[Figure 9] and a majority of 72.7% of the participants also
believed that lingual orthodontics has now become obsolete
in India [Figure 10].

Fig. 3: Are you comfortable practicing lingual orthodontics?

Fig. 4: Have you been trained in lingual orthodontics with a
separate certification course for the same?

Fig. 1: Do you routinely practice lingual orthodontics?

Fig. 5: What are you common concern while practicing lingual
orthodontics?

Fig. 2: If a Patient demands lingual braces

Fig. 6: Do you feel treatment results of conventional braces are
than lingual braces?
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8. Conclusion
This questionnaire based survey clearly helped in analyzing
the knowledge and application of Lingual Orthodontics
among Orthodontists in their routine clinical practice in
India. Increased awareness and training programs in lingual
Orthodontics need to be conducted in India as there
were very few Orthodontic clinicians practicing lingual
Orthodontics in routine practice.
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Fig. 8: Which appliance do you frequently use in your routine
clinical practice?
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Fig. 10: Do you lingual orthodontics has now become obsolete?
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Magnets have been widely used in orthodontics, there have been concerns regarding their safety and
possible harmful effects. Magnets are used in number of conditions like, Relocation of Unerupted teeth;
Space closure with magnets; Molar intrusion and correction of anterior open bite; Molar distalization;
Maxillary expansion; Functional appliances for correction of Class II malocclusion; Functional Appliances
for Class III malocclusions; Treatment of obstructive sleep apnea, snoring; Extrusion of crown-root
fractured teeth; Closure of mid-line diastema; Correction of hemifacial microsomia. At present the most
promising clinical uses for these magnets are mainly confined to tooth movement for impacted teeth, and
Class II and Class III malocclusions, as well as for treatment of open bite cases. In particular the long term
effects of correction of open bite with magnetic appliances have to be evaluated.
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1. Introduction

1.1. Physical Properties of Magnets

Magnetic force is an essential ingredient of nature. Magnets
have generated great interest within dentistry. They have
been used for various applications in orthodontics and
prosthodontics. Earlier use of magnets was limited due
to the unavailability of small size magnets, but after the
introduction of rare earth magnets and their availability in
smaller sizes, their use has increased considerably. 1 The
force they deliver can be directed, and they can exert
their force through mucosa and bone as well as within
the mouth. 2,3 In orthodontics, they are used for intrusion
of teeth, tooth movement along archwires, expansion,
retention, in functional appliances and in the treatment
of impacted teeth. 4–7 There are various types of magnets
used in the field of orthodontics with their advantages and
disadvantages, along with their biological safety which has
been discussed in this article. This article reviews various
uses of magnets in the field of orthodontics.

All magnets have magnetic fields around them. The field
emerges from one pole of the magnet conventionally known
as ‘N’ pole and goes to other pole that is ‘S’ pole. Magnetic
field can be either Static or Time varying.

1.2. Coulomb’s Law
All magnets obey this law which states that ‘force between
two magnetic poles is proportional to their magnitudes (M)
and inversely proportional to the square of the distance
between them.’

* Corresponding author.
E-mail address: lishoy95@gmail.com (L. Rodrigues).
https://doi.org/
2582-6387/© 2020 Innovative Publication, All rights reserved.
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F = dM2
The rare earth magnets give maximum force at short
distance in comparison to elastics, which attain maximum
force at more distance.

1.3. Curie point
Rare earth magnets tend to loose their magnetism at room
temperature. To overcome this in orthodontics it has been
combined with other element such as boron so that they can
be incorporated into appliances and heat stabilized.
Pierre Curie observed that magnets tend to lose their
properties at specific temperature which causes their domain
to return to random distribution. This point of temperature
is called Curie Point.
1.3.1. Important Intra-Oral Properties
1. Three dimensional centripetal orientation of attractive
magnetic force.
2. Interruption of magnetic force line by Intermediate
media.
3. No energy loss.
4. When two magnets are displaced in all the three
planes they attract to a complete overlap. Centripetal
attraction in all 3 spatial dimensions gives the operator
complete teeth control on precise engagement.
5. Intra oral magnets are attracted to each other even if
soft or hard tissues are interspersed in the gap between
the two magnets eg: impacted canines.
6. When compared to elastics which shows force
degradation & deteriorate over a short time, the
rare earth magnets can maintain constant energy if
protected against corrosion, curie temperature etc.
1.3.2. Types of Magnetic Appliances
1. Platinum Cobalt
2. Al –Ni-Co
3. Ferrite
4. Cr–Co -Fe
5. Samarium Cobalt
6. Neodymiun Iron Boron
1.3.3. Rare earth magnets
1. High cohesive forces that is high resistance to
demagnetization
2. Capable of producing high forces relative to their size
due to the property of Magnetocrystaline Anisotropy
3. Strong permanent magnets made from alloys of rare
earth elements. They are substantially stronger than
ferrite or alnico magnets.
4. Anisotropy is the property of substances to exhibit
variations in physical properties along different
molecular axis.

Samarium Cobalt magnets (SmCo5 & Sm2Co17):
Introduced by Becker in 1970. They have Superior magnetic
properties compared to other rare earth magnets
1.3.4. Advantages
1. Force necessary in orthodontics can be obtained from
small size of the magnets
2. High resistance to demagnetization
3. High Curie point (more stable
4. High Corrosion resistance
1.3.5. Biologic concept of Magnetic force and Histologic
changes
1. No subcutaneous changes as inflammation or adverse
reaction under the magnets
2. Resorption of bone occurred under magnets after 3-4
weeks
3. Reduced chances of necrosis of bone as magnets make
erythrocytes thinner
4. Magnetic forces inflicted a minimum of stress that
induces various bio-chemical changes in a patient
during orthodontic tooth movement.
1.3.6. Lars Bondemark & J. Kurol
1. Studied changes in human dental pulp and gingival
tissue on exposure to magnetic field. They found no
difference in clinical gingival condition and pulpal
condition.
1.3.7. McDonald (1993)
1. Reported increased proliferation and systemic activity
in fibroblasts in presence of static magnetic field
1.3.8. Lars Bondemark & A. Wennberg (1994): Study
showed that1. Uncoated Samarium magnets showed severe toxicity
2. Parylene coated Samarium magnets showed mild
toxicity
3. Coated & uncoated Neodymium magnets showed
negligible toxicity
4. Short term exposure to magnet fields did not cause any
cytotoxic effect on cells
1.3.9. Application of magnets in orthodontics
1.3.10. Orthopedic
1. Expansion of arch
2. Growth modulation- Class II correction with
functional appliances (eg; Magnetic Twin block,
FOMA)
1.3.11. Orthodontic
1. Fixed mechanotherapy- extraction & non-extraction
2. Relocating impacted teeth
3. Distal/mesialization of molars
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4.
5.
6.
7.
8.

Intrusion of posterior teeth in open bite cases
Closure of diastema
Uprighting and Derotation of teeth
Magnetic Brackets
Magnetic appliance for treatment of snoring in
patients with and without sleep apnea
9. Extrusion of fractured teeth
10. Retainers (micro magnetic retainer)

Magnetic Appliances- Magnetic forces are used to bring
about orthodontic tooth movement, Derived from magnets
in attraction or repulsive mode

1.4.1.1. Mechanism of Action. Reciprocal intrusion of
maxillary and mandibular teeth resulting in autorotation of
mandible and open bite correction

1.3.12. Advantages

1.4.1.2. Activation. Intermittent force from the muscles
of mastication leads to activation of electromagnetic
field which leads to increase in remodeling and finally
orthodontic tooth moement.

1.
2.
3.
4.

Eliminates patient co-operation
Less pain and discomfort
Continuous force = reducing treatment time
Reduced periodontal disturbance, root resorption &
caries
5. No friction & Better directional force control
6. Less chair side time

1.4.2. Fixed Magnetic Appliance
1. Introduced by Varun Kalra & Charles Burstone in
1989.
2. Used for Growth modulation.
3. Appliance has the repelling SmCo magnets embedded
in the upper and lower acrylic splints.

1.3.13. Disadvantages
1.
2.
3.
4.
5.

Tarnish & corrosion
Cytotoxic effects
Bulk
Bitter Taste
Expensive

1.4. Appliances & other orthodontic uses of magnets
1.4.1. Active Vertical Corrector (AVC)
1. Developed by Dellinger in 1986, as a non surgical
alternative treatment for Skeletal open bite
2. Can be fixed/removable and works as an energized bite
block.
3. As it is energized only by the intermittent force from
the muscles of mastication—electromagnetic field.
4. Superior to static bite block appliance
5. The energy system is obtained by the repelling force of
Sm -Co magnets encased in a stainless steel capsule.
6. Constant force system results in rapid tooth
movement than conventional appliances such as highpull headgear, Activator bite block therapy.

1.4.3. Expansion
1. Vardimon and Graber (1987) demonstrated palatal
expansion using two types of appliances
1.4.4. Advantages
1. Physiologic forces
2. Avoids the rotation of maxilla
1.4.4.1. Disadvantages .
1. Expansion is slower.
2. Bulky, needs stabilization
1.4.5. Tooth Impaction
1. Vardimon, Graber, Drescher (1991) used Nd2Fe14B
magnets to assist eruption of an impacted canine.
2. Procedure:-A mucoperiostal flap is raised uncover
impacted canine — Vertical magnetic bracket/small
magnet are bonded to the lingual crown surface.
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Fig. 1: A: The bonded MED. B: The bonded MED.

3. The Force acts through a bigger intra oral magnet
placed in removable appliance.
4. Advantage: simple, frictionless, short treatment time

1.4.8. CL-II mechanics in non-extraction cases

1.4.6. Magnets for diastemas (Muller (1984))
1. Rectangular SmCo magnets
2. Light continuous forces
3. Direct bonding to the labial aspect of the tooth.

1.
2.
3.
4.
5.

Upper magnet - mesial to molar tube
Lower magnet -mesial to the upper magnet
At 700 from the horizontal plane
0% air gap for Maximum force
Magnets in attraction or repulsion can be used to drive
upper buccal segment distally.

1.4.6.1. Advantages.
1. No archwires
2. Less Chair side time
3. Position of teeth can be controlled by position of
magnets

1.4.7. CL-II mechanics in extraction cases
1. Upper magnet - attached to the upper sectional arch &
ligated to mesial aspect of canine
2. Lower magnet- attached to lower sectional arch
3. Upper & lower magnetic poles in attraction result in
tooth movement

1.4.9. Molar distalization (Gianelly(1988))
1. Two repelling magnets for each maxillary quadrant.
2. Nance appliance is placed to reinforce the anchorage.
3. Constant force = 80z

Rodrigues et al. / IP Journal of Surgery and Allied Sciences 2020;2(3):1–8
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1.4.12. Functional Orthopedic Magnetic Appliances
(FOMA)
1.4.12.1. (Vardimon et al (1989)).
1. Developed FOMA for correction of Class II & III
malocclusions
2. It had shown positive treatment effects in monkeys
1.4.12.2. FOMA II (NeFeBo).
1. It has upper and lower attracting magnets.
2. Active appliance, directs its inherent magnetic forces
to the jaws, thereby keeping the jaw in an advanced
posture.
1.4.12.3. FOMA III (Ne-Fe-Bo)-.
1.4.10. Bondemark & Kurol (1994)

1. The upper magnet is attached to a retraction screw,
the lower magnetic housing is attached near the lingual
surface of the central incisors.
2. The upper magnet is retracted periodically to stimulate
maxillary advancement and mandibular retraction.
1.4.12.4. FOMA III has a biphasic action-.
1. Immediate rapid sutural Expansion
2. Slow and delayed cartilaginous suppression.

Results: Coil are most comfortable & forces were more
constant than magnet forces.
1.4.10.1. Disadvantage of magnets .

1. Difficulty in correctly positioning
2. Risk of swallowing if dislodged
1.4.11. Magnetic edgewise brackets
1.
2.
3.
4.

Introduced by Kawata (1987),
Shorter treatment time & good biocompatibility.
But of lab procedure is complex
Chromium plated SmCo magnets soldered to base of
edgewise brackets which were directly bonded to the
teeth

1.4.13. Magnetic activator device
1. Developed by Darendilier (1993)
2. MAD I – used for correction of mandibular deviation
3. MAD II – for Cl II corrections
4. This removable appliance postures the mandible
forward.
5. Attractive force was about - 600 gms.
6. Cl-II malocclusion corrected by posterior movement
of upper jaw and forward movement of mandible.
7. First 6 months – full time.
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8. Next 2 months – night time only.
9. It consists of an upper and lower Hawley’s framework
carrying a rectangular magnet in premolar region.

3. Anterior magnets guides mandible into a centered
midline position and enhance anterior rotation of
mandible.

Fig. 2:

1.4.13.1. Mad III.
1. MED + MAD III for early treatment of Class III
malocclusion.
2. Maxillary expansion and stimulation of forward
maxillary growth, to obtain dental and skeletal
correction

1.4.14. The Propellant Unilateral Magnetic Appliance
(PUMA)
1. Treatment of hemifacial microsomia by Chafe (1995)
2. Repelling SmCo magnets in U/L acrylic bite blocks
3. Simulates autogenous costochondral graft
4. In these individuals there is underdevelopment of one
half of the facial structures and muscles on the affected
side.

1.4.15. Magnetic twin block (Clark (1996))
• SmCo magnets are embedded in the inclined surface of
the twin block in attraction mode.

1.4.13.2. MAD IV - open bite correction.
1. It consists of anterior attracting magnets and posterior
repelling NeFeBo magnets.
2. The repelling magnets generate a force of 300g.
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1.4.16. Extrusion of fractured teeth
1. McCord & Harvie (1984) & Bondemark & Kurol
(1997) used magnets to extrude teeth with fractured
roots.
2. Attractive magnets - one at root fragment & other in
removable appliance.
3. After the desired extrusion the tooth can be restored

1.4.17. Micro Magnetic Retainers
1. Springate & Sandler(1991)
2. Micro magnets made of Ne-Fe-Bo can be used as fixed
retainer in patients with midline diastema.
3. More physiologic tooth movement and better oral
hygiene

7

2. Discussion
Early attempts at using magnets for intraoral uses were
unsuccessful, mainly because of the large size of magnets
at that time and the inadequate forces that they provided.
However, since the introduction of rare earth magnets,
such as samarium-cobalt and neodymium-iron-boron, it has
become possible to produce magnets with small enough
dimensions to be used in dental applications and still
provide the necessary force. Introduction of rare earth
magnets into orthodontics for various therapeutic uses is
very recent. Within 10 years, magnetic forces have gained
good acceptance in correction of skeletal and dental defects.
The main advantage with magnets is operator controlled. It
eliminates patient cooperation. Conceivable risks of harmful
biological effects are negligible with magnets. It is easy to
maintain oral hygiene. Compared with other conventional
orthodontic methods of force delivery systems magnets are
cost effective. Their high cost can overcome by reusing
it after sterilization and recycling. These magnets after
recycling have not shown much change in their force
system. Magnets suffer from tarnish and corrosion. Tarnish
and corrosion products are cytotoxic. Tarnish and corrosive
nature is prevented by casing them in stainless steel
jackets (or) giving parylene coat. Magnets exert continuous
forces with less friction, compared to other conventional
orthodontic appliances. Teeth movement are bodily in
nature and treatment time is shorter. They can be associated
along with fixed, removable and functional appliances. Uses
of extraoral forces are minimized and anchorage control
with them is very precise. Magnets can be used to give
predictable forces in either attraction or repelling mode.
The orthodontic stimuli provided by the magnetic appliance
have reduced the systemic stress reaction seen with
conventional orthodontic mechanotherapy. The incidence
of periodontal disturbances, root resorption and caries are
considerably low and foremost no discomfort.
3. Conclusion
Superiority of results with magnetic appliances as compared
to those of conventional orthodontic appliances is still in
dispute. The evidence currently suggests that the risk of
harmful biological effects are negligible. High cost can be
overcome by reusing after sterilization & recycling.
4. Source of Funding

1.4.17.1. Recycling of magnets.
1. Bondemark & Kurol conducted extensive studies on
recycling (autoclaving) of rare earth magnets.
2. Biocompatibility, force & stability is not effected
3. Darendililer - magnets should not be recycled for
ethical reasons & also to prevent demagnetization

None.
5. Conflict of Interest
None.
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Abstract

Background: The clinical success of fixed prosthodontics and dental implants is dependent on the dimensional accuracy of the
impression obtained. Although there are many studies on different impression materials and the accuracy of the dies, only
a few studies on the techniques of impression making hence this study was taken to evaluate and compare the dimensional
accuracy of casts made from four different impression techniques.
Aim: This study aims to assess the dimensional accuracy of the resultant casts made from a monophase, one‑step, two‑step,
and novel two‑step putty light body impression technique.
Settings and Design: An in vitro study.
Materials and Methods: A stainless steel model of two abutments with specific distance was fabricated. An impression of
this model was made with four different impression techniques using a polyvinyl siloxane impression material using custom
made trays. Ten impressions were made with each impression technique. Total 40 impressions made and casts poured with
type IV gypsum, and accuracy of the casts measured using a traveling microscope. Three dimensions, i.e., diameter, height,
and inter‑abutment distance measurements were obtained.
Statistical Analysis: The statistical analysis was done using one‑way ANOVA and Student Newman‑Keuls test.
Results and Conclusion: The casts obtained from all four techniques had significant differences in dimensions as
compared to that of the master model. The order for highest to lowest accuracy from, the stainless steel model was;
monophase < one‑step < two‑step < two‑step injection technique. The two‑step and two‑step injection techniques produced the
most accurate cast, with the two‑step injection technique performance being better than the two‑step technique casts obtained.
Key words: Acrylic resins, adhesives, elastomers, gypsum, polyethylene, polyvinyl, siloxanes, stainless steel, viscosity
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Introduction
The journey toward successful restoration begins with
making accurate impressions. The overall goal of a dental
impression is to produce an exact negative replica in
three dimensions, of the hard and soft tissue of the
oral cavity.[1] High accuracy of dental impression is the
mandatory first step[2] and an integral step in a complex
process of fabricating a well‑fitting indirect dental
restoration.[1] Various factors influence the choice of
impression materials, the quality of the impression and
the quality of the cast. Today, two of the most popular
elastomers used in dental practice are the polyether and
addition reaction silicone or vinyl polysiloxane.[3] Today,
it is proved that impression materials have advanced to
such an extent that doubting the accuracy of impression
material is out of the question, among all the impression
materials polyvinyl siloxane is proved to be excellent with
their unsurpassed accuracy and dimensional stability.
The factors that result in dimensional changes are
temperature, humidity, and polymerization shrinkage.
Various studies have been reported regarding the effect
of humidity and temperature change on the dimensional
stability of these two impression materials. The study
was attempted to evaluate the effect of different
temperatures, as reported in different regions of the
Indian subcontinent, as well as the effect of different
storage time on the dimensional stability of these
impression materials.[4]
Hence, the focus should be on the impression
technique.[5] A study was done with various impression
techniques used for making an impression are: (1)
putty wash single step, (2) putty wash twostep, (3)
single mix, and (4) multiple mix techniques. In spite of
the best available impression materials and advanced
impression techniques, we still come across inaccuracy
of fit of a dental prosthesis, which may be either due to
the inaccuracy of impressions or dimensional changes of
impression. Hence, this study is undertaken to compare
the dimensional accuracy of three brands of Poly vinyl
siloxane (PVS) impression materials and to evaluate
the most accurate impression technique. Among the
impression techniques, the double mix impression
technique showed the better results compared with
single mix impression technique.[6]
Several techniques have been developed which can be
categorized as monophase or dual‑phase, monophase
materials are used to perform in a single‑step and
dual‑phase putty wash materials are used to perform the
impression technique in one step and two‑step. Hence, a
novel two‑step impression technique is performed using
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one more extra light body material which can enhance
the dimensional accuracy of the first two materials.[7]
The present study was done to evaluate the dimensional
accuracy of casts made using different techniques, such
as monophase, one step, two‑step, and a novel two‑step
putty or light body impression techniques to fabricate
the accurate prosthesis.
Objectives

1. To compare the dimensional accuracy of the resultant
casts made from the monophase impression
technique with the one‑step impression technique
2. To compare the dimensional accuracy of the
resultant casts made from one‑step impression
technique with the two‑step technique
3. To compare the dimensional accuracy of the
resultant casts made from two‑step impression
technique with the novel two‑step putty light body
impression technique
4. To compare the dimensional accuracy of the
resultant casts made from the novel two‑step
putty light body impression technique, with the
monophase impression technique, one step
impression technique, and two‑step impression
technique.

Materials and Methods
Fabrication of master model [Master model skecth-1]

A metallic master model simulating two identical full
crowns tapered preparations with the dimensions of
diameter‑5.52 mm, height‑6.99 mm, and inter‑abutment
distance‑28.87 mm were fabricated. For measurement
purpose, both the abutments were prepared with
cross‑grooves on the occlusal and proximal surfaces as
reference points during fabrication. A depression was
created in the center of a model on one side for the
orientation of the tray. The finished model was mounted
on a clear acrylic round block [Figure 1]. Measurements
of height, diameter, and inter‑abutments were done.
Custom tray fabrication

Self‑cure Acrylic resin (DPI Cold Cure Acrylic
Improved – Denture Base Polymer) custom
trays [Figure 2] of uniform 3 mm thickness were
prepared, with 2 mm and 4 mm of clearance between
tray and master model for monophase and putty‑light
body impressions, respectively. To fabricate all the
custom trays with identical spacer thickness, 2 and 4 mm
of modeling wax was adapted over the model to provide
space for impression materials and the impression was
made using irreversible hydrocolloid with the help of
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stock tray and the cast was prepared. A uniform 3 mm
thickness of wax was adapted over this spaced cast and a
silicone putty mold was prepared and then the wax was
eliminated. Then, the custom trays of identical thickness
were fabricated with self‑cure acrylic according to the
guidelines.
Making of impressions

All impressions were made under controlled room
temperature. The custom trays were coated with a
layer of polyvinyl siloxane tray adhesive (3M ESPE)
and were allowed to dry for a minimum of 15 min. The
monophase impressions (Type 3 Lot no 090901) were
made using an impression material that was dispensed
with an automatic mixing syringe. The impressions
were allowed to polymerize for 12 min. The one‑step
impressions were made with the putty (Type 0 Lot
no 0912001737) and light body (Type 3 Lot no 100223)
material simultaneously, where an estimated equal
measurement of soft putty was taken and mixed with
fingertips and the light body was dispensed with the
automatic mixing syringe. In the two‑step impression
technique, the preliminary putty impression was
made using polyethylene as spacer and light body
was dispensed in the second step to complete the
impression. A two‑step novel technique was made
with putty and light body materials simultaneously and
allowed to polymerize on a model for 12 min, then on
the coronal edge of each abutment, a hole was made
through the polymerized material which coincides with
one of the holes present in the custom tray [Figure 3].
Extra light body (Type 3 Lot no 091007) material was
then added in the abutment space, an impression was
reinserted onto the model, was allowed to polymerize
for 12 min [Figures 4-6].

Figure 1: Master model

Figure 2: Custom trays

All impressions were made under controlled room
temperature.
To reduce the number of factors that could have influenced
the outcome, custom trays of identical thickness and
spacer were used for all the impression techniques and
same operator made all the impressions (considering
the application of force).
Preparation of the working cast

All the impressions were stored for 1 h before pouring.
Then Type IV gypsum (Kalabhai Karson Ltd.,) was mixed
according to the manufacturer’s directions (23 cc water
and 100 gm powder). The dental stone was hand‑mixed
first for 10 s and then mixed mechanically under vacuum
for 20 s, and then all the impressions were poured. The
casts were allowed to sit at room temperature for 1 h
before they are separated from an impression [Figure 7].
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Figure 3: Hole drilled in the custom tray after the first step

Measurements

All the measurements were taken 48 h after the
separation of casts from the impressions. Measurements
of the casts and master model were done with the help of
cross‑reference grooves by using a traveling microscope.
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Three dimensions of model and casts were measured;
the diameter of one abutment, the height of the same
abutment and inter‑abutment distance between the
midpoint of each abutment. The master model was
measured ten times and then each cast measurements
were made. For each of the three dimensions on the
stainless steel model, the measurements were made
ten times, the coefficient of variability were calculated
by dividing the standard deviations for each dimension
on the stainless steel model by the corresponding mean
values and multiplying them by 100. In the same way, the
measurements on the stone casts for each dimension
were repeated three times, and the corresponding
mean values were considered as the statistical units.
For each dimension, the difference between the mean
values of the stone casts (MSC) and the mean values of
the stainless steel model (MSSM), divided by the mean
of the stainless steel model and multiplied by 100,
were expressed as the percentage deviations from the
stainless steel model for each test group, as follows.

The pairwise comparison of four techniques was done
using Student‑Newman‑Keuls tests [Tables 4.1 and 4.3]
revealed that the P < 0.05 obtained for diameter and
inter‑abutment of the casts had significant differences.
In Table 4.2, the P = 0.31 obtained for the dimensions of
the height had shown no statically significant difference
between two‑step and a novel two‑step injection
technique, but monophase and one‑step had significant
differences in the values (<0.05).

Percentage deviation = ([MSC‑MSSM]/MSSM) × 100.
Measurements of the casts and master model were done
with the help of 3 cross reference grooves (as shown in
schematic diagram) using travelling microscope. Three
dimensions of model and casts were measured;
•
•
•

The diameter of one abutment – mid horizontal
cross reference groove is measured from one edge
to the other edge on the coronal surface
The height of the same abutment – vertical groove
on proximal surface measured from tip of the
abutment to base of the abutment
Interabutment distance – measured between the
midpoints of each abutments on the coronal surface.
Moreover, all measurements were made by the
same operator.

Master model skecth-1
Table 1: Mean, standard deviation of the master model
Dimensions
Diameter
Height
Inter-abutment

SD
0.0039
0.0136
0.0088

SD: Standard deviation

Statistical analysis

Table 2: Mean and standard deviation statistics
summary of diameter, height and Inter-abutment
distances among four techniques

Mean and standard deviation [Tables 1 and 2] were
calculated for the model and casts for each dimensions.
All P values were obtained using the one‑way ANOVA
test and Student‑Newman‑Keuls multiple post hoc
procedures.

Dimensions

Monophase

One-step

Two-step

Two-step
injection

5.7189
0.0121

5.6822
0.0143

5.6313
0.0157

5.6057
0.0190

7.0944
0.0061

7.0803
0.0037

7.0716
0.0028

7.0684
0.0026

29.2746
0.0173

28.9840
0.0090

28.9604
0.0049

28.9351
0.0090

Diameter
Mean
SD
Height
Mean
SD
Inter-abutment
distances
Mean
SD

Results
In the present study, the P < 0.05 was obtained by
one way ANOVA analysis [Table 3] showed significant
differences in the dimensions of the diameter, height and
inter‑abutment distances of the resultant casts obtained
from all the four techniques.

S J Oral Sci Volume 7 Issue 2

Mean
5.5262
6.9954
28.8701

SD: Standard deviation
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Table 3: One-way ANOVA analysis for dimensions of stone casts according to impression technique (n=10)
Dimensions

Source of variation

Diameter

Between techniques
Within the technique
Total
Between techniques
Within the technique
Total
Between techniques
Within the technique
Total

Height
Inter-abutment distances

Degree of freedom

Sum of squares

Mean sum of squares

F

P

4
45
49
4
45
49
4
45
49

0.2195
0.0088
0.2283
0.0595
0.0023
0.0618
0.9820
0.0051
0.9870

0.0549
0.0002

282.1241

0.0000

0.0149
0.0001

296.3886

0.0000

0.2455
0.0001

285.5931

0.0000

Table 4.1: Pair wise comparison of four techniques (mono phase, 1 step, 2 step and 2 step injection) with respect to
model diameter scores by Newman-Keuls multiple post hoc procedure
Techniques

Model

Mono phase

1 step

2 step

2 step injection

Mean
Model
Mono phase (P)
1 step (P)
2 step (P)
2 step injection (P)

5.5262
0.0001*
0.0002*
0.0001*
0.0001*

5.7189

5.6822

5.6313

5.6057

0.0001*
0.0001*
0.0002*

0.0001*
0.0001*

0.0003*

-

*P<0.05

Table 4.2: Pair wise comparison of four techniques (mono phase, 1 step, 2 step and 2 step injection) with respect to
model inter-abutment scores by Newman-Keuls multiple post hoc procedure
Techniques

Model

Mono phase

1 step

2 step

2 step injection

Mean
Model
Mono phase (P)
1 step (P)
2 step (P)
2 step injection (P)

28.8700
0.0001*
0.0002*
0.0001*
0.0001*

29.2750

28.9840

28.9600

28.9350

0.0001*
0.0001*
0.0002*

0.0001*
0.0001*

0.0001*

-

*P<0.05

Table 4.3: Pair wise comparison of four techniques (mono phase, 1 step, 2 step and 2 step injection) with respect to
model height scores by Newman-Keuls multiple post hoc procedure
Techniques

Model

Mono phase

1 step

2 step

2 step injection

Mean
Model
Mono phase (P)
1 step (P)
2 step (P)
2 step injection (P)

6.9954
0.0001*
0.0002*
0.0001*
0.0001*

7.0944

7.0803

7.0716

7.0684

0.0002*
0.0001*
0.0002*

0.0088*
0.0015*

0.3181

-

*P<0.05

Discussion
The most commonly used materials in a fixed and
removable partial denture are elastomeric impression
materials. [8] The addition silicones among all the
elastomers are more widely used by the clinicians
and are frequently called as polyvinyl siloxane. They
have excellent physical properties and their accuracy
is unsurpassed, they can record fine details as they
have the best elastic recovery with no by product
on polymerization and facilitate the pouring at the

S J Oral Sci Volume 7 Issue 2

convenience of the operator and they also allow the
opportunity to make a second pour. They are supplied
in the number of viscosities, ranging from a very low
for use with the syringe or wash material to medium,
high and very high. They are supplied in an auto mix
system which is convenient, provides a consistent mix
and is cost‑effective; Craig[9] reported that the number
of bubbles incorporated in the mix is reduced with the
auto mix system.
Several techniques have been suggested to improve
the accuracy of polyvinyl siloxane impressions. Most
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Figure 5: Monophase and one‑step technique impressions
Figure 4: A novel‑second stage impression with an extra light body

Figure 6: Two‑step and two‑step injection technique impressions

commonly used are putty wash impression technique,
putty wash one‑step technique, and putty wash two‑step
technique. Polyethylene sheets are used as a spacer in
the two‑step putty wash impression technique,[5] with
these different techniques only the light body material
should cover the entire preparation, but this cannot
always be accomplished clinically. Impression with the
light body material is made after putty material has
polymerized and contracted so the contraction of the
light body material results in a minimal dimensional
change. Caputi and Varvara[7] reported that further
improvement in dimensional accuracy may occur with
the novel two‑step putty light body technique in which
polymerization of the putty and light body material is
followed by the injection of extra light body material
into the preparation. Hence, greater compensation for
the contraction of the first two materials could enhance
the dimensional accuracy of the impression.
In the present study, impressions were made of the
master model using a custom acrylic resin tray. The
use of a custom tray will minimize the potential cast
distortion. An impression will be more accurate when
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Figure 7: Sample of casts

the distance between the impression and the impressed
area is minimal by reducing the amount of impression
material used. [9‑13] To provide a uniform thickness of the
material a 2 mm thickness of spacer was provided to
monophase impression technique and 4 mm thickness
for all putty light body impressions. Impression materials
were mixed with the help of auto mix system to reduce
the incorporation of bubbles and to obtain a more
consistent mix as stated by Craig.[13]
Results obtained in the present study support the
rejection of the null hypothesis. For all groups, significant
larger dimensions were observed when compared to the
master model. This observation may also be explained
by the expansion of stone material, the concept that
a similar expansion rate is expected for all specimens
would avoid any bias in the comparison of the accuracy
of each impression technique.
To reduce the number of factors that could have
influenced the outcome, custom trays of identical
thickness and spacer were used for all the impression
techniques and the same operator made all the
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Mean

Mean diameter

5.00

Std.Dev.

4.00
3.00

Model

Mono
phase

1 step

0.0190

0.0157

0.00

0.0143

1.00

0.0121

0.0039

2.00

2 step

2 step
injection

Graph 1: Comparison of four techniques (mono phase, 1 step, 2 step and 2
step injection) with respect to diameter scores

7.0684

7.0716

6.00

Mean

5.00

Std.Dev.

4.00

Model

Mono
phase

1 step

2 step

0.0026

0.00

0.0028

1.00

0.0037

2.00

0.0061

3.00
0.0136

Mean height

7.00

7.0803

8.00

7.0944

9.00

6.9954

10.00

2 step
injection

28.9351

28.9604

28.984

29.2746

Mean

Model

Mono
phase

1 step

2 step

0.0090

0.0049

0.0090

0.0173

Std.Dev.
0.0088

40.00
35.00
30.00
25.00
20.00
15.00
10.00
5.00
0.00

28.8701

Mean inter abutment

Graph 2: Comparison of four techniques (mono phase, 1 step, 2 step and 2
step injection) with respect to height scores

2 step
injection

Graph 3: Comparison of four techniques (mono phase, 1 step, 2 step and 2
step injection) with respect to inter‑abutment scores

impressions. Moreover, the same material was used for
all the three putty light body techniques never the less
there were noted difference in terms of accuracy among
the different techniques.
The standard deviation of diameter [Graph 1], height
[Graph 2], and inter abutment measurements [Graph 3]
of the casts obtained from the monophase were 0.012,
0.006, and 0.017 respectively, the resultant P < 0.05,
showed significantly greater in all dimensions as that
of the model and also from the other three impression
techniques. The use of monophase material also
resulted in a significantly greater number of surface voids
as compared to other materials used. Millar et al.[14] also
reported in his studies on surface defects that the risk
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of void formation is greater with monophase material.
The monophase technique is the easiest to perform
among all the techniques used in this study. However,
it is worst in terms of dimensional accuracy. This could
be attributed because of its high viscosity and reduced
flow of the material.[7,12]
The standard deviation of diameter, height, and
inter‑abutment measurements of the casts obtained
from one‑step technique were 0.014, 0.003, and 0.009,
respectively, the resultant P < 0.05, showed that the
values were more significantly greater in all dimensions
as compared to model. Among the techniques, it
is slightly more accurate than a monophase but
significantly less accurate than the other two techniques.
However, Johnson and Craig[15] reported that there were
no significant differences for addition silicones between
techniques for measurements between preparations.
Gordon et al.[9] reported that inter abutment distances
were greater for all dies using polysulfide, polyether,
and addition silicone impression materials. The one
step technique has the advantages of simplicity and
reasonable economy; however, in this technique, the
putty tends to wash off the prepared tooth which did
not help in recording details to a satisfactory level.
In the present study, the standard deviation of diameter,
height, and inter‑abutment measurements of the casts
obtained from two‑step technique were 0.015, 0.002,
and 0.004 respectively, the resultant P < 0.05, showed
that the casts were more accurate than monophase and
one step in terms of diameter and inter‑abutment, but
slightly less accurate from two‑step injection technique.
The height values showed were significantly greater
from that of the model. Among the four techniques
the P = 0.318, showed that it was not significantly
much different from that of the two‑step injection
technique, but it was significantly more accurate than
the monophase and one‑step technique. Gordon et al.[9]
reported that a slight increase in vertical dimensions in
his studies. Link et al., and Johnson and Craig,[15] reported
shorter vertical dimensions in their studies. Nissan
et al.[5] compared the one step and two‑step impression
techniques, with the polyethylene spacer and found
no difference in the two techniques. Idris et al.[16] also
did the same study using a different method to create
wash space and their conclusion was also same as Hung
et al.[17] This may be attributed to the fact that, the
critical factor that influences the accuracy is the wash
bulk, where it is difficult to control wash bulk with the
polyethylene spacer.
The standard deviation of diameter, height, and
inter‑abutment measurements of the casts obtained
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from a novel two‑step injection technique were, 0.019,
0.002, and 0.009 respectively, the resultant P < 0.05,
showed that the casts were slightly less accurate
than the master model, that they were greater in all
dimensions. Among the other techniques, the values
were significantly more accurate than the other three
impression techniques. However, the height dimensions
did not have significant differences in P = 0.318 when
compared to two step impression technique. This may
be attributed to the reduced bulk wash through the use
of the extra light body material.
Further in vitro and in vivo studies are warranted to fully
explore the relative merits of the two‑step injection
technique, in particular, regarding the formation of
surface defects and performance in an oral environment
that includes saliva.
Limitations

The limitation of this study lies with differences in
making impressions in vivo compared to in vitro, which is
moisture which is equivalent saliva and comes in contact
with the impression material is absent in this study.

Conclusion
Within the limitations of the present study the following
conclusions can be drawn:
1. The dimensional accuracy of casts obtained from all
the four groups was significantly different from that
of the master model
2. Significant differences in the dimensional
accuracy of diameter inter‑abutment distance
were observed between all the four groups.
The order of accuracy of the four groups was
monophase < one‑step < two‑step < two‑step
injection
3. Significant differences in the dimensional accuracy
of height were observed between monophase and
one‑step technique, but not between two‑step and
two‑step injection techniques.
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Abstract
Introduction: The knowledge pertaining to ergonomics is vital for preventing musculoskeletal disorder. A proper work posture
should be inculcated in dental clinical practice to prevent such health hazards.
Purpose: To evaluate knowledge and practices about ergonomics among postgraduate students.
Materials and Methods: A survey was conducted among the dental postgraduate students for the duration of 3 months. The
questionnaire was validated and online Google forms were prepared and circulated among the postgraduate students of various
dental institutes. Questionnaire was divided into three parts. Part 1 includes the demographic variables and knowledge towards
ergonomics. Part 2 questions are related to awareness toward ergonomics. Part 3 being the practices of ergonomic principles by
postgraduates. The resultant responses were recorded in Microsoft Excel format which formed the basic data for the study. The
correlation between the source of information related to knowledge and practices about ergonomics was statistically evaluated
using the Chi-square test. A P value < 0.05 was measured as statistically significant.
Results: On statistical analysis, there was a statistically significant correlation observed among the second and the third-year
postgraduate students toward basic ergonomics compared to the 1st year.
Conclusion: Comprehensive understanding and awareness regarding the types of ergonomically equipped chairs for practicing
in dental clinics among postgraduate was lacking. A proper emphasis on chair side exercise and training should be initiated to
prevent any sort of musculoskeletal pains.
Key words: Ergonomics, Musculoskeletal Disorder, Postgraduates, Work posture, Ergonomic Assessment

INTRODUCTION
Dental practice requires knowledge and experience of
dental procedures with greater precision and accuracy. That
necessitates the dental operator’s focus, concentration, and
patience along with physical and mental resilience. In an
ergonomic setting, performing a therapeutic approach and
effective practice involve clear working conditions for the
dentist and the assistant.
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“Ergonomics” is defined as a collection of multidisciplinary
knowledge applied to the organization of labor activities
and elements that make up work. The key purpose behind
the ergonomic principles is to establish a safe, healthy, and
comfortable working atmosphere for dental practitioners,
thereby preventing health problems which in turn improve
productivity.[1] When ergonomic principles are applied in
dentistry, it aims to minimize cognitive and physical distress,
prevent occupational diseases related to dental practice, and
increase efficiency with enhanced quality and comfort for
both the professional and patient.[2]
Maintaining a proper posture imparts the dentist with
more energy to work, reduced stress level, and increased
comfort. It is understood that a “good” posture produces
more working energy, lowers the stress level, increases
comfort, and lowers the risk for therapeutic errors. A “bad”
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posture is known to cause fatigue, stress, and a negative
attitude to work, high-risk for musculoskeletal disorders,
and a poor job quality.[2]
Musculoskeletal disorders are characterized by the presence
of discomfort, and persistent pain in the joints, muscles,
tendons, and soft parts, aggravated by repeated movements
and prolonged awkward or forced body postures.[3] Workrelated musculoskeletal disorders are one of the primary
occupational health risk affecting dentists. [1] Studies
demonstrate that among the wide range of musculoskeletal
disorders, back pain is the most common among
dentists.[4] Incorrect working posture can potentially lead to
loss of productivity and earning. Therefore, it is essential to
install an appropriate working condition and magnification
to improve visibility.[5] Despite the huge risk to the health
of dentist, as well dental students, they show unsafe work
practices and lack basic ergonomics knowledge.[6] Good
ergonomic practice can prevent the dentist from early
retirement.[1]
Postgraduates undergo a complex educational experience
in dental sciences. The residents of the entire specialty
are expected to be trained well clinically on patients. All
these factors add on to ergonomic circumstances. After
a literature search was performed to find the topics
pertaining to knowledge, attitude, and awareness among
postgraduate toward ergonomics was at sparse. Hence, the
objective of the present study is to evaluate the knowledge,
attitude, and awareness of postgraduate students toward
ergonomics and to compare the practices followed by
different postgraduate across various dental institutes in
day to day practice.

MATERIALS AND METHODS
The present study is a cross-sectional questionnaire-based
study which was conducted among the dental postgraduate
students of various dental colleges across India for the
duration of 3 months. Ethical clearance was obtained from
the Institutional review board of KAHER’S KLE VK
Institute of Dental Sciences and Hospital, Belagavi. A total
of 240 postgraduates made up the sample for the study.
The study objectives were explained and informed consent
was obtained from the participants before the questionnaire
through online forms. Participants who did not give their
consent to participate in the study were excluded from
the study. A self-prepared questionnaire was given to the
participants in the format of online forms and they were
asked to fill the questionnaire as per their convenience. If
any problem arises while filling the questionnaire form,
it was immediately solved by the investigator during the
period of the study.

The questionnaire consists of 25 closed-ended questions
and one open-ended question to evaluate their knowledge,
awareness, and attitude toward ergonomics. The
questionnaire was divided into two parts, first part
contains the demographic details which include gender
and professional background. Second part includes a
general understanding of ergonomics, application of
ergonomics in clinical practice, effective methods and tools
in implementing proper ergonomics in clinical practice,
and some suggestions related to ergonomics were also
invited. The individual responses from each participant
were recorded and tabulated on an excel template and
subjected to statistical analysis to draw the conclusion
from the resultant data. The data were analyzed and
Cronbach’s alpha coefficient was used to test the alpha
value and reliability. Chi-square test was used to assess the
relationship between demographic profile with the levels
of knowledge, awareness, and attitude among postgraduate
with a significance level of P < 0.05.

RESULTS
A total of 240 participants answered the questionnaire.
As mentioned in Table 1, about 148 (61.67%) were female
and about 92 (38.33%) were male. The highest number of
subjects were from 1st year of MDS 113 (47.08%) followed
by 3rd-year 67 (27.92%) and 2nd-year 60 (25.00%).
The distribution of questions and scores related to
knowledge are shown in Table 2. While comparing the
association between the gender and knowledge regarding
the use of poor fitting gloves used in the dental procedure,
Table 1: Demographic details
Demographic profile
Gender
Female
Male
Year of MDS course
1st year
2nd year
3rd year
Total

No of respondents

% of respondents

148
92

61.67
38.33

113
60
67
240

47.08
25.00
27.92
100.00

Table 2: Questionnaire regarding Knowledge
toward ergonomics
Questions
What is the preferred position of operator while
working in maxillary arch
What is the preferred position of operator while
working in mandibular arch
Does poor fitting gloves hinder during your
treatment procedure
How ergonomics can be applied in dentistry
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Correct answers
84.17%
73.33%
79.17%
80.83%
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there is a statistically significant difference found between
them when calculated according to the Chi-square test, as
shown in Table 3 (P = 0.003).

positing while operating on the patient, 2nd- and 3rd-year
postgraduates were more aware when compared to 1st-year
postgraduates [Graph 1]. Of 240 male and female subjects,
only 211 (87.92%) participants were aware of correct chair
positing, nearly 2 (0.83%) participants were unaware of
chair positing and unfortunately, 9 (3.75%) subject choose
the option that correct chair positing does not matter to
them. However, as such, there is no statistically significant
difference found in the responses between male and female
(P = 0.1603) [Graph 2].

Subjects when asked questions related to awareness, about
121 (67.22%) female responders believed that emphasis
regarding the equipment ergonomics is less in the present
dental curriculum and a statistically significant difference
was found between the subjects [Table 4] (P = 0.004).
Furthermore, when questioned regarding the correct chair

Table 3: Association between gender and knowledge about ergonomics
Does poor fitting gloves hinder during your treatment procedure?

Male

%

Female

%

Total

%

Chi-square

P value

62
5
3
22

32.63
83.33
50.00
57.89

128
1
3
16

67.37
16.67
50.00
42.11

190
6
6
38

79.17
2.50
2.50
15.83

14.249

0.0030*

Yes
No
Maybe
Sometimes
P < 0.05

Table 4: Comparison between gender and awareness about equipment Ergonomics
Emphasis about equipment ergonomics is less in the present
dental curriculum
Don’t know
No
Yes
Total

Male

%

Female

%

Total

%

Chi-square

P value

25
8
59
92

51.02
72.73
32.78
38.33

24
3
121
148

48.98
27.27
67.22
61.67

49
11
180
240

20.42
4.58
75.00
100.00

11.191

0.0040*

P < 0.05

Table 5: Association of gender and attitude about Ergonomics
Do you prefer taking rest in between the procedures?
Yes
No
Sometimes
How do you prefer to work?
Depends on procedure
Sitting
Standing
All of above

Male

%

Female

%

Total

%

Chi-square

P value

40
26
26

33.06
60.47
34.21

81
17
50

66.94
39.53
65.79

121
43
76

50.42
17.92
31.67

10.881

0.0040*

38
25
7
22

32.76
45.45
22.58
57.89

78
30
24
16

67.24
54.55
77.42
42.11

116
55
31
38

48.33
22.92
12.92
15.83

12.110

0.0070*

P < 0.05

Graph 1: Assosiation between year of MDS couse and awareness about the correct chair positioning while operating a patient
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Distribution of questions related to attitude, as shown
in Table 5. Using the Chi-square test, a statistically
significant difference was found between male and female
subjects (P = 0.004) when enquired if the subject prefers
taking rest in between the dental procedure. Most of the
respondents, 116 (48.33%) prefer working according to the
dental procedure performed by them in dental clinics, 55
(22.92%) subjects preferred to sit and perform the routine
dental procedures, 31 (12.92%) subjects prefer to stand and
perform the dental procedure.
Of 240 postgraduates, most of the postgraduates work for
more than 2–4 h daily. The average time taken by 2nd- and
3rd-year students for routine dental treatment was more than
2–4 h [Graph 3]. When the compared association between
gender and average time taken by them for routine dental
treatment, no statistically significant difference was found
between them [Graph 4] (P = 0.4800).

DISCUSSION
Maintaining good body postures helps to reduce the
energy expenditure, improves function, and protects the
individual from an occupational hazard.[7] When applied
to dentistry, ergonomics aims reducing the cognitive and
physical stress, prevent occupational conditions linked to
the practice of dentistry, and increases the performance,
with improved quality and superior comfort for both the
dental professionals and the patients.
In the recent dental literature, musculoskeletal injuries
related terminologies have arisen with an increased
frequency. A symptom for musculoskeletal pain includes
pain, swelling, tenderness, numbness, and loss of strength.
Mechanism of musculoskeletal pain includes prolong static
posture of the human body which initiates pain, causes
injury, and ceases the workflow. To prevent the occurrence
of musculoskeletal injuries, self-contemplation and

Graph 2: Association between gender and awareness about the correct chair positioning while operating a patient

Graph 3: Association between the year of MDS course and average time taken for routine dental treatment
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Graph 4: Association between the gender and average time taken for routine Dental treatment

recognition by the dentists in relation to their own postures,
practicing positions, and equipment usage pattern is the
first critical step. Such identification will aid in avoiding
these risk factors.[8]
In the Indian context, where the number of practicing
dentist is increasing, there is a continuous prevalence
of musculoskeletal injuries.[4] Ergonomics has always
been neglected as a knowledge and attitude point of
view, as well it is not the part of dental curriculum in
undergraduate as well as postgraduate as proposed by
Dental Council of India.[9] As a result, the knowledge of
ergonomics is dissipated using informal means only.[4]
This necessities the evaluation of knowledge, awareness,
and practices toward ergonomics among postgraduate
students during their routine dental procedures.
Therefore, the current cross-sectional questionnaire study
was conducted to assess the postgraduates regarding
the ergonomic principles and has uncovered interesting
and hidden areas of this dynamic field. In our study, we
found that about 62.50% of responders were aware of
the ergonomic principles.
When noticed, the majority of the respondents (80.83%)
applied ergonomics to dentistry as instruments, equipment,
and work posture. This, in general, demonstrates that
postgraduate students understand ergonomics as
something important, which may benefit their health in
the near future.[10] Many postgraduates did recommend
that the ergonomic should be supervised by the professors
specializing in the area during their clinical activities.
The use of operating stool is complex and is misunderstood
among the postgraduates. Dental professionals sit for more
than 80–100% of the day in a chair with weak lumbar
support and inadequate adjustability, which predisposes
them to lower back pain.[11] In our study, about 43.01% of
5

postgraduate were unaware of the saddle and triple-shaped
ergonomically designed stool.
Following a correct work posture is fundamental in
delivering optimal dental treatment.[12] About 78.75% of
respondents in our study had a proper knowledge of the
operator’s positing while working in maxillary as well as
mandibular arch.
In the present study, about 50.42% responders preferred
taking microbreaks in between the procedures and which
improved their work productivity and about 25% of the
responders did practice chairside exercise in between the
procedures. Certain chair side exercise was emphasized by
Shipra Gupta such as un-twister, trunk rotation, and reversal
exercises that can be practiced as microbreaks to improve
the working efficiency.[13]
Rhodej et al. emphasized the use of proper size and fit
gloves does influence hand comfort.[14] It has been sited
that the use of improper gloves does cause carpel tunnel
syndrome.[15] The risk factor prevailing this condition is
the repetitiveness of work, mechanical stress, posture,
temperature, and vibration.[16] In this study, when queried,
about 79.19% responded that the use of ill-fitting gloves
does hinder the treatment procedure.
Long-term maintenance of poor posture can result in
chronic muscle pain. Standing involves a different group
of muscles, alternating two positions allows one group
to rest and the workload is shifted to another group
of muscles. Practicing alternative methods between
standing and sitting can be an effective tool in reducing
fatigability.[17]
Many of the participants in our study were right-handed. A
correct seating position is between 9’o clock to 12’o clock
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for a right-handed operator, whereas for the left-handed
operator, 3’o clock to 12’o clock position is preferred.[18]
Many responders in our study did agree that working in
an incorrect posture can affect in the long run. Hence,
a proper postural parameter should be followed. Sitting
in an upright symmetrical position, legs slightly apart,
and forearms lightly elevated ensures a correct working
posture.
In our study, it was found that many of the postgraduates
were interested in learning about the recent ergonomic
posture through various platforms. Many of them
recommended for live demonstrations, workshops, and
training to reduce work fatigability. Few responders also
mentioned that the ergonomics should be a part of the
daily curriculum and should be included as a syllabus in
undergraduate as well postgraduate. Further studies must
be conducted among the postgraduate on practical training
workshops to prevent the early establishment of postural
vices.

CONCLUSION
Four-handed dentistry is an ergonomically efficient way to
provide good dental care, leading to an increase in efficiency
and productivity of a person in improving the workability
toward dental treatment.[19]
Our study concluded that there is an acceptable level of
knowledge and awareness found regarding ergonomics
in various dental institutes. The attitude of participants
regarding ergonomics is appreciable. Postgraduates should
work toward the proper establishment of ergonomic
posture in clinics and should influence others too in
practicing dentistry in an effortless way.
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INTRODUCTION
Autoimmune mucocutaneous diseases characterized by epithelial
blistering are an unusual presentation of chronic ulceration observed in
oral mucosa. Such conditions demand early diagnosis and immediate
treatment to avoid its progression to other mucosal or cutaneous sites,
or even death. One of the rare, chronic in nature and intraepithelial
bullous disease observed in oral cavity is Pemphigus Vulgaris (PV).
Pemphigus Vulgaris shows oral involvement in almost all of the
patients.1 The two third of these patients have been documented to have
oral lesions as initial presentation of the disease.2 the progression of
these oral lesions may either remain conﬁned to localized site, or may
eventually lead to extra-oral appearance as well in a time period of few
weeks to a year.2,3
The onset of PV may appear as isolated sites on free gingiva as blisters
and/or erosive lesions. The clinical presentation may be very little in
terms of involvement and extension and could be difﬁcult to recognize
as bullous lesions. The current case report deals with the recalcitrant
case PV with systemic involvement and gingival onset in patient.
CASE STUDY
A 40 year old woman with a 4 year history of chronic ulceration and
burning sensation visited various clinics for treatment until she was
referred to KAHERS K.L.E V.K Institute of dental sciences. These
recalcitrant lesions caused considerable discomfort and affected her
normal functions. The oral lesions occurred in repeated cycles of
remissions and exacerbations with occasional bleeding gums and
burning sensation continuous in nature.
The recent remissions reoccurred 4 months back with exacerbating
symptoms. The lesions in oral cavity continuously developed ﬂuid
ﬁlled painful lesions rupturing in a day's time to become erosive in
nature. Her medical history was insigniﬁcant with regular vitals.

Intra-oral examination:
She had multiple crusted red erosions present all over the mucosa.
Mainly free gingiva, ﬂoor of the mouth and tongue. Marginal gingiva,
as observed in both upper and lower region, was erythematous and
edematous (Fig 1A, B). Positive generalized attrition and bleeding on
probing was noted. The lesion seen on ﬂoor of the mouth was anterior
to lingual frenum with vesicles measuring about 4mm x 2mm
approximately (Fig 1C). The patient rendered observation of repeated

episodes of ﬂuid ﬁlled vesicles. These vesicles started initially as
ﬂaccid and blood ﬁlled blisters resulting in gingival desquamation on
bursting. Nikolsky's sign was positive. The site which was most
severely affected was facial marginal gingiva and ﬂoor of palate.
Extra-oral examination:
She was moderately built, well-nourished and cooperative. Multiple
hyper-pigmented crusted plaque over the face, scalp and genital
mucosa were present. General palor and lymphadenopathy were other
signiﬁcant ﬁndings. Bilateral submandibular lymph nodes were
enlarged, palpable and tender.
The diagnosis was established with laboratory (cytologic and
histologic). Ideally, direct (DIS) and indirect (IIS) immuno-staining
are routinely used for both diagnosis and management of PV.4 We
proceeded with exfoliative cytology and biopsy specimens. The oral
lesional biopsies were obtained from scalp and growth on oral mucosa.
Histopathological reports conﬁrmed the diagnosis of PV. Section of
Oral mucosa showed extensively ulcerated oral mucosa (Fig 1D)
covered with an acute inﬂammatory inﬁltrate chieﬂy of neutrophils in
ﬁbrinoid background. The underlying submucosa and ﬁbro adipose
tissue show mixed inﬂammatory cell inﬁltrate. Also noted were
sublingual salivary glands and skeletal muscle bundles. No
granuloma, dysplasia or malignancy was seen.
Treatment:
Initially, systemic corticosteroid (prednisolone) was described for two
weeks at an initial dose of 0.5 mg/kg/day (35 mg) along with calcium
and Cimetidine concomitantly. The two weeks follow up showed no
effect and so the dose was stepped up to 1 mg/kg/day (70 mg). Marked
improvement was observed post two weeks follow-up. A soft gingival
splint was fabricated for ease of application of 0.1% triamcinolone
acetonide and lignocaine gel. The patient was instructed to use it thrice
daily for about an hour post meals. In order to avoid secondary
infection, nystatin mouthwash was prescribed to the patient. During
the entire phase of treatment and healing, emphasis on meticulous oral
hygiene maintenance was being taken care off.

Over past 7 months, the prednisolone doses have been tapered. Two
attempts at reducing prednisolone below 10 mg/day resulted in ﬂaring
up of the conditions. The patient is currently still on this daily low-dose
systemic therapy and no sites have been found to be involved (Fig 2). If
the patient develops signiﬁcant and intolerable side-effects from
systemic corticosteroids, an adjuvant second-line steroid sparing
immunosuppressant will be considered.
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DISCUSSION:
PV is an uncommon condition affecting males and females in the 4th to
5th decade of life. These lesions begin with small, asymptomatic
blisters. They are usually thin-walled that easily ruptures causing
painful experience and erosive lesion. In about 70-90% of cases, ﬁrst
sign appears in oral cavity especially the areas subjected to frictional
trauma.2 In this present case, the patient gave history of oral lesions as
the ﬁrst manifestation of the disease. The conﬁrmation of such lesions
is only provided by histological ﬁndings that conﬁrm presence of
blister, acantholysis and Tzanck cells.3
The 2 main forms of the disease are pemphigus vulgaris and
pemphigus foliaceus. The autoantibodies are often seen to be opposing
the adhesion protein in desmosomes, most precisely demoglein 3 (Dsg
3), predominantly expressed in oral epithelium. Another component of
desmosomes Dsg 1 is found to be targeting the cutaneous site in
pemphigus foliaceus. Dsg 1 and 3 are both found in skin and their main
function is to hold the cells of epithelium together. In absence of their
function, loss of adhesiveness results in bulla formation seen in cases
of PV.5-7
In this current case report, the patient was suffering from long time.
The reason could be misdiagnosis or improper treatment. Due to delay
in treatment, the extra oral manifestations on scalp and genital mucosa
were also observed. Therefore, PV when not diagnosed well in time
could result in severe manifestations too. This could be one of reason
why ﬂaring up of condition was observed below 10 mg/day dose of
predinosolone.
The mortality rate of PV was about 30% when the steroids were not
introduced in practice.8 Loss of electrolyte and sepsis were the main
reason then. Currently, the rate has been reduced to 6% with
immunosuppressive therapy.9 However, the duration of using the
systemic immunosuppressive drug is very variable and unclear. In the
NSC study,10 the average time required to achieve complete remission
(no lesions after stopping all therapy for at least 1 month) in 11 of 31
patients (31%) was 32 months. Herbst A and co-worker have also
reported that rate of achieving complete remission were higher with
intitial mild presentation of the disease.11 However, antigen-speciﬁc
immunotherapy could be an impressive future alternative to current
therapy for treating recalcitrant cases like these.
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ABSTRACT
Gene therapy is fast becoming one of the most contentious subjects in contemporary medicine and science as technology
continues to evolve exponentially. Periodontal disorders have a wide variety of inflammatory and damaging reactions and
are believed to have a multi-factorial cause. Genetic variation was found to be a significant risk factor for periodontitis.
Genetic methods in periodontal tissue engineering demonstrate early promise in supplying growth factor genes to
periodontal lesions.
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INTRODUCTION
Gene therapy is a fieldofbiomedicine that requires removing or
restoring faulty genes in the diseased cell genome to restore
natural cell activity without triggering any toxic effects to nontarget tissues. Since the first attempt at human gene therapy in
1980, scientists and physicians have been actively studying
and performing experiments. Gene therapy is fast becoming
one of the most contentious subjects in contemporary medicine
and science as technology continues to evolve exponentially.
Modern testing methods are becoming more popular, including
gene injection and alteration into species such as plants and
livestock, and society is becoming closer to adapting these
methods to human therapy and treatment of illnesses.
Periodontal diseases are persistent inflammatory diseases of
the supportive tissues of the teeth triggered by particular
microorganisms, culminating in the gradual degradation of
periodontal ligaments, alveolar bones created by pockets,
recesses, or both. It is multifactorial, consisting of a microbial
threat and variable host immune response modified by genetic
and environmental factors. Periodontitis is typically introduced
as a response to bacteria colonizing the tooth surface and the
gingival crevice. Most of the damage that happens in the host
periodontal tissues is immune-mediated and inflammatory
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immune responses that are known to be a host protective
mechanism to defend against infection.1 Genetic methods in
periodontal tissue engineering demonstrate early promise in
supplying growth factor genes to periodontal lesions. Gene
therapy approaches jointly interface and supplement stem cell
therapy and new scaffolding technology to improve their
ability to recover tissue function and form invariably. The
Tissue Engineering Technique reconstructs the natural target
tissue by integrating three components, including scaffolding,
signaling molecules, and cells. The area of tissue engineering
has entered a point where several usable tissues may be
developed or regenerated in the laboratory or the patient.
Periodontal tissue engineering comprises of three approaches.
Protein-based, cell-based, or gene-based.2 In this review, the
gene-based approach is discussed.
Gene therapy approaches in Periodontitis2
In Vivo: The in-vivo technique for gene transfer includes the
infusion or implantation of genetic material directly into the
host. In-vivo gene therapy locally targets cells or tissue at the
injection site. This method minimizes the possibility of
infection, as only one treatment is needed for the patient.
However, it is highly difficult to transfect in-vivo cells
resulting in low levels of protein expression, and, importantly,
it is difficult to prevent the expression of the growth factor in
secondary tissues. To resolve some of the difficulties
associated with direct injection distribution, which involve
clearance from the delivery site and vector deterioration or
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 Adenoviruses: A family of double-stranded DNA genome
viruses that cause gastrointestinal, intestinal, and eye
infections in humans.
 Adeno-associated viruses: a class of small, singlestranded DNA viruses that can inject their genetic
material at a particular chromosome 19 site.
 Herpes simplex viruses: a family of double-stranded
viruses that can invade a specific form of cell, i.e.
Neuron.

inactivation, scaffolding should be used along with a bioactive
signal. Cell and gene-based systems that utilize scaffolding
matrices for periodontal tissue engineering.
 Extra oral and intraoral stem cells are a suitable and
usable alternate source for harvesting and expansion of
multipotent colonies. Adequate cell density could be
achieved in vitro in a stable setting and made readily
accessible for re-implantation at a periodontal defect
location.
 The available direct and cell-based transmission of the
therapeutic gene has been shown to improve the
regenerative capacity and increase the abundance of
essential factors. The gene of interest is either inserted
directly into the periodontal defect by a retrovirus or it
may be integrated into an embryonic stem cell (ES) or
adult stem cell that is eventually enlarged and transported
to the region of interest.
 Prefabricated and image-based scaffolds are becoming an
integral component of regenerative medicine. A specified
supporting framework enables the position and guidance
of the related cells and proteins and the creation of a
mechanically competent environment. Periodontal
regeneration scaffolds are distributed in particulate, rigid,
and inject table types. New technology has made it
possible to customize scaffolds that match into a
periodontal defect and have an external and an internal
defect.
Ex vivo: The ex-vivo gene transfer approaches include the invitro genetic modification of cells and the reintroduction of
cells into the host with or without scaffolding. The ex-vivo
approach is, in many ways, better for the patient since the
immune reaction to virus particles or the infectious and
harmful consequences of transfection agents are reduced. The
downside is that it requires two different intrusive treatments
for the patient, which raises the possibility of infection.
However, it is possible to select the form of transduced or
transfected cells.
Vector: A gene that is incorporated directly into a cell does
not normally function. Instead, a carrier called a vector is used
to inject the therapeutic gene into the target cells of the patient.
The most famous vector used is a virus that has been
genetically engineered to bear regular human DNA. Viruses
induce diseases of humans by encapsulating and transmitting
genes to cells. Such forms of viruses, such as retroviruses,
incorporate their genetic material (which can be modified to
contain the therapeutic gene) into the human cell chromosome.
Other viruses, such as adenoviruses, have their DNA
incorporated into the nucleus of the cell, but the DNA is not
absorbed into the chromosome. The vector may be
administered intravenously or injected directly into a particular
tissue in the body where it is picked up by individual cells
(target cells). Alternatively, a sample of the patient's cells will
be extracted and subjected to the vector in a laboratory setting;
the vector-containing cells are then reintroduced into the
patient.2
Four of the various forms of viruses used as vectors for
gene therapy are:3 Retroviruses (e.g. HIV): a family of
viruses that may produce double-stranded copies of their DNA
genomes. These copies of the genome may be inserted into
host cell chromosomes.

One of many methods can be used to fix defective genes:4


A normal gene can be implanted into an unspecific
position within the genome to substitute a non-functional
gene; this is the most popular method.
A defective gene may be substituted for a regular gene by
homologous recombination.
A mutated gene could be restored by selective reverse
mutation, which restores the gene to its normal working
status.
The control (the degree to which the gene is activated on
or off) of a single gene could be modified.





Gene therapy vectors used in periodontics are:
1. Viral





Vectors of Adenovirus (AV)
AAV (Adeno-Associated Viral Vector)
Recombinant Adeno-Viral Vectors
Lentivector

2. Non-viral
 Gene-Active Matrix (GAM)
 Bubble Liposome and Ultrasound for Gene Transmission
Adenovirus Vectors (AV): Adenovirus vectors are the most
widely used vectors for gene therapy. They are also used as
vaccinations for the expression of antigens. Adenovirus vectors
can be replicative-defective; some important viral genes are
removed and substituted by a cassette that expresses a foreign
therapeutic gene.5 Bone morphogenetic proteins (BMPs) have
significant potential for periodontal tissue regeneration. Their
limitations include the temporary biological function and their
poor bioavailability at the wound site. Gene transfer may
function as an alternate therapy method to provide BMPs to
periodontal tissues.6Adsare highly immunogenic and
substantial engineering is needed to avoid the leakage of the
gene resulting in the removal of transduced cells by CTL in
vivo.7 Noggin is a BMP bioactivity blocker that binds to
selected BMPs and inhibits the binding of BMP-2,-4, and-7 to
cell surface receptors. Bone lesions treated with AV / BMP-7
gene delivery displayed accelerated chondrogenesis,
accompanied by osteogenesis, cementogenesis, and predictable
bridging of periodontal bone defects. The findings of this
experiment showed the first successful proof of periodontal
tissue engineering utilizing ex vivo BMP gene transfer.218
Adenoviral vectors for ex vivo BMP-7 were evaluated along
with noggin gene transfer to promote tissue engineering in rats
with large mandibular bone defects.8In a related sample, the
impact of BMP-7 and noggin gene transfer in an extreme
combined immunodeficiency (SCID) mice model was done.6
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To this end, the animals were contaminated with P. gingivalis
and the tiny hairpin (sh) RNA (AAV-sh-Ctsk) was used to
silence cathepsin K. As a consequence, AAV-mediated Ctsk
silencing successfully shielded animals from periodontal tissue
injury and alveolar bone loss.16
rAds (Recombinant Adeno-Viral) Vectors: Wild
adenoviruses, like human adenovirus type 5, are linked with a
variety of minor illnesses, such as respiratory infections.
Recombinant adeno-associated virus (rAds) is a purified
replication of human parvovirus that enables it to be safely
used as a gene delivery method. rAds have been used as gene
distribution vectors owing to a variety of special features:17
 Ads have a strong transduction ability both in dividing
and non-dividing cells;
 Ads do not cause apparent phenotypic shifts in
transduced cells;
 Advertisements do not merge into the host genome and
stay episomal.
Photo courtesy: Rios HF, Lin Z, Oh B, Park CH, Giannobile WV.
Cell‐and gene‐based therapeutic strategies for periodontal
regenerative medicine. J Periodontol2011 ;82:1223-37

Another study tested periodontal attachment recovery in a
rabbit sample utilizing mixture of ex vivo autologous bone
marrow mesenchymal stem cells (MSCs) and AV for BMP-2
gene transmission.10 In a related analysis, ex-vivo AV / BMP-2
gene transmission using canine periodontal ligament stem cells
(PDLSCs) was evaluated for peri-implantitis defects in dogs.
In conclusion, the ex vivo BMP2 gene distribution utilizing
PDLSCs improved new bone structure and re-osseointegration
in peri-implantitis defects.11 The findings of this study have
shown that AV / PDGF-B gene delivery has sustained signal
transduction effects in human gingival fibroblasts. The
functions of the hepatocyte growth factor (HGF) along with
human dental pulp stem cells (DPSCs) in periodontal tissue
regeneration have also recently been studied. Results suggest
that adenovirus-mediated transfer of the hepatocyte growth
factor gene to human dental pulp stem cells increased the
capacity for periodontal regeneration in the swine model.12
AAV (Adeno-Associated Viral Vectors): Adeno-associated
viral vectors are derived from a replication-deficient, nonpathogenic parvovirus with a single-stranded DNA genome
and are especially successful in the transduction of nondividing cells.13 AAVs have been suggested as a gene
transmission vector to inhibit the development of the
periodontal disorder in rats. Cirelli et al. demonstrated the
usage of serotype 1-based pseudotyped adeno-associated virus
vector (AAV2/1) to deliver TNF receptor-immunoglobulin Fc
(TNFR: Fc) to rats experiencing Porphyromonas gingivalis
(P.g.). The findings of this analysis revealed that AAV2/1TNFR: Fc contributed to potent inhibition of periodontal
disease progression.14 The AAV-mediated RNAi knockdown
(sh) of Atp6i / TIRC7 gene expression was examined in the
treatment of periodontal disease wherein Mice had been treated
with P. gingivalis W50 in maxillary periodontium to cause
periodontitis. Data indicate that AAV-shRNA-Atp6i / TIRC7
therapy could significantly improve the health of mice with
periodontal disease-mediated P. gingivalis.15 In a more recent
in vivo experiment with mice, the function of cathepsin K
(Ctsk) in chronic periodontal infection and inflammation was
examined.

The recombinant adenoviral vector (rAds) encoding for a
platelet-derived growth factor: was examined foragene that
delivers PDGF transgenes to cells to facilitate periodontal
tissue regeneration. The results showed continuous
transmission of PDGF genes inducedcementoblast activity in
vitro. In conclusion, it was proposed that this treatment may
provide the benefit of supplying in vivo recombinant proteins
to tissues for prolonged periods as a new approach to
periodontal tissue engineering.18 In an in vitro assay, ex-vivotransfection of rAds (Ad2) encoding PDGF-A or PDGF-1308
to periodontium-derived cells. As a consequence, it has been
stated that Ad2 / PDGF effectively transduced periodontiumderived cells and stimulated biological activity. This research
promotes the possible usage of gene therapy for the sustained
release of PDGF in periodontal tissues.19
Lentivector: In recent years, the study has centered on the
usage of lentitizers, which, like their basic retrovirus
equivalents, are devoid of viral proteins, free from replication
of a competent virus, and additionally capable of transducing
non-dividing cells. This function is useful for many gene
therapeutic applications targeting post-mitotic, strongly
differentiated cells. These lentitives are currently used in
approximately 1.4% of clinical trials.20 Lentivector transfection
can be used to examine the inhibition of osteogenic
differentiation of human PDL cells (hPDLCs) by follicular
dendritic cell secreted protein (FDC-SP). The findings of one
clinical trial demonstrated that FDC-SP transfection had a
negligible adverse effect on the proliferation of hPDLCs and
implied the biological function of FDC-SP as a fibroblast
phenotype stabilizer by inhibiting the differentiation of
hPDLCs into mineralized tissue-forming cells, thus regulating
periodontal tissue regeneration.21 Lentivector vectors represent
a potential for transducing many forms of non-dividing cells.22
Lentivector gene delivery may be an appropriate strategy for
alveolar bone repair applications requiring sustained, longterm expression of therapeutic proteins, but they also have
some safety concerns.
Gene-activated matrix: Gene-activated matrix (GAM)
technology is a direct gene transfer technique that incorporates
the two strategies — tissue engineering and the local gene
delivery mechanism for periodontal tissue regeneration. GAM
acts as a local bioreactor of therapeutic gene expression and
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offers a systemic template to resolve lesion defects for cell
adhesion, proliferation, and extracellular matrix synthesis
(ECM). As GAM is inserted into a tissue defect, the
granulation tissue fibroblasts proliferate and migrate to GAM
and pick up and transiently express the therapeutic gene to
facilitate tissue regeneration.23 While a variety of studies are
based on the safety profile of adenovirus-mediated gene
therapy, few of them have examined the local distribution of
AVVs utilizing a gene-activated matrix. Chang et al examined
the local administration of AVV encoding human PDGF-B
with a gene-activated collagen matrix. The findings showed
that the DNA vector-E1-, E3-deleted human adenovirus
serotype 5 vectors are a healthy approach for delivering toothsupporting alveolar bone defects. No treatment-related toxicity
or systemic intervention has been established and these
findings encourage further clinical advancement of AV /
PDGF-B for oral and craniofacial bone regeneration therapy.24
Bubble Liposomes and Ultrasound for Gene Delivery:
Bubble liposomes were formed as a valuable carrier for gene
or drug distribution and recorded improved delivery
performance with high-frequency ultrasound. The goal was
therefore to investigate the possibilities of transmitting genes
to gingival tissues utilizing bubble liposomes and ultrasound.
Sugano et al contrasted the transmission of bare plasmid DNA
encoding luciferase or enhanced green fluorescent protein
(EGFP) to the lower labial gingiva of Wistar rats utilizing
bubble liposomes, with or without ultrasound exposure. In
conclusion, the combination of bubble liposomes and
ultrasound offered an effective strategy for transporting
plasmid DNA to the gingiva, and bubble liposomes may be
considered a versatile carrier for the transmission of genes or
medicines. This method can be used to provide several
therapeutic molecules to the target tissue which can act as a
viable treatment tool for periodontitis in the future.25 The
difficulty of the gene-enhanced periodontal regenerative
therapy resides in the determination of which gene or gene
combinations are required and adequate to promote the
regeneration of several tissue types in the periodontium. In the
future, it could be possible to replicate the natural healing
mechanism by creating novel biomimetic scaffolds that
respond to or release environmental stimuli (proteins or genes)
according to individual cellular requirements. Cooperation
between tissue engineering and periodontal practitioners can
ultimately help to solve the challenges.26
Significant studies supporting Periodontal Gene Therapy
Established growth factor (PDGF) gene delivery:
 In their research, Jin et al.9 demonstrated that direct in
vivo gene transfer of PDGF-B induced tissue
regeneration in large periodontal defects. Adenoviruscontaining matrix encoding luciferase (control), a
dominant-negative PDGF-A (PDGF-1308), or PDGF-B
mutant were used as a vector. Results indicated that in
vivo direct gene transfer of PDGF-B stimulates the
regeneration of the alveolar bone and cementum in large
periodontal defects. Gene therapy using PDGF-B may
offer potential applications for periodontal tissue
engineering.
 Anusaksathien et al.27 in an ex vivo investigation found
that the expression of PDGF-A and PDGF-B genes in
gingival wounds has been extended for up to 10 days.
The three-dimensional collagen lattices of Human

Gingival Fibroblasts were transduced by adenovirus
encoding successfully.
 Giannobile et al.18 reviewed diverse drug delivery
pathways and new approaches to oral and toothsupporting
reconstructive
systems,
including
periodontium and alveolar bone. Recombinant adenoviral
vectors encoding the PDGF‐A gene have been
constructed to facilitate the transmission of PDGF
transgenes to the cells. These results indicated that the
gene distribution of the platelet-derived growth factor
activates cementoblast development that is maintained
beyond that of the rhPDGF-AA application.
Delivery of bone morphogenetic protein:




Franceschi et al.8 explored the in vitro and in vivo
transition of the BMP-7 gene to bone formation. The
osteogenic effect of AdCMV‐BMP7, an adenovirus
containing BMP7 cDNA under the guidance of the
CMV promoter was built using Cre / lox recombination.
Data obtained demonstrated that the AdCMV‐BMP7
transduced cells generated biologically active BMP‐7
both in vitro and in vivo, and demonstrated that direct
viral transduction gene therapy utilizing a virus/matrix
implant may be a feasible route to inducing bone
regeneration.
Dunn et al.6 have shown that the direct in vivo gene
transmission of Ad (Adenoviral vector) / BMP-7 in a
collagen gel carrier has facilitated the active
regeneration of alveolar bone defects around dental
implants. The study concluded that in-vivo gene therapy
of BMP-7 provides promise for alveolar bone
engineering applications.

Conclusion
Vectors in gene therapy is a revolutionary advancement in the
field of genetics. The genetic basis of an individual is known to
influence the severity and progression of periodontal disease.28
The revolutionary discovery will open gates for better clinical
outcomes in terms of understanding and treating severe
periodontal diseases, which could benefit in treating genetic
diseases associated in the field of dentistry .29
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Comparative Evaluation of Efficacy of Four Different
Materials in the Repair of Amalgam Restorations: An In Vitro
Study
Aniket Chavan1, Pawan Darak2, Saritha Vallabhaneni3, Sayed Mateen Peerzade4, Suresh Shenvi5, Thimmanagowda N Patil6

A b s t r ac t
Aim: This study was aimed to compare the microleakage of amalgam restorations repaired with bonded amalgam, composite resin, ormocer,
and glass ionomer restorative material.
Materials and methods: Sixty extracted maxillary human premolars were prepared and restored with class I amalgam. A simulated defect was
prepared that included the cavosurface margin on restorations, and the premolars were assigned to four treatment groups (n = 15): In group
I, premolars were treated by bonded amalgam; in group II, premolars were repaired with composite resin; in group III, premolars were repaired
by ormocer; and in group IV, premolars were repaired with glass ionomer restorative material. The teeth were immersed in 50% silver nitrate
solution, thermocycled, sectioned longitudinally, and then blindly observed under a stereomicroscope by three trained examiners. Microleakage
was evaluated using a 0–4 scale for dye penetration, and data were analyzed by Kruskal–Wallis test and Mann–Whitney U-test.
Results: The microleakage values were more in the group repaired with glass ionomer restorative material and the Chi-squared test showed no
significant difference in between the groups repaired with bonded amalgam, composite resin, and ormocer, but showed significant difference
between the groups repaired with ormocer and glass ionomer restorative materials and between composite resin and glass ionomer restorative
materials.
Conclusion: None of the restorative techniques evaluated were able to completely eliminate marginal microleakage.
Clinical significance: The results seem to be favorable within the limits of the in vitro conditions of the present study; however, the in vivo
conditions are the best for clinically relevant findings.
Keywords: Amalgam, Microleakage, Restoration.
The Journal of Contemporary Dental Practice (2020): 10.5005/jp-journals-10024-2872

I n t r o d u c t i o n

1,4,5

On a worldwide scale, dental amalgam is the most common direct
filling restorative material used, especially for posterior teeth.
Despite all the controversies regarding the adverse effects of
mercury on health, amalgam has retained its position as one of the
most commonly used restorative material.1
The popularity of amalgam might be attributed to its good
mechanical properties, low cost, ease of application, high longevity,
which has sustained its use despite numerous challenges and
the development of alternatives. Amalgam has low technique
sensitivity, good wear resistance, and self-sealing ability.2,3
Failure of dental restorations is the major concern in the dental
practice. Survival and failure rates may be used as the measures
of clinical performance. One of the major steps in the breakdown
of the margin is extrusion of the amalgam along the margins and
formation or enlargement of the tooth–amalgam gap. Creep
rate has been found to correlate with the marginal breakdown of
amalgam restorations; that is, the higher the creep magnitude, the
greater the degree of marginal deterioration.4
The use of amalgam bonding agents has become popular in
the restoration of posterior teeth, demonstrates many potential
advantages, including tooth reinforcement, and increases the
retention without the need of conventional cavity designs providing
a conservative preparation, decreased postoperative sensitivity,
better marginal adaptation, decreased microleakage, and reduction
of secondary caries.4

Resin-based tooth-colored materials have become increasingly
popular as overall restorative materials, including posterior
restoration applications. 5,6 Resin composites have also been
shown to successfully repair amalgam restorations, because of the
improved filler content, improved use of adhesive agent, fracture
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resistance, better marginal adaptation, and minimal shrinkage.7
Ormocers are organically modified ceramics which is a combination
of a polycondensed inorganic and organic networks. Ormocers have
an inorganic backbone based on the SiO2 and are functionalized
with polymerizable organic units. This produces 3-dimensional
polymeric composites. Ormocers are mechanically stable,
chemically resistant, esthetic, and advantageous when compared
to conventional composites like outstanding biocompatibility,
minimal shrinkage; resistance to masticatory loading, and the bond
strength achieved is stable.8
Glass ionomer cement (GIC) is a unique restorative material
with many uses in clinical practice. What differentiates GIC from
other restoratives is their chemistry, which allows them to be selfadhesive to enamel and dentin and provide for caries-protective
fluoride release at the margins of restorations, as well as their ability
to have the fluoride within their chemical matrix recharged by
outside exposure to the other fluoride-containing materials. Other
unique features include their moisture tolerance, allowing GIC to
be used for a wide variety of clinical applications. The successful
addition of new restorative materials to an existing restoration may
be the most conservative course of treatment in certain situations.
Occasionally, the repair of an amalgam restoration can provide a less
invasive procedure than its complete removal and replacement. The
success of such procedures may be directly affected by the strength
of the bond and microleakage between the old and new restorative
materials and between tooth structure and restorative materials.9,10
Microleakage tests are the useful methods to evaluate the
sealing performance of adhesive systems. Among the different
methods employed, dye penetration measurement performed
on the sections of restored teeth is the most commonly used
technique due to its low cost and simplicity.10 This in vitro study
was aimed to assess the repair quality of amalgam restorations
using bonded amalgam, composite resin, ormocer and glass
ionomer restorative material at restoration/repair and repair/
tooth interfaces after partial removal of preexisting amalgam by
quantitative microleakage assessment using silver nitrate dye and
stereomicroscopic analysis.

Table 1: Description of materials used in the present study

M at e r ia l s

Repair Procedure

and

M e t h o d s

Materials
Composite resin
FiltekZ350™

Description
Filtek TM Z350 universal
restorative material is a visible
light-activated, radiopaque
restorative composite resin
designed for using in anterior
and posterior restorations.
The fillers are a combination
of aggregated zirconia/silica
cluster filler with an average
cluster particle size of
0.6–1.4 microns with a primary
particle size of 5–20 nm and
non-agglomerated/nonaggregated 20-nm silica filler.
The inorganic filler loading
is about 78.5% by wt (59.5%
by volume). Filtek TM Z350
universal restorative material
contains bis-GMA, UDMA, and
TEGDMA resins
Bonded amalgam
Contents: activator, primer,
(3M ESPE, Adper)
adhesive, catalyst, and etchant
Ormocer (Ceram X) Designed for using in anterior
and posterior restorations BisGMA resins
Packable glass
Fluoride releasing and
ionomer restorative posterior restorations
material (Fuji IX)

Manufacturer
3M ESPE,
India

Adper
Dentsply

Dentsply

Restorative Procedure
Restoration of the teeth specimens was done using handcondensed amalgam, into the preparations with the purpose of
covering entire walls along with cavosurface margins. This was
followed by carving of the tooth contour using sharp carver. After
the time period of 72 hours, polishing of the restorations were done
followed by storage in saline solution at 37°C.

The present study was conducted in the Department of
Conservative Dentistry and Endodontics at PMNM Dental College
and Hospital in Bagalkot. Sixty freshly extracted premolars were
included in the present study. Cleaning of the roots was done
for removing the debris. Before utilizing, all the specimens were
disinfected by thymol solution (0.5%). Random division of all the
specimens was done into four different groups with 15 samples in
each group as shown in Table 1: Group I = bonded amalgam (3M
ESPE, Adper), Group II = composite resin (Filtek, Tetric EvoCeram),
Group III = ormocer (Ceram X, Dentsply) and Group IV = packable
glass ionomer restorative material (Fuji IX).

In the amalgam restorations, preparation of fresh class 1 cavities
(1 mm wide, 2 mm deep, and 3 mm long) was done along the
cavosurface margins with the aim of simulating a defect. After the
sample preparation, the teeth samples were randomly divided into
four different groups with fifteen specimens in each group: Group
I = bonded amalgam (3M ESPE, Adper), Group II = composite resin
(FILTEK, Tetric EvoCeram), Group III = ormocer (Ceram X, Dentsply),
and Group IV = packable glass ionomer restorative material (Fuji
IX). All the samples were restored using the materials as per their
respective groups.

Specimen Procedure

Thermocycling of all the specimens was done (500 cycles) between
5°C and 55°C with a one-minute dwell time. Glass ionomer was
used for filling up the teeth apice (Ketac Bond—3M ESPE, St Paul,
MN, USA) followed by coating with nail varnish (2 layers) leaving
the repair margins uncoated. In the absence of light, immersing of
the specimens was done in 50% silver nitrate solution for 24 hours
at 37°C. Then, they were washed in running water and immersed

Preparation of class 1 cavities was done on the occlusal surface
to be 2 mm wide, 4 mm deep, and 3 mm long with the help of
a high-speed handpiece and a carbide plain fissure bur # 245.
Replacement of the burs was done after making every five cavities.
The measurement of the dimension was done using periodontal
probe for the maintenance of uniformity.
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into another vial with photodeveloping solution (Decktol, Kodak,
Sao Jose Dos Campos, SP, Brazil) for 6 hours under continuous
illumination to reduce the formation of precipitated silver ions.
Each specimen was longitudinally sectioned by a cutting machine
(Dentorium, New York) in a buccolingual direction through the
restoration center. The sections were examined blindly by three
trained examiners with a stereomicroscope (Lawrence & Mayo) at
50× magnification. The data collected were statistically analyzed.
Each section was then graded for microleakage at the repair/
tooth and repair/restoration interfaces as follows (Fig. 1):
• Score 0—no dye infiltration (Fig. 1A)
• Score 1—dye penetration up to one-third of the repair axial
wall (Fig. 1B)
• Score 2—dye penetration up to two-thirds of the repair axial
wall (Fig. 1C)
• Score 3—dye penetration onto the entire repair axial wall
(Fig. 1D)
• Score 4—dye penetration onto the pulpal wall of the repair
(Fig. 1E).

R e s u lts
This in vitro study was done to compare the microleakage of
amalgam restorations which was repaired with bonded amalgam,
composite resin, ormocer, and glass ionomer restorative material.
The study included a sample size of 60 teeth and randomly divided
into four groups containing 15 teeth each (Fig. 2). The results
showed that there was an overall statistical significant difference
between the four groups (Table 2 and Fig. 3). No statistical
significant difference was observed between the bonded amalgam,
composite resin, and ormocer groups. However, there was a
statistical significant difference between the composite resin and
GIC and the ormocer and GIC groups.
For the repair/restoration interface, the microleakage values
were more in the group repaired with glass ionomer restorative
material (Table 3 and Fig. 4). And, the Chi-squared test showed no
significant difference in between the groups repaired with bonded
amalgam, composite resin, and ormocer, but showed significant
difference between the groups repaired with ormocer and glass
ionomer restorative material and between composite resin and
glass ionomer restorative material (Fig. 5).
For the repair/tooth interface, the microleakage values were
more in the group repaired with glass ionomer restorative material.
And the Chi-squared test showed no significant difference in
between the groups repaired with bonded amalgam, composite
resin, and ormocer, but showed significant difference between
the groups repaired with ormocer and glass ionomer restorative

material and between composite resin and glass ionomer
restorative material (Tables 4 and 5).
The mean microleakage values of the group repaired with
glass ionomer restorative material showed highest readings (3.1)
indicating more microleakage in this group followed by the group
repaired with bonded amalgam (1.9) and composite resin (0.7).
Mean microleakage values of the group repaired with ormocer (0.6)
were least, including less microleakage. The mean microleakage
values of the group repaired with glass ionomer restorative material
showed highest readings (2.5) indicating more microleakage in this
group followed by the group repaired with bonded amalgam (1.7)
and composite resin (0.9). Mean microleakage values of the group
repaired with ormocer (0.6) were least, including less microleakage
(Tables 6 and 7).
The readings showed that the group repaired with glass
ionomer restorative material was the most to leak followed by
the groups repaired with bonded amalgam, composite resin, and
ormocer, where the ormocer group showed least microleakage.

D i s c u s s i o n
Amalgam restoration repair is regarded as efficacious and
reasonable alternative treatment in terms of cost-effectiveness
in comparison with whole replacement.10 In this study, human
premolar teeth were selected because these teeth are extracted
more frequently for orthodontic purpose and are easily available.
The present study showed that all the four restorative materials
bonded amalgam, composite resin, ormocer, and GIC that were
investigated exhibited microleakage at the repair/restoration and
the repair/tooth interfaces. Among these materials, repair with
ormocer showed less microleakage than that of composite resin
followed by bonded amalgam and GIC at both repair/tooth and
repair/restoration interfaces, but a statistical significant difference
was found between ormocer/GIC groups and composite resin/
GIC groups.
The present study showed that there was no statistically
significant difference between the ormocer and the composite
resin groups. Our results are in agreement with the study by
Sharma et al.11 where there was no statistically significant
difference between the ormocer and composite resin groups. The
ormocer and composite resin exhibited the best sealing ability.
The lowest polymerization shrinkage microfilled composite
resins mainly contain filler particles with a mean diameter of
less than 100 nm and such fillers are called nanofillers. The
composite resin showed lesser microleakage when compared
to bonded amalgam in this study which is in agreement with
a study of Popoff et al. 4 For the repair/restoration interface,

Figs 1A to E: (A) Score 0; (B) Score 1; (C) Score 3; (D) Score 3; (E) Score 4
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Figs 2A and B: (A) Specimens; (B) Defect in the restoration created
Table 2: Status of microleakage for the repair/restoration interface in four different groups
Microleakage
Score 0
Score 1
Score 2
Score 3
Score 4
Total

Bonded
amalgam
6
1
1
3
4
15

(%)
40.00
6.67
6.67
20.00
26.67
100.00

Composite
resin
9
4
0
1
1
15

(%)
60.00
26.67
0.00
6.67
6.67
100.00

Ormocer
12
1
0
0
2
15

(%)
80.00
6.67
0.00
0.00
13.33
100.00

Glass ionomer
cement
1
1
2
3
8
15

(%)
6.67
6.67
13.33
20.00
53.33
100.00

Total
28
7
3
7
15
60

Overall Chi-squared = 28.4762, p = 0.00472*
Bonded amalgam vs composite resin, Chi-squared = 6.2001, p = 0.1852
Bonded amalgam vs ormocer, Chi-squared = 6.6673, p = 0.1551
Bonded amalgam vs GIC, Chi-squared = 5.2383, p = 0.2645
Composite resin vs ormocer, Chi-squared = 3.5622, p = 0.3131
Composite resin vs GIC, Chi-squared = 16.6445, p = 0.0021*
Ormocer vs GIC, Chi-squared = 17.9082, p = 0.0012*
*p < 0.05

Fig. 3: Frequencies of dye penetration scores of marginal microleakage
for repair/restoration interfaces in four groups

bonded amalgam showed a higher level of microleakage than
repair with composite resin.12,13
Although several studies have shown that primers and
adhesives form ionic bonds with metal oxides or with the active
744

metal compounds of the amalgam, the existence of a true chemical
bond between composite resin and amalgam is controversial.4
However, the marginal leakage around composite resin restorations
is reduced to a minimum at repair/tooth interface. The reason for
less microleakage at repair/tooth interface may be due to the reason
that composite resin was introduced within the microporosities of
the etched enamel, photocuring of composite resin through the
thin enamel may reduce its polymerization shrinkage which may
lead to decreased marginal gap and less amount of microleakage
and the introduction of improved dentin bonding agents made
it possible to develop a continuous bonding of the resin material
from dentinal wall to enamel wall.14–16
The marginal leakage is more at the repair/restoration interface.
It is interesting to note that the results of the current study
highlighted the repair/restoration interface as the weakest part
of the repaired restorative complex. This can be clarified in a way
that a better adhesion of the bonding agent to existing amalgam
is achieved if the roughened surface is not acid-etched. The results
of the present study are consistent with the results obtained in the
study conducted by Maroney et al. and also with Cardash et al. who
described microleakage at the etched amalgam/composite resin
interface. Etching of the amalgam surface in the present study
showed an adverse effect on the leakage between amalgam and
composite resin.17,18
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Table 3: Status of microleakage for the repair/tooth interface in four different groups
Microleakage
Score 0
Score 1
Score 2
Score 3
Score 4
Total

Bonded
amalgam
3
3
4
5
0
15

(%)
20.00
20.00
26.67
33.33
0.00
100.00

Composite
resin
8
3
2
2
0
15

(%)
53.33
20.00
13.33
13.33
0.00
100.00

Ormocer
10
2
2
1
0
15

(%)
66.67
13.33
13.33
6.67
0.00
100.00

Glass ionomer
cement
2
1
4
4
4
15

(%)
13.33
6.67
26.67
26.67
26.67
100.00

Total
23
9
12
12
4
60

Overall Chi-squared = 25.6722, p = 0.01197*
Bonded amalgam vs composite resin, Chi-squared = 4.2252, p = 0.2318
Bonded amalgam vs ormocer, Chi-squared = 7.3032, p = 0.0631
Bonded amalgam vs GIC, Chi-squared = 5.3113, p = 0.2527
Composite resin vs ormocer, Chi-square = 0.7562, p = 0.8602
Composite resin vs GIC, Chi-squared = 9.9323 p = 0.0423*
Ormocer vs GIC, Chi-squared = 12.1332 p = 0.0116*
*p < 0.05

Fig. 4: Frequencies of dye penetration scores of marginal microleakage
for repair/tooth interfaces in four groups

Figs 5A to D: (A) No dye penetration; (B) Dye penetration along onethird of repaired axial wall; (C) Dye penetration along two-thirds of the
repaired axial wall; (D) Dye penetration onto the pulpal wall of repair

One of the explanations for the increased amount of leakage
at the composite resin/amalgam interface was that it might not
be possible to completely remove the gel from the roughened
amalgam surface before applying bonding agent and composite
resin. The findings in the present study are concomitant with the
study conducted by Hadavi et al. Some reaction between metal
and bonding agent might be responsible for better adhesion, and
acid etch disrupts this process.19
The present study showed that bonded amalgam has less
microleakage when compared to GIC which is in agreement with
the study conducted by Hoshi et al.20 Our results agree with the data
reported with this in vitro study since no material was able to eliminate
microleakage completely and the best results were obtained with
the application of adhesive materials and superior performance that
resulted in lesser microleakage when compared to GIC.
The maximum microleakage was seen with the GIC group in the
present study which is in agreement with Alperstein et al. where
showed slight to moderate marginal leakage with GIC in contrast
to none or minimal leakage with amalgam and composite resin
was seen. The maximum microleakage produced may be due to

the fact that no primer was used with this type of glass ionomer.
The function of primer is to modify the smear layer and adequately
wet the tooth surface to facilitate adhesion of the material to the
hard tissue.6,21
The present study showed statistical significant difference
between the ormocer and GIC group which is in accordance with
a study conducted by Gupta et al. which showed statistically
significant difference between ormocer and GIC where ormocer
showed high shear bond strength than GIC indicating less
microleakage than GIC.6 Also, a statistically significant difference
was observed between the composite resin and GIC group, where
composite resin showed less microleakage than GIC which is in
concurrence with a study by Ersin NK et al. where there was a
statistical significant difference between the two groups.22
In the present study, none of the four restorative materials
prevented the dye penetration. This result is in agreement with
the study conducted by Gerdolle et al.23 The results concluded
that none of the four restorative materials prevented the dye
penetration. The ormocer and packable composites exhibited the
lowest microleakage, followed by resin-modified glass ionomer.
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Table 4: Comparison of four groups with respect to microleakage for repair/restoration interfaces by Kruskal–Wallis ANOVA
Groups
Bonded amalgam
Composite resin
Ormocer
Glass ionomer cement

Mean
1.9
0.7
0.6
3.1

SD
1.8
1.2
1.4
1.3

Median
2.0
0.0
0.0
4.0

Sum of ranks
494.0
353.5
312.0
670.5

H value
19.5517

p value
0.0002*

*p < 0.05

Table 5: Pairwise comparison of four groups with respect to microleakage for repair/restoration interfaces by Mann–Whitney U-test
Groups
Bonded amalgam
Composite resin
Bonded amalgam
Ormocer
Bonded amalgam
Glass ionomer cement
Composite resin
Ormocer
Composite resin
Glass ionomer cement
Ormocer
Glass ionomer cement

Mean
1.9
0.7
1.9
0.6
1.9
3.1
0.7
0.6
0.7
3.1
0.6
3.1

SD
1.8
1.2
1.8
1.4
1.8
1.3
1.2
1.4
1.2
1.3
1.4
1.3

Median
2.0
0.0
2.0
0.0
2.0
4.0
0.0
0.0
0.0
4.0
0.0
4.0

Sum of ranks
269.50
195.50
276.50
188.50
188.00
277.00
251.00
214.00
147.00
318.00
149.50
315.50

U value

Z value

p value

75.50

−1.5347

0.1249

68.50

−1.8250

0.0680

68.00

−1.8458

0.0649

94.00

−0.7673

0.4429

27.00

−3.5464

0.0004*

29.50

−3.4427

0.0006*

*p < 0.05

Table 6: Comparison of four groups with respect to microleakage for repair/tooth interfaces by Kruskal–Wallis ANOVA
Groups
Bonded amalgam
Composite resin
Ormocer
Glass ionomer cement

Mean
1.7
0.9
0.6
2.5

SD
1.2
1.1
1.0
1.4

Median
2.0
0.0
0.0
3.0

Sum of ranks
526.5
358.0
303.5
642.0

H value
17.1261

p value
0.0007*

*p < 0.05

Table 7: Pairwise comparison of four groups with respect to microleakage for repair/tooth interfaces by Mann–Whitney U-test
Groups
Bonded amalgam
Composite resin
Bonded amalgam
Ormocer
Bonded amalgam
Glass ionomer cement
Composite resin
Ormocer
Composite resin
Glass ionomer cement
Ormocer
Glass ionomer cement

Mean
1.7
0.9
1.7
0.6
1.7
2.5
0.9
0.6
0.9
2.5
0.6
2.5

SD
1.2
1.1
1.2
1.0
1.2
1.4
1.1
1.0
1.1
1.4
1.0
1.4

Median
2.0
0.0
2.0
0.0
2.0
3.0
0.0
0.0
0.0
3.0
0.0
3.0

Sum of ranks
278.50
186.50
292.50
172.50
195.50
269.50
248.00
217.00
163.50
301.50
154.00
311.00

U value

Z value

p value

66.50

−1.9080

0.0564

52.50

−2.4887

0.0128*

75.50

−1.5347

0.1249

97.00

−0.6429

0.5203

43.50

−2.8620

0.0042*

34.00

−3.2560

0.0011*

*p < 0.05

The highest microleakage values were seen with compomer
group. Regarding the polymerization shrinkage, composite
resin demonstrated the lowest values, followed by ormocer
and compomer. The resin-modified GIC presented the highest
746

values. However, this study could not demonstrate that higher
polymerization shrinkage resulted in lower sealing ability, and thus,
polymerization shrinkage was confirmed not to be the only factor
inducing interfacial microleakage.
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C o n c lu s i o n
None of the restorative techniques evaluated were able to completely
eliminate marginal microleakage. For the repair/tooth interface,
repair with ormocer demonstrated a greater sealing ability than
repair with bonded amalgam, composite resin, and glass ionomer
restorative material. For the repair/restoration interface, glass
ionomer restorative material showed a higher level of microleakage
than repair with composite resin, bonded amalgam, and ormocer.
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Assessment of Dentist’s Perception of the Oral Health
Care toward Child with Special Healthcare Needs:
A Cross-sectional Study
Shivayogi M Hugar1, Sanjana P Soneta2, Niraj Gokhale3, Chandrashekhar Badakar4, Riddhi S Joshi5, Rucha Davalbhakta6

A b s t r ac t
Aim: The study aimed to explore dentist's perception of the oral health care toward child with special healthcare needs (CSHCN).
Materials and methods: A total sample size of 250 was calculated. A 13-item validated questionnaire containing four domains were distributed
among the participants. Descriptive analysis was used followed by one-way analysis of variance for comparison.
Results: The results showed 51.54% confidence, 71.33% knowledge, and 66.90% perception among the participants. A statistically significant
results were found between three domains (p value < 0.0001).
Conclusion: The study concludes that there is a need to raise the level of knowledge and awareness about the oral health care of CSHCN among
the dental students and professionals.
Keywords: Oral health, Perception, Special child.
International Journal of Clinical Pediatric Dentistry (2020): 10.5005/jp-journals-10005-1777

I n t r o d u c t i o n
The term child with special healthcare needs (CSHCN) is a catchy
term that can be referred for a vast variety of disability. Children with
special healthcare needs may be born with syndromes, psychiatric
problems, terminal illness, and profound cognitive impairment. The
designation of “child with special healthcare needs” is for children
who face more day-to-day challenges than the other normal
counterpart children of their age. They need extra support and
additional services.
These children require more empathy than sympathy, so it
is our duty as a dentist to acknowledge the issue and provide
them with optimal dental facilities. Every pedodontist should
follow “Every child has the fundamental right to his or her total
oral health”.1 The World Health Organization estimates that the
number of individuals with disabilities in the developed country
comprises 10% of the population, whereas in developing country,
it comprises of 12% of the population. 2 India is one of the fastest
growing economies in the world, but its public health sector is still
an aspect that is unmet. 3
The awareness of dental health as a part of general health has
increased exponentially, but there are still many aspect that are
untouched. In a series of reports it has been highlighted that there
is a limited access of oral healthcare facilities to people with special
health care. The root of this problem starts in the dental college,
where they are providing increasingly minimal educational and
practical experience toward care for CSHCN. Dentists have reported
low poise in caring for patients with special healthcare needs
(SHCNs). It was also recorded that the training received by dental
practitioners for SHCNs was bare minimum. As a result, the dental
practitioners may be hesitant to treat these patients.4
Various studies conducted around the globe have revealed
a low preparedness of the dentist by the Dental Institutes in the
management of patients with SHCNs. Most of the directors of dental
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institute indicate that their postgraduate students required more
guidance with these pediatric patients.5,6
It was found that various barriers existed for the treatment of
CSHCN, which included fear of the dentist, distance to the clinic,
cost of the treatment, transportation difficulties, inability to sit on
the chair, and unwillingness of the dentist.5
As per Indian Census of 2011, 2.68 crore people of the 121 crore
population are “disabled” which constitutes 2.21% of the total
population. In an era where the emphasis is about the “inclusive
development” which is the path toward sustainable development,
focused initiatives for the welfare of disabled persons are essential.7
Therefore, a need arises to overcome all these barriers while
simultaneously spreading cognizance.
Data regarding dentist’s perception toward oral care of disabled
child and their level of gratification from the dental education is
one aspect which is not yet studied thoroughly in India. So the aim
of our study was to understand the gap between education and
application of knowledge regarding dental health toward CSHCN.
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M at e r ia l s

a n d  M e t h o d s

The present study was a cross-sectional questionnaire-based
study conducted in the Department of Pediatrics and Preventive
Dentistry, KLE V.K. Institute of Dental Sciences, KLE Academy of
Higher Education and Research, Belagavi. Ethical approval was
obtained from the research and ethics committee, and permission
to conduct the study was obtained from the college. Sample size
of 246 was calculated by standard sample size calculating formula
and was rounded to 250.8
The questionnaires references were obtained from articles
published in the recent past, and the questions were then precised
to 13 questions that covered the important aspects required. The
questionnaire consisted of four components. The first component
asked the participants to provide their demographic data. The
second component was framed to find the confidence of the
participant. The third component of the questionnaire dealt with
the perception of dentist in accordance of knowledge and quality
of education received from the Dental Institute, and the last
component dealt with the barriers that the dentists faced while
treating a child with SHCN. The response to the questions were
measured on a five-point Likert-type scale: “Strongly disagree,”
“Disagree,” “Neutral,” “Strongly agree,” and “Agree”.5
The validity of the content was approved by group of
professionals. The inclusion criteria for the study were dental
postgraduate students, dental interns, and dental practitioners
in and around the city of Belagavi. The exclusion criteria for our
study were undergraduate students who are still studying and the
participants who do not give their consent.
The participants were given instructions regarding filling of
the questionnaire, a written informed consent was taken, and a
pilot study was conducted among 20 participants to ensure ease
and clarity of answering the questionnaire; furthermore, these
participants were excluded in the final study, and the questionnaire
did not require any modifications.
The study was elucidated to the participants, and those willing
to volunteer were asked to gather in a lecture hall at a programmed
date and time. Written informed consent was obtained from all the
participants, instruction regarding the questionnaire was given, and
the questionnaire were then distributed among 250 participants.
Abundant time was given to the participants to complete their
questionnaire; thereafter, the questionnaires were collected from
them. The identity of the surveyed was kept anonymous.

The collected forms were then analyzed and in MS excel
sheet (Microsoft Corp.). The data were entered and using IBM
SPSS software (version 20.0 Chicago IL, USA) percentages were
calculated. The test–retest reliability of the survey questions was
determined by administering the questionnaire to 15 participants
selected randomly, and after 2 weeks a repeat test was done. The
data were then subjected to statistical analysis, and based on test,
the reliability, Cronbach’ αco-efficient of 0.82 was calculated, which
indicate acceptable internal consistency. Descriptive statistics
was generated for all questions, and for each answer, frequency
distributions and percentages were examined.

R e s u lts
Our study includes forms from all the 250 participants of the survey,
and there were no dropouts. The study included 66% female
and 44% male; this could be related to the increasing strength
of female population interested in dentistry as their profession
(Table 1). Forty-eight percent of the participants were BDS Interns,
32% of the participants were MDS postgraduate students, and 21%
of them were dental practitioners (Table 2). The mean age of the
surveyed dentists was (mean ± SD) 26.09 ± 5.27 years. Of the dentist,
93% graduated in the year between 2009 and 2018. The mean
experience of the surveyed dentists was around 3.21 ± 4.44 years.
Participants were questioned related to their level of confidence
and experience: 66.80% of the participants said that they treated 30
to 60 patients, 19.20% of the participants treated 60 to 90 patients,
and only 11% of them treated 90 to 120 patients per month (Fig. 1).
When the participants were asked about how many CSHCN visit
their clinic, 61.60% of them responded with 1–3 patients, 23.20%
responded with 4–6 patients, 8.80% responded with 7–8, and 6.40%
of them responded with more than 10 children in a month (Fig. 2).
Table 1: Distribution of the participants according to their gender
Male
Female

44
66

Table 2: Distribution of the participants according qualification
BDS interns
MDS postgraduate students
Dental practitioners

48.40
32.20
20.40

Fig. 1: How many patients do you treat per month?
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Fig. 2: How many children with special healthcare needs come to your clinic in a month?

Fig. 3: Is a child with special healthcare needs treated at your clinic?

The participants were then asked if a CSHCN was treated at their
clinic for the elucidation of the results; scores were combined and
expressed as “positive” responses (includes both agree + strongly
agree) and “negative” responses (includes both disagree + strongly
agree);4 56.08% of the participants positively responded to this
question (Fig. 3).
Table 3 demonstrates the dentists perception about the
knowledge regarding management of CSHCN. In case of referring
CSHCN to a pedodontist, 78.4% participants responded positively to
refer them. In all, 51.80% of the participants felt knowledgeable and
comfortable in treating CSHCN, and 76.04% of the participants said
that they would treat the chief complaint first while treating CSHCN.
Of the participating dentist, 50.8% said that they would treat
the CSHCN under nonpharmacological method, while 52.08% of
the participants believed that the CSHCN should be treated under
pharmacologic method in a hospital set up. When the participants
were asked if they received any hands-on/lecture training regarding
management of CSHCN, 38.40% participants responded negatively
to this question.
Of the participating dentists, 39% thought that their
undergraduation did not prepare them for management of CSHCN,
67.80% participants said that their undergraduation curriculum
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should add more syllabus for management of CSHCN, and 70% of
them required more training regarding the same.
Figure 4 represents barrier-wise distribution of the entities.
When the participants were asked about the barriers they face while
treating CSHCN, 55.2% of them thought that the behavior of the
patient was a more pronounced barrier than their level of training
(39.2%), level of disability (36.4%), parent compliance (35.2%), level
of disease (24.8%), office staff training (20.4%), and availability of
the funds (13.6%) (Fig. 4).
The results of our study showed that the confidence,
knowledge, and perception of dental practitioners (confidence =
53.09%, knowledge = 73.94%, perception = 69.27) were on a higher
graph compared to that of dental interns and dental postgraduate
students (Fig. 5).
Karl Pearson test was applied to measure the correlation
between the three variables, namely, confidence, knowledge and
perception. The result showed that the t value between confidence
and knowledge was 5.7290, confidence and perception was
12.2330, and knowledge and perception was 48.9056, and the
co-relation between all three of them was very highly significant
(p value ≤ 0.001) (Table 4).
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Table 3: Responses on questions related to knowledge of respondents
Will you refer the CSHCN to a pedodontist?

No
%
Do you feel knowledgeable and comfortable in treating No
CSHCN?
%
Does your treatment modality follow the main cause?
No
%
Do you treat CSHCN under nonpharmacologic method/ No
clinical set up?
%
Do you treat CSHCN under pharmacologic method/
No
hospital set up?
%
Have you received any hands on and/or lecture training No
regarding management of CSHCN?
%
Do you believe that your undergraduation has prepared No
you for management of CSHCN?
%
Do you think your undergraduate curriculum should add No
more syllabus about managing CSHCN?
%
Do you desire additional training for managing child
No
with special healthcare needs?
%

Strongly disagree
10
4.00
11
4.40
7
2.80
6
2.40
2
0.80
45
18.00
46
18.40
10
4.00
5
2.00

Disagree
12
4.80
33
13.20
13
5.20
20
8.00
13
5.20
51
20.40
54
21.60
16
6.40
6
2.40

Neutral
32
12.80
77
30.80
39
15.60
97
38.80
103
41.20
61
24.40
62
24.80
55
22.00
54
21.60

Agree
85
34.00
106
42.40
109
43.60
99
39.60
87
34.80
79
31.60
71
28.40
93
37.20
114
45.60

Strongly agree
111
44.40
23
9.20
82
32.80
28
11.20
45
18.00
14
5.60
17
6.80
76
30.40
71
28.40

Fig. 4: Barrier-wise distribution

Fig. 5: Comparison of qualification with respect to mean percentage of confidence, knowledge and perception scores
International Journal of Clinical Pediatric Dentistry, Volume 13 Issue 3 (May–June 2020)

243

Dentist’s Perception of the Oral Health Care toward Child with Special Healthcare Needs
Table 4: Correlations among confidence, knowledge and perception
scores by Karl Pearson’s correlation coefficient method
Variables
Between confidence and
knowledge
Between confidence and
perception
Between knowledge and
perception

t value
5.7290

p value
0.0001*

12.2330

0.0001*

48.9056

0.0001*

*p ≤ 0.05—significant, p ≤ 0.01—highly significant, p ≤ 0.001—very highly
significant

D i s c u s s i o n
Oral health constitutes a major health problem among individuals
with disability. The incidence and prevalence of oral disease and/
or disability among this group is higher compared to the general
population. Poor oral and gingival health has been observed
among these population. The main challenge here is to educate
the parent about the importance of oral health and its impact
on the general health. So it is our responsibility as a community
to tackle this issue as it is the need of the hour. There are various
branches in the medical field such as pediatric neurologic, pediatric
endocrinologist, pediatric surgeon, and so on, but when it comes to
dentistry, only pediatric dentist are the specialist who can take this
issue into account, educate the parent, and the society as a whole.2
Surveys of the health caretakers is a paramount tool for the
assessment of healthcare practices and the clinical setting in which
it is delivered. Our study was a cross-sectional, questionnaire-based
study that aimed in exploring dentists perception of oral health care
toward CSHCN. The study included five-point Likert-type scale for
the response, since the scale is summative in nature and has high
reliability.9 It targeted dental interns, postgraduate students, and
dental practitioners working in healthcare facilities in the city of
Belagavi, India, in 2018.
Researchers distributed 250 questionnaires, and the response
rate was high with 250 questionnaires reaching back to us indicating
the increase in primacy given to the dental health demand of
CSHCN. It also indicates that dentist are more aware of the problem
and are willing to bridge the gap for the same. A similar study was
conducted by Alamoudi et al. which showed a response rate of 54%;
in our study, it was 100% which was on a higher side.5
A positive response was seen among the participants when
they were asked if they would refer a CSHCN to a pedodontist. In
all, 76.04% of the participating dentists said that their treatment
plan would follow the main cause modality, i.e., the chief complaint
would be treated first. This indicated that there has been a changing
trend, and dentists are becoming more aware about the treatment
modality for CSHCN.
The current study reveals dentist’s low discernment of their
capabilities in providing oral health care for CSHCN. Almost onehalf of the participants said that they would not treat CSHCN in
their clinic and they did not feel knowledgeable and comfortable
enough to treat CSHCN. This finding was in accordance to Wolff
et al., Alamoudi et al., and Salma et al.4,5,10
Investigators of the current study revealed the dentist
discontentment with the components of dental education system,
namely, theoretical and clinical experience. More than one-third
of the dentist stated that they believe that their undergraduation
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did not prepare them well to manage CSHCN, and also more than
60% of the dentist thought that their undergraduation should add
more syllabus, undergo some curriculum changes, and provide
them with more information and knowledge in treating CSHCN.
This finding agrees with the study conducted by Alamoudi et al.,
Casamassimo et al., and Dao et al. who found that most of their
survey participants felt lack of equipment/unequipped to treat
patient with SHCN.4,5,11
Of the dentist, 74% said that they would prefer an additional
training in the form of a hands-on workshop or an audio-visual
lecture to provide more insights about the management of
CSHCN.
When the participants were asked to mark the barriers that
they feel are hurdle for them to treat CSHCN, more than one-half
of the dentists thought that the behavior of the patient was the
more pronounced barrier to treat CSHCN; so from the result we
have gathered to understand that the lack of training and education
provided to the budding dentist on oral health care of CSHCN in
turn acts as a barrier to understand their behavior and to provide
them with utmost care and efficacious treatment.
The limitation of our study was that it could have been
conducted over larger geographical area covering a larger sample
size. The future prospective of our study can be that it can be
conducted using a digital platform targeting a larger population
of dentists.

C o n c lu s i o n
Conclusions drawn from the finding of our study are:
•
•
•

That the majority of the participating dentists did not perceive
that their undergraduation prepared them well for treating
CSHCN.
A correlation exits between the quality of dental education and
the attitude of dentists in surveyed population.
There is a dire demand for campaigns to broaden horizon of
knowledge for professional dentist toward this issue.
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Abstract
Background and Objectives: Simulation of orthodontic force can provide crucial insights on design and implications of orthodontic apparatus like brackets. Ceramic brackets although aesthetic, can create frictional resistance with orthodontic wires.
Hence, this study employed Finite element method to evaluate and compare the canine retraction and anchor loss facilitated by
pre-adjusted edgewise ceramic brackets and conventional metal bracket systems.
Materials and Method: The study model was generated using the CBCT with favourable conditions of first premolar extraction
for orthodontic correction. Finite element model of the maxilla and the teeth were simulated using the MIMICS software. A force
of 50 grams was applied for canine retraction with elastomeric chain using preadjusted MBT (MacLaughlin, Bennet and Trevisi
system) edgewise brackets of ceramic and metal respectively. ANSYS software was used for the analysis to evaluate the rate of
canine retraction, anchor loss and stress generated.
Results: The effective tooth displacement, von Mises stress and stress simulated by FEM were comparatively greater inthe metallic, than inthe ceramic brackets. During retraction, distal, lingual and intrusive displacement of canine was visualised to be greaterwith metallic bracketsin comparison to their ceramic counterparts. Metallic wire and bracket featured the same Young’s modulus
as they are made of similar materials hence, the force applied led to a greater retraction of canine, unlike ceramic brackets.
Conclusion: As per FEM analysis, stainless steel brackets were a more effective method for tooth displacement andrapid canine
retraction with limited anchor loss. FEM can improve suitability and efficiency of orthodontic design by enabling a multidimensional analysis.
Keywords: Ceramic Brackets; Finite Element Analysis; Stainless Steel Brackets; MBT Bracket System.

Introduction
Canine retraction refers to a deliberate posterior shift of canines
to foster enhanced stability, functionality, and aesthetics. This is
often achieved either by using frictional (sliding) or non-frictional
(non-sliding) mechanics [1]. Sliding mechanics are generally preferred if movement of teeth is required over a relatively long distance [2]. Precluding intrusion of posteriors into the extraction
space i.e. anchorage control - is an essential component of treatment design in orthodontics. Anchorage loss can be ascribed to
improper anchorage preparation, excessive force, and impinge-

ment of the roots of the incisors or anterior teeth to the labial
cortical plate etc [3].
Orthodontic brackets are viewed as an advent of the modern
medicine, however the desire for well aligned teeth has a rich history dating back to the ancient times. Metal braces composed of
gold were sought after in the 1960s, which evolved into brackets
being directly adhered to the teethby the 1980. Technological advancements have catapulted innovations in the design and use of
orthodontic appliances [4]. During the last decade a wide range of
metal, plastic and ceramic brackets, based on the straight wire sys-
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tem have evolved and are accessible. Pre-adjusted brackets have
been reinvented several times; Andrew’s straight wire appliance
being the first followed by Roth’s single prescription for mass
correction of the dentition [5]. One such system was the MacLaughlin, Bennet and Trevisi system(MBT system) introduced
by Mclaughlin, Benettand Trevisi [6]. Although ceramic brackets
provide a more aesthetic solution, they are less efficient in enabling teeth movementas compared to the metal brackets [5]. Ceramic brackets also have disadvantages such as, inability to form
chemical bonds with resin adhesives, low fracture toughness and
an increased frictional resistance between metal arch wires and ceramic brackets [7, 8]. Stainless steels possess desirable properties
such as passivation, strong formability, ductility, weldability and
wear resistance [9]. However,concerns of intergranular corrosion
resistance, cytotoxicity and heat susceptibility accompany stainless steel brackets [9, 10]. Hence, a more preemptive approach is
needed to assess the suitability of these two orthodontic appliances, while ensuring patients safety and satisfaction.
In this context, FEM heralds evidence based orthodontic practice,
by breaking down a complex problem into smaller constituents
that are accurately measured and reconstituted to yield a more
comprehensive and precise solution [11]. FEM is a numerical
method for solving a differential or integral equation, particularly
useful for problems with complicated geometries, loadings and
material properties where analytical solutions cannot be obtained
[12, 13]. It has been experimented with in the field of medicine
and dentistry, including Orthodontics, to assess stress and strain,
in various biological and mechanical systems [14]. FEM presents
an opportunity to non-invasively visualize and analyse the biomechanical stresses and displacement effectuated by orthodontic
brackets, thereby allowing room for optimization of design.
Although comparative studies on the rate of canine retraction
noted in ceramic and stainless steel brackets are available, only
a few have employed finite element method (FEM) as a tool for
their analysis, and have mostly focused on ceramic brackets so
far.The resultant stress generated between orthodontic wires and
a ceramic bracket during canine retraction remains debateable
due to lack of convincing data. Hence, the aim of the study was
to determine the tooth displacement and stress generated at the
canine and molar regions using PEA (pre-adjusted edgewise) ceramic and metallic brackets and to compare their efficiency during
canine retraction by FEM study.

Materials and Methods
Study Design
The study was conducted on a three dimensional finite element
model by using the cbct with ideal conditions of first premolar
extraction for orthodontic correction. The duration of this study
was 8 months. Ethical clearance was obtained from the research
and ethics committee at KAHER, Belagavi, Karnataka, India.
Computer aided design of orthodontic brackets
A computed tomography CBCT scanned image of the maxillary
arch with first premolars extraction was acquired, following which,
a finite element model of the maxilla and the teeth were simulatedusing the MIMICS software. Computer-aided design models of

https://scidoc.org/IJDOS.php

E chain, metal and ceramic brackets, and 0.019 "x0.025” SS Archwire were designed. Elastomeric chain was fixed using 3-MATIC
software. The ANSYS10.0 software (ANSYS Inc., Houston, PA,
USA) software was employed for carrying out volumetric meshing. A force of 50 grams was applied for canine retraction with
elastomeric chain using preadjusted MBT (MacLaughlin, Bennet
and Trevisi system) edgewise brackets of ceramic and metallic nature. ANSYS software was used for the FEM analysis of the rate
of canine retraction, anchor loss and stress generated.
Simulation of stresses and displacement
Burrstone and Grooves reported that the optimal force for individual tooth movement was 50 – 75 grams [14]. Therefore, the
force selected for individual canine retraction in this study was
set at 50 grams (0.5N) of force. This standardised force applied
from the elastomeric chain for the distal movement of canine
with both, the ceramic bracket and 0.019×0.025-inch stainless
steel wire. Antecedent to the placement of 0.019"x0.025” stainless steel wire,preliminary leveling and alignment were done using 014” round Niti wire, 016” round Niti wire, 018” round Niti
wire, 17*25 rectanguar NiTi wire, 19*25 rectangular Niti wire and
19*25 rectangular Stainless steel wire. Subsequently, the rate of
canine movement and the stress distribution were analysed.
Data collection and estimation
Stress (N/mm2) was calculated and depicted as a spectrum of
colours, which represented different stress levels. Red colour of
the spectrum indicated a maximum principal stress and the following colours like orange, yellow, green and blue represented the
reducing level of stresses while blue colour represented the lowest level of stress (Figure 1). The rate of retraction was estimated
along all three planes of space by dividing the distance travelled
by the time taken to achieve space closure and expressed in mm.
The extent of movement incurred in the direction opposing the
direction of applied resistance was determined to be the anchorage loss observed.

Results
In the present study, deflection of beam (DMX), maximum stress
(SMX), and minimum stress (SMN) along each of three dimensions i.e. X, Y and Z were calculated using FEM.
The rate of canine retraction with the ceramic bracket was
0.40mm along with lingual tipping and intrusion. Evaluation of
the resultant stress from ceramic brackets showed maximization
along the X axis i.e. labio-lingual orientation, reporting a von Mises stress of 2749MPa.
The rate of canine retraction with the metallic bracket was 1.279
mm with von Mises stress of 3019 MPa (Figure 4). Finite element
method revealed that metal brackets impose maximum stress
onthe Y axis i.e. mesio-distal direction (Figures 2 & 3). Metal
brackets also showed a space closure along with lingual tipping
and intrusion of canine. Molar displacement was more in the X
axis (Figure 5).
Anchor loss measured with ceramic bracket was greater along the
X axis (Figure 6).
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Figure 1. Colour coding of stress generated.
COLOUR CONTOURED BANDS

STRESSES IN N/mm2

0.474476
0.36905
0.263624
0.158198
0.105485
0.052772
0.034361
0.000059

Figure 2. Principal stress observed along X, Y and Z planes by FEM study in (A) ceramic brackets (B) metal brackets.

Figure 3. Stress levels observed with respect to molars in X, Y and Z planes by FEM study in (a) ceramic brackets (b) metal
brackets.

Figure 4. Von Mises stress observed by FEM study in (A) Ceramic brackets (B) Metal brackets.
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Figure 5. Total Displacement observed by FEM analysis in (A) Ceramic brackets (B) Metal brackets.
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Figure 6. Displacement observed in terms of anchor loss along in X, Y and Z planes by FEM analysis in (A) ceramic brackets (B) metal brackets.

Discussion
Fixed-appliance structures constitute an integral part of modern
day orthodontics and hence have elicited panoply of orthodontic
studies. However, most studies in this domain canvass the efficacy and suitability post-treatment, when precious resources have
already been spent. A more predictive and proactive approach is
required which can provide adequate leeway for optimization of
orthodontic bracket design. In this study, the rate of canine retraction, anchor loss and the stress generated during the canine retraction have been evaluated by using FEM. The stress generated
was evaluated using von Mises Stress. The magnitude of stress
was compared between the ceramic and metallic brackets andit
was found to be a maximum in metal brackets when used for canine retraction. The stress intensities for anchoring teeth with the
orthodontic bands were the highest. A generalised distribution of
stresswas seen around the previously extracted premolar socket
area. A higher stress was noted on the converging planes in the
extraction socket.
The application of an orthodontic force results primarily in stress
and strain distributions in the root of the tooth and the supporting structures, finally resulting in bone re-absorption on the
compression side and bone apposition on the tension side [15].
Importantly when a tooth moves under orthodontic force, two

kinds of movement are observedi.e. tipping and bodily movement. During distal tipping movement, there is a greater stress
distribution in the cervical part of root than that of the apical part
of the root. While in the distal translation, there is quite an even
distribution of stress volume along the root surface [16]. Since the
displacement pattern and speed of teeth are determined by the
orthodontic force generated, the outcome of orthodontic procedures are directly influenced by the biomechanics of orthodontic structures. Therefore, the measurement of orthodontic force
generated by appliance loading is imperative for proper bracket
design and optimization, planning, as well as predicting efficacy
of the treatment chosen [17].
In vivo monitoring of orthodontic force is riddled with procedural complexities and operational constraints [17]. Numerous
in vitro force estimation techniques have been demonstrated previously. However, finite element method (FEM) uses functions
based on theoretical calculations to facilitate a more meticulous
and multi-variate analysis. Controllable experimental criteria, affordability, and short experimental cycle are the hallmarks of this
method [18-20].
A 3-D quantitative analysis like FEM requires using a geometric
model accurate both in anatomical and physical characteristics,
along with a computer application. This involves the subdivision
or discretization of the structure under consideration into a num-
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ber of finite sections or elements. These elements are connected
at intersections called nodes [6]. A discretized complex structure
or continuum usually contains many elements, which can be arranged in two or three dimensions in layers. In our study, FEM
was instrumental in the precise quantification and location of
stress. General distribution of stresses was apparent around the
previously extracted premolar socket area, with higher stress on
the converging planes. Stress intensities for anchoring teeth with
the orthodontic bands were highest.
A study by Kojima et al. studied maxillary canine retraction using
the FEM model, wherein on application of a constant force to
the brackets the canine tipped initially but then showed steady
movement [21]. This tipping of the canine was found to reduce
on decreasing either the wire size or force applied. Similarly, Ammaret al. noted that as the hook length on the orthodontic bracket
increases, a corresponding decline in canine PDL stress from 80
kPa to 22 kPa was observed [22].
Li et al. presented a study on the three-dimensional finite element
analysis of the mechanical stress on the root from orthodontic
tooth movement by sliding mechanics and concluded that when
orthodontic forces were applied to the tooth, the stress was mainly concentrated at the neck of the tooth decreasing uniformly to
the apex and crown [23]. The highest stress on the root was on
the cervical margin of the canine, followed by the apical region
of the canine [23]. These results are congruent with the results of
the present study. The stress was more at the apical region than
the coronal part of tooth in both the metal as well as the ceramic
brackets.It was reported in a previous study thatthe sliding force
of 2N was ideal to ensure the bodily orthodontic tooth movement
[24]. Hence, a force higher than 50 grams was used in the present
study, which would lead to bodily movement of the canine. FEM
study on stress generation during rapid canine distraction carried
out by Kalili et al., showed results congruent with the present
study. They also mentioned the need for anchorage preservation
as the stress generated was high in the molar region [25].
The stainless-steel wire (0.019×0.025inch SS) used in the present studyacted as a stabilizer to maintain the obtained position
of the canine during the earlier levelling and aligning stages of
the treatment. The present study results are in concordance with
the study done by Tanneet al.which reported that the amount of
tooth movement produced by ceramic bracket was significantly
less than the movement produced by a metal bracket [26]. The
wire surfaces were scratched more obviously by ceramic brackets
than by metal bracket. AlSayagh et al. concluded that the canine
retraction with the standard ceramic bracket with elastomeric
chain could be regarded as the best combination variable that
produced less tipping [24]. In comparison,the results in present
study showed that the total displacement was more with the pre
adjusted edgewisemetallic brackets than the pre adjusted edgewise
ceramic brackets. Even the stress on all the three-principal axes
i.e. X, Y and Z was more in the metallic bracket than the ceramic
bracket.The friction at wire and bracket interface was more in the
ceramic brackets than the metallic bracket.
The efficiency of the tooth movement was slightly lost in the ceramic bracket as compared to the metallic bracket. The loss of
efficiency seems to be due to the friction at the wire and bracket interface in ceramic bracket while the friction in the metallic
bracket at the wire and bracket interface was comparatively less,
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with more tooth displacement as indicated by the microscopic
findings of the wire surfaces [28].
Anchor loss was also studied and it was observed that a very minimal stress was generated at the molar region with both metallic
and ceramic brackets with almost negligible displacement. Hence,
the results cannot be stated significant. But in comparison the
stress generated was more at the apical region with the ceramic
bracket than the metal bracket. It can be stated that the anchor
loss would be greater with the ceramic bracket than the metal
bracket.
Even though the results of the study concluded that the space
closure was more effective with the metallic brackets, there were
a few limitationsof the present study. The frictional parameters
were not incorporated in the study or model design. Also predictive analysis of FEM could have been compared to outcomes observed on clinical assessment. So, these parameters can be included and evaluated in future studies. The performance of different
orthodontic brackets in relation to the varying bone morphology
or in patients with concomitant dental pathologies can also be
investigated. The novelty of this study lies in its use of FEM, to
conduct a detailed analysis of the components constituting stress
and displacement in ceramic and stainless steel MBT Preadjusted
Edgewise Brackets. Multidimensional observations of these two
types of routinely used brackets have been brought to fore their
benefits and deficiencies, that must be considered while establishing suitability, and creating novel designs.

Conclusion
The rate of canine retraction between preadjusted edgewise ceramic and conventional metallic brackets highlighted a clinical difference. It was observed that the retraction was maximum with
metal bracket in all the three planes compared to the ceramic
bracket. Metallic brackets proved to be more efficient in the closure of space. Frictional values are high for the ceramic bracket
when compared to the metallic bracket. The use of FEM demonstrated that the amount of orthodontic force required to move
a tooth depends upon the amount of friction created. Selection
of material with a low coefficient of friction is required to optimize the treatment. Hence, it is recommended that orthodontic
appliances must first be evaluated by FEM to adjudge its suitability following which clinical trials are recommended. As FEM is a
building foundation to any innovation, so as not to compromise
the treatment progress and provide a more fructuous outcome.
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Amelogenesis imperfecta is a hereditary disorder displays a group of
conditions which cause developmental alterations in the structure of
enamel. This disorder has an adverse impact on oral health and quality
of life of the individual. The correction of such severely worn out
dentition may require extensive restorative treatment to achieve
appropriate results. It is important to identifythe factors that contribute
to the excessive wear and loss of vertical dimension. The correction of
the defects has to be done without violating the biologic or mechanical
principles. Rehabilitation in such patients improves esthetics, function
and comfort. This case report presents a systematic approach in
rehabilitating a case ofAmelogenesisImperfecta (AI)hypomature type
using full mouth metal reinforced porcelain and metal restorations.
Copy Right, IJAR, 2020,. All rights reserved.

……………………………………………………………………………………………………....
Introduction:Amelogenesis imperfecta is a group of rare genetic conditions in which the outer layer of the teeth (enamel) fails to
develop properly.1 People with amelogenesis imperfecta will have small, yellow, or brown teeth that are very prone
to damage and breakage.
The incidence of Amelogenesis imperfecta ranges from 1 in 718 to 1 in 14,000 depending on the population studied
.2,3.
According to Witkop4, Amelogenesis Imperfecta (AI) can be classified as
1.Hypoplastic,
2.Hypomaturation,
3.Hypocalcified, and
4.Hypomaturation-hypoplastic with taurodontism5,6
Treatment of a patient with amelogenesis imperfecta (AI) was challenging from both functional and esthetic points
of view. An esthetic makeover will result in an improvement in the patient's quality of life. This clinical report
Corresponding Author:- Dr. Grishmi Niswade
Address:- Swargiya Dadasaheb Kalmegh Smruti Dental College and Hospital, Wanadongri, Nagpur.
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illustrates the oral rehabilitation of a young 20-year-old male patientdiagnosed with hypomature type of
Amelogensis imperfecta AI. The aim of treatment was both to restore esthetics and improve masticatory function.
Estheticexpectations of the patient was successfully attained by placing metal ceramic crowns from premolar to
premolar in each arch, and metal crowns on molars on the both arches were also fabricated for the patient's
masticatory function.. No deterioration in the restorations and no pathology associated with the rehabilitation were
found at the 1-year recall, and the patient's esthetic and functional expectations were satisfied.7
Rehabilitation of a patient with amelogenesis imperfecta involves a complex interplay of various factors. The
restoration of esthetics and function in patients can be accomplished by an accurate diagnosis and appropriate
treatment planning involving multidisciplinary approach. The primary goal of treatment should be to tackle each
problem along with a comprehensive plan, which would take care of any future treatment needs. Psychological
demands of these patients should also be handled with a lot of sensitivity.All-inclusive and judicious approach
toward rehabilitation is reassuring to the patient and will help to relieve their anxiety. The patient complained of
severe sensitivity due to decreased enamel thickness and dentin exposure. The patient had carious teeth with
considerable loss of tooth structure. Furthermore, there were high chances of pulpal exposure in teeth during crown
preparation since disproportionate crown preparation was required to compensate for the shift in midline.Hence, all
the teeth were root canal treated and post and core buildup was indicated in those teeth requiring reinforcement of
tooth structure and minor changes in tooth alignment.
The teeth were prepared for metal-ceramic final restorations from premolar to premolar and metal restorations for
molars. Metal-ceramic and metal restorations were considered as the treatment option due to financial restraints of
the patient. All teeth were restored with separate single crowns to facilitate future removal. 8
The extent, appearance and the status of the pulp will determine the type of restorations necessary to achieve
esthetic, functional, and harmonious stomatognathic system. The treatment of permanent dentition in amelogenesis
imperfecta usually involves a multifaceted treatment plan with intervention from multiple disciplines. Prosthodontic,
periodontal, endodontic, and orthodontic consultation may be necessary.9
In the present case, the patient requested a treatment plan, which was economical, of a shorter duration without
surgical and orthodontic intervention. Hence, it was decided that the rehabilitation would involve predominantly
endodontic, periodontal, and prosthodontics treatment approaches.
Case Report
A 20 year young male reported to the department of prosthodontics with a chief complaint of difficulty in chewing
food and unsatisfactory esthetic brown and yellow teeth.
(Figure 1, 2 and 3)
The patient gave no significant medical history and not any signs of temporomandibular joint disorder.Dental
history showed he had endodontic treatment with lower 1 st molars on the both sides of arches and FPD with acrylic
facing in both upper and lower anteriors that is from canine to canine.(Figure1).A discrepancy between centric
occlusion (CO) and maximum intercuspal position (MIP) was found when he was guided to a centric relation
position with Dawson’s bimanual technique.
Intra oral examination established grossly attrited dentition in both maxillary and manidular arches.(Figure 2 , 3 & 4
).Both the arches were fully dentate with Fixed partial denture with acrylic facing maxillary and mandibular
anterior teeth when reported .The patient had a class I molar relation and group function occlusion .Approximately
5 mm of loss in VDO was established .
Full mouth reconstruction with Hobo twin stage technique was planned to reconstruct the attrited dentition in
harmony with stomatognathic system while providing a canine guided disocclusion during eccentric movement’s
.An increase of 4mmof vertical dimension was also planned.
The amount of bite rise to be achieved was also evaluated using the closest S speaking space or the Freeway space
technique.
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Procedure:
1. Impressions of both maxillary and mandibular arches were made with irreversible
2. Hydrocolloid material and diagnostic casts were obtained.(Figure 5)
3. Face bow transfer done (Figure 6) and maxillary cast was mounted on a semi adjustable articulator (Hanau wide
Vue) and mandibular cast was mounted using interocclusalrecords in the posterior region (Figure 7)
4.
Extensive prosthetic procedures result in major occlusal changes, this case required prior selective grinding, So
that a stable functional mandibular position is established for the new restorations. 10
5. An Occlusal splint was provided to the patient as part of reversible interventional modalities to evaluate
adaption of the patient to altered VDO. The patient was kept in aobservational periods of 6 weeks before the
definitive restorative phase of rehabilitation was started.
6. A Diagnostic wax-up of the full mouth restoration was carried out at the increased vertical dimension for
posterior teeth without the anterior segment of maxillary cast.(Figure 9)
7. Broadrick’s occlusal plane analyser is a simple and practical method was used for determining the preliminary
occlusal plane on diagnostic casts, It assists in locating the cusp tips of the posterior teeth. In addition, it also
demonstrates how much tooth reduction or porcelain addition is needed to idealize the occlusal plane. 11
8. Posterior interferences and abnormal muscle activity can be avoided by reconstructing the curve of Spee to pass
through the mandibular condyle, which has been demonstrated to allow posterior disocclusion on mandibular
protrusion. To produce standard effective cusp angles the condylar and therefore the incisal guidance were set
to condition 1. At this position, the diagnostic wax up was balance in protusive excursion and lateral excursions.
The anterior segment of the cast was reassembled and the condylar guidance and incisal guidance were set
again (condition 2) and the wax-up was completed so as to generate posterior disocclusion.
9. The teeth were prepared (Figure 10 &11 ) and stage I temporary restorations were fabricated chairside quadrant
by quadrant during several appointments to minimize patient discomfort (Figure12).The Patient’s VDO was
maintained by using unprepared second molar teeth as occlusal vertical stops, Which was prepared later.
Minimal occlusal reduction is indicated for patients scheduled for rehabilitation at an altered VDO.
10. Then, the second molars were prepared and stage II temporaries were fabricated using index of the diagnostic
wax up and cemented with ZNO non eugenol cement and left for 3 weeks.
11. Once the patient was adapted to this, a final full arch impression for maxillary and mandibular teeth were made
using Poly vinyl siloxane impression material and casts were poured in die stone.(Figure13). The final cast was
mounted on a Hanau Wide Vue articulator using the face bow transfer.
12. Now, to transfer the vertical dimension and centric relation,temporaries were removed from both maxillary and
mandibular left posterior region while temporaries of right and anterior maxillary and mandibular region acted
as a stop. Interocclusal recording material was injected between the left maxillary and mandibular prepared
tooth.
13. Likewise,the temporaries were removed from right maxillary and mandibular region while the temporaries were
present in left and anterior region of both arches, interocclusal record was injected between the right maxillary
and mandibular prepared tooth and the same procedure was followed in the anterior region. The 2 segmental
interocclusal records thus obtained were used to mount the mandibular cast. (Figure 14)
14. The wax pattern was fabricated with the anterior mandibular segment removable following conditions 1 and 2.
(Figure 15 and 16 ) and confirmation of occlusal plane was made using plane analyser.(Figure 17)All the wax
patterns as shown in (Figure 18 )were cast and metal copings were tried in the patient’s mouth.(Figure
19).Definite restorations with PFM crowns exhibiting a vital and natural appearance with proper contour and
shade were fabricated.
15. Permanent cementation was done with with GIC luting cement.Oral hygiene instructions were given and follow
up was carried out at regular intervals. (Figure 20)

Discussion:Although AI affects only the enamel formation, it has significantly affects patients. Often AI patients experience
difficulty in maintaining oral hygiene, decreased masticatory function, and a lower self-esteem, affecting their overall quality of life [3,4]. Furthermore, most variants of AI require extensive dental treatment, which can be time
consuming and often poses a significant economic burden on their family. Clinicians must therefore consider
treatment alternatives to balance the patient’s esthetics and functional needs, the status of patient’s growth and
development, the financial implications for the patient’s family, and the long-term prognosis.12
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Legends for figures-

Figure 1:- Pre-operative intraoral view with acrylic facing FPD in the anteriors.

Figure 2:- Pre-operative view after removal of acrylic facing FPD in maxillary and mandibular arches.

Figure 3:- Pre-operative occlusal view of maxillary arch.

Figure 4:- Pre-operative occlusal view of mandibular arch.
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Figure 5:- Diagnostic impression with irreversible hydrocolloid impression materials.

Figure 6:- Face bow transfer.

Figure 7:- Diagnostic cast mounting on a semiadjustable articulator.
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Figure 8:- Diagnostic wax up.

Figure 9:- Teeth preparation of maxillary arch.

Figure 10:- Teeth preparation of mandibular arch.

Figure 11:- Temporization.
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Figure 12:- Final impression of prepared teeth of maxillary and mandibular arches.

Figure 13:- Bite registration using sectional trays.

Figure 14:- Final wax up with HOBO left lateral.
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Figure 15:- Final wax up with HOBO right lateral.

Figure 16:- Broadricks plane analyser was used to confirm during final wax up.

Figure 17:- Wax pattern ready for investing with sprue attached.
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Figure 18:- Metal try in mandibular arch.

Figure 19:- Metal try in maxillary arch.

Figure 20:- Final restoration cemented.
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A b s t r ac t
Aim: To evaluate the push-out bond strength of resin-based sealer to root dentin after a final flush of three different irrigants.
Materials and methods: Thirty extracted human mandibular premolars were sectioned 4 mm below the cement–enamel junction and 60
horizontal disks of 2 mm from middle one-third of the root were prepared. The disks were immersed in 3% sodium hypochlorite for 1 minute,
and after drying the disks, they were finally flushed with the following irrigants: group I—Chitosan solution, group II—Morinda citrifolia juice
(MCJ), and group III—ethylenediaminetetraacetic acid (EDTA). The disks were filled with AH Plus sealer, and after 7 days, the disks were subjected
to push-out bond strength using a universal testing machine.
Results: EDTA had the highest push-out bond strength followed by MCJ and then chitosan.
Conclusion: Chitosan and MCJ can be used as alternative irrigants as a final flush during the cleaning and shaping of the root canals.
Clinical significance: EDTA, chitosan solution, and MCJ are efficient in smear layer removal which thereby increases better sealer penetration
and prevents the dislocation of obturating materials.
Keywords: Bond strength, Irrigants, Smear layer.
The Journal of Contemporary Dental Practice (2020): 10.5005/jp-journals-10024-2869

I n t r o d u c t i o n

1

Microflora within the pulp canal space can be reduced through
chemomechanical procedures. The canal preparation generates
an indeterminate smear layer on the dentin, which enhances
colonization of microorganisms and also hinders the effect of
irrigants and medicaments.1 It also impedes with the sealer bonding
and penetration, thus compromising the seal post obturation.2
Eliminating the smear layer is of utmost importance. Various
chemical irrigants are used during chemomechanical preparation
to disinfect the pulp space and to remove smear layer. It has been
studied that the interlocking of the sealer into the tubular dentin
after the elimination of smear layer enhances displacement of
obturating materials. 3 The increased bond strength of a sealer
from radicular dentin through micro-mechanical retention or
frictional resistance is beneficial to maintain the integrity of the
dentin–sealer interface.
Ethylenediaminetetraacetic acid (EDTA) is the most extensively
used chelator. It acts on the inorganic portion of root canal dentin.
It reacts with calcium ions of dentine resulting in calcium chelation,
further decalcifying the dentine at approximate depths of 20 to
30 micron within 5 minutes.4 However, various ill effects of EDTA
such as dentin erosion, which depends on the concentration and
duration of application and damages the periapical area, is a matter
of concern. Hence, the requirement of a biocompatible agent as a
chelator is the need of the hour.
Chitosan, a natural polysaccharide obtained from the
deacetylation of chitin which is found in crab and shrimp shells,
has many applications due to its benefits such as biocompatibility,
biodegradability, and bioadhesion. 5 It also shows a remarkable
chelating capacity for different metal ions because of its acidic
pH. The antifungal effect of a 2% chitosan gel containing 0.1%
chlorhexidine against Candida albicans has been demonstrated,
and its addition to calcium hydroxide paste as an intracanal

medication has been proved to promote prolonged calcium ion
release.6,7
Morinda citrifolia is a medicinal plant used for over 2,000 years
by Polynesians. Commercially called as Noni, the fruit contains
polysaccharides, scopoletin, vitamins, and minerals. It contains
antibacterial compound L-asperuloside with alizarin. It has many
therapeutic effects such as antimicrobial and anti-inflammatory
and is an immune enhancer.8
Previous studies have reported the efficacy of chitosan and
M. citrifolia juice (MCJ) for the elimination of the smear layer only.
There is a lack of literature on the elimination of smear layer and
push-bond strength of AH Plus sealer to dentin after a final rinse
of chitosan and MCJ.
Hence, this study aims to evaluate and compare the push-out
bond strength of AH Plus sealer to dentin after a final flush with
0.2% chitosan, 6% MCJ, and 17% EDTA.
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Push-out Bond Strength of Resin Sealer with Three Irrigants

M at e r ia l s

and

M e t h o d s

Push-out bond strength (MPa) = maximum load at which
dislodgement is seen in surface area.

Irrigant Preparation
Chitosan Solution Preparation9
•

S tat i s t i c a l A n a lys i s

To prepare 0.2% chitosan solution, 0.2 g of chitosan ( Panvo
Organics Limited, India) was diluted in 100 mL of 1% acetic acid,
and the solution was stirred with a magnetic stirrer continuously
for 2 hours.

Data obtained were analyzed statistically using one-way analysis of
variance test to compare the mean bond strength of all the three
groups. The intergroup comparison was done using the post hoc
test (SPSS Software, Version 13.0, Chicago, IL).

Morinda citrifolia Juice Preparation

R e s u lts

•

To prepare 6% MCJ solution, 6 mL of commercial 100% MCJ
(DIVINE NONI Nutraceuticals product) was diluted with 96 mL
of distilled water.
Thirty extracted human permanent mandibular premolars
were stored in 0.1% thymol solution. Teeth were then sectioned
transversally 4 mm below the cement–enamel junction to provide
sixty 2-mm-thick dentin disks from the middle one-third of the roots
that were then mounted in acrylic resin. The canal space of each disk
was prepared using a Gates Glidden drill no. 2 (Mani). Dentin disks
were immersed in 1 mL of 3% sodium hypochlorite for 1 minute
to simulate the irrigation during root canal preparation and then,
per the test irrigants, the disks were randomly divided into three
experimental groups (n = 20) as follows:
• Group I (n = 20): 1 mL of 0.2% chitosan solution for 1 minute,
• Group II (n = 20): 1 mL of 6% MCJ for 1 minute, and
• Group III (n = 20): 1 mL of 17% EDTA solution (CANALARGE;
AMMDENT) for 1 minute.

The result showed a statistically significant (p value < 0.001)
difference between all the three groups.
Comparison of mean push-out bond strength of three groups
are as follows: EDTA showed significantly highest push-out bond
strength than MCJ and chitosan solution (p value < 0.001). The
statistical ranking of push-out bond strength values is as follows:
EDTA with mean push-out bond strength of 17.07 MPa, MCJ with
15.08 MPa, and chitosan solution with 12.12 MPa (Fig. 2).
For the intergroup comparison post hoc analysis was done (p
value 0.000) (Table 1).
Group I—Chitosan solution was significantly different from
groups II and III.
Group II—M. citrifolia juice was significantly different from
groups I and III.
Group III—EDTA was significantly different from groups I and II.

After dentin treatment, standardized pulp spaces were dried
with paper points and filled with AH Plus sealer. Specimens were
incubated at 37°C in a humidifier for 7 days.

EDTA is the most frequently used chelating agent. In the present
study, 17% EDTA effectively removed the smear layer that allowed
the penetration of the sealer into the open dentinal tubules, hence
creating an efficient microretention. Various studies have been done
on smear layer removal efficacy with different chelating agents and
irrigants. The results of this study with respect to EDTA are similar to
the study done by Verma et al.10 Madhusudhana et al. reported that
there was no statistically significant difference between Chitosan
and EDTA in the elimination of the smear layer.9 A study proved
that 0.2% Chitosan, 15% EDTA, and 10% citric had similar smear
layer removal patterns.4
A study reported that 1 mL of 17% EDTA when used for 1 minute
eliminates smear layer effectively. Application of EDTA for more

Push-out Test
The sealer was loaded with a 2-mm-diameter cylindrical stainlesssteel plunger. Loading was performed on a universal testing
machine(TUE-C-400; Fine Spavy Associates & Engineers Pvt. Ltd)
at a speed of 1.2 mm/minute until debonding occurred (Fig. 1).
The bond strength value in megapascals (MPa) was computed
by dividing the maximum load needed to dislodge the sealer by
the interfacial area.

Fig. 1: Loading of the sealer with a 2-mm-diameter cylindrical stainlesssteel plunger. Loading was performed on a universal testing machine

D i s c u s s i o n

Fig. 2: Mean push-out strength values of EDTA, MCJ, and chitosan
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Table 1: Intergroup comparison of EDTA, MCJ, and chitosan (post hoc analysis)
Multiple comparisons
Dependent variable: mean
Bonferroni
95% confidence interval
(I) Group
MCH
Chitosan
EDTA

(J) Group
Chitosan
EDTA
MCH
EDTA
MCH
Chitosan

Mean difference (I–J)
2.9643333*
−1.9866667*
−2.9643333*
−4.9510000*
1.9866667*
4.9510000*

Std. error
0.4798976
0.4798976
0.4798976
0.4798976
0.4798976
0.4798976

p value
0.000
0.000
0.000
0.000
0.000
0.000

Lower bound
1.792831
−3.158169
−4.135835
−6.122502
0.815165
3.779498

Upper bound
4.135835
−0.815165
−1.792831
−3.779498
3.158169
6.122502

*The mean difference is significant at the 0.05 level

than 1 minute or the quantity greater than 1 mL led to the erosion
of the root dentin. So, in the current study, 1 mL of 17% EDTA was
used for 1 minute.11 To avoid the bias among all the experimental
groups, 1 mL of the final irrigant was used for 1 minute was used.9
Earlier studies have proven 6% MCJ and 0.2% of chitosan
have similar chelating action as 17% EDTA. Hence, these specific
concentrations were considered in this study.9 Sayin et al. reported
that when EDTA was used alone or combination with sodium
hypochlorite, it significantly decreased the microhardness of root
dentin.12 Use of EDTA for 1 minute effectively removes dentinal
debris, but when applied for 10 minutes erodes the root dentin.
The erosion is because of an extensive opening and broadening
of the dentinal tubule. Hence, the application of EDTA longer than
1 minute is not advised.13 Thus, to overcome the ill effects of EDTA,
more biocompatible irrigants need to be studied.
Morinda citrifolia has been studied in endodontics as an irrigant
and intracanal medicament. A study by Madhusudan et al. proved
that MCJ group performed better than the chitosan solution group
in eliminating the smear layer. M. citrifolia juice acquires antibacterial
properties and also contains organic acids such as caproic, caprylic,
and ursolic acids. The chelating property of MCJ could be due to
the presence of these organic acids.9 Studies have reported 6%
MCJ as an effective chelator without any adverse influence on
microhardness property of root dentin compared to EDTA.14 In this
study, MCJ was as effective as EDTA to eliminate the smear layer
and has a better push-out bond strength.
Chitosan has an effect on the inorganic portion of the smear
layer for its elimination from the root dentin. Chitosan is hydrophilic
in nature, which helps it to get adsorbed into the root dentin.
Chitosan possess a great number of free hydroxyl and amino groups
that make it cationic in nature.15 This in return is responsible for the
ionic interaction between the dentin calcium ions and the chelator.
In an acidic medium, the amino groups present in the polymer are
protonated which results in the attraction of other molecules for
adsorption to root dentin, which then penetrates deeper in the
dentinal tubules.16,17 Atomic absorption spectrophotometry with
flame analysis was done using of 0.2% chitosan solution which
showed no significant difference compared to 15% EDTA. If both
solutions have a similar chelating effect, then the less concentrated
solution should be preferred for use.4 In the present study, chitosan
was as effective as EDTA and MCJ in elimination of the smear layer,
but there was a statistical difference in push-out bond strength.
The ability of the sealer to penetrate into the tubular dentin and
thereby adapting the obturating material to the canal walls is much
984

more improved after the removal of the smear layer. AH Plus is an
epoxy resin-based root canal sealer. It provides good mechanical
properties, high radio opacity, adequate biocompatible properties,
mild polymerization shrinkage, low solubility, and microretention
to root dentin.10
Results of this study showed that EDTA had the highest pushout bond strength when compared to MCJ and chitosan solution.
Future studies should be carried out using different concentrations
of irrigants at different time intervals and their effect in vivo.

C o n c lu s i o n
Within the limits of the study, it can be concluded that chitosan
solution and M. citrifolia can be used as herbal alternative irrigants
as final flush during the cleaning and shaping of the root canals. It
is seen that they are effective, less toxic, and more biocompatible
than the traditionally used irrigants.
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ABSTRACT
Introduction: Every tongue varies from the other in shape and texture with its uniqueness comparable to that of ngerprint. Tongue being a highly
muscular organ can be easily drawn for the purpose of inspection and owing to its unique nature it is difcult to replicate. Morphological and
biological characteristics of the tongue collectively forms the tongue print. Biometric authentication inculcates tongue print combined with its
visual imprint so as to obtain a secure method of identication. The present study aims at assessing the inherit characteristics of the tongue
alongside its visual imprints thereby proving the tongue to be a valuable aid in biometric authentication.
Aims & Objectives: To compare the differences in location of ssures, depth of ssures, shape of tongue and distribution of papillae between
Malaysian and Indian population.
Materials and Method: 20 subjects (10 Malaysians and 10 Indians) in the age group of 20-25 years were included in this study. Following oral
examination, digital visual imprints and alginate impression of dorsum of the tongue were made, subsequently positive replica of impression was
obtained with dental stone. The visual imprint along with the obtained cast were studied and analysed on the basis of inherit morphological features
such as shape, ssures and papilla characteristics.
Results: The predominant shape and characteristic on dorsum of tongue was U and presence of vertical ssures in both the populations
respectively. Differentiating feature between Indian and Malaysian population was increased number of papillae in the posterior region of the
tongue in Indian subjects.

KEYWORDS
Tongue print, racial variation, Racial identication, Forensic.
INTRODUCTION:
Biometrics involves an identication system that is primarily used in
identication of individuals on the basis of certain characteristics,
which are then been compared to similar such characteristics secured
in the records [1].The tongue although considered unimportant is an
essential biometric aid . The sustained geometric shape and the
underlying physiologic nature account for the tongue's high reliability
in the biometric arena[2].There is a higher level of afrmation
pertaining the tongue in the world of biometrics [3].The dissimilarity
between two tongue prints down to the level of twins is itself a proof of
the tongue print's uniqueness [4], thereby this study was been fabricated
to further evaluate uniqueness displayed by the tongue in the racial
aspect. Utilization of the racial factor, while presentation of the tongue
in the eld of biometric, is effectively done on a smaller scale in this
study .An amalgamation of the racial differences observed in the
tongue and its inference in biometric authentication is been attempted
at. The present study was conducted to compare the differences
between depth of ssures, location of ssures, shape of tongue and
distribution of papillae among Indian and Malaysian population.
Tongue can be easily assessed for inspection and palpation purposes
and is shielded from external inuences thereby it is not tedious to
replicate like other identication systems [5].Thus the tongue provides a
stable and driving face in the nature of authentication[6]. A biometric
tool proves its efciency in terms of verication and authentication [7].
Subjects And Method:
After obtaining ethical clearance and informed consent, a total of 20
Indian(10) and Malaysian(10) students of a dental college in the age
group of 20-25 years were included. Subjects with a prior history of
metabolic disorders, nutritional deciencies, systemic diseases,
smoking, developmental anomalies and surgeries of tongue were
excluded. Prior to oral examination, patients were instructed to rinse
the mouth so as to avoid any debris from altering the results. The
tongue was been stabilized using a gauze piece to secure the tip of the
tongue. Visual imprints were been taken from front and lateral views of
the subject's tongue from a prexed distance using a 16 megapixel
digital camera. Left lateral, right lateral and prole view can be used to

prepare the tongue biometric template.[12] Certain characteristics such
as prexed distance and reference points marked on the tongue were
been decided to avoid ambiguity and enable a consistent process. The
subjects were been instructed to protrude their tongue in a relaxed
manner. Alginate being the material of choice for impression making
was applied on the tongue's dorsum. The tip of the tongue and the oral
commissures were xated as the boundaries for the impression to
cover. The visual imprints and the casts were analysed and compared
for morphological features such as shape and ssure characteristics.

Alginate impression
(INDIAN)

Alginate impression
(MALAYSIAN)

(STONE CAST)
RESULTS:
A total of 20 students participated in the study, of which there were 10
Indians and 10 Malaysians. Fissures were the most common
characteristic observed in both the population. Fissures were absent in
30% of Indian and Malaysian population [Figure 1].According to the
direction and number of ssures, both the Indian and Malaysian
population showed equal predominance of multiple vertical
ssures(30%)[Figure1].The depth of the ssures was been studied
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next. This was further differentiated as shallow or deep on visual
inspection. Shallow ssures were observed higher in the Malaysian
population (60%) and deep ssures were more common in the Indian
population (40%).The difference was not statistically signicant
[p=0.247,Figure 2].Further the shape of the tongue was analyzed and it
was found that V shape is predominantly found in the Indian
population (60%) and equal predominance of U shape in Indian and
Malaysian population(50%)[Table 1]. The next characteristic taken
into account was distribution of papillae of the tongue. It was observed
that there is an increase in the number of posteriorly placed papillae in
the Indian population (70%) as compared to the Malaysian population
(20%) with the p value of 0.059[Table 2]. Photographs and stone casts
were then compared and thus alginate was considered a reliable aid in
obtaining lingual impression.
Figure 1

There was a statistically insignicant difference seen for the
frequencies between the groups (p>0.05), there is an equal
predominance for V shape of the tongue between both the Indian and
Malaysian population whereas a slight higher predominance in the U
shape in the Malaysian population as compared to the Indian
population which is not in accordance with the study given by
Stefanescu CL, Popa MF, Candia LS. In this study the presence of
papillae was also assessed and it was found out that there was a
signicant difference seen for the frequencies between the groups
(p<0.01, 0.05) with higher frequencies of DOP type 0(Anteriorly) &
2(Evenly) in nation 2(Malaysian population), type 1(Posteriorly) in
nation 1(Indian population).Basis of future studies in tongue
biometrics involves-Inclusion of a larger sample size, stringent
criteria, ethnicity and gender variation.
CONCLUSION:
The present study is a humble attempt at studying the racial variations
in the tongue. Alginate and its efciency to obtain a lingual impression
is also tested .The tongue although considered a trivial organ is an
effective biometric tool. The tongue's morphology is extremely vital as
it provides-A) Genetic Peculiarity B) Constant over a time period C)
Encased in the oral cavity, thus making it arduous to duplicate.
Creation of a database is pivotal for catapulting tongue's role in the
genetic eld. The procedure followed in this study is a simple
technique which could be put to a daily use by dentists .Such data
collected would then help to form database for future records. Thus
tongue is an essential biometric tool which is denitely one of the vital
members of the biometric family. A large scale study is expected to be
followed thereby to study racial variations in the common tongue
characteristics.

Figure 2

Table 1
Shape of
tongue
Ushape
Vshape
Total

Indian
(%)
4(40)
6(60)
10(50)

Table 2
Distributio
nofpapillae
Anteriorly
Posteriorly
Evenly
Total

Indian
(%)
2(20)
7(70)
1(10)
10(50)

Malaysian Chi-square p-value
(%)
value
5(50)
0.202
0.653
5(50)
10(50)
Malaysian Chi-square p-value
(%)
value
3(30)
5.644
0.059
2(20)
5(50)
10(50)

Total
n(%)
9(45)
11(55)
20(100)
Total
n(%)
5(25)
9(45)
6 (30)
20(100)

DISCUSSION:
Tongue print is a unique biometric tool which cannot be forged easily
.Tongue prints hold a higher weightage over other biometric systems
due to unique genetic composition (two tongue prints are never alike),
well guarded by the oral cavity and its steadiness over time [5],[11].The
tongue also proves to be an authentic addition to the biometric clan
[2].
The inculcation of tongue biometrics system in public use system
such as banking has been validated by Naaz et al. in 2011.[5]By means
of this study, alginate was considered as an efcient tool to obtain
lingual impression.[8] Recently, tongue based identication systems
built on the foundation of 2D dual –tree complex wavelet transform
have been put forth by Blade et al [9].
To the best of our knowledge the present study which aims to study the
racial differences in the tongue is rst of its kind. This study is unique
as it compares the morphological characteristics of the tongue in two
different population.
Elaborating furthermore in this study, alginate was proved to be an
effective aid in obtaining lingual impression, this is in accordance with

40

the study done by Nadeem Jeddy et,al.10There was a statistically
signicant / highly signicant difference seen for the frequencies
between the groups (p<0.01, 0.05) with higher frequencies of DOF
type 0 (Central ssures) in nation 2(Malaysia), type 1(vertical ssures)
in nation 1(India)., which is not in agreement with the study given by
Stefanescu CL et,al.. There was a statistically signicant / highly
signicant difference seen for the frequencies between the groups
(p<0.01, 0.05) with higher frequencies of DOF type 0 (Shallow) in
nation 2(Malaysia), type 1(Deep) in nation 1(India),which is in
accordance with the study done by Nadeem Jeddy et,al.
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INTRODUCTION

Prosthodontic treatment, whether involving complete or partial
coverage and natural tooth or dental implant abutments, commonly relies on
indirect fabrication of definitive prostheses in the dental laboratory.
Historically, the necessity for provisional treatment has been primarily
derived from this methodologic process. The importance of interim
treatment, however, is more far reaching than is portrayed by this procedural
necessity and the requirement for satisfactory provisional restorations differ
only slightly from the definitive treatment they precede'. Kaiser2 and others3,4
identified multiple areas of concern with provisional restorations including
the

esthetics,

comfort,

speech

and

function,

periodontal

health,

maxillomandibular relationships, and continued evaluation of treatment plan.
Biologically acceptable fixed prosthodontic treatment demands that prepared
teeth be protected and stabilized with provisional restorations that resemble
the form and function of the planned definitive treatment 5. They can assist in
the maintenance of periodontal health and promote guided tissue healing by
providing a matrix for surrounding gingival tissues. This is especially useful
with treatment involving highly esthetic areas.
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Besides the immediate protective, functional and stabilizing value,
interim restorations are useful for diagnostic purposes where the functional,
occlusal and esthetic parameters are developed to identify an optimum
treatment outcome before the completion of definitive procedures. A
provisional restoration will provide a template for defining tooth contour,
esthetics, proximal contacts and occlusion and for evaluating the potential
consequences from an alteration in the vertical dimension of occlusion.
Provisional treatment can also provide an important tool for the
psychological management of patients where a mutual understanding of
treatment outcome and the limitation of treatment can be identified.
The use of provisional restoration relies on a reasonable turnaround
time from tooth preparation to completion of definitive treatment.
Provisional treatment is usually well tolerated when this occurs. Longer
periods of use can promote tooth sensitivity and potential pulp damage.
Occasionally, however, interim treatment has to function for extended
intervals and provide long time tooth protection and stability while
conjunctive treatment is accomplished. These procedures are especially
useful while the periodontal health status of an abutment tooth over an
extended period of time is evaluated. Long time provisional treatment also
allows for improved interproximal access during periodontal therapy.
6

Maintenance of long term provisional restoration in concert with procedures
such as alveoloplasty, tissue augmentation, dental implant placement,
endodontic therapy, and orthodontics are frequently useful.

It can be challenging for practitioners to justify the use of provisional
treatment because of its "temporary" nature, especially when the time
required to produce a suitable interim restoration equals that spent for tooth
preparation and impression making. However, exclusion of this essential step
and the quality of provisional restoration can be the difference between
overall treatment success and failure. The terms provisional, interim, or
transitional have been routinely used interchangeably in the literature. The
use of

term µtemporary¶ however, is controversial and is considered

inappropriate by some because provisional restorations serve many
functions, and "temporary" treatment may be interpreted as one of lesser
importance or value. Provisional restorations should be same as definitive
restorations in all the aspects, except for the material from which they are
fabricated. Provisional treatment, as an adjunct to some procedures such as
porcelain veneers or implant prosthodontics may be occasionally
unnecessary.

7

The objective of this dissertation is to review provisional fixed
prosthodontic treatment and to focus on the material science and clinical
considerations involving natural teeth and dental implants and the
interrelationship between provisional and definitive fixed prosthodontic
treatment. Materials used with provisional treatment are discussed in terms
of clinical selection and the influence of their physical properties on
treatment outcome.
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REVIEW OF LITERATURE

Talkav L (1952)6 described and classified different materials and
methods used for the fabrication of temporary acrylic fixed bridgeworks and
splints. He classified the materials into those made with cold cure acrylic and
those made with heat cure acrylic. He also described three techniques,
namely the plastic crown form, aluminum shell and crowns prepared from
alginate impression of prepared teeth.
Leff A (1953)7 described a technique of forming temporary restoration
using alginate impression and self-cure acrylic resin.
Langeland K and Langeland LK (1965)8 studied the reaction of pulp
to preparation, temporary restoration and final cementation. The authors
cautioned against the use of self-curing resin in direct contact to the prepared
abutments and recommended a well-fitting preformed crown with thick mix
of ZOE cement for favorable pulp response.
Ragman SS (1965) 9 emphasized the need for proper contouring of the
temporary restoration to promote deflective protection of gingival sulcus and
to permit proper stimulation of gingival tissues.
Fisher OW, Shillingburg HT and Dewhirst RB (1971)10 showed
that fit of the temporary restoration is improved by using indirect technique
9

by allowing the acrylic to cure on plaster cast rather than on tooth.
Sotera AJ (1973)11 listed out the functions of a provisional restoration
should protect the prepared tooth structure, should be contoured to protect
gingival margin and prevent gingival inflammation, should maintain occlusal
contacts to prevent extrusion of opposing teeth, should keep abutment teeth
in proper relationship to each other by placing some load on the abutment
teeth and it will decrease the changes of sensitivity in the final restoration.
Fritts KW and Thayer KE (1973)12 stated that accurately fitting
crown margin is less damaging to gingiva, particularly in those preparations
that extended sub-gingivally.
Jones EE (1973)13 reported a case of a patient who became sensitive
to self-polymerizing resin. The reaction was erythema multiforme, which
was treated by removing the residual monomer. The diagnosis of allergy was
corroborated by patch test.
Crispin BJ, Watson JF and Caputo AA (1980)14 evaluated the
accuracy of nine temporary restorative materials using direct and indirect
technique. They concluded that the marginal accuracy produced by the
indirect technique was significantly better than those made by direct
technique.
10

Oliva RA (1980)15 described a technique for custom shading of
temporary acrylic resin crowns. He advocated the use of non toxic colored
chalk shavings instead of using available commercial acrylic resin staining
kits. He also found no apparent effect on either the strength or the setting
time of the temporary cements.
Jordan RD, Zakaraisen K and Turner KA (1982)16 described a
technique of temporization for an extensively fractured anterior tooth. He
used an endodontic file covered with acrylic resin to form a temporary post
and core and a polycarbonate crown sealed with acrylic resin.
Garvin PH, Malone WFP, Toto PD and Mazur B (1982)17 studied
the effect of self cure resin on crevicular fluid volume and concluded that
self cure acrylic resins lead to an increase in crevicular fluid volume. The
periodontal inflammation process can be a reversible process provided that
the amount of gingival irritation is minimal and restoration is of short term.
Clements WG (1983)18 proposed a method to develop anterior
determinants that are comfortable and pleasing to the patient, who
participates in the development of their anterior esthetics and phonetics. He
advocated the preoperative restoration to their final size and shape, which
will help in making the conservative preparation and also provide guidelines
11

for final ceramo-metal restoration.
Miller SD (1983)19 summarized the requirements of an acceptable
temporary restoration
- acceptable marginal adaptation
- retention and resistance to masticatory load.
- highly polished plaque resistant surfaces with physiologic contours
and embrasures which are conducive to oral hygiene maintenance
- esthetically satisfying
- easy to repair and remove.
Kaiser DA and Cavazos E (1985)2 advocated temporization
techniques using Self-curing acrylic resin, Heat cure acrylic resin, Vinyl
polyethyl methacrylate, Ethyl amine Derivatives, and Light Cure composites
and Preformed metal crown, both direct and indirect methods They also said
that the temporary crown should resemble the natural tooth in colour and
function and should not exert pressure on free gingiva or edentulous ridge.
Monday JJL and Blais D (1985)20 studied marginal adaptation of
acrylic temporary restoration and found that indirect technique, vacuum
formed and acrylic reline was most accurate. More subgingival the margin,
less acceptable was the adaptation of the provisional restoration.
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Rosenstiel SF and Gegauff AG (1988)21 studied the effects of
provisional cements on temporary restorative resins. They found that ZOE
cements soften the set resin and also inhibit polymerization of added resin.
This is clinically important where reline or repair is a consideration. Non
eugenol cements may be used with little effect on hardness.
Hochwald DA (1991)22 proposed a method of Surgical template
impression during stage I surgery for fabrication of a provisional restoration
to be placed at stage II surgery.
Roberts DB (1992)23 described a procedure for making indirect
interim restorations from a cast die made from polyvinyl siloxane impression
material. The use of these flexible casts and dies facilitates the removal of
polymerized resin from the cast and rapid set of polyvinyl materials reduce
time involved in making the indirect interim restorations. This method is
particularly useful when replication of a specific irregular tooth arrangement
is mandated.
Cho GC and Chee WWL (1993)24 described a method of fabrication
of esthetic custom provisional restoration that provide optimum esthetics and
function accornplished with minimum chair side time. The effect of
mamelons, translucency and incisal halos is produced to mimic natural
13

dentition. The technique is based on a provisional shell that is made in
laboratory and relined intraorally for a more precise fit.
Reikie DF (1993)25 reviewed many esthetic and functional
considerations for partially edentulous implant patient. He said that with the
availability of adjunctive grafting procedures, it is time for the implant team
to change the traditional treatment planning approach that allows patient
anatomy to dictate implant position and prosthesis design.
Breeding LC (1995)26 described the procedure which provides an
esthetic mean for inserting a provisional fixed restoration immediately after
implant placement surgery. When this procedure is used, it is not necessary
to prepare the abutment teeth adjacent to the surgical site for subsequent
fixed restorations.
Liebenberg WHO (1996)27 stressed on the need of maintenance of
periodontal health and tooth position, while restoring the teeth with
provisional restorations.
Biggs WF (1996)28 advocated the placement of a custom implant
provisional restoration at the second stage of surgery for improved gingival
management.
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Tjan AH, Jacob Castelnuovo J and Shiotsu G (1997)29 advocated
the curing provisional resinous crowns with use of polyvinyl siloxane
impression as matrix which significantly reduces the temperature increase in
the pulpal chamber compared with a vacuum formed polypropylene matrix.
Robinson FG, Haywood VB, Meyers M (1997)30 studied the effect of
Night Guard Vital Bleaching [NGVB] solution containing 10 percent
carbamide peroxide on colour stability of provisional restoration materials.
They observed an orange discoloration with provisional materials that
contained methacrylate, when they were exposed to 10 percent carbamide
bleaching solutions.
Jemt T (1999)31 conducted a study on provisional implant crowns
placed after single implant treatment in 55 patients with single implant
restorations. The results indicated that the use of provisional crowns may
restore soft tissue contour better than healing abutments alone.
Jaffin RA, kumar A and Berman CL (2000)32 conducted a clinical
study of immediate loading of dental implants in edentulous and partially
edentulous jaws and found that success rate was found similar to those in
delayed loaded cases. They advised the immediate loading of implants.
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Lane DA and Rosalin (2003)33 did clinical trial to compare double
arch and complete arch impression technique in the provisional indirect
restoration. They concluded that the double arch impressions were found to
take less time, use of less material and also same accuracy.
Rodrigus AH and Morgano SM (2003)

34

advocated a clinical and

laboratory technique of preparation of restorations for immediate loading of
implants on the edentulous mandible with the use of a laboratory processed
provisional, screw-retained, implant supported fixed complete denture that
incorporates cast metal reinforcement. This method is consistent with
reported biologic and clinical requirements for achieving successful results
with immediate and early loaded implants. This technique offers advantage
compared with a prefabricated provisional prosthesis: it is efficient,
uncomplicated and cost effective.
Sham ASK and Chu FCS (2004)35 conducted a study and said that
bis-acryl methacrylate resins were more colour stable than methyl/ethyl
methacrylate based resins in water at 60° for 20 days. On the other hand, the
bis-acryl methacrylate resin showed significantly higher discoloration in
coffee. After exposure to UV light, the 2 bis-acryl methacrylate based
provisional materials showed significantly less colour change than any of the
methyl/ethyl methacrylate based provisional materials. If provisional
16

restorations have to be used for long period, bis-aryl methacrylate is
preferred over methyl /ethyl methacrylate based resins. However, when bisacryl methacrylate resin is used as a provisional material, patients should be
advised of the propensity of such materials to staining by coffee.
Bohnekamp DM and Gracia LT (2004)36 described the effective
procedure for use of light polymerized flowable composite resin for
intraoral repair of bis-acryl provisional restorations.
Hamza TA and Rosenstiel SF, Elliosary MM and Ibraheem RM
(2004)37 conducted a study on fiber reinforcement, fracture toughness and
flexible strength of provisional restorative resin using Construct, Fiberstick,
Ribbond normal, Ribbond THM, Ribbond triaxinal and concluded that fiber
reinforcement increases both fracture toughness and flexible strength.
Eskitascioglu G, Eskitascioglu A and Belli S (2004)3 advocated use
of polyethylene ribbon to create a provisional fixed partial denture after
immediate implant placement for bonding natural lateral incisors to the
adjacent teeth with an acceptable esthetic outcome.
Haselton DR, Diaz-Arnold AM and Dawson DV (2005)39 conducted
a clinical study to evaluate the colour stability of provisional crown and fixed
partial denture resins. The purpose of this study was to measure the colour
17

change of 12 provisional prosthodontic material after immersion in artificial
saliva and artificial saliva coffee solutions for 1, 2 and 4 weeks. Under the
condition of this study they demonstrated varying tendency to discolor over a
range time periods when immersed in artificial saliva and artificial saliva
coffee solutions. This study showed colour stability to be material specific
without improved stability of newer bis-acryl products. Patient should be
warned to expect colour shift towards yellow within a relatively short period
of time dependent upon dietary habits.
Swall BW (2005)40 stressed the importance of wax up for provisional
restorations for cases of all kinds ranging from a single tooth to full mouth
constructions and considered it an important factor in restorative success.
Begum Turker S, Kocak A, Esra A (2006)41 studied the effect of
coffee, tea, coca-cola, orange juice and red wine on the color stability of
acrylic and composite based provisional materials. They concluded that red
wine and tea caused the most significant color changes and orange juice
showed the least significant colour change.

18

DISCUSSION
Provisional restorations in fixed partial dentures are an essential part
of fixed Prosthodontic treatment. Patient must be provided with an interim
restoration from initial tooth preparation until the definitive prosthesis is
placed. A provisional restoration is defined as "a fixed or removable
prosthesis, designed to enhance esthetics, stabilization or function for a
limited period of time, after which it is to be replaced by definitive
prosthesis´. Often such prosthesis is used to assist in determination of the
therapeutic effectiveness of a specific treatment plan or the form and
function of the planned definitive prosthesis. The word µinterim prosthesis¶ is
often used as a synonym for "provisional" prosthesis. Even though a
definitive restoration may be placed as quickly as 2 weeks after tooth
preparation, a provisional restoration must satisfy important needs of the
patient and the dentist. Unfortunately, temporary usually connotes laxity and
this may imply that requirements pertaining to the more permanent condition
are ignored. If this connotation becomes a philosophy governing the
provisional phase of treatment, the dentist will needlessly be reducing
clinical efficiency and treatment quality. Experience has repeatedly shown
that the time and effort expended in fulfilling the requisites of provisional
restorations are well spent.
19

Because of unforeseen events (e.g., laboratory delays or patient
unavailability), a provisional restoration may have to function for an
extended period. On the other hand, a delay in placing the definitive
restoration may be deliberate. Whatever the intended length of time of
treatment, a provisional will have to be adequate to maintain patient health.
Thus, it should not be casually fabricated on the basis of expected short-term
use.
Provisional procedures also must be efficiently performed, because
they are done while the patient is in the operatory and during the same
appointment that the teeth are prepared. Costly chairside time should be used
efficiently with the practitioner producing an acceptable restoration. Failure
to do so will result in the eventual loss of more time than was initially
thought to be saved. For example, an inadequate restoration may lead to
unnecessary repairs or the need to treat gingival inflammation and remake
the impression. Such problems can be avoided if one thoroughly understands
what the requirement of provisional restoration is and make the efforts to
meet these requirements.
¾Requirements of provisional restorations:
The requirements of a provisional restoration are same as for the
definitive restoration, with exception of longevity and possibly the
20

sophistication of colour.
The basic requirement of an interim restoration is to provide pulpal
protection, positional stability, and maintenance of occlusal function,
cleansability, strength, retention and esthetics. The requirement can be
subdivided into biologic, mechanical and esthetic categories.

I)Biologic requirements:
a) Pulp ProtectionA provisional restoration must seal and insulate the prepared tooth
surface from the oral environment to prevent sensitivity and further irritation
to the pulp. Because of the sectioning of dentinal tubules, a certain degree of
pulp trauma is inevitable during tooth preparation. When healthy, each
dentinal tubule contains the cytoplasmic process of a cell body
(Odontoblast), whose nucleus is in the pulp cavity. Unless the environment
around the exposed dentin is carefully controlled, adverse pulp effects can be
expected. In addition, the pulp health of a tooth requiring a cast restoration is
likely to be compromised before and after preparation. In severe situations,
leakage can cause irreversible pulpitis and resulting in need for root canal
treatment.
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b) Periodontal HealthTo facilitate plaque removal, a provisional restoration must have
good marginal fit, proper contour, and a smooth surface. This is particularly
important when the crown margin will be placed apical to the free gingival
margin. If the provisional restoration is inadequate and plaque control is
impaired, gingival health will deteriorate. The maintenance of good gingival
health is always desirable, but it has special practical significance when fixed
prosthodontics is undertaken. Inflammed or hemorrhagic gingival tissues
make subsequent procedures (e.g., impression making and cementation) very
difficult. The longer the provisional restoration must serve, the more
significant become any deficiencies in its fit and contour. When gingival
tissue is impinged upon, ischemia is likely. This can be detected initially as
tissue blanching; else a localized inflammation or necrosis will develop.
c) Occlusal Compatibility and Tooth PositionThe provisional restoration should establish or maintain proper
contacts with adjacent and opposing teeth. Inadequate contacts allow
supraeruption and horizontal movement. Supraeruption is detected at try-in
when the definitive restoration makes premature contact. Correcting this in
the operatory is possible, but the effort is time consuming and often leads to
a restoration with poor occlusal form and function. Horizontal movement
22

results in excessive or deficient proximal contacts. The former requires
tedious chair-side adjustment; the latter involves a laboratory procedure to
add metal or ceramic to the deficient site. This often results in a
compromised proximal contour. This along with root proximity impairs oral
hygiene measures.
d) Prevention of Enamel fractureThe provisional restoration should protect prepared crown margins.
This is particularly true with partial-coverage designs in which the margin of
the preparation is close to the occlusal surface of the tooth and could be
damaged during chewing. Even a small chip of enamel will make the
definitive restoration unsatisfactory and necessitate a time consuming
remark.

II) Mechanical Requirements
Provisional restorations should be able to withstand the functional
forces of mastication without fracture or displacement. They should maintain
the position of the prepared teeth and stability of inter-arch and intra-arch
relationship through establishment of optimal proximal and occlusal
contacts. The requirements can be grouped under following headings:
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a) FunctionThe greatest stresses in a provisional restoration are likely to occur
during mastication. Unless the patient avoids contacting of the prosthesis
when eating, internal stresses will be similar to those occurring in the
definitive restoration. The strength of poly (methyl methacrylate) resin is
about one-twentieth that of metal ceramic alloys making fracture of the
provisional restoration much more likely. Fracture is not usually a problem
with a complete crown as long as the tooth has been adequately reduced.
Breakage occurs more frequently with partial-coverage restorations and fixed
partial dentures. Partial-coverage restorations are inherently weaker because
they do not completely encircle the tooth.
An FPD must function as a beam in which substantial occlusal forces
are transmitted to the abutments. This creates high stresses in the connectors
which are often the site of fracture. To reduce the risk of fracture, connector
size must be increased in the provisional compared to the definitive
restoration. Greater strength is achieved by reducing the depth and sharpness
of the embrasures. This increases the cross-sectional area of the connectors43,
while reducing the stress concentration associated with internal line angles.
The biologic and sometimes the esthetic requirements place limits on just
how much larger connectors can be made. To avoid jeopardizing periodontal
24

health, they should not be over contoured near the gingiva. Good access for
plaque control must have high priority. In some instances, high-strength
provisional restoration (e.g., cast metal, fiber reinforced or heat-processed
resin) can spare the practitioner and patient inconvenience, lost time and the
expense of remaking a restoration.
b) DisplacementTo avoid irritation to pulp and tooth movement, a displaced
provisional must be recemented promptly. An additional office visit is
usually required, resulting in considerable inconvenience to the patient and
the dentist. Displacement is best prevented through proper tooth preparation
and a provisional with closely adapted internal surface. Excessive space
between the restoration and the tooth places greater demands on the luting
agent which has lower strength than regular cement and thus cannot tolerate
the added force. For this and biologic reasons, unlined preformed provisional
should be avoided.
c) Removal for Reuse:
Provisional restorations often need to be reused and therefore should
not be damaged when removed from the teeth. In most instances, if the
cement is sufficiently weak and the provisional has been well fabricated, it
will not break when removed.
25

III)ESTHETIC REQUIREMENTS:
The appearance of a provisional restoration is particularly important
for incisors, canines, and sometimes premolars. Although it may not be
possible to duplicate exactly the appearance of an unrestored natural tooth;
tooth contour, color, translucency and texture are essential attributes. When
conditions require it, esthetic enhancement procedures are available to create
personalized details; however, these are not routinely called for.
The degree to which a material matches the color of adjacent teeth
initially is an essential requirement of prosthodontics. However, colour
stability can govern the selection of materials when a long period of service
is anticipated, because some resins discolor after several months in the
mouth.44 The propensity for discoloration due to stain accumulation or
secondary to home bleaching procedures 30 differs according to resin
composition.
The provisional is often used as a guide to achieve optimum esthetics
in the definitive restoration. In complete denture prosthodontics, it is
customary to have a wax try-in so the patient can respond to the dentist's
esthetic interpretation before the denture is processed. Many dentists
consider this essential because of the frequency of patient¶s request for
changes and the ease with which such changes can be made. When fixed
26

prosthodontics is being performed in the anterior oral cavity, it greatly
influences appearance; the patient should be given an opportunity to voice an
opinion. Beauty and personal appearance are highly subjective and difficult
to communicate verbally, and a facsimile prosthesis can play a vital role in
the patient's consideration of esthetics and the impact that the prosthesis will
have on self-image. Obtaining the opinion of others, whose judgment is
valued is also important. An accurate provisional is a practical way of
obtaining specific feedback for the design of a definitive restoration. Verbal
descriptions are often too vague and frequently cause overcorrection, which
are difficult to reverse in the definitive restoration. The provisional
restoration is shaped and modified until its appearance is mutually acceptable
to the dentist and the patient. When this is achieved, an impression is made
of the provisional and a cast is poured. This cast accompanies the fixed
prosthodontic working cast to the laboratory, where the contours are
duplicated. This process is more efficient when it begins with diagnostic
waxing procedure. Involving the patient in decision making results in greater
patient satisfaction.
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¾Summary of rationale and requirements:
Rationale of provisional restorations-3, 11, 19
1. Protect pulpal tissues and sedate prepared abutments
2. Protect teeth from dental caries.
3. Provide comfort and function.
4. Evaluate parallelism of abutments.
5. Provide method for immediately replacing missing teeth.
6. Prevent migration of abutments.
7. Improve esthetics.
8. Provide an environment conductive to periodontal health.
9. Evaluate and reinforce the patient's oral home care.
10. Assist with the periodontal therapy by providing visibility and
access to surgical sites when removed.
11. Stabilize mobile teeth during periodontal therapy and evaluation.
12. Provide anchorage for orthodontic brackets during tooth
movements.
13. Aid in developing and evaluating an occlusal scheme before
definitive treatment.
14. Allow evaluation of vertical dimension, phonetics, and masticatory
function.
28

15. Assist in determining the prognosis of questionable abutments
during prosthodontic treatment planning.
Requirements of provisional restorations-3,11,19
1. Good marginal adaptation, should adapt well to a tooth and matrix
surface.
2. Adequate retention and resistance to dislodgement during normal
masticatory function.
3. Strong, durable and hard.
4. Nonirritating to pulp and other tissues; low exothermicity.
5. Nonporous and dimensionally stable.
6. Comfortable.
7. Esthetically acceptable shade selection; translucent tooth like
appearance.
8. Colour stable.
9. Physiologic contours and embrassures.
10. Easy to mix and load in matrix, fabricate, reline and repair;
relatively short setting time.
11. Physiological occlusion.
12. Conductive to routine oral home care cleaning procedures.
13. Finishes to a highly polished, plaque and stain-resistant surface.
29

14. Easy to remove and recement by the dentist.
15. Relatively inexpensive.
16. Low incidence of localized allergic reactions.

¾ Materials and procedures:
Many procedures using a wide variety of materials are available to
make satisfactory provisional restorations. As new materials are introduced,
associated techniques are reported, creating even more variety. Particularly
helpful thing is the fact that all the procedures have in common the formation
of a mold cavity into which a plastic material is poured or packed.
Furthermore, the mold cavity is created by two correlated parts: one forms
the external contour of the crown or fixed partial denture, and other forms
the prepared tooth surfaces and (when present) the edentulous ridge contact
area. The terms external surface form (ESF) and tissue surface form (TSF)
are suggested for these mold parts. This terminology will be used in the
ensuing discussions.
¾ External surface form (ESF)There are two general categories of external surface forms: custom and
preformed.
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A) Custom: A custom ESF is a negative reproduction of either the
patient's teeth before preparation or a modified diagnostic cast. It may be
obtained directly with any impression material. Impression made in a
quadrant tray with irreversible hydrocolloid or silicone rubber is convenient.
The higher cost of silicone rubber may be offset by its ability to be retained
for possible reuse at any future appointment. Accurate representing of the
ESF is easier and the mold cavity produces better results if thin areas of
impression material (as may be found inter-proximally or around the gingival
margin) are trimmed away. Moldable putty materials are popular because
they can be used without a tray and can be easily trimmed to minimum size
with a sharp knife. In addition, their flexibility facilitates subsequent removal
of the polymerized resin.
A custom ESF can be produced from thermoplastic sheets, which are
heated and adapted to a stone cast with vacuum or air pressure while the
material is still pliable. This produces a transparent form with thin walls,
which makes it advantageous in the direct technique because of its minimum
interference with the occlusion. It is filled with resin, placed in the mouth,
and fully seated as the patient closes into maximum intercuspation. Little
additional effort is required to adjust the occlusal contacts. The thinness of
the material may also be a disadvantage in the direct technique, however.
31

The material is a poor dissipater of the heat released during resin
polymerization,

45

so care must be taken to remove it from the mouth before

injury can occur. A thermoplastic ESF has other uses in fixed prosthodontic
treatment, in both clinical and laboratory phases; for example, it can help
evaluate the adequacy of tooth reduction.
Transparent sheets are available in cellulose acetate or polypropylene
and come in various sizes and thicknesses; a 125 X 125 mm sheet of 0.5
thickness is recommended for provisional restorations. Polypropylene is
preferred because it produces better surface detail and is more tear resistant.
Better tear resistance makes initial removal from the forming cast less
tedious and enables ESF to be used more than once.
Although thermoplastic sheets have a number of advantages, a wide
variety of other materials and methods can be used successfully. For
example, some practitioners favor baseplate wax because it is convenient and
economical.
B) Preformed: A variety of preformed crowns are available
commercially. On their own, they rarely satisfy the requirements of a
provisional restoration, but can be thought of as ESFs rather than as finished
restorations and therefore must be lined with auto-polymerizing resin. Most
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crown forms need some modification (e.g., internal axial recontouring, and
occlusal adjustment) in addition to the lining procedure. When extensive
modification is required a custom ESF is superior because it is less time
consuming. Preformed crowns are generally limited to single restorations,
since using them as pontics for fixed partial dentures is not feasible.
Materials

from

which

preformed

ESF¶s

are

made

include

polycarbonate, cellulose acetate, aluminum, tin-silver and nickel-chromium.
These are available in a variety of tooth types and sizes.
1. Polycarbonate: Polycarbonate has the most natural appearance of all the
preformed materials. When properly selected and modified, its
appearance reveals a well-executed porcelain restoration and is a very
color-stable resin. Although it is available in only one shade, this can be
modified to a limited extent by the shade of the lining resin.
Polycarbonate ESF¶s are supplied in incisor, canine and premolar tooth
types.
2. Cellulose Acetate: Cellulose acetate is a thin (0.2 to 0.3 mm) transparent
material available in all tooth types and a range of sizes. Shades are
entirely dependent on the autopolymerizing resin. The resin does not
chemically or mechanically bond to the inside surface of the shell, so
after polymerization the shell is peeled off and discarded to prevent
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staining at the interface. However, removing the shell requires the
addition of resin to reestablish proximal contacts.
3. Aluminum and Tin-silver: Aluminum and tin-silver are suitable for
posterior teeth. The most elaborate crown forms have anatomically
shaped occlusal and axial surfaces. The most basic and least expensive
forms are merely cylindrical shells resembling a tin can. Non-anatomic
cylindrical shells are inexpensive but require modification to achieve
acceptable occlusal and axial surfaces. Using crowns that have been
preformed as individual maxillary and mandibular posterior teeth is more
efficient. Care must also be taken to avoid fracturing the delicate
cavosurface margin of the tooth preparation when fitting a metal crown
form. This risk is greater if adaptation is carried out directly by having
the patient forcefully occlude on the crown shell. The edge of the shell
can engage the margin and fracture it under biting pressure. An even
greater risk occurs when the crown has a constricted cervical contour.
Tin-silver crowns are deliberately designed this way. This highly ductile
alloy allows the crown cervix to be stretched to fit the tooth closely.
Direct stretching on the tooth is practical only where featheredge margins
are used. For other margin designs, cervical enlargement should be
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performed indirectly on a swaging block, which is supplied with the
crown kit.
4. Nickel-chromium: Nickel-chromium shells are used primarily for
children with extensively damaged primary teeth. In application, they are
not lined with resin but are trimmed adapted with contouring pliers and
luted with high-strength cement. They may be applied to permanent teeth
but are more suitable for primary teeth. Nickel-chromium alloy is very
hard and therefore can be used for long term provisional restorations.

¾ Tissue surface form (TSF)There are two primary categories of tissue surface forms: indirect; and
direct and the third category, indirect-direct results from the sequential
application of these two forms.
A) Indirect Procedure: An impression is made of the prepared teeth and
ridge tissue and is poured in quick setting gypsum or polyvinyl
siloxane.3 The provisional restoration is fabricated outside the mouth.
This technique has the following advantages over direct procedures:
1. There is no contact of free monomer with the prepared tooth or gingiva,
which might cause tissue damage and an allergic reaction or sensitization.
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One group of investigators reported a 20% incidence of allergic sensitivity in
subjects previously exposed to a monomer patch test. The risk of
sensitization in patients who are not allergic to monomer increases with the
frequency of exposure. In allergic patients, an exposure to even small
amounts of monomer usually causes painful ulceration and Stomatitis.
2. The procedure avoids subjecting a prepared tooth to the heat created from
polymerizing resin. Clinical simulation experiments46 have shown peak
temperature increase of approximately 10° C in the pulp chambers of
prepared teeth upon which the direct provisional restorations had been made.
This amount of temperature elevation is capable of causing irreversible pulp
damage. The simulation experiment also indicates that an increase in
temperature depends directly on the type and volume of resin present.
Therefore, a directly made restoration with a large pontic is more likely to
cause injury than one for a single crown (especially if the tooth is prepared
conservatively). These studies also demonstrate that the heat-conducting
properties of` the ESF¶s significantly influence the maximum temperature
reached. However, it is important to note that peak temperatures were not
reached until 7 to 9 minutes had elapsed.46 For this reason and also because it
must be drawn through the undercuts of adjacent proximal tooth surfaces, the
resin should be removed at the rubbery stage of polymerization, which
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typically occurs 2 to 3 minutes after insertion in the mouth. The temperature
increase is negligible at 3 minutes, suggesting that thermal injury is easily
avoidable.
3. The marginal fit of provisional restorations that have been polymerized
undisturbed on stone casts is significantly better than that of provisionals that
have been removed from the mouth before becoming rigid.20,47 This is
because
(a) the stone restricts resin shrinkage during polymerization and
(b) separating the resin from the tooth causes distortion.
Directly made long-span or multi-abutment FPDs are likely to have
unacceptable marginal discrepancies caused by shrinkage and distortion.
4. When a dimensionally stable elastomer impression is made to form the
TSF, it can be retained for possible reuse with the ESF. This allows
replacement restorations to be made without having the patient present. For
example, if a patient calls to report a lost interim FPD, a replacement can be
made at the dentist's convenience before the patient arrives. This minimizes
disruption of the office schedule and earns the patient's appreciation. It is not
known whether using an elastomer TSF results in margins that fit as well as
those obtained with gypsum TSF. The elastomer may not resist
polymerization shrinkage as effectively as the gypsum.
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5. This technique gives the patient a chance to rest and let the dentist perform
other tasks, provided an assistant is trained to carry out the laboratory
procedures.

B) Direct Procedure: The patient's prepared teeth and gingival tissues (in
the case of FPD) directly provide the tissue surface form, so the
intermediate steps of the indirect technique are eliminated. This is
convenient when assistant training and office laboratory facilities are
inadequate for efficiently producing an indirect restoration.
However, the direct technique has significant disadvantages:
- potential tissue trauma from the polymerizing resin and
- inherently poorer marginal fit.
Therefore, the routine use of directly formed provisional restorations is not
recommended when indirect techniques are feasible.

C) Indirect-direct Procedure: In this technique, the indirect component
produces a "custom-made preformed ESF" similar to a preformed
polycarbonate crown. In most cases, the practitioner uses a custom ESF
with an under prepared diagnostic cast as the TSF. The resulting mold
forms a shell that is lined with additional resin after tooth preparation
(using the patient for the TSF). This last step is the direct component of
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the procedure. Another method of creating the shell eliminates the need
for an indirect TSF. It is accomplished by painting monomer liquid into
the ESF and carefully sprinkling or blowing resin powder on it. The
thickness of the resin shell is difficult to control with this technique
however and may result in time-consuming corrective grinding.
The indirect-direct approach offers these advantages:
1. Chairside time is reduced. Most of the procedures are completed before
the patient's visit.
2. Less heat is generated in the mouth. The volume of resin used during
lining is comparatively small.
3. Contact between the resin monomer and soft tissues is minimized
compared to the direct procedure. Because pontic ridge areas do not
normally require lining, there is a reduced risk of allergic reaction.

¾ Provisional restorative materials:
Interim treatment promotes numerous adjunct benefits to definitive
prosthodontic treatment. The materials and techniques used for these
purposes must reflect these variable treatment demands and requirements.
Consistent with nearly all areas of dental management where material
science plays such a significant role, there is presently no ideal provisional
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material suitable for all clinical conditions; however, there are many
materials that have been used successfully for this purpose.
The requirements needed for provisional treatments are already stated
above. Many of these requirements such as appropriate marginal adaptation,
low thermal conductivity, non irritating reaction to the dental pulp and
gingival tissue, ease of cleaning, ease of contour, ease of alterability and
repair are extremely important to the success or failure of treatment
outcomes.
While in a fluid state, the provisional restorative material fills the
cavity formed by external and tissue surface forms; they then solidify,
producing a rigid restoration.

¾ Ideal Properties: An ideal provisional material has the following
characteristics:
1. Convenient handling- adequate working time, easy moldability and
rapid setting time.
2. Biocompatibility- non-toxic, non-allergenic and non-exothermic.
3. Dimensional stability during solidification.
4. Ease of contouring and polishing.
5. Adequate strength and abrasion resistance.
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6. Good appearance- translucency, color controllable, color stable.
7. Good patient acceptance- non-irritating, odorless.
8. Ease of adding to or repairing.
9. Chemical compatibility with provisional luting agents.

¾ Currently Available Materials:
The ideal provisional material has not yet been developed. A major
problem still to be solved is dimensional change during solidification. These
materials

shrink

during

polymerization,

which

causes

marginal

discrepancy20,47,49 especially when the direct technique is used. In addition,
the resins currently used are exothermic and not entirely biocompatible.
Provisional material selection should be based on the strength and
weakness of a given material relative to clinical mandate for specific
treatments. Differing clinical techniques such as indirect interim fabrication
may be required to accommodate certain situations, finally among the
differing

proprietary

material

brands

exhibiting

similar

chemical

composition and physical properties, experience and personal preference is
an important consideration on material selection.
Mechanical, physical handling properties, as well as biocompatibility,
will influence material selection in fabricating provisional restorations. A
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material should be easy to handle, provide adequate working time and be
nontoxic. Treatment complications such as chemical injury from the
presence

of

monomer

residue,

thermal

injury

from

exothermic

polymerization shrinkage must be considered. Likewise, after fabrication,
considerations such as preventing repairs and remakes often continue to be a
direct reflection of the physical properties of a provisional material. Interim
restorations are fabricated using 1 of 2 techniques: (1) Custom fabrication; or
(2) fabrication with preformed materials. Additionally both of these
procedures can be accomplished with direct clinical, indirect laboratory, or
combination techniques. Indirect technique may result in an increased cost of
the fabrication and may require special equipment and increased non clinical
time for fabrication.49
A) Custom fabricated materials:
Custom fabrication represents one of the best choices for provisional
restorative treatment.50 The technique allows for intimate contact between a
provisional restoration and prepared tooth. It provides a continuous
mechanism for a variety of alterations during treatment such as marginal
adaptation, contour change, shade adjustment, occlusal modification and
repair.
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Provisional materials have been divided into the following categories
based on how they are converted from plastic to solid-elastic masses:
(1) Chemically activated auto-polymerizing acrylic resins;
(2) Heat activated acrylic resins;
(3) Light-activated acrylic resins;
(4) "Dual" light and chemically activated acrylic resins; and
(5) Others (alloys).
The most common materials used for custom interim fixed restorations
are acrylic resins. Generally, acrylic resins used for provisional restoration
are brittle, but their great advantage is the ease with which they can be
altered by additions and subtractions. Several types of acrylic resin materials
are available for interim restorative treatment. They are:
(1) Polymethylmethacrylate resins;
(2) Polyethylmethacrylate resins;
(3) Other types or combinations of unfilled methacrylate resins and
composites. A comparison of physical properties associated with a variety of
provisional unfilled methacrylate resins; and
(4) Composite.
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1. Methacrylate resins:
Autopolymerizing polymethylmethacrylate (PMMA) first appeared
around 1940 and remains the most frequently used material for fabrication of
interim restorations.2 Plant et al found that the intra-pulpal temperature rise
associated with the polymerization of methyl methacrylate materials could
be up to 5 times that associated with the normal consumption of thermally
hot liquid. The literature indicates that polymethylmethacrylate is the
preferred material when provisional restorations are made using indirect
techniques.
Ethyl methacrylate, introduced in the 1960¶s51 has a number of
advantages and disadvantages relative to methyl methacrylate. One study52
however, showed the highest value of fracture resistance with an ethyl
methacrylate material relative to methyl methacrylate and bis-acryl
materials. Ethyl methacrylate may be a better selection for direct interim
prosthesis fabrication and is best suited for short-term use relative to methyl
methacrylate.50 Two other chemically similar materials, Vinylethyl and
butylmethacrylate

display

comparable

polyethylmethacrylate.
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clinical

behavior

to

Methyl Methacrylate The monomer methyl methacrylate is of considerable importance in
dentistry. Methyl methacrylate is a transparent liquid at room temperature
with the following physical properties:
-Molecular weight= 100
- Melting point = -48 ° C
- Boiling point = 100.8° C (note how close this is to the boiling point
of water).
- Density = 0.945 g/ml at 20° C
- Heat of polymerization = 12.9 kcal/mol
Methyl methacrylate exhibits a high vapor pressure and is an excellent
organic solvent. Although the polymerization of methyl methacrylate can be
initiated by visible light, ultraviolet light or heat; it is commonly polymerized
in dentistry by the use of a chemical initiator.
The conditions for the polymerization of methyl methacrylate are not critical
provided that the reaction is not carried out too rapidly. The degree of
polymerization varies with the conditions of polymerization, such as
temperature, method of activation, type of initiator, initiator concentration,
purity of chemicals and similar factors. Because they polymerize readily
under the conditions of use, the methacrylate monomers are particularly
45

useful in dentistry. Many other resin systems do not polymerize at room
temperature in the presence of air. Volume shrinkage of 21% occurs during
the polymerization of the pure methyl methacrylate monomer.
Poly (methyl methacrylate)Poly (methyl methacrylate) is a transparent resin of remarkable clarity;
it transmits light in the ultraviolet range to a wavelength of 250 nm. It is a
hard resin with a Knoop hardness number of 18 to 20. It has a tensile
strength approximately 60 MPa, a density of 1.19 g/ cm3 and a modulus of
elasticity of approximately 2400 MPa.
This polymer is extremely stable. It does not discolor in ultraviolet
light and it exhibits remarkable aging properties. It is chemically stable to
heat and softens at 125°C and it can be molded as a thermoplastic material.
Between 125° and 200°C de-polymerization takes place. At approximately
450° C, 90% of the polymer depolymerizes to form the monomer. Poly
(methyl methacrylate) of high molecular weight degrades to a lower polymer
at the same time that it converts to the monomer.
Like all acrylic resins, poly (methylmethacrylate) exhibits a tendency
to absorb water by a process of imbibition. Its non-crystalline structure
possesses a high internal energy. Thus molecular diffusion can occur in the
resin, because less activation energy is required. Furthermore, the polar
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carboxyl group, even though esterified, can form a hydrogen bridge to a
limited extent with water. Because poly (methyl methacrylate) is a linear
polymer, it is soluble in a number of organic solvents that may be found in a
dental laboratory or operatory, such as chloroform and acetone.
2. Multifunctional Methacrylate and Acrylate resins:
The backbone of the molecule formed in this system can have any
shape, but methacrylate groups are found at the end of the branching chains.
One of the first multifunctional methacrylate used in dentistry was Bowen's
resin or bis-GMA. The bis-GMA resin can be described as an aromatic ester
of a dimethacrylate, synthesized from an epoxy resin (ethylene glycol of bisphenol A) and methyl methacrylate. Because bis-GMA has two -OH groups
which form hydrogen bond between the monomers, it is extremely viscous.
A low viscosity dimethacrylate, such as triethyleneglycol dimethacrylate
(TEDMA), is blended with it to reduce viscosity.
The rigid central core of two aromatic groups reduces the ability of
bis-GMA molecules to rotate during polymerization and thereby to
participate efficiently in the polymerization process. Therefore, one of the
methacrylate groups reacts often, whereas the other does not. This process
results in a bis-GMA molecule that forms a branch or pendant group, along
the polymer chain. Some of these branches crosslink with adjacent chains
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and some do not. To quantify the efficiency of polymerization and crosslinking, the clinician determines the ratio, µR¶ of unreacted methacrylate
groups before and after polymerization. The degree of conversion, expressed
in percentage of consumed methyl methacrylate groups, can be determined
from the formula:
(1 - R) x 100 = degree of conversion
Various dimethacrylate resin combinations have been explored
through the years in attempts to reduce viscosity and to increase the degree
of conversion. One resin group that has shown promise is urethane
dimethacrylate (UDMA). This UDMA group can be described as any
monomer chain containing one or more urethane groups and two
methacrylate end groups.
In addition to the dimethacrylates mentioned previously, other
multifunctional resins have been introduced to dentistry during the last few
years. For example, in some dentin bonding agents a monomer called
dipentaerythiol penta-acrylate monophosphate (PENTA-P) is used. As seen
from the PENTA-P formula, this monomer contains as many as five acrylate
groups per monomer molecule.
Another multifunctional resin that has been used extensively during
the last few years is poly(acrylic acid), to which hydroxyethyl methacrylate
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(HEMA) has been grafted. Such a modified poly (acrylic acid) (PAA) is used
in light-curable glass ionomer cements. During light exposure, free radical
polymerization is initiated, causing the methacrylate groups to react. The
reaction that cross-links the PAA molecules constitutes the initial setting
reaction. After this reaction, the carboxylate groups continue to react with
the glass particles through an acid-base reaction. During this reaction, the
PAA releases the hydrogen ions and the PAA chains become negatively
charged.
These negative charges, however, are balanced by cations leached
from the glass. These cations, such as Ca2+ and A13+ form ionic bonds
between the chains that now also become ionically cross-linked. In addition,
the negatively charged PAA chains also form bond to tooth tissues
containing cations such as Ca2+.
By observing this modified PAA molecule, you can see that as the
number of methacrylate group increases, the number of carboxylate group
decreases. This is important because fewer carboxylate groups reduce the
extent of acid base reaction and weaken the enamel-dentin interaction.
3. Composites:
Composite provisional materials encompass a fairly variable category
by virtue of the fact that they are chemically comprised of a combination of
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two or more types of material. Most of these materials use bis-acryl resins, a
hydrophobic material that is similar to bis-GMA. When this resin is mixed
with inorganic, radiopaque filler it combines to provide an interim treatment
material that is similar to composite restorative materials. Typically these
materials use a variety of multifunctional acrylic resin monomers that
provide high-density cross linking during polymerization. Consequently they
exhibit a unique rubbery stage during the polymerization process. These
materials are available as autopolymerized, dual- (auto /visible light)
polymerized or visible light polymerized forms.
Most of the composite materials are now available with an auto-mix
delivery system similar to polyvinylsiloxane impression materials. This
makes them quick and easy to use, but expensive. Diaz-Amold et a153
showed a general decrease in hardness over time for 2 out of 3 composite
materials tested. This is consistent with studies conducted by Ireland et al
who showed that the bis-acryl materials exhibited higher flexural elastic
moduli and moduli of rupture values at 24 hours but exhibited the greatest
decrease in these values over time.
Varnish materials designed to coat provisional restorations and
produce a smoother surface are commercially available but are not advisable.
Bis-acryl materials are compatible with other composite materials, but
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alterations for repairs and addition are difficult. In fact, Koumjian and
Nimmo51 showed an 85% decrease in transverse strength after repair of a bisacryl material. They suggested that it might be more advantageous to make a
new provisional restoration than repair this material. Young et al 54 compared
bis-acryl and polymethylmethacrylate materials in terms of occlusion,
contour, marginal fidelity and finish. For both anterior and posterior teeth,
they found the bis-acryl materials significantly superior to PMMA in all
categories. Another report makes similar comments.
Some practitioners find bis-acryl materials difficult to manipulate
before setting because of difficult handling properties. 34 Conversely, it has
also been reported that dual-polymerized materials provide a more rigid
rubbery stage where considerable adjustment and evaluation can be made
before the final photo-polymerization.
Two other studies have discouraged the use of dual polymerizing
materials because of technique sensitivity.1,29 Luthardt et all compared the
clinical performance of autopolymerizing, dual-polymerizing and visible
light-polymerizing bis-acryl materials. They concluded that the light- and
dual-polymerizing materials did not offer a clinical benefit relative to
autopolymerizing material. Reduced flexibility of the partially polymerized
materials made them difficult to handle, which lead to complications with the
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integrity of provisional restorations. Tjan et al44 stated that handling
techniques might contribute to problems with marginal accuracy.
4. Visible light-polymerized resin:
The visible light polymerized (VLC) material, first introduced in the
1980¶s51 requires the addition of urethane dimethacrylate, a resin whose
polymerization

is

catalyzed

with

visible

light

energy

and

a

camphoroquinone/amine photo initiator. These materials usually incorporate
filler such as microfine silica to improve physical properties such as reduced
polymerization shrinkage. Unlike methacrylate resins, they do not produce
residual free monomers after polymerization, which explains why they
exhibit significantly decreased tissue toxicity relative to methacrylate
resins.55 Haddix56 indicated that VLC materials could produce provisional
restorations with quality similar to heat-polymerized, laboratory-processed
restorations, but with less time and expense. Dual-polymerizing composite
materials generally incorporate both chemically polymerized bis-acryl and
light-polymerized urethane dimethacrylate resins in variable product-specific
combinations.
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B) Preformed Materials:
Preformed provisional crowns or matrices usually consist of toothshaped shells of plastic, cellulose acetate, or metal. They are commonly
relined with acrylic resin to provide a more custom fit before cementation,
but the plastic and metal crown shells can also be cemented directly onto
prepared teeth using a stiff luting material following adjustment. They are
commercially available in various tooth sizes and are usually selected for a
particular tooth anatomy. Nonetheless, available sizes and contours are finite
which makes the selection process important for clinical success. Compared
with custom fabricated restorations, this treatment method is quick to
perform but is more subject to abuse and inadequate treatment outcome. This
can result in improper fit, contour or occlusal contact for a provisional
restoration.50

1. Polycarbonate resin:
Poly carbonate resin is commonly used for preformed crowns and
possesses a number of superior properties relative to polymethyl
methacrylate materials.3,57 These crowns combine micro glass fibers with a
polycarbonate plastic material. Practitioners commonly use polycarbonate
resin shell crowns as a matrix material around a prepared tooth that is relined
with acrylic resin to customize the fit.3 This material possesses high impact
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strength, abrasion resistance, hardness and a good bond with methylmethacrylate resin.57
2. Metal crowns:
Metal provisional materials are generally esthetically limited to
posterior restorations. Aluminum shells provide quick tooth adaptation due
to the softness and ductility of the material, but this same positive quality can
also promote rapid wear that results in perforation in function and/or
extrusion of teeth. An unpleasant taste is sometimes associated with
aluminum materials. Iso-Form Crowns (3M Dental Products, St. Paul, Minn)
are manufactured with high-purity tin-silver and tin-bismuth alloys. Like
aluminum, they possess reasonable ductility and can be contoured quickly,
but the occlusal table is reinforced so they are more resistant to wear related
failure. For longer-term use, nickel-chrome and stainless steel crowns are
available but may be more difficult to adapt to a prepared tooth.
Commercially available preformed materials are listed as Preformed
materials along with manufacturer¶s details:
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Material

Product name

Manufacturer

classification
Polycarbonate resin

B-Crowns

Harry Bosworth, Skokie, III

Polycarbonate crown

3M Dental, St. Paul, Minn.

Molar B-Crowns

Harry J. Bosworth, Skokie

Nylon fiber

Iso-form Crowns

reinforced

( Ti/silver alloy)
Gold Anodized Crowns

3M Dental, St. Paul, Minn

3M Dental, St. Paul, Minn

(gold anodized
Stainless Steel Crowns
3M Dental, St. Paul, Minn
(nickel chrome)

¾ Influence of material properties on treatment outcome:
1.Marginal accuracy
Accurate marginal adaptation of resinous provisional restorations to
the finish line of a prepared tooth assists in protecting the pulp from thermal,
bacterial, and chemical insults.58 Barghi and Simmons 22 indicated from their
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qualitative assessment that autopolymerizing acrylic resin provisional
restorations routinely did not have adequate marginal adaptation. The
accuracy could be significantly improved by relining the restoration after the
initial polymerization. Furthermore, they found that because of hydraulic
pressure, 80% of restorations did not fully reseat after the reline procedure.
They suggested that this problem could be improved by venting a provisional
restoration before reline.
Crispin et al47 evaluated marginal accuracy with direct and indirect
techniques. They reported that indirect fabrication provided significant
improvements in marginal fit relative to direct methods when methyl and
vinylethyl methacrylate resins are used. They demonstrated that the marginal
fit of polymethylmethacrylate restorations could be improved by up to 70%
with an indirect technique. Other reports showed similar results.20
A number of studies have focused on the effects of thermocycling on
provisional crown margins.59,60,61,62,64 They reported that:
l. Acrylic resin provisional crowns demonstrated dimensional degeneration
and enlarged marginal gaps resulting from thermocycling and occlusal
loading;
2. Marginal gap changes were greater after hot thermocycling than cold
thermocycling;
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3. Improved marginal accuracy of PMMA provisional restorations occurred
when a shoulder finish line was used compared with a chamfer marginal
design;
4. In addition to improved initial accuracy, provisional resin restorations that
were relined had smaller marginal changes after thermocycling and occlusal
loading; and
5. Light-polymerized materials provided significantly improved marginal
accuracy relative to autopolymerizing PMMA resin after thermocycling.
Koumjian and Holmes64 examined a variety of resinous provisional
materials and reported that they all demonstrated continued polymerization
shrinkage after storage in air for 1 week. When stored in water for 1 week,
water absorption compensated for polymerization shrinkage in all of the
materials except for polyvinyl ethyl methacrylate and bis-acryl materials.
The water storage environment was the most clinically relevant in this study
and produced significantly lower marginal discrepancies with the PMMA
and ethyl methacrylate materials.
Lepe et al
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reported that polymerization shrinkage of acrylic resin

would play an important role in the fit of provisional restorations.
Volumetric polymerization shrinkage for polymethylmethacrylate is 6%
compared with 1% to 2% for composite materials. They speculated that
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composite materials would provide a better marginal fit relative to unfilled
polymethylmethacrylate because of less polymerization contraction, but the
authors also pointed out that marginal fit is not the only factor affecting the
overall retentive quality of provisional restorations. They found a nearly 20%
improvement

in

the

retention

of

interim

crowns

made

with

polymethylmethacrylate compared to those fabricated with composite
materials. They concluded that polymerization shrinkage occurring with
polymethylmethacrylate material might have allowed for a tighter fit of the
restoration on the prepared tooth, which had a direct influence on improved
retentive quality.
2.Color stability:
In esthetically critical areas it is desirable for provisional restorations
to provide an initial accurate color shade match and then to remain colorstable over the course of provisional treatment. Discoloration of provisional
materials can produce serious esthetic complications, especially when longterm provisional treatment is required. Modern provisional materials use
stabilizers that decrease chemically induced color changes, but these
materials are susceptible to other factors that will promote staining. Most
provisional materials are subject to sorption, a process of absorption and
adsorption of liquids that occurs relative to environmental conditions. When
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provisional material contact pigmented solutions such as coffee or tea,
discoloration is possible. Porosity and surface quality of provisional
restorations, as well as oral hygiene habits, can also influence color changes.
Crispin and Caputo52 studied the color stability of provisional
materials. They found that methyl methacrylate materials exhibited the least
darkening, followed by ethyl methacrylate and vinyl-ethyl methacrylate
materials. They also reported that increase in surface roughness has induced
increase in material darkening; and pressure polymerizing did not influence
discoloration relative to air polymerizing. Koumjian et al57 included a
visible light-polymerized material in their investigation. They placed test
materials into the flanges of complete dentures and concluded that for short
time periods of 5 weeks or less, all materials demonstrated acceptable color
stability. They stated, however, that the Triad VLC material exhibited more
adverse color change relative to other materials at the end of 9 weeks.
Yannikakis et al63 immersed provisional materials in various staining
solutions for up to 1 month. They reported that all materials showed
perceptible color changes after 1 week. After 1 month, the methyl
methacrylate materials exhibited the best color stability and bis-acryl
materials the worst.
Robinson et a130 reported the effect of vital tooth bleaching on
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provisional restorative materials. They prepared disks of polymethyl,
polyethyl, polybutyl methacrylate, and bis-acryl composite materials.
Polycarbonate crowns were studied. Specimens of each type of provisional
material were placed into varied proprietary dental bleaching agents and
soaked for up to 14 days. They concluded that an orange discoloration
occurred throughout the specimens representing all methacrylate materials.
The bis-acryl and polycarbonate crowns showed no difference relative to the
control group. Another study confirmed the color stability of composite
materials during vital bleaching treatment.69
Monaghan et al found that vital bleaching produced visibly lighter
composite restorations. They reported that in some situations composite
restorations might lighten along with natural teeth that are simultaneously
bleached.
3.Gingival response:
Inflammation and recession of the free gingival margin associated with
provisional treatment is a common occurrence.17, 71
Donaldson71 reported the following observations regarding gingival
recession:
a) The presence of a provisional restoration lead to at least some recession at
about 80% of the free gingival margin sites evaluated;
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b) The degree of recession was time dependant;
c) Placement of the definitive treatment commonly leads to gingival
recovery;
d) 10% of subjects demonstrated recession in excess of 1 mm; and
e) In the presence of gingival recession, only one third of subjects
demonstrated complete gingival recovery.
In a separate report, Donaldson71 indicated that the occurrence of
gingival recession before provisional treatment was directly linked to further
recession observed after the completion of definitive Prosthodontic
treatment. A history of bone loss and subsequent gingival recession would
suggest that a patient would have an adverse reaction to provisional fixed
prosthodontic treatment. He also found a direct relation between the degree
of pressure applied by a provisional restoration and gingival recession. An
anatomically contoured provisional restoration caused less recession than did
a nonanatomically contoured one.
In contrast, MacEntee et al,72 in a histologic evaluation of tissue
response, reported no detectable change in gingival tissue associated with
provisional restorative treatment over a 3 week period. Waerhaug and
Zander33 found that in the presence of mechanical irritation such as poor
restorative contours, provisional treatment did not negatively alter gingival
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tissue response. Rather, they implicated the presence and accumulation of
necrotic tissue and plaque material in areas associated with poor marginal
adaptation and surface roughness of interim restorations as a constant source
of inflammation to the gingival tissues leading to diminished gingival health.
Garvin et all7 concluded that periodontal inflammation associated with
provisional treatment could be expected to be a reversible process provided
that the amount of gingival irritation is minimal and provisional treatment
occurs over a short time span.
4. Pulpal response:
Dental pulp inflammation can be caused by either thermal or chemical
insult resulting from materials used to produce direct provisional
restorations.
Tjan et al44 studied the dental pulp chamber temperature rise associated
with the direct fabrication of provisional restorations. In this in-vitro study, a
thermocouple probe was placed into the pulp chamber of specimen teeth to
measure the exothermic reaction associated with the direct contact
polymerization of methyl methacrylate, ethyl methacrylate, vinylethyl
methacrylate and bis-acryl materials. Although the bis-acryl material
produced the lowest temperature increase, no significant differences were
found among the 4 types of materials tested. The results of this study suggest
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the possibility of thermal damage to dental pulp tissue and odontoblasts
during direct provisional fabrication, but the authors also indicated that
actual damage could only be accurately assessed by use of histological
studies. They suggested that by use of air and water coolants, as well as by
use of a matrix material, that can dissipate heat rapidly, the pulp temperature
rise might be reduced. Additionally, the amount of heat rise is dependent on
the quantity of provisional restorative material used.
Other studies have found comparable results with similar methods.74
Moulding and Teplitsky78 reported that intra-pulpal temperature rise was
dependent on the type of acrylic resin and the type of matrix used to retain
the material on the tooth during polymerization. Temperature rise was
greatest with polymethylmethacrylate and vacuum adapted templates; least
with bis-acryl and relined resin shells; and intermediate temperature
increases were recorded with polyethyl methacrylate materials and either
irreversible hydrocolloid or polyvinylsiloxane impression materials used as a
matrix for holding acrylic resin provisional material against a tooth. The
authors also identified that fixed partial denture provisional restorations
produced a greater temperature rise than did single-unit provisional
restorations.
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Grajower et a174 showed that faster polymerizing acrylic resin
materials could generate higher temperatures than slower polymerizing
resins. They indicated that external heat dissipation might be enhanced with
a water spray or by polymerization of restorations in silicone impressions.
Additionally, this external heat dissipation caused retardation in the
polymerization, which further decreased heat production. The retardation
resulted from the cooling effect of the spray and not the water itself, since
moisture quickens the polymerization of autopolymerizing acrylic resins that
contain tertiary amine accelerators. The authors concluded that:
a) Provisional acrylic resin restorations might be fully polymerized on
prepared teeth by appropriate methods such as in impressions or with
external cooling, without causing excessive heating of the dental pulp;
b) Removal of a provisional restoration before complete polymerization,
leading to potential deformation of the acrylic resin material, is therefore
unnecessary; and
c) A thin insulating layer should be applied to a prepared tooth before
contact with non-polymerized acrylic resin to avoid chemical injury.
5. Hypersensitivity:
Hypersensitivity from provisional materials has been reported but
appears to be rare. Autopolymerizing methacrylate materials have greater
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potential for producing allergic contact stomatitis than similar heatpolymerized materials. The residual monomer in the material has been
implicated as the causative factor. One report showed that the residual
monomer content in heat-polymerized acrylic resin ranges from 0.045% to
0.103%. Autopolymerized acrylic resin has a residual monomer content of
0.185%. Over time residual monomer is gradually leached out, leaving a
fraction that is tightly bound to the resin material.
Allergic reaction to provisional materials will demonstrate the
following features:
a) The patient had previous exposure to the provisional material;
b) The reaction conforms to a known allergic pattern, such as redness,
necrosis or ulceration;
c) The reaction resolves when a provisional restoration is removed;
d) Reaction recurs when a provisional restoration is replaced; and
e) A patch test for the material is positive.

Patch testing has demonstrated less response with light-polymerized
materials relative to autopolymerizing acrylic resin. Indirect material
processing methods are recommended for individual showing evidence of
hypersensitivity.77,79 After complete polymerization, the polymerized acrylic
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resin usually does not induce allergic reactions. Unpolymerized monomer
can be substantially removed by placing an autopolymerized provisional
restoration in a pressure pot with warm water for 20 minutes.

¾ Strengthening provisional materials:
The literature clearly favors acrylic resin as the material of choice for
provisional restorations. Most resins used for provisional restorations are
brittle. Repairing and replacing fractured provisional restoration is a concern
for both clinician and patient because of additional cost and time associated
with these complications. Failure often occurs suddenly and probably as a
result of a crack propagating from a surface flaw. The strength and
serviceability of any acrylic resin, especially in long span interim
restorations, is determined by the material's resistance to crack propagation.
Crack propagation and fracture failure may occur with these materials
because of inadequate transverse strength, impact strength, or fatigue
resistance.
Physical properties of strength, density, and hardness may predict the
longevity of provisional restorations. Donovan et a113 examined methods to
improve the longevity of these restorations using variable indirect
polymerization techniques. They compared methyl methacrylate material
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strength, porosity and hardness under the following polymerization
conditions:
(1) In air;
(2) Under water;
(3) Under air pressure; and
(4) Under water and air pressure.
They found that polymerization with a pressure vessel with air and
water had the greatest influence on increasing strength and reducing
porosity. There was no difference in hardness for the 4 conditions tested. A
similar study, however, evaluated the fracture toughness of provisional resins
and found that the use of a pressure vessel during polymerization did not
significantly increase the fracture toughness for the resins tested. Convey et
al135 found that oven heat treatments at 120°C for 7 minutes could
significantly increase the tensile strength for both chemical and lightpolymerized composite materials.
Heat-polymerization of acrylic resin materials can be used when
provisional restorative treatment will be required for extended periods of
time or when additional strength is required. This indirect laboratory process
results in materials that are denser, stronger, more wear resistant, more color
stable, and more resistant to fracture than their autopolymerizing
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counterparts.
Metal castings and swaged metal substructures in combination with
resin materials have been incorporated into provisional restorations and have
been reported as especially useful with long-term or long-span interim
treatment.3 Both heat polymerized acrylic resin and metal provisional
restorations should last longer than autopolymerized restoration, but the
expense and time required for indirect fabrication can make them less cost
effective for routine use.
Reinforcing frameworks reduce flexure, increase retention, and
increase structural integrity. Attempts have been made to strengthen acrylic
resin materials by reinforcement with either chemical modification with
grafted co-polymers and stronger cross linkage or by inclusion of various
organic and inorganic reinforcing fibers. Materials used for fiber
reinforcement have included metal, glass, carbon graphite, loo sapphire,
Kevlar (Du Pont, Wilmington, Del), polyester, and rigid polyethylene. Most
of these materials have had little or no success in increasing resin strength.
Investigations on fiber reinforcement have favored the use of long
continuous fibers, with strand alignment placed perpendicular to the
direction of applied loads.80 Samadzadeh et al80 studied the effects of plasmatreated woven polyethylene fiber (Ribbond Inc, Seattle, Wash) on the
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fracture strength of methyl methacrylate and bisacryl materials. Fracture
strength was increased for the bis-acryl material. Ribbond fibers did not
increase the fracture strength of PMMA prostheses, but complete
catastrophic fracture was avoided.
Emtiaz and Tarnow,51 Davidoff,49 and others81,82

have described

various methods of adding metal reinforcing structures to acrylic resin
provisional restorations; castings, spot welded stainless steel matrix bands,
and precut stainless mesh have been used. Generally margins are not
reproduced in the cast alloy. Yuodelis and Faucher82 described using
stainless steel wire material while Hazelton and Brudvik reported the
benefits of stainless steel orthodontic band material adapted around abutment
teeth, removed, welded, and fitted inside acrylic resin shell crowns to
reinforce autopolymerizing acrylic resin materials. Similarly, Greenburg
recommended ultra thin stainless steel bands. Spot-welded stainless steel
band reinforced acrylic resin provisional restorations are stiffer and more
resistant to cement degradation and loss of cement seal from deformation.
Fabrication of a reinforcing metal framework is guided by a diagnostic waxup that generates the desired contours for the finished provisional. 54
In a study describing a negative influence on the strength of
provisional materials, Chee et al

45

studied the effect of chilled monomer on
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the working time for 3 autopolymerizing acrylic resins. They found that the
working and setting times increased by up to 4 minutes when chilled
monomer was used, but the transverse strength for the materials were
decreased by 17%.
¾ Provisional luting materials:
Provisional luting agents should possess good mechanical properties,
low solubility, and tooth adhesion to resist bacterial and molecular
penetration.46 The most important function of these materials is to provide an
adequate seal between the provisional restoration and prepared tooth. This is
necessary to prevent marginal leakage and pulpal irritation.46 There are a
variety of luting materials used for interim purposes. The most common ones
include:
(1) calcium hydroxide;
(2) zinc-oxide eugenol;
(3) noneugenol materials46
Generally, all of these possess poor mechanical properties that likely
worsen over time. This can have a negative influence on marginal leakage
but also provides an advantage by allowing easier dislodgment and removal
of provisional restorations from teeth.16
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The retentive requirements for provisional luting materials are that
they be strong enough to retain a provisional restoration during the course of
treatment but allow easy restoration removal when required. This
paradoxical necessity for good retentive and sealing quality and easy
restoration retrieval may lead to a compromise in material behavior,
particularly

regarding

mechanical

properties.45

Baldissara

et

al50

recommended that interim restorations be frequently evaluated and used for
only short periods of time. Literature reports advise that if provisional
treatment is required over a protracted time period, it is best to remove and
replace the provisional luting agent on a regular basis.74

Some of the most commonly used cements with provisional prostheses
are those containing zinc-oxide and eugenol.36 They provide sedative effects
that reduce dentin hypersensitivity and possess antibacterial properties.46
Unfortunately, free radical production necessary for polymerization of
methacrylate materials can be significantly hampered by the presence of
eugenol found in eugenol based provisional luting materials. This can
interfere with the acrylic resin polymerization and hardening process.21 They
can also be incompatible with some resin-based definitive luting agents for
the same reason.46
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Eugenol-free provisional luting materials are commercially available
and have gained popularity due to the absence of resin-softening
characteristics.21 Gegauff and Rosenstiel36 however, reported that TempBond (Kerr Dental, Orange, Calif) a zincoxide and eugenol based cement did
not appear to have a significant adverse effect on the polymerization of
acrylic resins. They postulated that the softening effect of eugenol on acrylic
resin is dependent on the presence of unreacted eugenol, which may be
minimal in Temp-Bond cement.
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CLINICAL CONSIDERATIONS FOR
PROVISIONAL TREATMENT INVOLVING
NATURAL TEETH
The literature describing the fabrication of provisional restorations is
extensive but largely anecdotal. Virtually all teeth receiving cast restorations
require provisional restorations. Properly executed provisional restorative
treatment rarely fails and dislodgment or fracture usually indicates that their
form is unacceptable or that a tooth preparation is inadequate. Provisional
restorations should be smooth, highly polished, and alterable and for this
reason custom made provisional restorations most consistently meet the
biological, functional and esthetic needs of a patient. The brand of
provisional material and method of fabrication are not as important as the
devotion, skill and attention to detail of the dentist.
¾ Provisional restorations as a part of comprehensive treatment:
Provisional restorations are not devoid of interactions with other
modes of therapy. Patients often have periodontal, endodontic, orthodontic or
surgical needs in conjunction with their prosthodontic treatment. Provisional
restorations produce outcomes that range from microscopic tissue effects to
psychological factors that change the patient's behavior. Provisional
restorations can provide patients with increased confidence in treatment.
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¾ Diagnostic provisional treatment:
In the simplest situations, complete oral and extra oral clinical
examination, as well as radiographic evaluation may be all that is necessary
before commencing prosthodontic treatment. In more complex treatments,
however, provisional restorations provide a means of designing, improving
and assessing the occlusion, esthetics and contours for definitive restorations,
as well as to determine their effects on gingival health, phonetics and
patient¶s adaptability before the initiation of the definitive treatment.87
Provisional restorations fit into 2 categories:
(1) Those that fit within an arch of fundamentally intact teeth that provide
reference for their occlusion, contours and esthetics; and
(2) Those that become the reference for the entire prosthesis. Provisional
treatment for patients with more complex prosthodontic needs demand the
fabrication and articulation of diagnostic casts and completion of a diagnostic wax-up in the maxilla-mandibular relationship in which
definitive treatment is to be performed.
¾ Occlusal diagnosis and treatment:
Casts of provisional restorations mounted to opposite definitive casts
transfer contours, clinical crown dimensions and maxilla-mandibular
relationship from a patient to a dental laboratory for developing occlusal
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factors, especially anterior guidance for fixed prosthodontic treatment.3,59
Sometimes treatment feasibility can only be tested via full-arch provisional
restorations and occlusal problems are best diagnosed during a functional
testing period with provisional treatment.

¾ Esthetic and phonetic diagnosis and treatment:
Provisional restorations assist development and assessment of esthetic
and phonetic values of the planned fixed prosthesis.18 Zinner et a14 proposed
use of guidelines to test anterior contours. They recommended that the
maxillary anterior incisal edges follow the contour of the lower lip, the
"smile line" and all 6 maxillary anterior teeth should be in contact with their
antagonists in maximum intercuspation. Evaluation of labiodental ("F" and
"V") and sibilant ("S" and "CH") sounds are useful methods of ascertaining
the lengths of maxillary incisors. Matrixes created from a diagnostic waxing
or from casts of provisional restorations are useful tools for producing
specific contours in a definitive prosthesis or communicating those concepts
to the dental laboratory.9,50
In certain situations phonetics and esthetics of a planned prosthesis can
be assessed before tooth preparation by use of vacuum or pressure-formed
matrixes that hold auto polymerizing acrylic resin between unprepared teeth
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and proposed tooth contours to provide intraoral treatment simulation.

¾ Periodontal treatment and maintenance:
Periodontal treatment is commonly the part of comprehensive
prosthodontic care. These provisional restorations provide a matrix against
which the tissue heals, guiding the generation of correct soft tissue
architecture.72 According to Shave12, tooth preparations and provisional
restorations should be completed with retraction cord in place. Patients
should be seen weekly for evaluation and the provisional restorations are
judged successful only when the gingival tissue reflects good general health.
It has been recommended that when the duration of the periodontal treatment
is less than 6 months, the use of acrylic resin provisional restorations should
be adequate.82 For longer treatment periods, gold-band and acrylic-resin
restorations are more appropriate. A provisional restoration also guides
preparation of teeth that require periodontal surgery. Poorly fabricated
provisional restorations have consequences for fixed prosthodontic treatment
including: gingival recession; difficulty making impressions; difficulty
fitting the definitive restorations; soft tissue damage; and inefficient use of
time at prosthesis insertion.2 Provisional restorations play a role in long-term
periodontal therapy as well. Chlorhexidine used in conjunction with
76

provisional treatment has been shown to reduce plaque levels and improve
gingival indexes.75
Slightly convex facial and lingual contours of provisional restorations
and a flat emergence profile are effective in promoting gingival health. Good
periodontal health can be created by developing the appropriate contour,
good gingival adaptation and embrasure space of the prosthesis for the
particular situation. Embrasure spaces that are too broad can cause food
impaction and blunting of the papilla.

¾ Orthodontic conjoint treatment:
It is generally better to avoid crown preparation before orthodontic
treatment because after tooth movement; a tooth may be incorrectly
prepared. However, in conjunction with tooth movement procedures,
carefully planned provisional restorations can1. Replace hopeless or missing teeth to improve esthetics;
2. Achieve occlusal stability with missing posterior teeth and maintain
vertical dimension of occlusion;
3. Retain teeth in proper position;
4. Allow maturation of investing tissues;
5. Allow evaluation of questionable teeth; and
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6. Provide anchorage where only a few teeth remain.

¾ Provisional fixed prosthesis fabrication:
A) General concepts: Provisional fabrication involves 2 segments:
(1) "supragingival construction," the basic form providing abutment
protection,

stabilization,

and

function;

and

(2) "intrasulcular extension," marginal fit and correct contours to promote
soft tissue health.
Central to this is the use of a matrix to produce the external form and
adaptation of material replicating the contour of the prepared tooth or teeth.
Provisional restorations are often made clinically, though they may also be
fabricated indirectly in the laboratory. In contemporary practice, the majority
of provisional restorations are made wholly or in part with autopolymerizing
acrylic resin.2 Lubricants applied to teeth or casts with indirect methodology
are often recommended during fabrication of provisional restorations.

B) Adaptation to a prepared tooth: Adaptation is done either directly on a
tooth or indirectly on a plaster, stone, polyvinylsiloxane, or other replica of
a prepared tooth.2,3 Representation of the internal surface adaptation, or
intaglio is typically accomplished by adapting a plastic material such as
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acrylic resin or occasionally a cement, such as zinc oxide eugenol to a tooth
or tooth replica with an external shell or custom-made matrix. The internal
surface adaptation is evaluated much like the surface of an impression.2

C) Cavosurface adaptation: Provisional restorations must be made of a
material, which is alterable and can be precisely adapted to prevent
excessive cement film thickness. A marginal gap usually exists at the
interface between tooth, provisional restoration, and cement allowing
plaque to accumulate and compromise cementation. Relining provisional
restoration margins produces the best adaptation as long as potential trauma
from monomer and the exothermic heat of reaction is controlled with
methods such as external water spray. Exposure of margins by placement of
retraction cord, not by electrosurgery is recommended during fabrication
directly on the teeth. Burnished copper or gold bands adapted to the
cervical one third of a prepared tooth and incorporated into a provisional
restoration are reported to improve margin adaptation, physiological
contours and hygiene however; at least one report asserts that acrylic resin
margins can be as good as metal band margins.
Posterior crown preparations can expose 1-2 million dentinal tubules if
all the enamel is removed. Dentin conditioners used with dentin bonding
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systems have been shown to increase fluid flow through the dentin. Although
dentin-sealing agents have demonstrated a reduction in dentinal tubule fluid
flow, numerous sealants have a significant film thickness at the margin area,
some as thick as 263m.
Form: Provisional restorations should have cervical concavities and
proper emergence profile. It has been suggested that pontics should be
designed for hygiene on the mandibular arch and hygiene and esthetics on
the maxillary arch. The convex, "bullet-shaped," pontic has been suggested
to be easiest to keep clean.2
Liebenberg83 advocated avoiding splinted acrylic resin restoratiions
whenever possible to promote better hygiene, cement removal, and reuse.
Others advocate splinting adjacent provisional restorations together even if
the definitive treatment plan calls for individual definitive restorations.
Burnished metal bands incorporated in the provisional reportedly improve
contours.
D) Clinical Methods:
Matrices: Numerous references have appeared in the literature since 1970
.

describing clinical fabrication methods. A matrix planned for provisional

fabrication may copy existing tooth contours from the mouth with a
diagnostic cast18 or produce customized contours created by a diagnostic
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waxing. It is further suggested that, when possible this matrix should
extend onto at least 1 tooth adjacent to the tooth being restored. The
addition of acrylic resin, VLC resin or even elastomer impression
materials can add contour to select areas of cast to correct extensively
damaged teeth before making the matrix.53,54
Transparent thermoplastic materials may be vacuum 13, 29, 41, 55, 56 or
pressure adapted to a dental stone cast creating a matrix or external surface
form. Transparent matrices can be used for provisional fabrication, to guide
tooth preparation, as a laboratory aid and can become a part of the patient¶s
record.56
Impression materials are useful for provisional matrices.
Polyvinylsiloxane and irreversible hydrocolloid matrices serve functions
other than providing an external surface form for the provisional restorations
in that they can limit thermal insults to pulpal tissues.74 A disadvantage of
Polyvinylsiloxane as a matrix material is its high cost. Other materials such
as baseplate wax have also been used for matrices.
1.Direct fabrication: For selected patients, a denture tooth secured in
position with typical class III composite restorations and orthodontic wire
may be a suitable provisional restoration for a missing mandibular incisor

37

For urgent situations, in the absence of any matrix or opportunity to create a
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matrix, a provisional restoration can be fabricated by adapting a block of
freshly mixed acrylic resin directly to a tooth. After the acrylic resin block
has polymerized, the tooth contours can be carved with acrylic resin burs of
choice and the restorative margins perfected intraorally.
Most patients, however, require a more conventional approach. Fabricating
provisional restorations directly on teeth using the "direct method" is suitable
for single units and up to 4-unit fixed partial denture provisional restorations,
according to a report. Three techniques encompass virtually all of the
literature on direct provisional restorations:
1. Use of a premanufactured provisional shell.2 ,11, 19, 28
2. Use of an impression material24,54,68,69,74,77 or pressure or vacuum formed
translucent matrix; and
3. Use of a custom, prefabricated acrylic resin shell.21,23,29

Prefabricated shell crowns are constructed from a variety of materials
including aluminum, silver-tin, tin-bismuth, polycarbonate resin, celluloid,
stainless steel and nickel-chrome and can be used as matrices for direct
fabrication.2, 19
Much more common in the literature is the use of impression materials
or thermoplastic materials as shell matrices. Direct provisional restorations
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made particularly of PMMA and to a lesser degree, poly-ethyl methacrylate
(PEMA) must be cooled if the material is allowed to polymerize completely
on a tooth; polymethylmethacrylate can increase pulpal temperatures as
much as 7°C.45 Cooling the material during polymerization by its removal at
initial polymerization and allowing complete polymerization to be completed
while it is off the tooth, cooling with air-water spray, periodic removal, and
flushing with water and use of a "heat sink" matrix material such as alginate
will limit temperature increases to less than 4°C, minimizing the exothermic
risk. Larger masses of exothermic materials such as with FPD provisional
restorations produce greater pulpal temperature increase.
Visible

light

polymerized

materials

produce

smaller

pulpal

temperature increase and have extended working time compared with
PMMA or PEMA.45 One author recommended softening Triad material in
120°F to 150°F water, creating a "hollow" in the center of the softened
material mass with a blunt instrument before seating and lubricating the
tooth as a method for reducing the viscosity of material and promoting tooth
adaptation. The adaptation was then evaluated extraorally before
polymerization. External colorants can be applied either as autopolymerizing
pigments or as suspensions within light polymerized unfilled acrylic resins.
A number of reports
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have recommended hybrid visible light-polymerized
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composite/PMMA direct provisional restorations. Fehling14 stated that this
combination decreased occlusal and proximal wear and recommended
placing 3 coats of copal cavity varnish to protect the tooth from "deleterious
effects´ of free monomer.
2. Indirect fabrication: The indirect method has been indicated to fabricate
multiple unit provisional restorations to(1) Avoid exposure of a patient to adverse properties of provisional
acrylic resins;
(2) Optimize the properties of provisional acrylic resins;
(3) Allow the use of materials that are difficult to polymerize intraorally;
(4) Make significant contour or occlusal changes; and
(5) Provide for the fabrication of hybrid provisional restorations.
A variety of methods of creating an acrylic resin shell customized for a
patient's occlusion or contours have been published.81,56 Many authors
describe indirect methods.

24,48,51,61,73,78

Indirect techniques generally use

either approximate tooth preparations made on a duplicate cast or a cast of
the actual tooth preparations made after the clinical procedure has been
accomplished. A matrix made from a diagnostic wax-up of planned
treatment tooth contours can be placed over the tooth preparations on the
cast. Autopolymerizing acrylic resin can be packed into a matrix and fitted
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over the prepared tooth cast or a diagnostic wax-up can be invested and
boiled out so that tooth-colored, heat polymerized acrylic resin can be
packed and processed.49 One advantage of the indirect technique is that it can
be allocated to auxiliary personnel.
Fabricating a provisional restoration wholly or in part using an indirect
method reduces exposure of oral tissues to monomer, heat, shrinkage10,71 and
reduces the volume of volatile hydrocarbons inhaled by a patient. Creating
an indirect acrylic resin shell of an unprepared tooth that is later relined
intraorally is one method of reducing patient exposure. Extensive shell
matrices designed for adaptation and margin relining in the mouth can be
initially fabricated of polycarbonate or visible light polymerized polymers.57
It has been reported that provisional restorations fabricated indirectly
have superior margins to those from direct techniques because the acrylic
resin polymerizes in an undisturbed manner.10 Polymerizing auto
polymerizing acrylic resin under heat and pressure improves the physical
properties of the material. Reinforcing the vacuum or pressure formed matrix
allows it to be secured to the cast on which the provisional
shell is polymerized.24, 81
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¾ Provisional treatment for all ceramic veneer restorations:
All-ceramic restorations including laminate, veneers have become a
large part of dental practice. Most of what has been published regarding
provisional treatment for veneers has focused on technical procedures.
Provisional veneers are indicated when(1) Esthetics and intelligible speech are important;
(2) Mandibular incisors are veneered;
(3) Dentin is exposed;
(4) Proximal contacts are broken;
(5) Maxillary teeth are inverted lingually and the veneer surface affects
occlusion;
(6) The preparation margin invades the gingival sulcus; and
(7) The final veneer is dependent on patient approval of form, color,
contour and position.
Sheets stated that patients were happier with provisional veneers but
recommended that provisional restorations not be luted. Provisional
restorations allow patients to have a trial period for making notes about
esthetics so that their desires can be taken into account with the definitive
veneer treatment. Provisional veneers may be cemented,9,15,16 bonded44,45 or
left unluted.48
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In contrast to preparations for conventional cast restorations,
preparations for porcelain veneers may not have mechanical retentive
features and thus one concern regarding a provisional restoration¶s tooth
attachment while avoiding irreversible contamination or alteration of the
luting surface of a prepared tooth. Elledge6 advocated placing 2 small
dimples on opposing surfaces of the preparation to provide mechanical
retention for the provisional veneer that is luted with a cement of the
clinician's choice. One method that avoids excess cement while sealing the
margin area is the "peripheral seal technique" that uses a 3-second etch of the
preparation periphery and then bonding a provisional restoration primarily at
the etched periphery. Similarly, a colored luting resin may facilitate removal
of excess resin and reduce contamination of a tooth surface. After a
provisional restoration is removed, 1 report indicated that a tooth could be
satisfactorily cleaned of all residues with a micro-etcher (Danville
Engineering, San Ramon, Calit).27
Another technique known as the "spot etch" method incorporates
provisional restorations that are luted with light polymerized acrylic resin to
an etched spot near the center of the preparation. In an in vitro study of
surface contamination associated with provisional bonding, a polyurethane
isocyanate surface treatment left the cleanest tooth structure whereas non
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eugenol provisional cement left significant but removable residue; dual
polymerizing resin cement left tenacious residue that could only be removed
with a bur.75
A variety of methods for fabrication of veneer provisional restorations
have been reported and are not unlike the methods advocated for
conventional provisional restorations including a removable "splint,"

48

with

hand formed visible light polymerized materials, polycarbonate provisional
crowns,14 acrylic resin shells9 and splinting together adjacent provisional
veneers.
¾ Esthetics:
Patients may be highly motivated by esthetics and instant
improvement can be achieved through provisional restorations. Custom
colored provisional restorations made with mixtures of acrylic resin powders
creating an incisal polymer, a body polymer, and a cervical blend are easier
to fabricate with an indirect method.24 Esthetically enhanced provisional
restorations can be fabricated with visible light polymerized labial veneers or
denture tooth facings conjunction with acrylic resin. 3,51,55
Gingival architecture and tissue contour are among the many factors
other than materials that influence esthetics. Anterior provisional restorations
should provide the following esthetic benefits:
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(1) Optimal periodontal health;
(2) Visualization of the anticipated treatment Outcome;
(3) Ability to test the incisal edge position and cervical emergence;
(4) Development of appropriate anterior guidance;
(5) Determination of need for periodontal surgery.
Methods for improving or customizing colors also include coloring
provisional luting cements15 and coloring provisional restoration with
porcelain stains and visible light cure acrylic resins. Custom colored
restorations have also been recommended.16,17
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CLINICAL CONSIDERATIONS FOR
PROVISIONAL TREATMENT INVOLVING
DENTAL IMPLANTS
Provisional prosthesis design for dental implant patients can vary
widely, ranging from a removable acrylic resin complete denture, to an
implant supported fixed prosthesis with several different potential designs
that promote esthetics, convenience, loading of implants, tissue contour
control, material strength and interim prosthesis durability. Although several
removable prosthodontic provisional treatment modalities are available in
conjunction with implant treatment, this discussion is primarily limited to
fixed

provisional

prosthodontic

treatment

and

specific

materials.

Manufacturers are indicated when available in the original reference.
Generally, the literature related to implant provisionalization is dominated by
anecdotal information and clinical observation. Information related to
implant fixed provisionalization is therefore limited and is generally a
carryover from natural tooth provisional treatment techniques.

A provisional restoration in combination with an implant-retained
restoration provides many of the same benefits derived when treating nonimplant retained fixed restorations. However, implant-retained treatment can
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require an extended period of time and provisional treatment can present a
challenge. When the implant retained prosthesis is located in an esthetic
region, the need and desire for an interim prosthesis increases. In this
respect, the transition from tooth-related fixed prosthodontics to implantretained prosthodontic treatment has evolved from experience with
conventional treatment. Restorative techniques are often the same and
management of a patient can simulate conventional fixed prosthodontic
treatment. Nonetheless, the significance of provisionalization with implant
prosthodontics cannot be overstated.
Provisional fixed prosthodontic treatment options for an implant
patient that may vary depending on:
(1) The number, position or location of the implants;
(2) The number of natural teeth remaining in the treatment arch;
(3) Opposing occlusion;
(4) Whether teeth adjacent to the implant site(s) can serve as abutment
teeth for a provisional restoration; and
(5) The desired protocol for provisional treatment at either first or secondstage surgery.
Historically, most endosseous implant systems have used a 2-stage
surgical procedure. The surgical stages were separated by a 4- to 6-month
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period to allow tissue integration. When necessary, a removable interim
prosthesis was used. This protocol evolved from treatment of an edentulous
patient to treating a partially edentulous patient. The use of a removable
provisional prosthesis, however, in some situations has been less popular
when treating a partially edentulous patient. Several factors have been
proposed suggesting why this protocol has been challenged. When treating a
partially edentulous patient, acceptance of a removable interim prosthesis
may be objectionable and great lengths may be taken to fabricate a fixed
provisional restoration to transition a patient through the implant integration
period.
A reduction of micro-movement of an implant due to the potential
stability obtained from adjacent teeth as well as a rigid implant connection
when treating both partially and completely edentulous patients may lead to
successes when providing provisional treatment at first stage surgery. As a
result, early or rapid loading of several implant systems has been tested;
however, routine immediate or rapid loading of dental implants is still
controversial. The use of transitional implants has also been explored for
support of a fixed implant-retained provisional prosthesis. Of course when
the adjacent teeth can be used as abutments supporting a fixed interim
restoration, this treatment option may be more easily accommodated
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throughout the implant integration time period.

¾ Single-tooth implant provisional treatment:
One of the most challenging restorative treatment scenarios involves
restoration of a single tooth implant. The demand for optimal esthetics and a
natural appearance to a definitive restoration dictates a comprehensive
diagnosis and treatment plan. Depending on the location of an implant, an
interim prosthesis may or may not be necessary. For example, providing a
provisional restoration in the posterior region during the implant integration
period may be avoided if esthetic demands from the patient are low. On the
other hand, in an esthetic region, great lengths may be taken to replace the
edentulous area with a provisional restoration thereby providing a more
socially acceptable interim treatment before a definitive restoration.
Techniques related to replacing a single tooth with an implant
prosthesis embrace both first and second stage surgical protocols. Provisional
treatment options are also related to treatment history of the adjacent
abutment teeth.26
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¾Provisional treatment at first-stage surgery: single-tooth, implantretained:
The placement of interim implant-retained fixed restorations at firststage surgery provide benefits related to the time involved and the multi-step
process in dental implant therapy, as a result, provisional fixed implant
supported restorations have gained in popularity. Fixed implant-retained
provisional treatment at first-stage surgery eliminates a removable interim
prosthesis and the need to involve adjacent natural teeth. Although many
reports advocate or explore this protocol, implant provisionalization
techniques are, in most respects, a carryover from conventional natural tooth
provisionalization. The literature is comprised of technique information with
little or no scientific or evidence-based information presented.

Several studies have questioned or evaluated the potential to restore an
implant fixed prosthesis using earlier or more rapid occlusal loading thereby
incorporating a fixed provisional restoration early in the implant restorative
procedure. Kupeyan and Ma described a technique in which the 2-stage
Branemark implant system (Nobel Biocare, Yorba Linda, Calif) was used in
a I-stage, non-submerged surgical procedure with placement of an interim
fixed single crown restoration at stage-I surgery. The authors modified
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Branemark healing abutments (5.5 or 7.5 mm in length) in laboratory before
the surgical date for fabrication of provisional restorations. The authors also
fabricated acrylic resin coping to fit the modified healing abutments, with an
autopolymerizing acrylic resin (Jet Acrylic, Lang Dental Mfg. Co, Chicago,
Ill) in the appropriate patient shade. A provisional crown was fabricated from
either a polycarboxylate material or a polystyrene reformed provisional shell
that was filled with autopolymerizing methylmethacrylate of an appropriate
shade. After surgical implant placement, an interim restoration was
fabricated by fitting the resin coping to the modified implant healing
abutment and uniting crown to the coping with a small amount of
autopolymerizing resin. Final finishing of the margins of provisional
restoration was accomplished extraorally. The provisional restoration was
luted with provisional cement.
Chee and Donovan84 also described provisional restorative treatment
of a single implant-retained crown at both first- and second-stage surgery. At
second-stage surgery, the authors advocated recontouring the soft tissue cuff
with a coarse diamond and placement of a provisional restoration with ideal
axial contours. They also described fabrication of a provisional crown before
second-stage surgery with the technique described by Hochwal54 in which an
impression is made at first stage surgery by use of surgical guide. The
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resultant cast allowed fabrication of a provisional restoration before
uncovering the implant.
A technique for fabricating a provisional, screw-retained restoration
for immediate loading of single implants was presented by Proussaefs and
Lozada.126 A provisional restoration was fabricated for a maxillary first
premolar extraorally during the surgical appointment. The usual preparatory
phase of treatment was done before the surgical procedure: (1) diagnostic
casts; (2) diagnostic waxing (Sculpturing Wax; Williams Co, Amherst,
Mass); (3) duplication of diagnostic waxing with an impression (Coe
Alginate; GC America Inc, Alsip, Ill); and (4) generation of a gypsum cast
(Microstone; Whip Mix Corp, Louisville, Ky). A vacuum formed matrix
(Ultradent Products Inc, South Jordan, Utah) was also fabricated. The
authors fabricated a light-polymerized acrylic resin template (Triad;
Dentsply International, York, Pa) on the duplicate cast that was used as a
surgical guide during implant placement and also registered the implant
position at time of surgery by applying autopolymerizing resin between the
access hole of the template and the implant (Pattern Resin; GC Co, Tokyo,
Japan). After polymerization, the template was removed, an implant analog
was attached to the guide, and the template was positioned on the original
diagnostic cast that had been modified to allow placement of the implant
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analog. The analog was incorporated into the cast with autopolymerizing
acrylic resin (Pattern Resin; GC America). A "temporary" hexed abutment
(Replace; Nobel Biocare) was placed on the implant analog and, after
verifying the appropriate occlusal height and position of the abutment with a
clear vacuum formed matrix, a screw-retained provisional was fabricated
with matrix and autopolymerizing acrylic resin (Alike; GC America). The
provisional restoration was trimmed in the laboratory and adjusted
intraorally. Gomes et al also described this technique in which the
provisional restoration was fabricated in the laboratory before the surgical
placement of the implant.

¾Provisional treatment at first-stage surgery: partially edentulous and
edentulous implant retainedPublished reports have advocated immediate loading of multiple
implants in an edentulous or partially edentulous patient to avoid a
removable interim prosthesis. In most articles, authors did not describe the
material and methods involved with provisional fabrication therefore details
are limited.
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Horiuchi et al37 reported the immediate loading of Branemark implants
after placement in edentulous patients and treatment with fixed interim
restorations. The authors fabricated heat-polymerized acrylic resin
provisional restorations reinforced with chromium-cobalt castings. At the
time of stage-1 surgery, implants were immediately loaded and incorporated
within the provisional restoration using "temporary" cylinders. Jaffin et al 33
also evaluated the immediate loading of implants in partially and completely
edentulous patients. Rigid fixation and the use of a metal reinforced,
passively fitting provisional restoration were factors proposed for successful
use of this protocol.

Kinsel and Lamb 36 described gingival esthetics related to treatment of
an edentulous patient with an immediately loaded single-stage, implantsupported fixed prosthesis. The authors fabricated heat-polymerized acrylic
resin provisional restorations from diagnostic casts. These provisional
restorations were relined intraorally at the time of implant placement. The
authors also described treatment in which retention from sufficient teeth to
support a transitional fixed prosthesis and ovate pontics were created within
the extraction sites to be used to maintain facial prominence and interdental
papillae surrounding the extracted teeth. After implant integration, the
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remaining abutment teeth were extracted, and the provisional prosthesis was
converted to a solely implant-supported provisional prosthesis.
In a preliminary report, Balshi and Wolfinger30 evaluated the
immediate loading of Branemark implants placed in the mandibular arches of
10 edentulous patients. The design involved 4 widely distributed implants
that were immediately loaded with an interim, fixed, implant-retained
prosthesis at first-stage surgery. The authors used additional implants in a
conventional manner to provide sufficient support for a definitive fixed
prosthesis, even if all the immediately loaded implants failed.
Balshi and Wolfinger30 also described the "conversion prosthesis." one
that at second-stage surgery was converted from a complete denture to a
fixed interim prosthesis. The technique involved incorporation of modified
screw-retained impression copings (as opposed to more costly gold
cylinders) within a wire-reinforced complete denture. Advantages suggested
by the authors were as follow:
1) A fixed prosthesis with improved function, stability, and distribution
of load was provided immediately following second-stage surgery;
2) The prosthesis protected the mucosa;
3) It served as a prototype for definitive prosthesis;
4) It could be used as a verification jig;
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5) The original vertical dimension of occlusion was preserved;
6) The provisional restoration aided in obtaining and transferring
interocclusal records;
7) It assisted long-term patient maintenance and reduced the number of
treatment visits.
Cibirka and Linebaugh36 described modification of an existing
conventional complete denture to a fixed/ detachable interim prosthesis 10 to
14 days after second stage surgery. The authors modified an existing
mandibular complete denture by attaching Branemark "temporary" cylinders
(Nobel Biocare) with an autopolymerizing acrylic resin using a closed-mouth
technique. Once polymerization was complete and the fit verified, the
denture base flanges were modified with the provisional prosthesis removed
to resemble the definitive prosthesis. After polishing, the prosthesis was
attached to transmucosal abutments and the screw access holes were sealed
with Cavit (ESPE). The authors suggested advantages of this interim
treatment technique stating that the procedure was accomplished in 1
appointment, it was convenient for a patient and the prosthesis served as a
template for a definitive Prosthesis. Berglin also presented conversion of a
patient's existing complete denture by fitting gold cylinders to a prosthesis
(DCA-072 or 073; Nobelphanna USA, Inc) with acrylic resin (Coe-reet; Coe
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Laboratories).
Aparicio32 outlined the importance of passively fitting provisional
implant retained prostheses in a technical report. He emphasized that interim
treatment offers the possibility of evaluating or creating the following:
(1) A proper emergence profile;
(2) Peri-implant health;
(3) Occlusion; and
(4) Esthetics, phonetics and hygiene.
This also facilitates progressive loading of implants during the bone
maturation period. Modified gold cylinders for Estheti Cone abutments
(Nobel Biocare) were used so that a provisional prosthesis could be luted to
the cylinders in the mouth with a provisional luting cement (Kulzer
Microfilm Pontic Cement; Heraeus Kulzer , Wehrheim, Germany). This
provided a circumferential fit between the prosthesis and gold cylinders and
easy retrievability.

¾ Tooth-retained provisional treatment at or before first-stage
surgery:
When teeth adjacent to an implant are not to be restored with a fixed
prosthesis, a resin-bonded fixed partial denture (RBFPD) may provide an
101

interim treatment option, avoiding or eliminating a removable prosthesis.
Breeding and Dixon32 described the fabrication and use of a resin-bonded
prosthesis with orthodontic retainers (Bond-A-Splint; TP Orthodontics, Inc,
La Port, Ind) and a light-polymerizing restorative material (Triad VLC
Provisional Material; Dentsply). After surgery, the interim prosthesis is
bonded to adjacent natural teeth.
Hannon et a118 described bonding an extracted or denture tooth to
adjacent natural teeth as a means of providing provisional treatment for an
edentulous space. This technique offers fixed reversible provisional
treatment ultimately leading to an implant-supported restoration.
Zinner et al68 presented 2 RBFPD techniques as a means of eliminating
a removable provisional prosthesis in a partially edentulous patient. Both
used cast -metal frameworks with denture teeth processed to the framework
before cementation, but only one method involved longer span requiring
preparation of abutment teeth.

A provisional fixed prosthesis can be placed before or at the time of
implant placement surgery when the adjacent teeth either need full coverage
restorations or might be extracted after integration of the implants. The
advantages of this treatment compared to a provisional removable prosthesis
have been described.
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A multifunctional provisional implant-retained FPD described by
Tung et a138 was a modification of a previously reported metal-reinforced
FPD.1 The authors incorporated matrix-patrix plastic patterns as an integral
part of the metal framework (Rexillium III; Jeneric/ Pentron Inc,
Wallingford, Conn). The patrix was fabricated as part of a cast metal
framework and cast matrix was later incorporated into the removable pontic
section. The pontic section was initially used as a radiographic and surgical
guide and was subsequently modified and provisionally cemented (TempBond; Kerr Corp) until second-stage surgery, when the pontic section was
again modified and cemented as an implant supported prosthesis. A
disadvantage noted by the authors was cost; however, they stated that the
long-term cost-effectiveness and benefit of the prosthesis outweighed the
disadvantage of increased cost.
Zinner et al11 advocated use of a cantilever provisional restoration
when no maxillary molars and posterior implants are planned. If the
premolar(s) are to be restored with complete crowns, 1- or 2-unit, metalreinforced, acrylic resin cantilever provisional pontics may meet the esthetic
requirements of a patient; the pontics are left out of occlusion to reduce
torquing forces applied to the provisional prosthesis and abutment teeth.
After implant integration, a screw retained acrylic resin provisional can be
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fabricated with titanium provisional abutments (Implant Innovations, Inc,
West Palm Beach, Fla). The authors supported the advantages of secondstage provisional treatment by citing anecdotal references involving
incremental and progressive loading and clinical criteria related to the
control of occlusal and restorative contours.
¾Implant-retained provisional treatment at second-stage surgery:
Several advantages have been purportedly related to fixed provisional
restorations after second-stage surgery:
(1) Improved tissue contours related to emergence profile;
(2) Development of inter-dental or inter-implant papillae;
(3) Potential avoidance of a third surgical operation;
(4) Fixation of the prosthesis; and
(5) Customization during the healing process to form an esthetically
contoured prosthesis.

Dumbrigue et a119 described options for fabrication of provisional
restorations for an ITI solid abutment (Straumann, USA, Cambridge, Mass).
The uses of an ITI plastic (burn-out) coping, fabrication of an acrylic resin
coping on a brass ITI practice solid abutment, with the ITI impression cap
for solid abutment as a core and fabrication of a provisional restoration with
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the ITI cementable Protective Cap were presented.
Techniques for incremental loading can be employed either directly or
indirectly after second-stage surgery. Others have described similar
techniques involving tissue contour development and esthetic concerns6, 19
The use of interim restorations to influence or maintain soft tissue
contours before fabrication of a definitive prosthesis has been suggested as a
key function of an interim implant restoration. 28, 73
Jemt

11

reported that although provisional crowns may accelerate soft

tissue contour development compared with healing abutments, the papillae
adjacent to single implant definitive restorations developed similar tissue
volume in both modalities after 2 years in function. The author
recommended the need for more scientific data to evaluate different clinical
procedures for optimizing esthetic results in implant dentistry.
Stein and Nevins10 outlined the relationship of the guided gingival
contour to a provisional crown for a single implant restoration. Submergence
profile (the vertical discrepancy between an implant platform and an adjacent
tooth's cementoenamel junction), the potential guided gingival growth, and
the relationship of titanium provisional abutment gingival surfaces to the
healing tissue were explained. The authors propose that the greater this
discrepancy, the more unpredictable the guided gingival growth. Other
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aspects of guided gingival growth include
(1) Keratinized gingival tissues;
(2) Titanium provisional abutments;
(3) A non-traumatic provisional treatment; and
(4) A goal of achieving a realistic 1 mm to 4 mm increase in gingival
growth.
Although these techniques and guidelines may lead to successful
treatment, no scientific data were presented. Biggs and Litvak 12 advocated
making impressions at first-stage surgery to fabricate casts incorporating
implant analogs for single-tooth replacement. They used interim cylinders
(Implant Innovations Inc.) to fabricate autopolymerized, screw-retained,
acrylic resin provisional restorations that were placed at second-stage
surgery. The authors recommended screw-retained provisional restorations
suggesting that elimination of cement aided tissue healing, that the highly
polished surface of the abutment would not be damaged by cement removal
and the ability to remove a provisional restoration helped facilitate
adjustments to perfect contours of both the provisional restoration and soft
tissues.
In a clinical report describing the adverse axial inclination of a single
tooth implant, author used a single interim abutment (Nobel Biocare) to
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provide a matrix for a provisional restoration. The abutment was evaluated
so that the portion that protruded beyond the proposed provisional crown
contour was marked. The abutment was removed from the implant, adjusted
extraorally to create the proper profile, reinserted, and an acrylic resin
provisional restoration (Myerson acrylic resin; Nobelpharma USA Inc) was
fabricated directly by use of a vacuum formed matrix. The desired
emergence profile was created extraorally and the provisional restoration
was luted with provisional cement (Temp- Bond; Kerr Mfg. Co). The
provisional restoration could also be screw retained.
¾ The immediate fixed transitional restoration:
Another means of eliminating a potentially unstable removable
provisional prosthesis that might interfere with soft tissue healing was
proposed that used immediate transitional implants supporting a fixed
provisional prosthesis at just after first stage surgery.

¾ Dental implant provisional treatment: Materials and Methods
Several methods of implant provisional restoration fabrication have
been described in the literature.

19,21

Chaimattayompol23 described the use of

square impression copings for wide diameter implants at the implant level
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when fabricating a provisional implant supported prosthesis, advocating
improved precision of fit, healthier peri-implant tissue because of high
polished metal surface and cost effectiveness of the procedure.
Fabrication of an autopolymerizing acrylic resin cylinder was also
described and advantages such as simplicity, lack of special equipment
required, improved resin bonding, ease of modification and potential color
improvement were noted.
Balshi and Volfinger14 presented a technique for fabricating autopolymerizing acrylic resin copings for CeraOne abutments. Jet Acrylic was
allowed to flow onto the lubricated abutment and was manually adapted as it
polymerized. After polymerization of the resin, the coping was removed,
trimmed and polished. The acrylic resin coping could then be placed on the
abutment at time of connection and a polycarbonate resin provisional tooth
form (Ion; 3M Dental Products) was relined onto the coping. The authors
pointed out that this procedure provided a chemical bond of resin to resin
which they explained was lacking when a manufactured healing coping or
the provisional coping components were used. Other benefits included
increased patient satisfaction and reduced chair time for repairs.
Another use for the fixed interim partial denture in preliminary phase
of implant treatment was presented by Stellino et a1.15 A dual purpose
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implant guide was described where the author fabricated abutment- retained
FPD incorporating gutta-percha in locations where implant placement is
desired. The cemented provisional restoration, therefore, served as a
radiographic guide and was also use later as a surgical guide. After implant
placement, the gutta-percha was replaced with autopolymerizing acrylic
resin.
¾ Material strength and provisional prosthesis durability in relation to
dental implants:
The necessity for long-term provisional treatment of an implantrestored patient follows provisional techniques used in traditional fixed
restorative treatment. Longer spans, longer treatment times and the necessity
for addressing tissue contour issues before definitive treatment dictate
techniques that would provide more durability. Management involving
indirect fabrication of acrylic resin provisional restorations for increased
polymerization and reinforcement with assorted types of methods and
materials has been described.
Fabrication of a heat-polymerized provisional implant-supported fixed
partial

denture

was

advocated

by

allal

and Morgano16. The authors sighted increased resin strength and durability as
advantages when longer healing times are necessary for the patient treated
109

with implants.
¾ Procedures:
9 Technique for Prefabricated Provisional Restorations:
The requirements for a good provisional restoration are most easily
and completely met by a custom indirect restoration. But clinical situations
will arise in which it may not be possible or desirable to make a custom
acrylic resin provisional crown. Prefabricated polycarbonate crowns are
easily adapted to produce esthetic provisional crowns in expeditious manner
on prepared single anterior teeth in most patients.17 The patient may present
with an emergency situation in which a posterior tooth has fractured and
there is no time available for a definitive tooth preparation and a custom
provisional crown. In those cases, a preformed anatomic metal crown form
can be employed to protect the tooth and the patient made comfortable until
sufficient time can be arranged for completing the treatment.
R Anterior Polycarbonate Crown:
A suitable provisional restoration can be made for single anterior teeth
by use of polycarbonate crowns. However, they frequently will require
extensive alterations, correct morphologic discrepancies and improper
contours. If they are not carefully contoured, they will have horizontal
overhangs that will be damaging to the gingiva; to accomplish recontouring
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that is required and to provide the necessary retention. The tooth-colored
crown must be relined with a resin. This can be accomplished with greatest
accuracy by doing the reline on a quick-set plaster cast of the prepared tooth.
R Armamentarium:
1. Anterior sectional impression tray (one only)
2. Alginate
3. Rubber bowl
4. Spatula
5. Quick-set plaster
6. Polycarbonate crown kit
7. Pencil
8. Straight hand piece
9. Acrylic bur
10. Coarse garnet disc on Moore mandrel
11. Burlew disc on mandrel
12. Large camel-hair brush
13. Cement spatula
14. Dappen dish
15. IPPA plastic instrument
16. Separating medium
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17. Monomer and polymer
18. Medicine dropper
19. Muslin rag wheel
20. White polishing compound
21. Miller forceps
22. Articulating paper
23. Zinc oxide ± eugenol cement
24. Explorer
25. Mouth mirror
26. Dental floss

When the tooth preparation has been completed, make an alginate
impression of the prepared tooth, using an anterior sextant tray. Apply
alginate around the prepared tooth with the tip of the index finger. After the
impression has been removed from the mouth, pour it up with a thin mix of
fast-setting plaster. Separate the cast from the impression as soon as a
fingernail cannot score the cast.

Use the mold guide provided with the kit being utilized to determine
proper mesiodistal size for crown form. Remove the corresponding size of
crown from its compartment in the kit and place it on the prepared tooth on
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the cast or in the mouth. With a pencil, make a mark on the gingival portion
of the labial surface. The distance from the pencil mark to the margin should
equal the length discrepancy between the incisal edge of the crown form and
the incisal edges of the adjacent teeth.
The excess gingival length is trimmed away with a large carborundum
stone or an acrylic bur, using the pencil line as a reference mark. Try the
shortened crown back onto the prepared tooth. If it is too tight
interproximally adjust it.
Paint the cast of the prepared tooth and the surrounding area with
liberal amounts of a "tin foil substitute" separating medium (Alcote).
Accelerate the drying with an air syringe and make sure that the cast is dry
before starting to mix the resin.
Place four drops of monomer into a dappen dish and add tooth-colored
polymer. While polycarbonate crowns are available in only one shade, it is
possible to modify that shade somewhat by shade of acrylic resin used to
reline it. Fill the crown form with resin applied with an IPPA plastic
instrument. When the acrylic resin just begins to lose its gloss, seat the
crown forth on the plaster cast, slowly expressing all the excess resin around
the margins. Make sure that it is seated completely, and place it in a bowl of
hot tap water to accelerate polymerization.
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When the resin has polymerized completely, remove the provisional
crown from cast, breaking the cast if necessary. A coarse garnet disc on the
straight handpiece is used to trim away the excess at the margins. In many
cases this will mean that part of the original polycarbonate crown will be cut
into and recontoured. Do not leave any sharp ledges or abrupt contour
changes near the margin. If necessary, recontour the gingival half of the axial
contours. Only in this way will it be possible to obtain a satisfactory
provisional restoration by this technique.
If the tooth is non-vital or if a resin other than poly (methyl
methacrylate) is used, the crown can be relined on the prepared tooth in the
mouth. The preparation is coated with petrolatum and crown must be
removed before the resin has polymerized to a stiffness that locks it into
interproximal undercuts. Cut off as much of the rubbery excess as possible
with a pair of curved scissors. Keep reseating and removing the crown until
the relining resin has completely polymerized.
Place the crown on prepared tooth in mouth and check the occlusion
with articulating paper. Adjust any high spots with a non-dentate bur after
removing the crown from the tooth. Smooth out the rough abraded areas in
the lingual and incisal areas, as well as those surfaces recontoured near the
margin, with a Burlew wheel in the straight handpiece.
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Polish all surfaces of the provisional restoration with polishing
compound (Yellow Diamond Polish Compound, Matchless Metal Polish Co)
on a muslin wheel. It is possible to return the crown to its original luster by
this means. Coat the outer surface of the crown with petrolatum to prevent
the cement from sticking to it. Cement the restoration with zinc oxideeugenol cement. Make certain that all cement has been removed from the
gingival crevice by using an explorer. Use dental floss interproximally to
remove any cement left there.

9Technique for custom provisional restoration:
R Over impression fabricated provisional crown:
The use of alginate over impression remains a popular technique,
because it is always readily available in the dental operatory. It is easily
adapted to intraoral use in the event that the proposed restoration of a tooth
with amalgam is unexpectedly re-planned as a cast restoration.
R Over impression Armamentarium:
1. Diagnostic cast
2. Utility wax
3. No.7 wax spatula
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4. Quadrant impression trays (two, same side)
5. Alginate
6. Rubber bowl
7. Spatula
8. Quick-set plaster
9. Laboratory knife with no. 25 blade
10. Heavy-duty laboratory knife
11. Large camel-hair brush
12. Cement spatula
13. Dappen dish
14. Separating medium
15. Monomer and polymer
16. Medicine dropper
17. Heavy rubber band
18. Straight handpiece
19. Acrylic burs
20. Abrasive discs and Moore mandrel
The over impression, frequently is made in the patient's mouth while
waiting for the anesthetic to take effect. However, if the tooth to be restored
has any obvious defects, the over impression should be made from the
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diagnostic cast, after immersed in a plaster bowl of water for 5 minutes.
Wetting the cast in this manner will keep the alginate from adhering to it.
When the alginate has set, the over impression is removed from the
diagnostic cast and checked for completeness. A laboratory knife with a no.
25 blade is used to trim off all excess alginate. Thin flashes of impression
material that replicate the gingival crevice are removed to insure that there
will be no impediments to the complete seating of cast into the over
impression later. The impression is wrapped in a wet paper towel and placed
in a ziplock plastic bag for later use.
When the tooth preparation is completed, another quadrant impression
is made in alginate. This impression is poured up with a thin mix of quicksetting plaster. Excess material should be trimmed off on a model trimmer
when the plaster has set. The trimmed cast should have at least one tooth on
either side of the prepared tooth, if possible. Areas of the cast that duplicate
the soft tissues should be reduced as much as possible.
Check the occlusal surfaces and gingival crevices for any plaster
nodules that will prevent complete seating. Then try the trimmed quick-set
plaster cast in the over impression to make sure that it will seat completely.
Coat the prepared tooth and adjacent areas of the cast liberally with a "tin
117

foil substitute" separating medium (Alcote). Allow the material to dry before
mixing the acrylic resin. Drying can be accelerated by use of an air syringe.
Mix tooth-colored acrylic resin in a dappen dish with a cement
spatula. Use 12 drops of monomer for each tooth being restored. Place resin
in the over impression so that it completely fills the crown area of the tooth
for which the provisional restoration is being made.
Seat the cast into over impression, making sure that teeth on the cast
are accurately aligned with the tooth impression. The force used to seat the
cast into alginate impression is critical. 12 Excessive force can overseat the
cast and uneven force can torque the cast, either of which will affect the
restoration.
Once the cast has been firmly seated and the excess resin has been
expressed, hold the cast in place with a large rubber band. It is important that
the cast be oriented securely in an upright position so that the space between
the cast and the impression that is filled with the resin forming the
provisional restoration will not be distorted. If the cast is torqued to one side
by the rubber band, the cast may be forced through the soft resin in some
areas, resulting in a provisional restoration that may be thin in those areas
and thicker than desirable in others. If the cast is seated with too much force,
or if rubber band is wrapped around the assembly too many times, the cast
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may be forced through the resin occlusally, resulting in a provisional
restoration with an occlusal surface that is too thin.
Place the over impression plaster cast assembly in a plaster bowl full
of hot tap water for approximately 5 minutes or into a pressure pot if one is
available. Allowing a poly (methyl methacrylate) provisional restoration to
polymerize in a pressure pot less than 20 psi will decrease porosity and
increase the transverse strength of restoration by 28%.18
When the resin has polymerized, remove the rubber band to
disassemble quick-set plaster cast from the over impression. If the restoration
is not easily removed from the cast, break the tooth off the plaster cast with a
heavy-bladed laboratory knife. Use the sharp end of a thin-bladed knife or
some other small, pointed instrument to remove any plaster that remains in
the provisional restoration. Ease of removal is one of the advantages of using
weak, quick-set plaster.
Acrylic burs or coarse Moore discs are used to trim excess resin from
the provisional restoration. Before attempting to seat the restoration on tooth,
be sure to remove all resin extending beyond the preparation finish line into
undercut areas. Smooth the axial surfaces near the margins of restoration
with a fine sandpaper disc.
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R Cementation Armamentarium :
1. Articulating paper
2. Miller forceps
3. Straight handpiece
4. High-speed handpiece
5. No. 171 L FG bur
6. Muslin rag wheel
7. Pumice
8. Cement spatula
9. Paper pad
10. Zinc oxide-eugenol cement
11. Petrolatum
12. Explorer
13. Mouth mirror
14. Dental floss
Seat the provisional restoration on the tooth in mouth. Check the
occlusion with thin articulating paper. Remove restoration from the tooth and
adjust the occlusal prematurities with a non-dentate bur. When the occlusion
has been adjusted to make the patient comfortable, polish the restoration first
with pumice and then polishing compound on muslin rag wheel. Besides
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making the provisional restoration easier to clean and more comfortable for
patient, polished materials are much less likely to discolor.79
To fit a provisional crown with an existing removable partial denture,
under contour the crown so it does not touch any rests or clasps on that tooth.
Add resin to outside of the crown and while the resin is still soft, seat the
crown on tooth. To form the rest seat and guide planes on the crown,
lubricate the partial denture with petrolatum and seat it over the provisional
crown. Pump the partial denture up and down several times to insure that it is
not locked into any undercuts. Remove the crown from the tooth, smooth any
rough areas and polish the crown.
The restoration should be cemented with a temporary cement of
moderate strength. After zinc oxide-eugenol cement has been mixed to a
thick, creamy consistency, an amount of petrolatum equal to 5% to 10% of
the cement volume is incorporated to slightly reduce the strength of cement.
This will facilitate removal of the provisional restoration at a subsequent
appointment. If the preparation is short or otherwise lacking in retention, the
petrolatum should not be added.
It is not necessary to keep zinc oxide-eugenol cement dry while it is
setting. In fact, moisture will accelerate the hardening. Coating the outside of
the restoration with a thin film of petrolatum prior to cementation will aid in
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the removal of excess cement. After the cement has hardened, all excess
must be removed from the gingival crevice. Use an explorer in accessible
areas and dental floss inter-proximally.

9Template-Fabricated Provisional Fixed Partial Denture:
When a fixed partial denture is to be made for a patient, the
provisional restoration should also be in the form of a fixed partial denture
rather than individual crowns. In the anterior region it will provide a better
cosmetic result. However, even in the posterior region a provisional fixed
partial denture will better stabilize the teeth and will afford the patient the
opportunity to become accustomed to having a tooth in the edentulous space
again.
R Template Armamentarium:
1. Diagnostic cast
2. Mor-'Tight strand
3. N0.7 wax spatula
4. Denture tooth
5. Crown form
6. Vacuum forming machine
7. Coping material or temporary splint material
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8. Quadrant impression trays
9. Silicone Putty
10. Wire frame
11. Bunsen burner
12. Scissors
13. Laboratory knife with no. 25 blade
14. Heavy-duty laboratory knife
15. Large camel-hair brush
16. Cement spatula
17. Dappen dish
18. Separating medium
19. Monomer and polymer
20. Medicine dropper
21. Heavy rubber band
22. Straight handpiece
23. Acrylic burs
24. Abrasive discs and Moore mandrel.
To make a template, place the metal crown form or denture tooth in
edentulous space on the diagnostic cast. All of the embrasures should be
filled with putty to eliminate undercuts during adaptation of the resin
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template.
To facilitate removal of the template, a thin strand of putty can be
placed around the periphery and on the lingual surface of the cast, apical to
the teeth. Use a large acrylic bur to cut through the middle of the cast (mid
palatal or mid lingual). Place a 5 x 5 inch sheet of 0.020 inch thick resin in
the frame of vacuum forming machine with the shiny surface down. If
temporary splint material is used, both sides will be shiny. Turn on the
heating element of the machine and swing it into position over the plastic
sheet.
As the resin sheet is heated to the proper temperature, it will droop or
sag about 1.0 inch in the frame. If you are using coping material, it will lose
its cloudy appearance and become completely clear. The cast should be in
position in the center of the perforated stage of vacuum forming machine.
Turn on the vacuum.
Grasping the handles on the frame that holds the heated coping
material, forcefully lower the frame over perforated stage. Turn off the
heating element and swing it off to the side. After approximately 30 seconds,
turn off the vacuum and release resin sheet from the holding frame. After
removing the resin sheet from the frame, use a laboratory knife with a sharp
blade (no. 25) to cut through resin over the Mor-'Tight strand.
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If a vacuum forming machine is not available, it is still possible to
fabricate a template for a provisional restoration. Fill a quadrant impression
tray with soft silicone putty available in most variety or toy stores. Cut a
sheet of coping material in half and insert it, shiny side down into a wire
frame bent from a coat hanger. Heat the resin sheet over a bunsen burner
flame until it sags and becomes clear, which usually occurs in about 10
seconds.
Place the softened sheet over the cast. Forcefully seat the tray of
silicone putty over the coping material. To accelerate cooling, blow compressed air on the plastic sheet and the impression tray. After about a minute,
snap the tray off the cast. If the silicone putty sticks to resin sheet, the putty
can be easily removed by pulling it off in quick jerks. Rapid separation
causes the silicone putty to exhibit brittleness that will result in easy
removal. Replace the putty in its original container for later reuse. Separate
the template from the diagnostic cast.
Trim the template (however it was fabricated) with a pair of scissor. It
should extend at least one tooth on either side of the prepared teeth. Save
those portions not needed for possible later use.
Upon completion of the preparations, make an alginate impression of
them and pour it in fast-setting plaster. The plaster cast will include replicas
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of soft tissue and teeth that are not needed. Trim the cast so that it includes
only one tooth on either side of the prepared teeth. Try on the template to
verify its fit.
Coat the cast with Alcote separating medium and allow it to dry. Mix
the acrylic resin in a dappen dish and place some on protected areas of the
cast, such as interproximal spaces and in grooves and boxes. As the resin
begins to lose its surface gloss and becomes slightly dull, fill the area for
which the provisional fixed partial denture is being made. Place some extra
bulk in the portion that will serve as the pontic.
Wrap rubber bands around the template and cast, being careful not to
place them over the abutment preparations, least they cause the template to
collapse in that area. Place the cast in a pressure pot if one is available.
Otherwise, place it in warm (not hot) tap water to hasten polymerization. Hot
water causes the monomer to boil, increasing porosity. Wait for about 5
minutes. Pry off the template and save it in case it is needed again. Before
removing the provisional restoration from the cast, add resin to any voids or
thin spots and place the cast back in warm water. Do not replace the template
for this correction. Placing the unpolymerized resin back into water will
prevent evaporation of monomer and formation of a granulated, "frosted"
surface.
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Remove the fixed partial denture from the cast. Do not hesitate to
break the cast if necessary. Trim off the excess acrylic resin. Use discs to
trim the axial surfaces down to the margins. The pontic should be trimmed
with discs and burs to open up the proximal embrasures. Remove the saddle
configuration that was created by the crown form in the edentulous space.
The pontic should have same shape that the pontic on the permanent
prosthesis will have. This will ensure that the patient will be comfortable and
satisfied with the pontic from before the completed fixed partial denture is
inserted.

9Template-Fabricated VLC Provisional Restoration:
A transparent template is essential to the use of a visible light-cured
(VLC) resin because clear matrix allows the light access to the resin to
initiate polymerization.
R Template- VLC armamentarium:
1. Items in template armamentarium
2. Silicone impression putty
3. Triad resin
4. Model release agent (MRA)
5. Air barrier coating material (ABC)
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6. Triad curing unit
7. Straight handpiece
8. Acrylic burs
9. Abrasive discs and Moore mandrel
10. Items in cementation armamentarium

Fabricate a template on the diagnostic cast. If the restoration is to be a
fixed partial denture, set a metal crown form or denture tooth in Mor- Tight
putty in the edentulous space. If a diagnostic wax-up has been made, soak
the cast for 5 minutes and duplicate it with an alginate impression. Pour the
impression in quick-set plaster.
Produce a template from a resin sheet on the vacuum forming
machine. Trim the template and replace it on the cast. Mix a scoop of
silicone impression putty with accelerator and mold it around the template on
the cast. This is needed to reinforce the unsupported template and prevent
displacement by the highly viscous resin later. Quickset plaster also can be
used to make this reinforcing index. Set the template and the index aside
until the teeth have been prepared.
Make an alginate impression of the prepared abutment teeth and pour a
cast of quick-set plaster. Coat the cast with a layer of model release agent,
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which is part of the resin system. Then place some of the Triad resin around
the finish lines of the abutment preparation. Lay a strand of resin inside the
clear template. "Enamel" resin can be placed in the incisal or occlusal
portion of the template first to enhance esthetics.
Use fine pressure to seat the loaded template on the quick-set plaster
cast of the prepared abutments. Compress the silicone putty index over the
template to ensure complete seating of template and an even thickness of
resin in the provisional restoration. In an alternative technique, the template
can be seated into the silicone putty index before the resin is loaded into the
template. Remove the putty index from the cast, leaving the resin and
template in position on the cast.
Place the cast in the Triad curing unit to polymerize the resin in the
template for 4 minutes. Carefully remove the template and then provisional
restoration from the cast. Paint all surfaces of the restoration with air barrier
coating material. Place the provisional restoration back in the curing unit,
tissue side up, for an additional 6 minutes. Retrieve the restoration from the
curing unit and remove all of the coating material with a brush and water.
Trim as much excess material as possible with a pair of curved
scissors. Finish trimming the axial surfaces to the margins with discs. Open
the embrasures around the pontic with discs and burs. Be sure to remove the
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saddle form produced by the template. Polish the restoration with pumice
and a high-shine polishing material.
Another technique has been described in which the restoration is
started in a template on the prepared teeth in the mouth. Polymerization of
the restoration is initiated by a 10-second application of a hand-held curing
light. After the restoration is "frozen" in this manner, it is removed from the
mouth and further exposed to the high intensity curing light in the laboratory.

9Shell-Fabricated Provisional Restoration:
A thin shell crown or fixed partial denture can be made from any of
the acrylic resins and then that shell can be relined indirectly on a quick-set
plaster cast. It also can be relined directly in the mouth. If the reline is done
directly, a methacrylate other than poly (methyl) should be used. This
technique can save chair time because the restoration is partially fabricated
prior to the preparation appointment.
Care must be taken not to make the shell too thick. If too thick, the
shell will not seat completely over the prepared teeth and it will need to be
trimmed internally. This can be time-consuming and defeats any advantage
gained by making it before the preparation appointment.
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R Shell Fabrication Armamentarium:
1. Items in over impression armamentarium
2. Items in cementation armamentarium
3. Liquid applicator
4. Powder blower

An over impression is made from a diagnostic wax-up before the
preparation appointment. Check it for completeness. Trim off thin flashes of
impression material created by the gingival crevice to produce an extra bulk
of resin near the margins. Use a plastic squeeze bottle with a fine tip (Liquid
Applicator, Prairie Village Prosthetics, Prairie Village, KS) to deposit one
drop of monomer on the facial and one drop on the lingual surface of the
imprint of each tooth to be restored.19 Keep the monomer near the gingival
portion of the impression to prevent excess from accumulating in the incisal
or occlusal area. Extend the coverage by the resin to one tooth imprint on
either side of the teeth being restored.

With an insufflator (Powder Blower, Prairie Village Prosthetics),
gently spray enough polymer onto the surface of the impression to absorb the
monomer.19 Repeat the process four times, inverting the impression
frequently to allow the material to run down to the margins rather than
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puddling in the incisal or occlusal areas of the impression. Gently remove the
shell from the impression after 4 minutes. Trim the flash from the gingival
area and open gingival embrasures with an abrasive disc.

When the teeth have been prepared, make a quadrant alginate
impression and pour it with a thin mix of quick setting plaster. Trim off
excess plaster on a model trimmer. Save one tooth on either side of the
prepared tooth, if possible. Remove areas of the cast that duplicate soft
tissues. Examine the cast for nodules that would prevent complete seating.
Try the shell gently on the cast to make sure it seats completely
without binding. If it does bind, relieve the inner surfaces of the shells until
the restoration seats completely and passively. Liberally coat the tooth
preparations on the cast with separating medium and make sure it is dry
before mixing the acrylic resin.
Monomer and polymer can be added directly to the shell and mixed
there. The resin also can be mixed in a dappen dish and then transferred to
the shell, completely filling each tooth. Seat the shell onto the prepared teeth
on the cast. Wrap a rubber band around the shell and cast and place them in a
plaster bowl full of hot water for approximately 5 minutes, preferably in a
pressure pot. The uses of a pressure pot will significantly increase the
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strength of the restoration.
If the direct technique is employed, seat the shell on the prepared teeth
in the mouth. When the resin becomes rubbery, elevate the restoration 2.0
mm and flush the teeth under it with water.84 Pump the restoration up and
down several times to eliminate undercuts. Then remove the restoration from
the mouth and place it in warm water.
When the resin has polymerized, remove the rubber band and
disassemble the shell from the plaster cast. If the restoration resists removal
from the plaster cast, break the teeth off with a heavy-bladed laboratory
knife. Use a small pointed instrument to remove any plaster left in the
provisional restoration. Trim excess resin from the provisional restoration
with acrylic burs or coarse Moore discs. Smooth the axial surfaces of the
restoration with a fine sandpaper disc, followed by pumice and polishing
compound on a muslin rag wheel.

9Over impression Fabricated Bis-acryl Composite Crown:
Bis-acryl composite resin can be used to fabricate a provisional
restoration on a quick-set plaster cast. Its polymerization produces very little
heat and it has minimal toxic effect on soft tissues and pulp. It is probably as
well suited as any resin for use in a direct technique, based on the study
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materials by Wang et al.
Alginate makes a satisfactory over impression, but this discussion will
focus on the use of an elastomeric impression material, polyvinyl siloxane,
for the sake of presenting as many techniques as possible. A heavy bodied
elastomeric material has the advantages of being very stable and difficult to
distort. Its disadvantages include greater expense and extra time required for
the impression material to polymerize.
Load a disposable aluminum sextant tray with impression material and
make over impression while waiting for anesthesia. Trim the excess from the
borders of the impression to facilitate accurate placement back in the mouth.
Remove the webs of material between the imprints of individual teeth in the
impression. These could interfere with complete reseating of the overimpression.
The margins of a provisional restoration may be thin or deficient
because the over-impression was not seated straight, or because the thickness
required for a resin restoration is greater than that needed for a metal
restoration. To avoid this problem, use a no. 8 round bur to cut a trough in
the gingival area of the facial and lingual surfaces of the tooth imprint(s) in
which the restoration will be fabricated. This will produce a bead of material
parallel with the margin of resulting restoration. This ensures adequate
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material in the margin and excess can be trimmed off during finishing.
After the tooth preparation has been completed, begin the provisional
restoration. Check that the plastic catch is engaged in the vertical groove on
the threaded plunger in the ratchet at the back end of the large blue syringe
containing the ProtempII base material. To extrude one full measure of base
paste onto a mixing pad, give the thumbscrew at the end of the threaded
plunger one complete turn clockwise until it clicks. Check the simple ratchet
on the threaded center plunger of the smaller white, double-barreled catalyst
paste syringe to see that it is in place. Express an equal amount of each of the
"two catalyst pastes onto the same pad by twisting the single threaded shaft
one full revolution or "click".
Mix the catalyst paste and the base material with a cement spatula for
approximately 30 seconds. Use the spatula to load the back end of a frosted
plastic syringe.
Place the resin in the over impression with the syringe as suggested by
von Krammer10. Keep the syringe tip buried in resin and fill the cusp tip or
incisal edge areas from the bottom up to prevent voids in the completed
provisional restoration. The use of an application syringe will frequently
require a second unit of resin, but it greatly reduces the possibility of
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creating bothersome voids in the restoration.
Lubricate the prepared teeth with petrolatum and position the
impression tray on them no later than 2 minutes from the start of mixing.
Allow the resin to polymerize in the mouth for approximately 2 minutes.
Check excess resin around the border of the tray for consistency. Do not rely
on material left on the mixing pad as an indication of polymerization,
because the reaction in the oral cavity at body temperature and 100%
humidity will proceed more rapidly than on a mixing pad at room
temperature. When the resin becomes elastic, it is ready for removal. That
should occur no later than 6 minutes from the start of the mix.
Tease the restoration from the tooth or from the impression. Remove
as much excess as possible with scissors. Replace the provisional restoration
on the tooth and ask the patient to close down on it several times. Then
pump it several times to ensure removability. Remove the restoration no
later than 7 minutes from the start of mixing. Wipe off the air-inhibited,
upset resin with an alcohol sponge. If there are voids or other defects, they
can be repaired by mixing another batch of resin and applying it to the
affected area with an instrument. Repairs also can be affected by using VLC
composite resins and a light.
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Remove excess near the margins (including the intentional bead, if
used) with fine abrasive discs. Place the restoration back on tooth in the
mouth. Test and adjust the occlusion if necessary. Polish the outer surfaces
of the restoration with pumice and polishing compound. Seat the restoration
with temporary cement.

9Provisional Crown for an Endodontically Treated Tooth:
It is often difficult to fabricate a provisional restoration for a tooth that
has been prepared for a dowel core because there is so little intact
supragingival tooth structure. This can be accommodated for in the use of a
standard polycarbonate crown by placing a piece of paper clip or other stiff
wire into the canal and placing the resin filled crown down over that.

9Preformed Anatomic Metal Crown:
Emergency cases involving fractured molars are one of the best
indications for the use of preformed metal crowns. Zinc oxide eugenol alone
will not adhere to the tooth and there is rarely enough time at the emergency
appointment to fabricate a custom acrylic resin provisional crown. By using
the preformed anatomic metal crown, it is possible to provide the patient
with temporary coverage to protect the fractured tooth and prevent irritation
of tongue and mucosa.
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There are several systems available for this purpose, utilizing the same
general principles. The procedure consists of:
1. Minimal tooth preparation
2. Measurement and selection of crown
3. Trimming and adaptation of gingival margin
4. Occlusal adjustment
5. Cementation
R Armamentarium:

1. High speed handpiece
2. No. 170L or 171L bur
3. Measuring gauge
4. Crown forms
5. Stretching block
6. Crown and bridge scissors
7. Contouring pliers
8. Straight handpiece
9. Sandpaper disc on Moore mandrel
10. Articulating paper
11. Miller forceps
138

12. Cement spatula
13. Paper pad
14. Zinc oxide eugenol cement
15. Petrolatum
16. LL6-7 curved burnisher
17. Explorer
18. Mouth mirror
19. Dental floss
The maxillary molar with a lingual cusp fractured off is not an
uncommon dental emergency. It is most easily protected on a short-term
basis with a preformed metal crown (Iso-Form Temporary Crown, 3M
Dental Products, St Paul, MN).
The tooth must be prepared minimally to create space for the
restoration. The initial step is occlusal reduction, which follows the inclined
planes of the occlusal surface. The depth will be 1.0 mm on the
nonfunctional cusps and 1.5 mm on the functional cusps. A functional cusp
bevel (on the lingual incline of the maxillary lingual cusp) is placed to a
depth of 1.5 mm to complete the occlusal reduction.
Only enough proximal reduction is done to permit the seating of the
crown. If an MOD amalgam restoration is present in the tooth, the proximal
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reduction is most easily accomplished by removing the amalgam in the
boxes. The boxes are cut with a no. 170L or 171L bur. All caries is removed
at this time. No effort is made to remove all of the existing restoration, or to
provide permanent bases or a completed preparation.
Each of the three measuring heads in the metal crown form kit has
converging blades that measure a 1.0-mm range: 9 to 10 mm, 10 to 11 mm,
and 11 to 12 mm. Hold the gauge in line with the contact points, resting it on
the occlusal surfaces of the other teeth in the arch. Slide the blades until they
wedge between the contacts of the teeth on either side of the preparation. The
point at which blades wedge indicates the dimension to be used for selection
of the proper crown form.
The crown is tried on the tooth. If the gingival collar is too tight, the
crown is placed on the appropriate post of the stretching block. There is a
tapered post corresponding to each of the maxillary and mandibular molars,
left and right. Flaring the margins is also required when there is a shoulder
finish line. The crown is pushed down on the post until an adequate amount
of gingival flare is obtained.
The crown is placed on the tooth to evaluate its occlusogingival
length. Compare the height of each marginal ridge of the crown with that of
the adjacent tooth. Use crown and bridge scissors to remove an amount at the
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gingival margin equal to the marginal ridge height discrepancy. Festoon the
margin to follow the contours of the gingival tissue.
Smooth rough spots and any irregularities in the gingival margin with
sandpaper disc. Use no. 114 contouring pliers to produce a slightly convex
contour occlusal to the margins. The margin will be slightly constricted as a
result.
Place the crown on the tooth and check the occlusion with articulating
paper. Remove the crown and burnish areas on the occlusal surface that are
in hyper-occlusion. Open proximal contacts can be corrected by burnishing
the proximal area from the inside of the crown.
Coat the outside of the crown with petrolatum to facilitate the removal
of excess cement later. Mix zinc oxide eugenol to a thick creamy consistency
on a paper pad. Fill the crown with cement and seat it on the prepared tooth
with finger pressure.
Burnish the margins of the crown with an LL 6-7 curved burnisher
before the cement hardens. Run dental floss through the proximal contacts to
remove hardened cement from the interproximal areas. Use an explorer to
remove all remaining subgingival cement. Make a final check of the margins
to ensure that they are not impinging on the gingiva.
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9Techniques for Provisional restorations for implants:
Implant dentistry provide unique and predictable methods for the
replacement of missing teeth. This is especially important in esthetic regions.
A challenge exists for the restorative dentist when planning and providing
treatment for the patient before surgical phases are complete. The provisional
restoration can be the restorative dentist's most important diagnostic tool and
is a key factor in communication, tissue management and patient
management prior to finalizing restorative treatment. Although implantsupported provisional restorations are usually fabricated in the laboratory,
there are some clinical situations that demand the direct fabrication of
provisional restorations, especially when there is a high esthetic demand.
Provisional restorations are generally necessary to restore lost function
and esthetics during the implant integration period. Different techniques are
suggested by different authors for provisionally restoring implants. A few
techniques are discussed below.
R A technique for fabricating a fixed provisional prosthesis on
osseointegrated fixtures:
The Branemark technique (and others) of osseointegration involves a
second surgical phase consisting of exposing the fixtures, removing the
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healing caps and placement of the cylindrical abutments. This technique
describes a method of altering the existing denture, allows for direct
placement onto the fixture abutments. The modification provides a trial
period of adjustment while the final prosthesis is being made and increases
the patient's comfort, confidence and expectations.

R

 Technique 36
1. Tighten the abutment on a fixture and remove existing plaque and
calculus.
2. Relieve the existing denture generally to permit adequate clearance
when repositioning over the abutments. The distal extension bases are not
altered
3. Load the anterior region of the denture with a polyether or similar type
of impression material.
4. Inject impression material around the abutments, seat the denture and
instruct the patient to close lightly into occlusion.
5. After removing the completed impression from the mouth, place the
access hole in the denture with a Pindex machine by aligning the beam of
light with center of each abutment.
6. Remove the impression from access holes and enlarge the opening with
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an acrylic trimming bur.
7. Tighten gold cylinders to at least three abutments with 10mm or 15 mm
guide pins.
8. Place the denture over the guide pins and inject denture repair acrylic
resin beneath the relieved denture around the guide pins and gold
cylinders by using a standard impression syringe. Stabilize the distal
extension base while acrylic resin is setting.
9. Upon set of the resin, remove guide pins from the denture. The
cylinders are secured within the denture by the resin. Fill the voids and
porosities using fine brush. Inspect carefully to ensure that acrylic resin is
not present on the cylinder-abutment interface.
10. Mark the distal extension bases 11 to 12 mm from most distal
abutment and section the prosthesis.
11. Place the modified prosthesis clinically and verify that it is supported
by implant only.
12. Polish, disinfect, and insert the interim prosthesis using the gold
mounting screws through the prepared access openings.
13. Fill the access filling with a temporary sealing material and adjust
occlusion as necessary.
14. Give the patient complete oral hygiene instructions.
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A) The modification of interim cylinders for the fabrication of cement retained implant-supported provisional restorations:
This describes a technique for modification of metal interim cylinders
and their use in the fabrication of cement retained implant-supported
provisional restorations. This chairside technique allows for direct
provisionalization of single or multiple implants during or after second-stage
surgery, especially when there is a high esthetic demand.

9TECHNIQUE 9
R Laboratory phase: Modification of interim metal cylinders:
l. Place an interim metal cylinder onto an implant analog with a guide
pin or laboratory waxing screw and pour dental stone up to the neck of the
analog to fabricate a stable stone base.
2. Make 3 notches with a bur in a low-speed handpiece on the stone base
as a repositioning index and place a layer of baseplate wax around the wall
of metal cylinder.
3. Pour polyvinylsiloxane duplicating material into a container to make a
mold for fabrication of modified interim abutments.
4. Attach a new metal cylinder onto the implant analog in the stone base,
fill with light-polymerizing composite and polymerize incrementally into
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the space of silicone mold.
5. Repeat this procedure to make a number of modified interim abutments
for different diameters of implant platforms.
R Clinical phase: Chairside use of the modified interim abutment for
fabrication of a provisional restoration.
1. Unscrew the healing abutment after second stage implant surgery. Place
one of the modified interim abutments with an abutment screw into the
implant and check the accuracy of fit with a radiograph.
2. Prepare the supragingival portion of the interim abutment intraorally
with diamond burs at high speed with copious amounts of water. Remove
the abutment from the mouth and adjust subgingival form and contour of
the interim abutment to develop proper emergence profile. Screw the
completed interim custom abutment back into the implant.
3. Select a denture tooth or a polycarbonate crown of appropriate size
and trim it to the proper form and contour. Reline the provisional
restoration with autopolymerizing acrylic resin on the interim customized
abutment, polish and stain to match the adjacent teeth. Cement the
completed provisional crown to the interim customized abutment with
provisional cement.
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4. Transfer the information gathered during this procedure, along with
photographs and impressions, to the laboratory technician for predictable
fabrication of an esthetic definitive restoration.
This technique makes use of readily available materials for the direct
fabrication of implant provisional restorations without use of impression
procedures or a dental laboratory for situations in which there is a high
esthetic demand. This method may be useful for patients who present with
restorations bonded to adjacent teeth at the implant sites or an interim acrylic
removable prosthesis that must be replaced during or immediately after
implant second-stage surgery.
This technique also allows for control of soft tissues and emergence
profile in the esthetic zone at the provisional restoration stage. Simple
modification of the interim custom abutment provides proper peri-implant
tissue contours that mimic natural teeth. Several techniques for the
reproduction of tissue contours on the definitive cast have been suggested in
literature. Adding autopolymerizing acrylic resin or flowable composite to
impression coping up to the height of peri-implant tissue level prevents
collapse of the soft tissue around the implant during the impression
procedure. This transfer procedure assists the laboratory technician in
achieving esthetic custom abutments and definitive restorations.
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B) Use of polyethylene ribbon to create a provisional fixed partial
denture after immediate implant placement:
This technique describes an esthetic and economic bonded provisional
fixed partial denture used in immediate implant situations. The extracted
incisors of the patient can be used as pontics and fixed partial denture can be
fabricated using a bondable reinforcement fiber.

R Technique 37
1. Extract the incisors; remove their roots using a high speed diamond bur
under water cooling. Pulp is removed; coronal pulp chamber is irrigated
and restored with composite.
2. Place hydroxyapatite coated, 15x 3.75-mm, threaded implants
immediately to anterior region.
3. Trim the lingual surface of the crowns as a pontic, covered with
composite and polished with polishing discs.
4. Prepare a groove on the lingual surface of teeth for Ribbon
5. Burnish a 2mm aluminum foil into lingual surface of abutment teeth to
determine the length of Ribbon required. With the hand instrument, the
foil was placed interproximally so that it is closely adapted to contours of
the teeth. The measured length of Ribbon was cut and then kept on a clean
148

pad until ready for use.
6. Etch the lingual and interproximal enamel surfaces for 45 seconds.
Cover the etched surfaces with a layer of unfilled bonding resin. Gently air
thin and polymerize for 20 sec.
7. Apply a thin layer of flowable composite to etched lingual and
interproximal surfaces of the teeth using a syringe, but don't polymerize
the material.
8. Wet the ribbon with a light coating of unfilled bonding adhesive and
remove the excess with a hand instrument.
9. Press the ribbon into unpolymerized flowable composite and place
interproximally and keep between interproximal contacts of the abutment
teeth. Polymerize for 20 sec.
10. Prepare lingual surface of the pontic for bonding by acid etching and
apply a thin layer of flowable composite and cure for 20 sec.
11. Apply a thin layer of flowable composite into the grooves prepared on
palatal surfaces, place the pontics on to second ribbon in the desired
position and polymerize for 40 sec.
12. Remove the excess and polish the restoration.
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SUMMARY
Provisional fixed prosthodontic treatment involves a multifaceted
array of clinical activities, special knowledge, material selection and
management. Contemporary treatment incorporates both natural teeth and
dental implants. Although provisional restorations are usually intended for
short term use and then discarded, they can be made to provide pleasing
esthetics, adequate support and good protection for teeth while maintaining
periodontal health. They may be fabricated in the dental office from any of
several commercially available materials and a number of practical methods.
The success of fixed prosthodontics often depends on the care with which the
provisional restoration is designed and fabricated.
Dentistry continues to struggle with the limitations of existing
materials available for fixed prosthodontic provisional treatment. Clinical
techniques and indications are reasonably well characterized, but future
research activities will need to focus on technological advances to provide
improved materials that demonstrate improved biocompatibility, ease of use
and modification and physical properties.
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CASE REPORT

Unique, Cost Effective and Retentive Removable Prosthesis
to Rehabilitate Long Span Kennedy’s Class I Edentulism with
Custom Attachment System: A Case Report
Q1

Abhijit Patil1, Anuradha V Pawar2, Raghunath Patil3, Anandkumar G Patil4, Prashant Karni5, Sayali Mardolkar6

A b s t r ac t
Aim: This case report describes about a distinctive custom-made attachment on the abutment teeth to improve the retention and stability
of the removable partial denture (RPD). It also throws light on the cost-effective method for altering the abutment teeth with the aid of the
crowns and custom-made attachments.
Background: Achieving retention in Kennedy’s class I bilateral edentulism usually affects the abutment teeth’s periodontal health and eventually
the retention is compromised. Distal extension edentulism also affects patient’s masticatory efficiency. The rehabilitation of a patient with the
long span Kennedy’s class I condition complicates the problem because of the unavailability of enough abutments to support the prosthesis.
Conventional removable prosthesis with clasps and cantilever fixed partial prosthesis are not advisable in this situation for the same reason.
Case description: A case with Kennedy class I modification 1 partially edentulous arch with 1st and 2nd molars missing along with central
incisors was rehabilitated with an inexpensive custom attachment using die pin and sleeve for giving a fixed prosthesis on abutment teeth and
removable prosthesis with missing teeth.
Conclusion: This technique has advantages of retention better than conventional RPDs, protection of abutment health by restoring it with
crown, easy to place and remove and very cost-effective.
Clinical significance: The entire technique demands less skill compared to semi precision and precision attachments.
Keywords: Cantilever fixed partial dentures, Custom attachment, Die pins and sleeves, Distal extension removable partial denture, Kennedy’s
class I edentulism.
The Journal of Contemporary Dental Practice (2019): 10.5005/jp-journals-10024-2749

B ac kg r o u n d
Erosion/loss of tooth is a major problem affecting an individual in
all aspects. Tooth loss is recognized by an edentulous space which
could be partial or complete.1 There are several classifications
recommended to classify the edentulous arches in order to
identify the combinations of teeth to ridges. Currently, Kennedy’s
classification is considered the most broadly accepted classification
for partially edentulous arches. Kennedy’s classification offers
immediate visualization, prosthesis support recognition, and
assessment of removable partial denture (RPD) design features.2–4
Rehabilitation options for the partially edentulous patient
with a single tooth or multiple missing teeth include interim
acrylic resin RPD, conventional cast partial denture, partial denture
with attachment, fixed partial denture (FPD), or implant retained
prosthesis. Clinical decision making is critical in deciding the most
suitable treatment option for a patient.5
The cantilever FPD —forces transmitted through the
cantilevered pontics can cause tilting and rotational movements
of the abutments. To improve the prognosis of the FPD cantilever,
the number of abutments should be increased and the number
of pontics should be decreased. Implant is a treatment choice
as compared to RPD or FPD but due to systemic conditions,
bone availability and cost may alter the treatment plan. RPDs are
considered a widely acceptable means of replacing missing natural
teeth for restoring aesthetics and function in partially edentulous
patients.6 The widespread use of acrylic partial denture is attributed
to advantages like the ease of fabrication and modification.7
Practitioners and researchers have shown that when a RPD is placed
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into a healthy oral environment, when the design is developed by
a dentist to meet specific needs of the patient, and when good
oral hygiene is maintained, long-term success with RPD treatment
can be expected.8 Different methods to control the load delivered
from Kennedy class I RPDs to both teeth and residual ridges were
suggested by Lammie and Laird.9 These methods include reducing
the load, distributing the load between teeth and residual ridges,
and distributing the load widely.
This case report discusses about the cost-effective method
to increase the retention and enhance the stability of the RPD by
modifying the abutment teeth with the help of crowns and custommade attachments (consisting of matrix made of sleeve and patrix
made of die pin).
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C a s e  D e s c r i p t i o n
A 58-year-old male patient reported to the Department of
Prosthodontics, KAHER Vishwanath Katti Institute of Dental
Sciences, Belgaum, Karnataka with a complaint of unaesthetic
appearance and difficulty in chewing and swallowing food
because of the completely edentulous mandibular arch and
multiple missing upper anterior and posterior teeth due to decay.
On examination of the maxillary arch, there was a Kennedy class I
modification 1 partially edentulous arch with 1st and 2nd molars
missing along with central incisors (Figs 1 and 2A). A customized
attachment retained removable prosthesis was planned for the
rehabilitation of the maxillary edentulous space using die pin and
sleeve system.
Diagnostic impressions were made using irreversible
hydrocolloid impression material (Tropicalgin; Zhermack, Italy).
Casts were prepared using type III dental stone (Kalstone; Kalabhai
Karson Pvt. Ltd, Mumbai, Maharashtra, India). Tentative jaw relation
was recorded to assess the interarch space, which was found to be
satisfactory. A complete mandibular denture and a maxillary RPD
was fabricated without clasps in heat cure acrylic resin (Meliodent
heat cure, Kulzar Mitsui Chemicals Group).
Four maxillary premolars were prepared with shoulder finish
line to restore them with porcelain fused to metal crowns. Final
impression was made using two stage technique with putty and
light body consistency of polyvinyl siloxane impression material
(Aquasil Ultra Monophase; Dentsply, Germany). Cast was poured
with die stone (Ultrarock; Kalabhai Karson Pvt. Ltd, Mumbai,
Maharashtra, India).
A mold of die pin (Crosspin; Nordin, Switzerland) was made
with the help of putty consistency polyvinyl siloxane and was
replicated with pattern resin wax (Pattern Resin; GC Corporation,
Tokyo, Japan). Four straight die pin replicas were made. These die
pin replicas were attached to the horizontal extension of wax in
continuation with wax coping of the prepared premolar crowns as
shown in (Fig. 3A). Parallelism of these die pin replicas was checked
with a surveyor. Entire assembly was then invested and casted with
cobalt chromium alloy. Casted assembly was finished and polished
and was tried intraorally for evaluating the fitting of prosthesis
before ceramic layering.
After this, the ceramic layering was carried out on the crowns
(Fig. 3B). Total thickness of maxillary removable prosthesis was

Fig. 1: Pretreatment intraoral view

2

measured from intaglio surface to occlusal surface of the acrylic
teeth with the help of an Iwanson dental gauge and then the die pin
extensions were trimmed based on the thickness of the prosthesis
and die pin sleeves were tried on it to achieve perfect fit (Fig. 4). The
entire framework was placed in patient’s mouth (Fig. 5) and with
the help of articulating paper (Deepti Dental Products India Pvt.
Ltd; M.I.D.C. Ratnagiri) the four points were marked on the intaglio
surface of RPD where the sleeves will be placed eventually. Holes
were made on these four points wide enough to fit the sleeves
and in a manner, which won’t perforate the overlying acrylic teeth.
Trial of denture was done along with sleeves placed on the die
pin extensions. Retention was achieved and proper occlusion of
maxillary RPD was established with mandibular complete denture.
Prepared assembly is cemented on the four prepared
premolars with GIC luting cement (GC Luting and Lining Cement;
GC Corporation, Tokyo, Japan). Hard liner (Kooliner-Hard chairside
denture reline; GC America Inc. ALSIP IL 60803) was applied on
the holes of RPD and petroleum jelly was applied on the die pin
extensions for easy removal. Sleeves were placed on the extensions
and the RPD with hard liner was placed and the patient was asked
to bite in centric occlusion. After the setting of hard liner, the RPD
was removed and it was observed that sleeves were incorporated
in the intaglio surface of denture (Fig. 6). The excess was trimmed
off from the tissue fitting surface of the prosthesis. Prosthesis was
inserted with oral hygiene instructions and patient was intimated
about the importance of recall visits (Fig. 2B).

D i s c u s s i o n
Distal extension RPDs have long been implicated in the increase
in mobility and the destruction of the supporting structures of the
primary abutment teeth. Various clasping systems have traditionally
been used to retain distal extension RPDs, and other designs have
been proposed to minimize torqueing forces on the abutment
teeth. Movement of the abutment teeth is influenced by many
factors, such as the location of rests, the contour and rigidity of
connectors and the extension of the denture base.10
Status of the abutment teeth in distal extension situation were
affected by RPD wearing. According to a study by Mahmood almost
30% of the abutments progressed to periodontal disease, 16.9%
developed caries and 12.4% had to be extracted when the denture
was used for a mean of 2–6 years. Caries activity and extraction of

Figs 2A and B: Pretreatment extra oral view post treatment extra oral
view
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Figs 3A and B: (A) Wax pattern with pattern resin index; (B) PFM crowns with customized attachment

Fig. 4: Reduction of attachments according to the thickness measured

Fig. 6: Sleeves picked up in the removable partial denture

the abutments were observed more in the third to ninth years of
denture wearing.11–13
Displacement of the denture, especially in the area of the distal
extension, is more likely. To prevent displacement of the denture,

Fig. 5: Intraoral view of cemented crowns with attachment

precision attachments or conventional clasps have been widely
used. In addition, denture bases are usually fitted to the surrounding
tissue as accurately as possible. However, the rotational tendency
of the RPD after long-term use cannot be eliminated completely,
regardless of design and fit of the denture.
Dental implants are not considered in all patients due to
systemic conditions and as many patients cannot afford them,
particularly those with large edentulous areas. For reconstruction
among these patients, fixed type prostheses usually require more
implants for support than removable prostheses. In addition, these
patients may require several surgeries to increase bone mass, thus
making the entire treatment complicated. However, if a traditional
RPD is used, insufficient retention may induce problems.14,15
In this case, FPD was contraindicated due to a long edentulous
span and the cost factor which contraindicated implant supported
prosthesis. This custom attachment was then designed with
inexpensive materials like straight die pins and sleeves making
it affordable for the patient. The unique yet not at all technique
sensitive design was easy to understand by the lab technician also as
compared to semi precision and precision attachments. Periodontal
health of the abutment teeth was preserved, and retention achieved
was snap fit as seen in cast partial denture. Flexible nature of
sleeves helped to distribute the occlusal forces and will lead to
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less resorption. Retention was increased so as the stability of the
overall prosthesis. Occlusal efficacy was also increased. Prosthesis
was cost-effective.
Periodic recalls are a must in this case. Maintaining good oral
hygiene will make this prosthesis last for a very long time by not
affecting the periodontal health of the abutments.

C o n c lu s i o n
Case report describes about a novel technique of custom made
attachment restoring the lost teeth in Kennedy class I by taking
into consideration the disadvantages of treatment options like
conventional RPD (hampering the periodontal health of abutment
teeth) and implant supported prosthesis (with its limitation) and
having advantages of retention better than conventional RPDs,
protection of abutment health by restoring it with crown, easy to
place and remove and very cost-effective.

C l i n i c a l  S i g n i f i c a n c e
The entire technique demands less skill compared to semi precision
and precision attachments.
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Abstract

Background: The clinical success of fixed prosthodontics and dental implants is dependent on the dimensional accuracy of the
impression obtained. Although there are many studies on different impression materials and the accuracy of the dies, only
a few studies on the techniques of impression making hence this study was taken to evaluate and compare the dimensional
accuracy of casts made from four different impression techniques.
Aim: This study aims to assess the dimensional accuracy of the resultant casts made from a monophase, one‑step, two‑step,
and novel two‑step putty light body impression technique.
Settings and Design: An in vitro study.
Materials and Methods: A stainless steel model of two abutments with specific distance was fabricated. An impression of
this model was made with four different impression techniques using a polyvinyl siloxane impression material using custom
made trays. Ten impressions were made with each impression technique. Total 40 impressions made and casts poured with
type IV gypsum, and accuracy of the casts measured using a traveling microscope. Three dimensions, i.e., diameter, height,
and inter‑abutment distance measurements were obtained.
Statistical Analysis: The statistical analysis was done using one‑way ANOVA and Student Newman‑Keuls test.
Results and Conclusion: The casts obtained from all four techniques had significant differences in dimensions as
compared to that of the master model. The order for highest to lowest accuracy from, the stainless steel model was;
monophase < one‑step < two‑step < two‑step injection technique. The two‑step and two‑step injection techniques produced the
most accurate cast, with the two‑step injection technique performance being better than the two‑step technique casts obtained.
Key words: Acrylic resins, adhesives, elastomers, gypsum, polyethylene, polyvinyl, siloxanes, stainless steel, viscosity
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Introduction
The journey toward successful restoration begins with
making accurate impressions. The overall goal of a dental
impression is to produce an exact negative replica in
three dimensions, of the hard and soft tissue of the
oral cavity.[1] High accuracy of dental impression is the
mandatory first step[2] and an integral step in a complex
process of fabricating a well‑fitting indirect dental
restoration.[1] Various factors influence the choice of
impression materials, the quality of the impression and
the quality of the cast. Today, two of the most popular
elastomers used in dental practice are the polyether and
addition reaction silicone or vinyl polysiloxane.[3] Today,
it is proved that impression materials have advanced to
such an extent that doubting the accuracy of impression
material is out of the question, among all the impression
materials polyvinyl siloxane is proved to be excellent with
their unsurpassed accuracy and dimensional stability.
The factors that result in dimensional changes are
temperature, humidity, and polymerization shrinkage.
Various studies have been reported regarding the effect
of humidity and temperature change on the dimensional
stability of these two impression materials. The study
was attempted to evaluate the effect of different
temperatures, as reported in different regions of the
Indian subcontinent, as well as the effect of different
storage time on the dimensional stability of these
impression materials.[4]
Hence, the focus should be on the impression
technique.[5] A study was done with various impression
techniques used for making an impression are: (1)
putty wash single step, (2) putty wash twostep, (3)
single mix, and (4) multiple mix techniques. In spite of
the best available impression materials and advanced
impression techniques, we still come across inaccuracy
of fit of a dental prosthesis, which may be either due to
the inaccuracy of impressions or dimensional changes of
impression. Hence, this study is undertaken to compare
the dimensional accuracy of three brands of Poly vinyl
siloxane (PVS) impression materials and to evaluate
the most accurate impression technique. Among the
impression techniques, the double mix impression
technique showed the better results compared with
single mix impression technique.[6]
Several techniques have been developed which can be
categorized as monophase or dual‑phase, monophase
materials are used to perform in a single‑step and
dual‑phase putty wash materials are used to perform the
impression technique in one step and two‑step. Hence, a
novel two‑step impression technique is performed using
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one more extra light body material which can enhance
the dimensional accuracy of the first two materials.[7]
The present study was done to evaluate the dimensional
accuracy of casts made using different techniques, such
as monophase, one step, two‑step, and a novel two‑step
putty or light body impression techniques to fabricate
the accurate prosthesis.
Objectives

1. To compare the dimensional accuracy of the resultant
casts made from the monophase impression
technique with the one‑step impression technique
2. To compare the dimensional accuracy of the
resultant casts made from one‑step impression
technique with the two‑step technique
3. To compare the dimensional accuracy of the
resultant casts made from two‑step impression
technique with the novel two‑step putty light body
impression technique
4. To compare the dimensional accuracy of the
resultant casts made from the novel two‑step
putty light body impression technique, with the
monophase impression technique, one step
impression technique, and two‑step impression
technique.

Materials and Methods
Fabrication of master model [Master model skecth-1]

A metallic master model simulating two identical full
crowns tapered preparations with the dimensions of
diameter‑5.52 mm, height‑6.99 mm, and inter‑abutment
distance‑28.87 mm were fabricated. For measurement
purpose, both the abutments were prepared with
cross‑grooves on the occlusal and proximal surfaces as
reference points during fabrication. A depression was
created in the center of a model on one side for the
orientation of the tray. The finished model was mounted
on a clear acrylic round block [Figure 1]. Measurements
of height, diameter, and inter‑abutments were done.
Custom tray fabrication

Self‑cure Acrylic resin (DPI Cold Cure Acrylic
Improved – Denture Base Polymer) custom
trays [Figure 2] of uniform 3 mm thickness were
prepared, with 2 mm and 4 mm of clearance between
tray and master model for monophase and putty‑light
body impressions, respectively. To fabricate all the
custom trays with identical spacer thickness, 2 and 4 mm
of modeling wax was adapted over the model to provide
space for impression materials and the impression was
made using irreversible hydrocolloid with the help of

100

May‑August 2020

[Downloaded free from http://www.saudijos.org on Wednesday, June 17, 2020, IP: 188.52.1.84]

ShivaKumar, et al.: Assessing the dimensional accuracy of the resultant casts

stock tray and the cast was prepared. A uniform 3 mm
thickness of wax was adapted over this spaced cast and a
silicone putty mold was prepared and then the wax was
eliminated. Then, the custom trays of identical thickness
were fabricated with self‑cure acrylic according to the
guidelines.
Making of impressions

All impressions were made under controlled room
temperature. The custom trays were coated with a
layer of polyvinyl siloxane tray adhesive (3M ESPE)
and were allowed to dry for a minimum of 15 min. The
monophase impressions (Type 3 Lot no 090901) were
made using an impression material that was dispensed
with an automatic mixing syringe. The impressions
were allowed to polymerize for 12 min. The one‑step
impressions were made with the putty (Type 0 Lot
no 0912001737) and light body (Type 3 Lot no 100223)
material simultaneously, where an estimated equal
measurement of soft putty was taken and mixed with
fingertips and the light body was dispensed with the
automatic mixing syringe. In the two‑step impression
technique, the preliminary putty impression was
made using polyethylene as spacer and light body
was dispensed in the second step to complete the
impression. A two‑step novel technique was made
with putty and light body materials simultaneously and
allowed to polymerize on a model for 12 min, then on
the coronal edge of each abutment, a hole was made
through the polymerized material which coincides with
one of the holes present in the custom tray [Figure 3].
Extra light body (Type 3 Lot no 091007) material was
then added in the abutment space, an impression was
reinserted onto the model, was allowed to polymerize
for 12 min [Figures 4-6].

Figure 1: Master model

Figure 2: Custom trays

All impressions were made under controlled room
temperature.
To reduce the number of factors that could have influenced
the outcome, custom trays of identical thickness and
spacer were used for all the impression techniques and
same operator made all the impressions (considering
the application of force).
Preparation of the working cast

All the impressions were stored for 1 h before pouring.
Then Type IV gypsum (Kalabhai Karson Ltd.,) was mixed
according to the manufacturer’s directions (23 cc water
and 100 gm powder). The dental stone was hand‑mixed
first for 10 s and then mixed mechanically under vacuum
for 20 s, and then all the impressions were poured. The
casts were allowed to sit at room temperature for 1 h
before they are separated from an impression [Figure 7].
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Figure 3: Hole drilled in the custom tray after the first step

Measurements

All the measurements were taken 48 h after the
separation of casts from the impressions. Measurements
of the casts and master model were done with the help of
cross‑reference grooves by using a traveling microscope.
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Three dimensions of model and casts were measured;
the diameter of one abutment, the height of the same
abutment and inter‑abutment distance between the
midpoint of each abutment. The master model was
measured ten times and then each cast measurements
were made. For each of the three dimensions on the
stainless steel model, the measurements were made
ten times, the coefficient of variability were calculated
by dividing the standard deviations for each dimension
on the stainless steel model by the corresponding mean
values and multiplying them by 100. In the same way, the
measurements on the stone casts for each dimension
were repeated three times, and the corresponding
mean values were considered as the statistical units.
For each dimension, the difference between the mean
values of the stone casts (MSC) and the mean values of
the stainless steel model (MSSM), divided by the mean
of the stainless steel model and multiplied by 100,
were expressed as the percentage deviations from the
stainless steel model for each test group, as follows.

The pairwise comparison of four techniques was done
using Student‑Newman‑Keuls tests [Tables 4.1 and 4.3]
revealed that the P < 0.05 obtained for diameter and
inter‑abutment of the casts had significant differences.
In Table 4.2, the P = 0.31 obtained for the dimensions of
the height had shown no statically significant difference
between two‑step and a novel two‑step injection
technique, but monophase and one‑step had significant
differences in the values (<0.05).

Percentage deviation = ([MSC‑MSSM]/MSSM) × 100.
Measurements of the casts and master model were done
with the help of 3 cross reference grooves (as shown in
schematic diagram) using travelling microscope. Three
dimensions of model and casts were measured;
•
•
•

The diameter of one abutment – mid horizontal
cross reference groove is measured from one edge
to the other edge on the coronal surface
The height of the same abutment – vertical groove
on proximal surface measured from tip of the
abutment to base of the abutment
Interabutment distance – measured between the
midpoints of each abutments on the coronal surface.
Moreover, all measurements were made by the
same operator.

Master model skecth-1
Table 1: Mean, standard deviation of the master model
Dimensions
Diameter
Height
Inter-abutment

SD
0.0039
0.0136
0.0088

SD: Standard deviation

Statistical analysis

Table 2: Mean and standard deviation statistics
summary of diameter, height and Inter-abutment
distances among four techniques

Mean and standard deviation [Tables 1 and 2] were
calculated for the model and casts for each dimensions.
All P values were obtained using the one‑way ANOVA
test and Student‑Newman‑Keuls multiple post hoc
procedures.

Dimensions

Monophase

One-step

Two-step

Two-step
injection

5.7189
0.0121

5.6822
0.0143

5.6313
0.0157

5.6057
0.0190

7.0944
0.0061

7.0803
0.0037

7.0716
0.0028

7.0684
0.0026

29.2746
0.0173

28.9840
0.0090

28.9604
0.0049

28.9351
0.0090

Diameter
Mean
SD
Height
Mean
SD
Inter-abutment
distances
Mean
SD

Results
In the present study, the P < 0.05 was obtained by
one way ANOVA analysis [Table 3] showed significant
differences in the dimensions of the diameter, height and
inter‑abutment distances of the resultant casts obtained
from all the four techniques.

S J Oral Sci Volume 7 Issue 2

Mean
5.5262
6.9954
28.8701

SD: Standard deviation
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Table 3: One-way ANOVA analysis for dimensions of stone casts according to impression technique (n=10)
Dimensions

Source of variation

Diameter

Between techniques
Within the technique
Total
Between techniques
Within the technique
Total
Between techniques
Within the technique
Total

Height
Inter-abutment distances

Degree of freedom

Sum of squares

Mean sum of squares

F

P

4
45
49
4
45
49
4
45
49

0.2195
0.0088
0.2283
0.0595
0.0023
0.0618
0.9820
0.0051
0.9870

0.0549
0.0002

282.1241

0.0000

0.0149
0.0001

296.3886

0.0000

0.2455
0.0001

285.5931

0.0000

Table 4.1: Pair wise comparison of four techniques (mono phase, 1 step, 2 step and 2 step injection) with respect to
model diameter scores by Newman-Keuls multiple post hoc procedure
Techniques

Model

Mono phase

1 step

2 step

2 step injection

Mean
Model
Mono phase (P)
1 step (P)
2 step (P)
2 step injection (P)

5.5262
0.0001*
0.0002*
0.0001*
0.0001*

5.7189

5.6822

5.6313

5.6057

0.0001*
0.0001*
0.0002*

0.0001*
0.0001*

0.0003*

-

*P<0.05

Table 4.2: Pair wise comparison of four techniques (mono phase, 1 step, 2 step and 2 step injection) with respect to
model inter-abutment scores by Newman-Keuls multiple post hoc procedure
Techniques

Model

Mono phase

1 step

2 step

2 step injection

Mean
Model
Mono phase (P)
1 step (P)
2 step (P)
2 step injection (P)

28.8700
0.0001*
0.0002*
0.0001*
0.0001*

29.2750

28.9840

28.9600

28.9350

0.0001*
0.0001*
0.0002*

0.0001*
0.0001*

0.0001*

-

*P<0.05

Table 4.3: Pair wise comparison of four techniques (mono phase, 1 step, 2 step and 2 step injection) with respect to
model height scores by Newman-Keuls multiple post hoc procedure
Techniques

Model

Mono phase

1 step

2 step

2 step injection

Mean
Model
Mono phase (P)
1 step (P)
2 step (P)
2 step injection (P)

6.9954
0.0001*
0.0002*
0.0001*
0.0001*

7.0944

7.0803

7.0716

7.0684

0.0002*
0.0001*
0.0002*

0.0088*
0.0015*

0.3181

-

*P<0.05

Discussion
The most commonly used materials in a fixed and
removable partial denture are elastomeric impression
materials. [8] The addition silicones among all the
elastomers are more widely used by the clinicians
and are frequently called as polyvinyl siloxane. They
have excellent physical properties and their accuracy
is unsurpassed, they can record fine details as they
have the best elastic recovery with no by product
on polymerization and facilitate the pouring at the

S J Oral Sci Volume 7 Issue 2

convenience of the operator and they also allow the
opportunity to make a second pour. They are supplied
in the number of viscosities, ranging from a very low
for use with the syringe or wash material to medium,
high and very high. They are supplied in an auto mix
system which is convenient, provides a consistent mix
and is cost‑effective; Craig[9] reported that the number
of bubbles incorporated in the mix is reduced with the
auto mix system.
Several techniques have been suggested to improve
the accuracy of polyvinyl siloxane impressions. Most

103

May‑August 2020

[Downloaded free from http://www.saudijos.org on Wednesday, June 17, 2020, IP: 188.52.1.84]

ShivaKumar, et al.: Assessing the dimensional accuracy of the resultant casts

Figure 5: Monophase and one‑step technique impressions
Figure 4: A novel‑second stage impression with an extra light body

Figure 6: Two‑step and two‑step injection technique impressions

commonly used are putty wash impression technique,
putty wash one‑step technique, and putty wash two‑step
technique. Polyethylene sheets are used as a spacer in
the two‑step putty wash impression technique,[5] with
these different techniques only the light body material
should cover the entire preparation, but this cannot
always be accomplished clinically. Impression with the
light body material is made after putty material has
polymerized and contracted so the contraction of the
light body material results in a minimal dimensional
change. Caputi and Varvara[7] reported that further
improvement in dimensional accuracy may occur with
the novel two‑step putty light body technique in which
polymerization of the putty and light body material is
followed by the injection of extra light body material
into the preparation. Hence, greater compensation for
the contraction of the first two materials could enhance
the dimensional accuracy of the impression.
In the present study, impressions were made of the
master model using a custom acrylic resin tray. The
use of a custom tray will minimize the potential cast
distortion. An impression will be more accurate when

S J Oral Sci Volume 7 Issue 2

Figure 7: Sample of casts

the distance between the impression and the impressed
area is minimal by reducing the amount of impression
material used. [9‑13] To provide a uniform thickness of the
material a 2 mm thickness of spacer was provided to
monophase impression technique and 4 mm thickness
for all putty light body impressions. Impression materials
were mixed with the help of auto mix system to reduce
the incorporation of bubbles and to obtain a more
consistent mix as stated by Craig.[13]
Results obtained in the present study support the
rejection of the null hypothesis. For all groups, significant
larger dimensions were observed when compared to the
master model. This observation may also be explained
by the expansion of stone material, the concept that
a similar expansion rate is expected for all specimens
would avoid any bias in the comparison of the accuracy
of each impression technique.
To reduce the number of factors that could have
influenced the outcome, custom trays of identical
thickness and spacer were used for all the impression
techniques and the same operator made all the
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Mean

Mean diameter

5.00

Std.Dev.

4.00
3.00

Model

Mono
phase

1 step

0.0190

0.0157

0.00

0.0143

1.00

0.0121

0.0039

2.00

2 step

2 step
injection

Graph 1: Comparison of four techniques (mono phase, 1 step, 2 step and 2
step injection) with respect to diameter scores

7.0684

7.0716

6.00

Mean

5.00

Std.Dev.

4.00

Model

Mono
phase

1 step

2 step

0.0026

0.00

0.0028

1.00

0.0037

2.00

0.0061

3.00
0.0136

Mean height

7.00

7.0803

8.00

7.0944

9.00

6.9954

10.00

2 step
injection

28.9351

28.9604

28.984

29.2746

Mean

Model

Mono
phase

1 step

2 step

0.0090

0.0049

0.0090

0.0173

Std.Dev.
0.0088

40.00
35.00
30.00
25.00
20.00
15.00
10.00
5.00
0.00

28.8701

Mean inter abutment

Graph 2: Comparison of four techniques (mono phase, 1 step, 2 step and 2
step injection) with respect to height scores

2 step
injection

Graph 3: Comparison of four techniques (mono phase, 1 step, 2 step and 2
step injection) with respect to inter‑abutment scores

impressions. Moreover, the same material was used for
all the three putty light body techniques never the less
there were noted difference in terms of accuracy among
the different techniques.
The standard deviation of diameter [Graph 1], height
[Graph 2], and inter abutment measurements [Graph 3]
of the casts obtained from the monophase were 0.012,
0.006, and 0.017 respectively, the resultant P < 0.05,
showed significantly greater in all dimensions as that
of the model and also from the other three impression
techniques. The use of monophase material also
resulted in a significantly greater number of surface voids
as compared to other materials used. Millar et al.[14] also
reported in his studies on surface defects that the risk

S J Oral Sci Volume 7 Issue 2

of void formation is greater with monophase material.
The monophase technique is the easiest to perform
among all the techniques used in this study. However,
it is worst in terms of dimensional accuracy. This could
be attributed because of its high viscosity and reduced
flow of the material.[7,12]
The standard deviation of diameter, height, and
inter‑abutment measurements of the casts obtained
from one‑step technique were 0.014, 0.003, and 0.009,
respectively, the resultant P < 0.05, showed that the
values were more significantly greater in all dimensions
as compared to model. Among the techniques, it
is slightly more accurate than a monophase but
significantly less accurate than the other two techniques.
However, Johnson and Craig[15] reported that there were
no significant differences for addition silicones between
techniques for measurements between preparations.
Gordon et al.[9] reported that inter abutment distances
were greater for all dies using polysulfide, polyether,
and addition silicone impression materials. The one
step technique has the advantages of simplicity and
reasonable economy; however, in this technique, the
putty tends to wash off the prepared tooth which did
not help in recording details to a satisfactory level.
In the present study, the standard deviation of diameter,
height, and inter‑abutment measurements of the casts
obtained from two‑step technique were 0.015, 0.002,
and 0.004 respectively, the resultant P < 0.05, showed
that the casts were more accurate than monophase and
one step in terms of diameter and inter‑abutment, but
slightly less accurate from two‑step injection technique.
The height values showed were significantly greater
from that of the model. Among the four techniques
the P = 0.318, showed that it was not significantly
much different from that of the two‑step injection
technique, but it was significantly more accurate than
the monophase and one‑step technique. Gordon et al.[9]
reported that a slight increase in vertical dimensions in
his studies. Link et al., and Johnson and Craig,[15] reported
shorter vertical dimensions in their studies. Nissan
et al.[5] compared the one step and two‑step impression
techniques, with the polyethylene spacer and found
no difference in the two techniques. Idris et al.[16] also
did the same study using a different method to create
wash space and their conclusion was also same as Hung
et al.[17] This may be attributed to the fact that, the
critical factor that influences the accuracy is the wash
bulk, where it is difficult to control wash bulk with the
polyethylene spacer.
The standard deviation of diameter, height, and
inter‑abutment measurements of the casts obtained
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from a novel two‑step injection technique were, 0.019,
0.002, and 0.009 respectively, the resultant P < 0.05,
showed that the casts were slightly less accurate
than the master model, that they were greater in all
dimensions. Among the other techniques, the values
were significantly more accurate than the other three
impression techniques. However, the height dimensions
did not have significant differences in P = 0.318 when
compared to two step impression technique. This may
be attributed to the reduced bulk wash through the use
of the extra light body material.
Further in vitro and in vivo studies are warranted to fully
explore the relative merits of the two‑step injection
technique, in particular, regarding the formation of
surface defects and performance in an oral environment
that includes saliva.
Limitations

The limitation of this study lies with differences in
making impressions in vivo compared to in vitro, which is
moisture which is equivalent saliva and comes in contact
with the impression material is absent in this study.

Conclusion
Within the limitations of the present study the following
conclusions can be drawn:
1. The dimensional accuracy of casts obtained from all
the four groups was significantly different from that
of the master model
2. Significant differences in the dimensional
accuracy of diameter inter‑abutment distance
were observed between all the four groups.
The order of accuracy of the four groups was
monophase < one‑step < two‑step < two‑step
injection
3. Significant differences in the dimensional accuracy
of height were observed between monophase and
one‑step technique, but not between two‑step and
two‑step injection techniques.
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INTRODUCTION
Dental implants are the fastest-developing technology in dentistry today. Implants are used for
anchoring replacement of artificial teeth with bone-anchored systems. Archeological findings
showed that ancient civilizations in Egypt and South America had already experimented with reimplanting lost teeth with hand-shaped ivory or wood replacements. Developing artificial tooth
replacements has been an elusive aim for over 1500 years. A small, dark stone, shaped like a tooth
was found implanted in Mayan skull in Central America from 600AD and implant attempts were
recorded in ancient Egypt and Middle East .



Dr. P-I Branemark's coincidental discovery of tenacious association between living bone and
titanium oxides, called osseointegration, launched dentistry into a new age of reconstructive
dentistry. Originally, the basic principles for obtaining osseointegration prescribed atraumatic
insertion of a titanium screw into a viable bone and extended, undisturbed healing time. In the 35
years since osseointegration was first applied to human patients, many advances have been made
during recognizing and applying implant dentistry as a means of replacing missing teeth.
Osseointegration as first identified by Branemark is a scientific achievement that delineates a sense
of separation from the old in implant dentistry. Osseointegration has always changed the way
dentists view their choices when dealing with a patient needing tooth replacement. The effectiveness
and predictability of osseointegrated implants no longer pose problems2.
In the initial years, research focused on developing surgical techniques and grafting procedures.
Finally, the focus turned to a number of technical and esthetic problems that remained problemsolved. The efficacy and predictability of osseointegrated implants are no longer issues. During the
initial years, research focused on refinements in surgical techniques and grafting procedures.
Eventually the emphasis shifted to a variety of mechanical and esthetic challenges that remained
problematic and unresolved2 .
With the increasing esthetic and mechanical challenges as mentioned before,the advancements in the
implant dentistry is quite remarkable and noteworthy.It not only increased the prognosis of the
treatment plan but as well increases the longevity of prosthesis and predictability of the treatment
planning.The advancements are not just confined to a single factor,It has taken place in various
aspects including even the concepts in treatment delivery2.
In due course of time the evolution has brought about changes to the implant components like the
abutment connection,thread design,thread pitch,screw design,implant body geometry etc with the aid
of superior machining,which to the liking of clinicians and patients offering them with wide array of
treatment options2.

HISTORY
The search for natural teeth has fascinated mankind since ancient times. Although many models were
used with great success to replace human teeth by using crowns and bridges, the ability to substitute
and support given by the natural tooth remained elusive until the recent past. Across history, several
physicians have tried to treat dental edentulism, but sadly their work has resulted in failure.
Nonetheless, without the early work to build on, we wouldn't appreciate the success we show today.
Implant designs are traceable to early Egyptians and societies of South Central America and have
developed into implant designs that are now experiencing explosive popularity. The earliest dental



implants were pre-Common Era stone and ivory cited in archeological records of China and Egypt.
Dental implants were used in the 16th and 17th centuries. The early 20th century created metal
implants of gold, lead, iridium, tantalum, stainless steel and cobalt alloy3.

ANCIENT IMPLANTS:
Since ancient times, man has tried to solve problems associated with failed dentition. Ancient
Egyptians, in 2500 B.C., sought to strengthen periodontally damaged teeth using gold ligature wire.
Implanted animal teeth made with ivory are the earliest examples of ancient implantology. From
about 500 B.C. the Etruscan people used golden bands incorporating animal teeth to restore chewing
capacity. In the same period, the Phoenician people used gold wire to protect damaged teeth. They
created a fixed bridge replacement in 300 A.D, using carved ivory teeth, supported by gold wire4.
The Harvard University Museum has a pre-Columbian-era skull in which an artificial tooth made
from dark stone replaced a lower left lateral incisor. It is unlikely that any of these early attempts on
raw materials and coarse methods enjoyed sufficient durability.
In 1700, John Hunter suggested the possibility of transplanting teeth from one person to
another. To support this theory, he performed an experiment in which he inserted an incompletely
formed tooth into a rooster comb, he observed the tooth being firmly rooted in the comb that the
blood vessel of the rooster expanded directly into the tooth pulp4.

EARLY IMPLANTS
In 1809, in a fresh extraction site just above the gingiva, Maggiolo inserted a single tooth-size gold
implant without a crown. Healing removed the crown. Inserting these gold sources immediately
followed by intense pain and gingival inflammation.
Edmunds placed a porcelain crown on a root-shaped platinum shell with lead; a porcelain
crown followed on a platinum frame. In 1913, Greenfield used a two-piece hollow basket made of
24-guage iridium soldered 24-karat gold. This was the predecessor to today's hollow basket design5.
In 1911, Greenfield identified endosseous implant manufacturing and insertion. A 24-karatgold iridium post was placed into the prepared area.
Current implant dentistry was delineated from mid-1930's to present. During this time, one
begins to see the emergence of implant technologies evolving into the most advanced and popularly



used systems. In 1939, Strock identified a method of inserting a vitalium screw to secure a missing
tooth. Formiggum engineered a spiral implant in the mid-1940s, folding a stainless steel wire on
itself5.
Gustav Dahl first proposed the implant sub-periosteal type in 1943. In 1948, Goldberg and
Gershkoff developed a sub-periosteal implant structure extending to the outer oblique ridge. In the
mid-1950s, Lee pioneered the use of an endosseous implant with a central part and circumferential
extensions. In the 1960s, Chercheve engineered a Co-Cr double-helical spiral implant. He put the
spirals deep into the prepared site with a long post that would act as the transmucosal abutment.
Scialom identified a tripod endosseous pin arrangement. It was anchorage for a single crown as
permanent fixed bridges. Linkow created vent implants in the same time5. .
By the mid-1960s, Linkow developed the blade vent implant. Originally designed for use in
the knife edge ridge, this blade form of endosseous implant. He later adapted this implant's model for
most medical conditions5.
Roberts and Roberts developed endosseous implant Ramus knife. It was constructed using
surgical grade 316 stainless steel, this blade type of implant was placed to attach distantly between
the cortical plates in the mandible ramus bilaterally and in the mandibular symphysis region.This
endosseous implant obtained stabilization from its anchorage. A one-stage procedure was followed
to immediately reinforce the full mandibular denture against a complete maxillary denture5.
Early 1970s animal studies started using non-metallic forms of endosseous implants. Aluminum
oxide implant was one of human-placed varieties.
Small's Mandibular Staple Implant is developed to rehabilitate the atrophic, edentulous mandible.
Grenoble first mounted vitreous carbon implants.
Weiss and Judy popularized Intra mucosal implants to maintain flexible maxillary prosthesis.
In the early 1980s, Tatum launched the Omni R implant. This is a root-form titanium alloy
implant with horizontal pins. Niznick introduced the core ventimplant. This is a hollow basket
implant with a threaded bone portion. Use the latest guideline in the posterior mandible5.
Screw-Vent implants an endosseous implant are later added by the same agency. It's mainly used in
the previous jaw. The core vent company produces a microvent implant that incorporates the mixture
of anterior and post-machine tapping / screw style hydroxyapatite coated implant5.
Such implants were made in both titanium alloy and hydroxyapatite coated versions. Driskells
launched stryker root form endosseos implants. There are two unique features of the Kirsel IMZ
implant. Firstly, a titanium plasma spray covered the surface and increases the surface area.
Secondly, the intramobile portion was installed in an abutment to mimic natural teeth's flexibility5.
In 1985 the company launched an integrated implant system with the launch of a
hydroxyapatite-coated cylindrical pin, titanium alloy implant, and the production and marketing of
its synthesis-based polycrystalline ceramic hydroxylates, calcitite. Implamex developed cylindrical
plasma spraying with titanium and cylindrical hydroxyapatitecoated implants. Screw Titanium
Implants with external hexagonal heads were also added5.



Denar has launched root type sequence of endosseous implants. These have implants coated with
hydroxyapatite and implants lined with titanium. The plasma screws and scooters were designed to
be used in one-stop operations.
The ITI implant invented by Straumann in 1985 is special. Around 1983±87, the number of dentists
implanting and the number of implants implanted was increased by 10%6.

DISCUSSION
ADVANCES IN DENTAL IMPLANT IS DIVIDED INTO

Advances As Related To Changes In Concept
Advances As Related To Changes In Diagnostic Aids
Advances As Related To Implant Component

I. ADVANCES AS RELATED TO CHANGES IN CONCEPT

A.Occlusal/Restorative Material
B.Submerged and Non Submerged Implants
C.Occlusal Load/Overload/Progressive Load
D.Progressive Loading
E Immediate Loading
F Passivity of Prosthesis Fit
G Screw-Retained Versus Cemented Implant Restoration.
H Use of Implants as Overdenture Abutments
I Number of Implants Needed To Support A Restoration
J Connecting Implants to Natural Teeth

A. OCCLUSAL/RESTORATIVE MATERIAL
One of the fundamental principles of restoring tooth implants was to secure the implant against the
occlusal effect or the parafunction shock. Within key articles, Skalak outlined this concept in detail.
It was widely assumed that the avoidance of ceramic or metal occlusal surfaces was important. An
effective implant system is designed on the basis of the presumed need to protect the implant from
occlusal damage and the ability to mimic the damping effect of the periodontal ligament in the
natural teeth. The understanding of osseointegration and its dependence on this damping effect
resulted in repeated restoration problems with implant-supported protheses7.



In the mid to late eighties, as osseointegrated dental implants increasingly were utilized to solve the
lack of the single denture and in edentulous situations.Ample resinous material was quickly found to
be insufficient in the back of the mouth, especially when it was used in the opposite way to natural
teeth. Most practitioners were persuaded of the risk of osseointegrated interface being compromised
of repair and maintenance issues,which could be minimized by regular repair and replacement
demands due to high wear levels. Patient requests for esthetic implant help restore implants with
more natural and durable materials such as porcelain often required restoration. It took a relatively
short time to move from resin to porcelain7.
The transition was almost completed by the end of the 1980s and implant manufacturers introduced
new elements onto the market that made the transition even easier. Distinguished from the literature
is mainly concerned with the need to protect dental implants from painful shock from occlusal
surfaces. The implant-supported restoration standards today covers the application of ceramic
occlusal materials. The most widely used material for the manufacture of implant superstructures
remains precious metal alloys. The use of base metal alloys has not been common since the corrosion
potentials between different metals are one of the reasons cited for the avoidance of base metals in
implant restorations. While in a system that includes other metals there is a risk of pitting or crevice
corrosion, corrosion of precious metals with titanium is supposed to be less than that of base metals,
and a byproduct in the process of corrosion is believed to be less harmful or hazardous than its base
metals equivalents. A field of additional research is needed to evaluate the potential for corrosion
between commercially pure titanium and traditional titanium alloys and different metals7.
The advent of machining and laser soldering of titanium as a replacement for the more conventional
lost-wax grinding methods used for the manufacture of implants superstructure resulted in potential
problems associated with metal casting engineering and materials. The prothesis that are correctly
produced with this technology are solid and offer long-term success potential. While the laser
produced superstructures are certain to provide improvements in comparison with cast metal
superstructures, the medical gain was not shown or even tested in a manner monitored. For some
time to come, laser soldered and computerized titanium superstructures will probably remain state of
the art7.
The feasibility of fully metal-free implant-supported prothesis is being explored in several centres
for the first time. A possible alternative to more conventional metal-based prothesis is the use of
ceramic and/or plastic abutments and fiber-reinforced composites. Nonmetallic prostheses work is
now in its early stage, but it is possibly advancing quickly as the material for conventional prothesis
that are assisted by tooth becomes more and more common7.



B. SUBMERGED AND NON SUBMERGED IMPLANTS
There was challenge to the need for full coverage of soft tissue and long healing times. Studies have
shown that non-submerged implants have received similar soft and hard tissue reactions and have
performed comparably in submerging implants.
Immediate removal sites can be used for implants. For incremental or immediate mounting, nonsubmerged implants may be used7.

&. OCCLUSAL LOAD/OVERLOAD/ PROGRESSIVE LOAD
Much has been written about the effect of occlusal forces on osseointegrated dental implants.
Unfortunately, very little of what has been written is based on scientific evidence, and the
need for fundamental research into these issues is important from the long-term perspective
as it relates to the survival and function of implant-supported prostheses7.
Avoidance of non-axial loading of dental implants is one example of a clinical concern
that is not based on evidence. Many authors have warned of the hazards of non-axial loading
of dental implants, but there is no scientific evidence that the osseointegrated interface
between living host and non living implant responds differently to compressive forces than it
does to tensile or shear forces of similar magnitude. In fact, each of these types of stress
transfer is present on the surface of every loaded implant because of the very geometry of the
implant and the chemical micromechanical nature of the bond between implant and tissue.
The few animal studies that have attempted to examine this issue, in fact, shown that nonaxial loading is not detrimental to the integration of the implant, even when non-axial
occlusal forces are greatly exaggerated. One exception is a work reported by Isidor that did
show evidence of non-axial load destroying implant integration, but only after the magnitude
of load was elevated to catastrophic levels; in that report, forces generated appeared to be far
beyond the range of clinical reality and were likely heavy enough to cause substantial
deformation of the implant body itself, thereby precipitating bone loss. The facts that, to date,
experimental evidence does not substantiate the concern regarding non axial loading and
implant success makes this an area where much research is needed to permit an understanding
of the mechanism of load transfer through the implant to the surrounding bone7.
When the issue of nonaxial loading is extended to include the restorative component of
dental implants, the concern may well be justified. Screw-retained components of implant
systems seem much less able to withstand non-axial forces than those within the long axis of
the implant pillar. Tolerances between mechanical components permit relative motion across
interfaces, and flexure fatigue becomes an important consideration of long-term prosthesis
and implant survival. The potential for non-axial loading to cause plastic deformation
(swaging), wear, or fatigue failure of implant restorative components is clearly design and
material-dependent, and research is needed to determine the best design(s) for components to
resist off-axis loads over extended periods of time7.
As with non axial loading, the literature on the use of cantilevers in implant-supported
prostheses is largely anecdotal, and evidence from clinical data is lacking. Nevertheless,
many authors have given their recommendations as to when cantilever prostheses are
acceptable, what limits of length are permissible, and how many implants are necessary to
support a cantilever7.



The work of Branemark and colleagues demonstrated the feasibility of fixed, cantilevered
prostheses to treat the edentulous mandible, particularly when opposed by a conventional
complete denture. Other authors have made empirical recommendations for length of
cantilever as a function of implant position (A-P spread), arch form and length, cantilever
location (maxilla or mandible), and opposing occlusion7.
While these recommendations may have been successful when followed, the evidence to
support them is lacking. Similarly, cantilever extensions on prostheses in the posterior part of
the mouth are dictated by implant position and convenience, rather than by sound principles
of design that have resulted from scientific evidence. Cantilever extensions in the posterior
mouth are likely to be at higher risk of mechanical failure because of increased occlusal load,
fewer implants, and implant position in a straight line along the arch7.
As it is difficult to imagine clinical trials gathering sufficient data to make sound
recommendations on cantilever length, guidelines based on anecdotal experience and the
principle that the shorter cantilevers are kept the better. They will serve to minimize the
problem of cantilever overload. Some clinicians have advocated placing; more implants, in
particular, posterior to the mental foramina in edentulous patients and eliminating cantilever
extensions on these complete-arch restorations7.
The concept of a fixed, cantilever prosthesis supported only by implants anterior to the
mental foramina, as described by Branemark and coworkers, was based upon several
important factors. Placement of implants anterior to the mental foramina allowed the inferior
cortex to be engaged by the tip of the implant, increasing primary stability and improving
chances that osseointegration would occur. By avoiding more posterior placement, the risk of
damage to the mental branch of the inferior alveolar nerve was minimized. Finally, by
avoiding the posterior segments as sites for implants, the potential complication of stress
shielding related to mandibular flexure could be avoided. The fact that the fixed cantilever
concept has been so successful prompts a question: why would clinicians feel it necessary to
extend implant placement into the posterior mandible? The increased number of implants
necessary and the increased risks associated with the concept makes it difficult to justify from
the standpoint of increased patient benefit7.
The use of tripoded implant placement in the posterior part of the mouth is a concept that
makes sense geometrically but has not been demonstrated clinically. The ability to support a
prosthesis on a tripod requires that at least 3 implants be present. Sufficient ridge width to
allow a bodily offset of 1 implant is frequently not available, and a slight tip in the angulation
of 1 implant to give the appearance of an offset or tripod at the level of the occlusal plane is
not likely to provide the expected support. To counteract moments generated by occlusal
forces in a buccolingual direction, the implants must be bodily offset at the level of the ridge
crest, rather than merely being tipped7.
The advantage of tripoding 3 implants in the posterior part of the mouth, while one assumes
that it is likely to improve longevity of prosthesis and possibly the supporting implants has
not been demonstrated in a prospective manner to be superior to a more conventional design
utilizing 2 implants and a 3- or 4-unit fixed partial denture. One implant manufacturer, in fact,
recommends that 2 implants and a 3- to 4-unit fixed partial denture are sufficient to withstand
occlusal function over time. This recommendation is based on retrospective data
demonstrating a low rate of complication with such a design7.



Anatomic characteristics of the occlusal scheme that should be placed on restorations
supported by dental implants have once again been described many times in an empirical
manner but have not been examined scientifically. Cusp height, angulation, type of excursive
contact, occlusal table width, and other considerations have all been described extensively but
have not been examined scientifically. The variety of recommendations only confuses the
clinician, providing little substance for guidance and disagreement as to what scheme or
design is appropriate for a given situation in such a complicated and elusive area7.

'. PROGRESSIVE LOADING
The implant is left submerged after successful atraumatic placement and left undisturbed for
the osseo-integration to take place. After successful osseointegration has occurred provisional
restoration is progressively loaded7.
Progressive loading has been put forward as a necessary and carefully engineered phase
of implant restoration. The methods used to gradually increase the functional load on a new
implant are well described and justified by their proponents. Unfortunately once again, the
scientific literature does not support the clinical practice of progressive loading. No trial has
been reported wherein parts of the subjects were treated with progressive loading and the
other group provided with definitive restorations as the initial and only restoration. Lack of
evidence does not by itself condemn the practice, but what little literature is an available point
to progressive loading as unnecessary7.
Another concern about progressive loading is that there is no evidence that it can even be
done in a controlled manner. The argument that provisional restorations made of polymethyl
methacrylate or a similar resinous material will transmit less force to an underlying implant
than a ceramic occlusal surface would transmit is not consistent with the physics of occlusal
function. The load transmitted to an implant is dependent upon the force of contraction of the
elevator muscles of the mandible. If a force of 1 kg is generated by the muscles, that force
must be transmitted through the restoration, regardless of material, to the implant and its
surrounding bone. The damping effect described by Skalak concerning implant occlusion
does not affect the total force transmitted and would have an effect only if there were a rapid
impact between the teeth, rather than the controlled closure of the mouth with a bolus of food
between the teeth7.
The concept of keeping a provisional restoration slightly out of occlusion or narrowing the
occlusal table during the progressive loading phase is also difficult to control. The phrase
FRLQHGE\'U/HRQDUG$EUDPV³)RRGLVDZHDSRQ´ SHUVRQDOFRPPXQLFDWLRQ1997), appears
to be consistent with the Richter studies. It has been shown quite dramatically by Richter, in 2
excellent papers studying forces generated on implant restorations, that the forces of
occlusion with food between the teeth are substantially higher than forces generated in an
empty mouth clench. If the highest forces occur with food in the mouth, it is not likely that a
slight lack of occlusal contact would be of any protective value during the period of
progressive loading. While progressive loading may, in fact, be beneficial, the concept is not
supported by the scientific literature. There is probably no negative aspect of progressive
loading that would contraindicate its use, as long as the period of treatment is not increased



unnecessarily and as long as the total cost of treatment is not unduly increased by the
practice7.
At this point it is safe to say that completely undisturbed healing of the implant/bone
interface is not necessary for successful osseointegration to occur, and in some instances,
implants placed into immediate full functional load can be expected to survive and function
well. The requisite for predictable osseointegration of immediately loaded implant is yet to be
determined.
One parallel consideration is whether provisional loading of the tissue borne prosthesis over
an implant during the osseointegration period will affect the osseointegration of the implant ±
no scientific evidence that early failure can be attributed to early loading or overloading
resulting from a tissue supported interim prosthesis7.

E. IMMEDIATE LOADING
The implant and the abutment are placed in one surgical procedure and the provisional
restoration is placed at the same time.
During the last 15 years, several authors have reported that root form implants may
osseointegrate, even though they reside above the bone and through the soft tissue during the
early bone remodeling. The surgical approach has been called a one- stage or non submerged
implant procedure and eliminate the second stage implant uncover surgery7.

F. PASSIVITY OF PROSTHESIS FIT
Many clinicians and authors have addressed the idea of passive fit of implant prostheses as
essential to long-term success of treatment. Once again, while it makes intuitive sense that a
mis-fitting prosthesis screwed into place between 2 or more ankylosed dental implants might
negatively impact the long-term stability of those implants, evidence to support this
assumption is lacking7.
In 1984 Roberts and coworkers demonstrated that titanium implants placed into the femora of
rabbits which could withstand the load and even stimulate bone formation following constant
orthodontic loading. Earlier attempts to use implants as an anchorage for orthodontic therapy
met with variable results, although since the introduction of osseointegration the use of
implants as orthodontic anchorage has been extremely successful. The important point
illustrated by these early studies was that ankylosed or osseointegrated implants did not seem
to get damaged by constantly applied loads of high magnitude. 7
Book examined the quality of fit of implant-supported fixed prostheses retrospectively
and found that, although none of the prosthesis examined were passive, there was no evidence
of bone loss around any of the supporting implants, even after 5 years of function. They
concluded that there must be a range of misfit that is tolerated by implants and still allows for
long-term implant stability. 7
If misfit is detrimental, the clinician must have the tools to measure it and to avoid it,
at least at levels where damage is likely to occur. Level of misfit turns out to actually not be a



significant risk factor for long-term implant success, then the technology necessary to provide
acceptable implant superstructures need not be extremely precise or expensive. While
experimental evidence demonstrating a detrimental effect of misfit on osseointegration is
missing and the issue of misfit as a biologic risk for implant success remains a major
question, one can still assume that prosthesis misfit is likely to increase the incidence of
mechanical component loosening and/or fracture. The literature describing prosthodontic
complications is at best confusing, but some evidence exists that inaccurate prosthesis fit can
be the cause of a high rate of component complications. From the aspect of mechanical
stability, the need for accurately and passively fitting superstructures can be justified. The
issue of passively fitting superstructures leads directly into the next topic of discussion7.

G.SCREW-RETAINED VERSUS CEMENTED IMPLANT RESTORATIONS.
Now, there are 2 different approaches to dental implants. In many cases for many patients prostheses
use screw retention and remain normal designs. Some tend to create more conventional implant
dental restorations, including restore cementation. The selection between cementation and shield
preservation seems first of all to be one of the clinician's personal preferences7.
There is no evidence that one retention strategy is superior to the other. The benefits of screw
retention are mainly limited to issues of recovery, which is definitely an advantage for the redesign
which holds a screw. On the other hand, the advocates of cement retained implant restoration
mention the distinctive advantages of a cemented technique better esthetics, better occlusion, ease of
production and reduced part cost as well as structure. Another potential benefit to a cemented
treatment is that when put in the mouth it has the potential to be completely passive. Without a screw
to draw incorrect components and a clamping pressure, strains inserted in the restoration / implant
assembly will continue to be removed through the tightening power of the torques7.
If it is possible to passively restore cement on several abutments, it will not by itself be stressed to
add a cement into the gap between prosthesis and abutments. Together with the others mentioned,
this potential advantage makes cemented implant restorations more and more common. Cemented
implant restorations proponents also note that restoration reclaimability can be preserved by using
temporary cement. There is sadly no evidence that the various provisional luting agents are
predictably recoverable when 2 or more metal elements are cemented together. Cement, which works
alongside provisional cement for teeth-fired restorations, can in fact serve as a permanent graining
agent for metal-fired concrete. Similarly, cements for permanent grinding can be inadequate when
metal-to-metal is cemented. Work in this area is medically relevant7.

H. USE OF IMPLANTS AS OVERDENTURE ABUTMENTS
Implants used in combination with prothesis overdenture are a common means of improving denture
consistency, stability and cost-effectiveness. Many strategies have been identified in the literature for
attaching an overdenture to an implant, but 2 basic design principles are currently being debated.



The question to be answered is whether or not implants need to be separated in order to better cope
with the load of overdenture support or whether individual implants alone can cope with the load. In
the debate, maintenance problems often play a role. Others claim that joint splinting, replacements,
and the risk of screw relaxation and part fracture is increasing. Some claim that the presence of a bar
under the tooth will weaken the tooth and cause long-term fracturing problems. All claims can be
slowly endorsed. Also, the option of how an implant overdenture is stabilized and maintained relies
on the personal preferences of the clinician without significant scientific support for therapy7.
More clinical studies are required to determine the best use of implants in overdenture therapy.
Overdenture retention magnets have been widely used.New magnet engineering advances have
sometimes generated renewed interest in their use, but their findings have often not met expectations.
Though new models and magnet forms are relatively common in the literature, there were no readily
available follow-up studies of the problems associated with their use. Publications in the dental
literature were also concerned with the chronic exposure of living tissues to strong magnetic fields7.

I. NUMBER OF IMPLANTS NEEDED TO SUPPORT A RESTORATION
How many implant procedures are needed to support the expected rehabilitation is one of the most
difficult choices to take for the treatment of patients with dental implants. This issue involves the
concern about the predictability of individual implants used to remove single postal teeth. No
forward-looking data to date on this question are available7.
For the number of implants needed to restore the edentulous arch using a fixed implant-supported
prothesis, the literature can frequently be cited. Such guidelines, sadly, vary from one extreme,
where four implants are considered appropriate to support a completely fixed arch prosthesis to the
other extreme, which advises that a single implant will replace each missing tooth. The truth is that
restorations focused on both ends of the requisite implant numbers can be shown to function in a
specific medical situation. For many patients, where the financial support of implant rehabilitation is
an important factor in their acceptance, the benefit of less implants is a cost-saving solution. On the
other hand, where there are more than enough implants available to support the expected prothesis,
failure of 1 or more of the implants may not be crucial to successful end-restoration, and may prevent
further implant surgery as well as the time necessary to achieve osseointegration7.

J. CONNECTING IMPLANTS TO NATURAL TEETH
Many of the problems associated with implant attachment to the teeth during the same restoration
was reported. The phenomenon of natural tooth intrusion was mainly expressed as a question.
Although many hypotheses concerning the etiology of the intrusion phenomenon have been
developed, there is no experimental evidence to provide a solution. A prosthesis which contains a
tooth as one terminal and an implant as the other is a mechanically complicated hybrid, which results
from the unequal reinforcement of the two ends of the prosthesis7.
At least theoretically ,the existence of a periodontal ligament as a connections and protection of the
root of the natural tooth and the ankylotic character of a bone-integrated interface are of concern
because, while the implant immediately absorbs load without interruption, a tooth may intervene to



the degree that its suspensional ligament fibers are charged. By developing the IMZ implant, Kirsch
and colleagues tried to solve this problem7.
Rangert et al. suggested that the Branemark implant model permits an appropriate bent to fit the
periodontal ligaments of natural teeth within the implant pillar assembly. The question about the
difference between support for a tooth and an implant may likely have less effect than one would
expect on the mechanical function of an implant restore. Bone is a versatile, robust material itself.
Looking at the bone via a periodontal ligament, it is likely that the bone deformation caused by the
implant loading results in similar deformation. The disparity between the tooth support and implant
supports could be predicted, or at least in part, to be taken into consideration. There has been a
common use of a single implant and a single tooth for a 3-to 4-unit fixed partial tooth made as a
simple restoration process and cemented with a permanent stringent agent, with few long-term
problems recorded. In fact, if you prevent the tooth from entering either with permanent or
mechanical locking devices such as a horizontal screw attachment, the difficulty with the fixation of
teeth on implants tends to decrease. The issue could be decreased7.
Although many advances in the design, engineering and implementation of implant prosthesis were
the result of competitive trials and errors. The one basic principle of recent success is to
acknowledge the need to learn, to adapt and to improve biological processes to further succeed7.
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B. Resonance Frequency Analysis
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F. Magnetic Resonance Imaging
G. Tuned Aperture Computed Tomography



IN DIAGNOSTIC AND SURGICAL

RIDGE MAPPING
When a single tooth in the anterior region of maxilla or mandible is to be replaced with an
osseointegrated implant, the thickness and the quantity of the labiolingual bone can be gauged
by the ridge mapping technique as described by Wilson.Ridge mapping is a procedure that
allows the implant surgeon to determine the thickness or width of the alveolar bone before a
mucoperiosteal flap is reflected during surgery. The ridge-mapping technique involves a
series of measurements with a specially designed caliper (available from WBC, PO Box A70,
Sydney South 2000, Australia). The sharp points of the caliper penetrate the anesthetized
mucosa until the surface of the bone is reached. A millimeter scale near the handle end of the
caliper will give an accurate reading of ridge thickness8.
Ridge mapping necessitates two measurements taken at each implant site: one at the
level of the ridge crest and the other at a point approximately 7 mm vertically. A comparison
of the two measurements will indicate any change in alveolar bone thickness below the crest.
In longer edentulous spans or in the completely edentulous jaw, measurements are taken at 7mm intervals along the crest of the ridge. Each crest measurement is followed by the second
vertical measurement. In this way, the area of the alveolar ridge which is to receive the
implants is "mapped" so that the dimension of the bone will be known at an early stage.
These measurements will also highlight any significant reduction in width dimension that
could preclude an implant in that area8.

COMPUTED TOMOGRAPHY
In 1972 a computerized transverse axial scanning was developed by Godfrey Hounsfield. This
technique allowed him to generate a narrowly collimating and moving X-ray beam to create an
axial cross-sectional image of the head9.
The residual radiation of that beam is detected by a scintillation crystal and the analog
signal is then fed into a computer, and digitized and analyzed using a computational algoritm. It is
believed that this technique is 100 times more efficient than traditional radiation technologies. This
software is also referred to as Computerized Axial Tomography, Computerized Tomography of
Reconstruction, Computerized Tomographic Scan, Axial Tomography and CT. A computed
tomography, CT is the commonly preferred term. The CT scanner consists of an X-ray tube
spinning around the patient. Either the detectors travel with the x-ray tube or are in the shape of a
fixed circular screen. A method of CT is known as incremental scanners as a sequence of adjacent
or overlapping axial images are used for the final image collection. In a spiral or helical pattern,
modern CT acquires images. The table on which the patient lies also shifts within the board, in
addition to the movement of the x-ray tube around the patient's chest. This is how objects are



images in three orthogonal planes (axial, sagittal and coronal) that implement advanced algorithms,
including back-filtered projection10.
Although the CBCT concept has been in effect for nearly 2 decades, it has only recently come
into commercial use with the production of inexpensive x-ray tubes, high quality detector systems
and powerful personal computers. The NewTom QR DVT 9000 was unveiled in April 2001 and
includes the 3D Accuitomo±XYZ Slice View Tomo-graph (J. Morita Mfg Corp.) and iCAT (Xoran
Technologies, Ann Arbor, Mich.), the iCAT system (Charlousers, Mich., and the ICAT system).
The new systems are the ones that were developed by CB MercuRay (Hitachi Medical Corp.,
Kashiwashi, Chibaken, Japan)10.
Such units can be identified by the x-ray detection system. The image intensifier tube (IIT)±
load-coupled device is used by most of the CBCT systems for maxillofacial applications A program
has recently been released using a flat panel imager (FPI). The FPI consists of a cesium iodide
scintillator for an amorphous silicone thin film transistor. The image created with an IIT usually
produces more noise than the images in a FPI and must alsobe pre-processed to reduce the detector
configuration geometric distortions10.
CBCT advantages
 -70 seconds quick scan time. Further time is needed for scanning high-resolution images. It
leads to incorrect information in patient movement.
Increasing the radiation dose even in high resolution images.
Photo resolution
$YR[HOLVRPHWULFLQ&%&T compared to conventional CT anisometric voxel. It enables small, up
to 0.4 mms to 0.125 mts (tomographic layer) images of high resolution.
Dose Reduction
7KHHIIHFWLYHUDGLDWLYHGRVHLV-15 times that of modern radiography (2,9-ȝ6Y FRPSDUHGZLWK
1,320-ȝVYRIWUDGLWLRQDO&7
In-offices do not have to be set expensively up to standard CTs.
5HGXFHGLPDJHDUWLIDFWV
/RZPHWDODUWLIDFWVUHVXOWLQWKHHOLPLQDWLRQRILPDJHDOJRULWKPVIURPWKHVHGHYLFHV10.

CONE BEAM VERSUS CONVENTIONAL CT
Given the similar capabilities of CBCT and CT multi-slice, the distinctions between the two
modalities are prudent. A 16-slice CT scanner is faster than the fastest CBCT scan, with modern 64slice CT systems reducing scanning time. It reduces the risk of patient motion effectively. The
CBCT's theoretical resolution is higher than CT but the gap may not be as significant as once
assumed because of the effect of the patient movement caused by increased scanning time9.
Performance of the picture was discussed extensively and there is currently no direct
reaction. Cadaver studies show cone beam engineering capabilities, but patient images were less
impressive. The low exposure parameter of CBCT leads to a poor contrast between soft tissue and
CT and the inability to change exposure parameters on the majority of machines contributes to
image quality in larger patients. However, in patients with metal restorations, posts or surgical



boards, CBCT suffers from the very same hardening phenomenon that CT does; restricting its
utility in exams. Dental implants creating a similar artifact on CBCT pictures were recently
reported9.
While it is known that CT multi-slice screening is higher than CBCT, reports indicate that
CT protocols with low doses lead to considerably less exposure than previously thought, without
significantly affecting image quality. Reduced contrast and therefore image quality are a result of
the lesser dose of the CBCT scan. Image noise is also significant, especially when patients are large
or when scans are higher resolution. It should be noted that while the CBCT test radiation dose may
be lower than low-dose CT, the radiation dose is still significantly higher than other types of dental
x-rays9.
The 3D CT data allow the surgeon to prepare the implant procedure including the choice and
placement of implants in advance. The different softwares are now available. Those data are then
used to create an operating guide used during the actual implant procedure. Commercially available
technology for CT guided operations is the Nobel Guide and Simplant9.
Local CT Local CT is a CBCT edition. This uses a small high-resolution sensor in the field to
provide a specific 3D area with high resolution. The fields or sizes of intraoral radiographs are
equivalent9.
LCT produces low dose, low cost and accurate images.
Tomography Optical coherence Ottis LL, Everett M J et al (2000) developed optical coherence
tomography. To produce cross sectional pictures, Optical coherence tomography uses infrared light
sources. Biological tissues can penetrate infrarot rays without any biological effects. For the
composition of objects, variations in light reflection are used9.
MAGNETIC RESONANCE IMAGING
MRI utilizes non-ionizing electromagnetic spectrum radiation from the radio frequency band. The
patient is located within a broad magnet to build an MR picture which causes a comparatively
powerful magnet field from the outside. It leads to the interaction of the nuclei with the magnetic
field of many molecules, including hydrogen. After an RF signal has been applied, energy is
released, detected and used for computing the MR image. The atoms do not align themselves with
the external magnenic field and create a usable signal in tissues such as bone, where hydrogen
atoms are tightly bound. Proton density, which is higher in soft tissues, is called the concentration
of the atoms of loosely organized hydrogens in the tissue9.



Scan Ora
Uses complex broad beam spiral tomography and is able to scan in multiple planes. In
addition to less radiation dose and less significance of patient movement, it has the additional
advantage that the picture can be captured on radiographic film unlike CT Scan. It has the
disadvantage that object outside the focus appear blurred and also the slices are much thicker
hence not very good detail reproduction. 9

European Academy of Osseointegration (E.A.O) Guidelines for the use of Diagnostic
Imaging in Implant Dentistry
A. Clinical Considerations
1.
What radiological information does a surgeon require when planning for implant
surgery and at what stage should it be obtained?
In investigating an implant site, a surgeon requires information on bone volume and
quality, topography and the relationship to important anatomical structures, such as nerves,
vessels, roots, nasal floor, and sinus cavities. This information is obtained with a clinical
examination and appropriate conventional radiographs. The decision to proceed to
crosssectional imaging must be based on clearly identified needs and the clinical
requirements of the clinicians involved. Implant failure may be related to poor bone quality at
the implant site. Information about bone quality can be obtained preoperatively based on
radiographic images and partly during the surgical performance11 .
2.What type of clinical situations might potentially benefit from crosssectional imaging?
a)When reference to such images can help minimize the risk of damage to important
anatomical structures.
b).To provide more information in borderline clinical situations where there is limited bone
height and/or bone width available for successful implant treatment.
c)To improve implant positioning and axial direction that will optimize biomechanical,
functional and aesthetic treatment results. The diagnostic information can be enhanced by the
use of appropriate radiopaque markers or restorative templates.
However, this information cannot be transferred exactly to the surgical site as long as no
intraoperative navigation is used.
3. Who should decide whether a patient requires cross-sectional imaging?
Clinicians should decide on the basis of the clinical examination and treatment
requirements, and on information obtained from conventional radiographs whether or not
cross-sectional imaging will be of benefit. If the patient is to be referred then a radiologist
with specialised knowledge in the field should decide on the appropriate cross-sectional
imaging techniques based on the information provided by the clinician. Circumstances may
dictate that it is the clinician who must decide. Clinicians must clearly indicate the reasons for



requesting the investigations and provide the radiologist with sufficient information to allow
the production of accurate and relevant images of good quality. It is the duty of the clinician
to understand the fundamental principles of cross sectional imaging and to be capable of
interpreting the images. The technique chosen should provide the required diagnostic
information with the least radiation exposure to the patient11.

B. Radiological Considerations
1. What imaging modalities are available for investigation of potential implant sites?
Standard radiographic imaging techniques are intraoral, panoramic and profile (lateral)
radiographs. In certain special indications, cross-sectional imaging [i.e. spiral tomography
and multiplanar reformatted computed tomography (CT)] may be necessary.
2. What is the recommended technique performing these imaging modalities, and what is
the resulting radiation dose?
Table beneath delineates the recommended technique for each imaging modality
together with the resulting maximum radiation dose acceptable. It is essential that the
ALARA (as low as reasonably achievable) principle is adhered at all times. This may
result in significantly lower doses in certain circumstances. Digital radiography might
reduce the dose even further.
3.What is the biological risk from the dose incurred in each of the techniques?
The use of radiation involves a certain amount of risk. To assess the significance of this
risk it is important to set it in context with other commonly encountered risk factors (NRPB
1998). A few examples are:
A: Annual risk of death in the UK Smoking 10 cigarettes 1:200per day, Heart disease 1:300,
Accident in the home;1:15,000, Accident on the road ;1:17,000,
B: Radiation exposure in context the annual dose averaged over the whole European
population is about 3 mSv per person. However, 85% of this is due to natural background
radiation, and only 14% from medical and dental radiation. The International Commission on
Radiological Protection (ICRP) has estimated the risk per mSv as 1 in 20000. For younger
age groups the risk is estimated to be twice as high. Based on the above estimated values, the
risk for the various imaging modalities is as follows11:



Intraoral radiography

Cephalometric lateral skull with wedge form

Frontal -1:10,000,000

Collimation- 1:2,000,000

Premolar -1:5,000,000

Computed tomography- 1: 40,000/jaw

Molar -1:3,000,000

Spiral tomography

Full mouth survey -1: 476000

Maxilla _1:2,000,000/cut,

Panoramic imaging -1:667000

Mandible _1:4,000,000/cut

4. What is the recommended imaging modality for different clinical situations
This applies to those cases where more information is required after appropriate
clinical examination and standard radiographic techniques have been performed. The choice
of techniques is based on the lowest dose giving the required diagnostic information. For
example, the assessment of a single tooth gap requires approximately 25 times less radiation
using one spiral cross-sectionals tomogram as compared to a CT examination. If the
suggested cross-sectional imaging modality is not available, the alternate cross-sectional
modality may be used, but this may result in a higher dose and/or lower diagnostic quality11.

C. Diagnostic benefits
What are the potential diagnostic benefits of cross-sectional imaging?
(a) Preoperative assessment to identify bone volume, jaw topography, bone structures,
location of important anatomical landmarks, etc.
(b)

Treatment planning to identify optimal locations of implant sites in relation to

available anatomical conditions for best aesthetics, function and loading conditions. The
techniques can also be helpful as part of the preoperative planning for various augmentation
protocols.
(c)

Postoperative monitoring cross-sectional imaging is not a part of the routine protocol

of postoperative examinations, unless there is a need for assessments in situations where
some kind of complications have occurred, such as nerve damage, postoperative infections in
relation to nasal and/or sinus cavities close to implants11.

D. Recommendations for the use of cross-sectional imaging in implant dentistry
Single Tooth Implant Sites
If the clinical examination indicates there is sufficient bone width and recommended standard
radiographic examination reveals adequate bone height and space, no additional imaging is
required. Additional crosssectional imaging may be required when an implant site lies in
close relationship to nerve canals as occurs in the posterior mandible and the maxillary



central incisors. It also may be of benefit in investigating defect sites to allow for more
precise treatment planning11.

Edentulous Maxilla
In many cases, clinical examination in conjunction with recommended standard radiographs
will provide sufficient information on the available bone volume. Additional cross-sectional
imaging may be required to determine the adequacy of the available bone volume and the
need for bone augmentation/grafting procedures. Cross-sectional images can also help in the
planning and predictability of prosthetic results that involve a fixed prosthesis and in the
transfer of this information to guide the surgeon in implant positioning. Special techniques
such as zygomatic implants may also dictate the need for additional imaging11.

Partially Edentulous Maxilla
Clinical examination in conjunction with recommended standard radiographs will form the
basis for treatment planning and indicate if further cross-sectional imaging is required.
Assessment of bone volume and topography, the position of adjacent anatomical structures
and the need for restorative planning particularly in the aesthetic zone may indicate a need for
additional imaging11.

Edentulous Mandible
In almost all cases, clinical examination in conjunction with recommended standard
radiographs will provide sufficient information for treatment planning. In certain
circumstances, involving extreme atrophy or unusual anatomy, additional imaging may be
beneficial11.

Partially Edentulous Mandible
Clinical examination in conjunction with recommended standard radiographs will form the
basis for treatment planning and indicate if further cross-sectional imaging is required. When
implants are to be placed in proximity to the inferior alveolar nerve, cross-sectional images
can provide useful additional information on the available bone volume and shape in relation
to the position of the nerve canal11.



III. ADVANCES RELATED TO IMPLANT COMPONENTS.

1. IMPLANT BIOMATERIALS
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A.Implant Body Geometry
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Small-Diameter implants
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B. Implant Surface and Coatings
C.Thread Design

3. THE ABUTMENT CONNECTION
4. A CRITICAL LOOK AT THE IMPLANT/ABUTMENT INTERFACE
5. ABUTMENT SCREW DESIGN
6. VARIOUS OSSEOINTEGRATED IMPLANT SYSTEM



1. IMPLANT BIOMATERIALS
An osseointegration benchmark has been developed in implants made of commercially pure
titanium that few other materials compare. Similar materials such as niobium can produce high rates
of osseointegration and some titanium alloys and hydroxyapatite coated implants report good
clinical results. Recently resorbable coverings are created that increase the original bone healing
rate against the implant surface and then absorb the bone to metal contact in a short time period12.

Aluminum and calcium phosphate ceramics are important in endosteal implantology, as are the use
of bioinactive ceramics, such as aluminum oxide, good supporting bone with lamal orientation,
which can usually grow in close proximity on the ceramic surface to provide contact osteogenesis.
A new ceramic implant material has been launched with partially stabilized zirconia, which are
equal to highest oxide values.
Yasumasa Akagawa says the mechanical properties of this ceramic are more important than the
stable zirconia. In addition, due to its energy-absorbing properties during martensitic transformation
of tetragonal particles, zirconia possesses high fracture resistance. Zirconia can therefore act as
metal, biocompatible and mechanically robust. In fact, this material is highly radioactive and simple



to cut for preparation of abutments. Partially stabilized zirconia is therefore seen as an attractive
dental implant endosseous material13.
Results of the Yasumasa Akagawa study suggested that osseointegration in 2 separate loading
conditions of non-submerged new zirconia implants mounted in the one-stage procedure is possible.
Although the latest Zirconia implant was mounted, it was well encapsulated with newly formed
bone tissue and primed implants. The quality of tissue with partially stable Zirconia and the strength
of polycrystalline alumina were two times higher13.
METALS
Endosteal implantology forefront. The main reason is because dentistry implants must be slim to
match the alveolar bone available. Better experimental results with niobium have been obtained
most recently12.
COMPOUND MATERIALS
All materials containing a single element, but have major or minor advantages, but also
disadvantages. Endosseous metal implants incorporate mechanical factors, though biological shape
would theoretically at least seem more conducive to bioactive ceramics. Compound substances
were therefore established which incorporated the beneficial properties, but restricted their
drawbacks of two different materials. For example, the development of a ceramic hydroxyapatite
biologically stable layer of titanium.
Tantanate calcium consists of the reaction of titanium oxide hydroxyapatite on the surface of a
metal and helps to mount titanium implants in a ceramic coating. Many of the problems caused by
different thermal expansion coefficients and the various elastic properties of the various materials
employed tend to afflict the coating process for titanium implants. The adverse histological effects
may be correlated with even minor changes of the ceramic or transformation during thermal
treatment of the coating procedures. The problem of long-term prognosis and medical usefulness in
hydroxyapatite coverings has been identified. Nonetheless, recent studies on HA-coated implants
indicate that concern is more theoretical than medical about their long-term prognosis14.
Biotolerant: Characterized through the interaction of bone with toxic ions as a result of connective
tissue surface (distance of osteogenesis) between the implant and the bone.
Implant Bioinert: No reaction because the foreign ions are not released with the implant pad. No
intervening connective tissue surface is directly linked. (Osteogenesis contact).
Bioreactive materials demonstrate that the implant bed and bone have physiochemical bonds. Bone
adaptation (binding osteogenesis) is chemical and micromorphological. The biomimetics are fabricbased integrated materials designed to imitate particular biological processes and help improve the
host microenvironment's healing / regenerative response.
Also called osteoconducting Bioinert and Bio-active materials can act as grooves that enable the
growth of bone on their surfaces.
The objective of the biomaterial research is and continues to be to develop materials for implants
that induce the interfacial tissue, both hard and soft tissue, to be predictable, regulated, directed and
fast14.



Wilhein Gregor, a clergyman who discovered the metal in the dark, magnetic sand of Cornwall in
1791, found the product of Titanium and Titanium Alloys±6 ALUMINIUM±4 VANADIUM. In
1925, Van Arkel refined and manufactured a metal that had reasonable properties, using titanium
tetra iodides.
Most doctors defined two types for bio-materials of titanium implants; 1) pure (cp), 2) titanium
alloys for business purposes.
It was split into six distinct materials between these two classes, American research and material
culture (ASTM). Four grades of titanium CP and two alloys of titanium comprise them.
Uses:
In the pigment market, however, bulk is used to manufacture Cp titanium and titanium alloys only
5-10 percent of the titanium ore.
1.Titanium tennis rackets, golf clubs and glass frames are also used
2.Mainly used in industrial applications such as jet engines, aircraft and aerospace, requiring a high
weight strength and good resistance to corrosion.
Many uses include water storage, containment of nuclear waste, heat exchanges, marine
desalination and drilling equipment, as well as food processing centres, which require chemical
resistance and cleaning agents to prevent corrosion.
For their high biocompatibility and durability, titanium and its alloys are important in medical
implants. These include joint replacement tools, biosubmerged appliances including pacemakers for
repairing the site of a break and encapsulation15.

Benefits:
1.
Ti's high cost is the biggest downside to its broader usage although over the past 10 years,
the cost has been rising.
2.
Ti is hard to cast and risky. The former metal oxidizes so easily, that an explosive reaction
will happen at high temperatures. It is used in the desired shape in either machined or plastic form.
Fitness: ASTM CommitteeF-4 accept four grades of commercially pure titanium and titanium
alloys in products for surgical implants. It is commercially pure titanium of grade I, commercially
pure titanium of grade II, also known as titanium unalloyed15.
The Ti-6Al-4V and Ti-6Al-4V Extra Low Interstitial (ELI) alloys.
The thin, non-magnetic component is pure titanium. In the event of carbon and chlorine, heat
titanium oxide (rutile, ilmenite), then reduce to a titanium sponge the resulting titanium chloride
using molten sodium. This sponge is then mixed into ingots made up of the common metal in a



vaccine or in an inert environment. Titanium is burnt into light, and in the presence of nitrogen it is
the only metal that burns15.
The crystallographic transition of pure titanium occurs on heating at 8820C. This method of
processing takes place in many materials and produces substantially different properties than in the
original condition. A variety of other elements, such as Gold, Al, Ar, Cu, Fe, Ur, Va and Zn, are
dissolved by titanium15.
The 3 types of alpha, beta and alpha beta titanium alloys of interest to dentistry are found. Both
forms are derived from the fact that pure titanium is heated at certain concentrations with elements
Al and Va. This method provided truly solid solutions. Such additional elements will serve as
stabilizers of phase conditions.
As an alpha phase stabilizer, aluminum has been named. Alpha also helps to boost alloy strength
and lower alloy weight. As a beta-phase stabilizer, Vanadium has been named.
Once Al or Va is applied to titanium, a number of temperatures change at which alpha-beta change
takes place. Alpha and beta may be found in these ranges. At the desired shape, room temperature
alloys are relaxed at the temperatures. These alloys, especially alpha-beta, can be treated with heat
in order to increase this power. Alloys of the alpha-beta type are the most widely used in dental
implants. Among these, 6% Al and 4% Va. (Ti-6 al-4V) are the most common15.
Mechanical characteristics: The titanium elasticity unit from grade I cp to titanium grade IV cp
varies between 102 and 104 G Pa (only 2%).
In contrast to titanium alloys, the characteristic pattern of rising strength is:
1.The elastic unit is somewhat greater (113 MPa compared to 104 MPa in titanium of CP class IV).
2.For Ti alloys the yield strength increases by more than 60% to 860 Mpa for CP Ti.
Similar with alloys Co-Cr-Mo. The titanium alloys are twice as strong and the elastic modulus is
half as strong.
In contrast with most other alloys titanium exhibits a relatively low elasticity and tensile strength
unit.
Cp titanium elasticity module is 5 times higher than the compact bone, and the significance of
layout in proper distribution of mechanical stress transmission is highlighted in this property. The
elasticity of the alloys is much greater than the elasticity of titanium, about 5.6 times the compact
bone.
Coining, stamping or forging accompanied by controlled ringing therapies are commonly used
during the metallurgical processing of implants in order to prevent bending due to local strain on
insertion.
Although more rigid than bone, their elasticity modulus is similar to the bone than any other large
implant metal; pure titanium is the only exception. This property leads to more equal pressure
distribution at the vital interface of the bone implant, as the bone and implant can contract more
likewise15.
Oxide Coatings
When exposed to the air, most metals form oxide layers. The form of the oxide depends on the
metal and its oxidation conditions. Everything that comes into contact with the implant surface is



able to change it, so that a metal in the body's physiological conditions are rather stable, depends on
the character of the oxide layer. Pure titanium can form a variety of oxides in principle. The most
stable and therefore most widely used in physiological settings are Tio, Tio 2, and Ti2O3. Such
oxides form spontaneously when titanium is exposed to air. A 10A0 oxide layer on the pure titanium
surface can be formed within one millisecond of air exposure in one minute; this may be 100A0
times the same layer16.
Even if the US. Food and Drug Administration allows titanium implant manufacturers to move
their products before sale with a nitric acid bath. Many of the titanium alloys in which titanium is
present at 85-95% hold pure titanium inert.
Ti is easily reactive, both as a pure metal and as alloys form a stable surface oxide of Tio2, which
makes them resistant to corrosion. When damage occurs during implant insertion, this oxide can
instantly repair itself16.
The dissolution rate of TiO2 is extremely low in a passive state. With time, the surface of the metal
implant is slowly altering however titanium deposition can be seen in the tissues. The standard
human tissue titanium rate is 50 ppm. In the healthy tissue surrounding Ti implants, values of 100300ppm are often found at these levels; tissue discoloration with Ti pigments are seen. The
dissolution frequency is among all passive implant metals one of the lowest and tends to be well
tolerated in the organism.
There have been several adverse effects, increased concentrations of titanium are observed,
particularly in the lung and in liver, kidney and spleen, both in perimplant and parenchymatic
tissues16.
Corrosion:
Surface oxide formation can be theoretically as well as medically observed. Theoretically, the mode
of oxide production can be represented by the Nerst equation and Pourbaix equation diagrams.
Stress can produce a combination of mechanical and environmental impacts on a metal and alter its
surface oxides properties17.
The cracking of stress corrosion and corrosion fatigue in implant systems are critical because they
can lead to a complete mechanical implant failure. Under physiologic conditions, stress corrosion
cracking of pure Ti is unknown; potentially, Ti alloys are subject to this phenomenon in
physiological conditions. Due to the formation of titanium-Al compounds,alloys are especially
vulnerable to this problem with the presence of aluminum at a level above 6%.
Due to vanadium formation blocked, the presence of vanadium increases the susceptibility to
corrosion cracking. Titanium alloys are very corrosion-resistant and render titanium alloy an ideal
metal if it is desired to achieve high fatigue strength.
Fluid irregularities, such as friction or scratches, can affect the oxide film and lead to disturbance in
isolated areas. The process of cervical corrosion and pitting corrosion is involved in this form of
breakdown17.
Other characteristics: Ti is one of the metals, which can be combined without losing passivity, with
other metals. In combination with metals with greater corrosion potential, the process of galvanic
corrosion may become corroded. They remain passive in combination with metals and provide a
balanced mix. It would be smart, instead, to avoid extremely passive materials, such as stainless
steel. In the choice of surgical instruments for the positioning of titanium implants this should also
be considered17.



Implant selection:
Clinical evidence indicates that there was excellent biocompatibility and tissue responses in all six
marketably available biomaterials for the dental implant. None of the Ti-based materials have
proved to be more biocompatible. In a choice of implants for a particular patient, considerations
such as implant design, volume and material strength should be determined. If you have a history of
para-functional behaviors, you should choose a titanium-type implant made from Ti alloy instead of
Cp grade I. Therefore, tiny implants within thin walls demonstrate the need for high-resistance
materials17.
Tissue response
Metals and alloys, namely commercially pure (CP) titanium and Ti-6Al-4V, are the most
commonly used biomaterials for dental implants while Co-Cr-Mo is typically used in subperiosteal
implants.
Low-density metals with chemical properties for implantation applications are Cp Ti and Ti alloys.
Ti has a low shear strength and is immune to articulating the ground or bone screw. The surface
oxide layer Ti has high resistance to corrosion which creates a chemically unresponsive surface for
the surrounding tissue.
The selection of an implant material is based on both elastic modules and strength. The
implant must be immune to occlusal forces without permanent deformation and has a small
modulus to maximize the transfer of force17.

2. DESIGN AND TREATMENT SURFACE.
A. Body Geometry
Typical cylindrical shape of the endosteal implant body geometry. There were at first 3
basic forms: the threaded screw; a press fit cylindrical and a hollow basket cylindrical. The
classic distinction was that threads and a solid or hollow cylindrical occurred or were not
present. The macro locking of the screw implants is shown while microlocking is shown by
press fit cylinder. Different body geometries have resulted in the creation of the implant in
the root type over the past 20 years. The impetus for improvement was motivated by desire
for surgical simplification, higher predictability in poor bone performance, immediate
positioning rather than lag, better pressure distribution, increased initial stability and
differentiation in marketing.
Classical geometrical variations are no longer applicable as different features are
incorporated into a wide range of geometrical shapes. Threaded screws may be flat, tapered,



commercially pure titanium (CPTi) implant (7 percent), 13 percent, and 16 percent over the
respective 5, 10, and 15 years, respectively. Regardless of its physical properties, a wider body
increases the available area for integration considerably and lowers pressure on the interface of the
bone-implant (unpublished data). It also reduces load transmission off-axis, which is the strongest at
the implant neck and crest; due to its increased circumference. It reduces the risk for crestal
overload, normally related to bone loss. A wide platform also improves rough stability by lowering
the occlusal table to load platform cantilever and the resulting pressure2.
No matter the size of the external hex engagement, large diameter implants perform cyclical
charging tests extremely well and display improved screw-loosing resistance (unpublished data).
The larger charging system also allows for an emergence profile which is more closely correlated
with its natural tooth. Anecdotal reports of increased bone loss were documented on the early
clinical experience of broad-diameter implants threatened. Although limited information appeared
in literature, it was suggested to overcome these initial difficulties by improving thread pattern and
collar layout and gentler and faster surgical techniques2.
The need for narrow-diameter implants for maxillary side incisors and mandibular incisors emerged
with the introduction of a single-tooth replacement. There are 3.25 mm (hex) and 3.3 mm (octagon)
of smallest diameter external implants available. The external male portion has been altered to
provide adequate lateral stability and strength, thanks to a reduced charging frame. For thinner and
narrower buttons, the 3.25 mm spline is the only exception. The inherent wall density constraints
and fracturing capacity make internal partnerships more difficult to change to a small framework.
The 3.5 mm Astra implant is actually the narrowest internal communication implant available.
Cone screw connection's interface bending strength was 40 per cent higher than a 3.75-mm hex top
which means that this diameter and interface can be used confidently. On any other small diameter
links, no published data is available2.
4.Small-diameter implants: signs, contraindications
The use of small-diameter implants is demonstrated by unique medical circumstances: a small
amount of bone (small alveolar crest) and a small cervical diameter for replacement of the tooth.
The use of small implants in some cases prevents regeneration of bones. Several longitudinal
studies have shown osseointegration efficacy in treating various types of edentulousness.
The majority of these studies have included 1-4 generic implants (3.75 mm or 4.00 mm). For the
installation of a standard implant a certain minimum bone volume is necessary. The whole implant
layer must be covered by a minimum of 1 mm bone. Increased risk of complications and failures if
the generic implant is put in suboptimal anatomic circumstances. A limited implant diameter (3.0 to
3.4 mm) can be defined where the alveolar crest is narrow or where there is less than 7 mm
mesiodistal space. Small-diameter implants in some circumstances can prevent reconstruction of the
bone (bone graft, regeneration of the directed bones, expansion of crests) or expansion in the
mesiodistal area, at the bone level or in potential prostheses (orthodontics)2.
Small diameter Implant indications
Depending on the kind of edentulousness, residual bone density, amount of usable prothesis
storage, emergence profile, type of occlusion, the choice of diameter depends.
(1) reduced interdicular bone volume
(2) narrow ridges and



(3) substituted tooth with decreased mesiodistal predictive space are the signs for small-diameter
implantations.
Two types of small-diameter threaded implants (3i Implant Innovations) are present: the miniplant
for small ripples (4,1 mm regular collar), and the Micromini for small rim (3,4 mm narrow ripples).
All types of implants are made of commercially pure titanium of high strength grade 1 in order to
guarantee maximum strength. However, the original small-diameter implant body design offers
more bulk material between threads. The goal of this model is to increase the strength of the
implant and reduce the risk of fracture2.

Narrow Ridges
Increasing impact on the esthetic outcome is at the stage in which the crown emerges. If the
alveolar crest is less than 6 mm thick, consideration should be given to the use of small-diameter
implants. A buccal undercut or advanced mouth resorption may result in a lingual emergence too
much. The choice of implants depends on the diameter of the cervical margin crown and on the
profile of emergency, when space available for the prosthesis is limited. In lowers incisors and
sometimes in maxilla lateral incisors, the mesiodistal prothesis area is less than 4.5 mm. Often with
regular implants with a diameter of 4.1 mm on a collar it is impossible to achieve a satisfactory
esthetic result. In order to achieve a better esthetic outcome it is important that the cervical
mesiodistal diameter of the implant be slightly smaller than the potential prosthetic crown. The root
diameter is inevitably less at this point. An implant with a small collar diameter (less than 4 mm)
needs to be considered and may give rise to a natural profile in order to replace a tooth of the
mesiodistal diameter equal to or under 4 mm2.
Morphology of the denture and hypodontia
There is often a small amount of bone or space in cases of hypodontia (e.g. missing incisor in the
mandibular or lateral incisor). Convergence of the neighbouring teeth roots or crowns may be fixed
with the care of the anterior orthodontic denture prior to the implant. The potential prothesis crown
morphology should be identical to that of the anterior portion. An esthetic loss may be considered
an important difference. The incisor teeth and sometimes the premolars median cervical and
coronal dimensions are an indicator for the choice of a specific implant diameter2.

Biomechanical considerations
The smaller diameter implants have a lower anchor layer and a decreased resistance to fracture
relative to generic implants. The occlusal forces must be sufficiently evaluated before the use of this
type of implant is contemplated. Caution is determined by the lack of a long-term analysis for all
types of small implants. For the replacement of canines and molars, small implants are



contraindicated. The risk of fractures with fixtures 3.3 mm in diameter is increased, according to
Forsmalm. The failure tolerance is 25% less than the standard fittings2.

Transitional implants
Some patients may be hesitant to wear the RPD for psychological reasons during an induction
phase, while others may find the duration of implants 10-14 days after insertion without prothesis
difficult to accept. These were initially designed for temporary restore and for the load-free
incorporation of traditional implants. The MDI system includes a miniature titanium implant that
serves as the tooth root and a retainable brace in the dental foundation. The implant head is like a
bat, and the retaining attachment functions like an O-ring socket. The Pring clips over the ball
when the tooth is sitting and keeps the prothesis to a standard degree of power. The prothesis lies
on the gum tissue while sitting gently. The implant attachments require micro flexibility while
being resistant to natural lifting forces17.
Putting the implants in a dentist's office is quick and easy with local anesthesia or mild
sedation to make you more relaxed. MDI implants are mounted in the jawbone with a precise,
regulated, minimally invasive technique. The implant heads protrude from the gum tissue and give
a solid, strong basis to. It is a procedure with minimally invasive surgery and does not suture for
the usual months of healing. There will be a little discomfort, but the pain medication that you were
given should be limited and regulated. Take the pain reliever only as prescribed if possible. The
tooth should be healthy. Any soon as you like, you should eat, but for the time recommended by
the dentist avoid overly hard and sticky foods. When the tooth is removed, rince your mouth with
antiseptic mouthwash and clean with a cotton swab and toothpaste around each implant fixture.
Four days with a cotton swab. The normal protocol for implant placement in a close mandible
following implant placement recommends patients not to wear the tooth decals up to two weeks to
avoid immediate loads of the implant17.
Modular Transitional Implants and Prosthetic System
Transitional modular implants require transitional implant to be mounted simultaneously with
permanent implants.
Uses:
Makes load free osseointegration for transitional phases.
Techniques for bone strengthening help.
-Replacement of lateral incisors which are congenitally absent.
-Reparation of bridges that have been destroyed.
-Stabilization of dentures existing.
Use of transitional implants to endorse a surgical guide:
Enhancing the precision of positioning of implants.
The operative advice for edentulous patients frequently lacks the necessary consistency for the
proper placement of the implant. The complexity of the tissue-supported ceramic implant



coated. Coatings around 50 microns are typically produced on a roughened titanium or alloy
surface for a HA plasma) sprayed endosseous implant. The most stable of the plasma sprayed
calcium phosphate coatings is fluorapatite (FA), which is capable of retaining in large part
both its fluorine constituent and high crystallinity during the high temperature plasma spray
process. This process has a crystallinity of around 60% to 70%, but higher content can be
obtained if the coated implant is heat treated at a suitable temperature after the deposition
process. One study showed that a low crystallinity (46% HA) plasma-sprayed implant
exhibited about three times the dissolution of Ca ions as a higher crystallinity (75% HA)
material. This process leads to more than 6-10 times enlargement of the surface area of the
implant body18.
Advantages:
It is relatively inexpensive.
The mechanical properties of the metallic substrate are not compromised during the coating
process.
Limitations:
1.

Forms mechanical bonding only with the metallic implant surface.

2.

The main source of contamination appears to be copper from the nozzles of the sprayer.





(ii) Laser induced roughening of the surface
The eximer laser was used to establish surface roughness (microstructures).
Advantage±Laser can be precisely guided to achieve regularly orientated micro-retention with
predetermined angulation.



(iii) Surface etching and sandblasting:
Causes implant surface rougnhness.
The downside of this is that the technological methods avoid contamination. The downside is that
metal oxides are removed, allowing the initially rough surface to smooth and flatten.
(iv) Hydroxyapatite coating
Such coating results in a rapid healing of the osseous tissue and an overall improvement in the
bone-implant interface region. On the other hand, precisely this function appears to have an adverse
effect on the surface of the implants over the medium to long term due to its instability which
results in a breach or total loss of HA. The surface structure is also bioreactive and contributes to a
faster treatment of the osseous compared to a metal implant. Bone loss is especially rapid in cases
where part of the HA is in direct contact with the oral cavity environment after periimplant osseous
resorption. Implant bodies with plasma spray software are also coated with hydroxyapatite. Earlier
and greater bone bonding were demonstrated by highly bioactive and osseoconductive, HA-coated
implants).
Although the crystallinity and amorphous material are proprietary variations, the surface layer has
generally remained similar, with one notable exception. Hydroxyapatite MP-l (Sulzer Calcitek)
coatings use a pressurized hydrothermic post-plasma spray system that increases the crystalline HA
content of the material from 77 to 96 percent, with 4% amorphous content of the product. The MP-l
surface demonstrated considerable reduced solubility over a wide range of pHs, with a declination
in HA-coated implant popularity in its early history attributable to anecdotal reports of catastrophic
failure and modes. Proofs to the contrary revitalized clinic use. There remains to be seen further
development of new techniques for surface coating. The goal of this development is to achieve
controlled bioresorption of HA after the anticipated faster osseous healing. Both processes will
eventually bring the implant body and the underlying bone into direct contact19.
(v) A combination of various surfaces.
The use of 2 or more different surfaces on a single implant body is an interesting recent
development in surface engineering. The purpose is to enhance the soft tissue response, stability,
and attachment in a cortical bone with a coronary implant surface machined or etched and to better
mechanically secure the medullar bone with a tough, TPS or HA surface in the middle to apical
portion of an implant. Each model involves 4 different surface textures (engraved, stiff-blasted, HA
or TPS and an etched apical end) on the same implant corpus19.



The molecules dissolved in calcificating solution may be adsorbed or incorporated into the forming
Ca-P coating throughout the covering process. This allows for incorporation of the
respectivesagent(s) into the coating after processing. The following are a brief overview of studies
on the Ca-P coating application, including albumin, BMPs, bisphosphonates, antibiotics and
amelogenines, as carriers of various proteins and therapeutic substances19.
Benefits of the biomimetic method in application of calcium phosphate (Ca-P) covering on medical
implants with plasma-sprayed hydroxyapatite
1. Of implants with a complex shape or porous structure, a conformal coating can be shaped
2.Coating for sensitive materials such as plastic implants and tissue engineering scaffolds can be
added.
3 In order to achieve the desired Ca-P cycle, a biomimetic system can more be managed than
plasma scratcher, which can be accomplished by simply changing the calcificating solutions '
composition
4.The bio-mimetic apatite layer formed by a simulated physiological solution is similar to bone
minerals and can have a higher capacity to bind than the PSHA layer
5.A low-temperature biomimetic coating system allows therapeutic agents, such as osteoinductants
and antibiotics to be integrated and released sustainably
6.Biomimetic apatite coating adsorbs far more serum protein and amelogenin as nanoporous
structure than plasma-sprayed coating19
Thread design
The original Branemark screw, which was introduced in 1965, was put into a threaded osteotomy
using a pattern of V-shaped thread. In 1983, the model was modified as an implant for self-tapping
in a soft bone at the untreated osteotomy site. The number and angle of cutting threads, a 3 edge
conical tip and a wider chip chamber were also further developed. However, the basic V thread and
body for a simpler and more efficient positioning has been changed by other manufacturers. Even
other manufacturers use a different thread pitch and shallower depth reversed buttress thread for
improved load distribution20.
Although operational success rates over 95 percent have been achieved generally in most bone
densities, bone density appears to be correlated with subsequent performance following loadings.
Studies also show a strong impact on the long term maintenance of the Implant-to-Bone interface
from biomechanically dependent conditions. High stress levels that are not distributed through the
implant body can easily jeopardize the device20.
. The design features covering differences in occlusal charges and bone density have been
investigated recently. Square threads, with a 3 degree thread angle, were suggested that the shear
force should be decreased by a factor of 10 and the compressive load increased, as bone responded
to that form of charge distribution more favorably. While conceptual mathematical models predict a
more practical load distribution layer, the biomechanically improved layout of the implant will be
subject to controlled clinical trials. The implementation of a rounded thread model that causes
"osteocompression" for immediate loading was another recent solution. The effect is an
improvement in the region of surface loading and a uniform distribution of stress. Potential clinical



trials are expected before any final results can be obtained. The development of dental implants
should now include biomechanical theories and principles to further improve clinical
performance20.



Different thread design
Astra Tech Fixture ST autocutting screws were originally launched in 1992 to restore a missing
tooth and are a high quality autocutting implant with threads designed to secure primary fixation
while enabling the charging forces to be distributed favourably. Six lengths from 9 mm to 19 mm
and two diameters from 4.5 mm and 5.00 mm are required for Fixture ST. The mount is conical to
facilitate installation and reduce surgical pressure on the bone and has a special and optimized
texture of the surface, obtained through a strictly controlled production process called' TiOblast' by
Astra Tech20.
3. THE ABUTMENT CONNECTION
Definitive abutment connections can be characterized in many different ways.
Available are:
a

One- and 2-piece flat-top.

b

One- and 2-piece conical shouldered

c

UCLA-type plastic castable

d

UCLA machined/plastic cast to cylinders

e

UCLA gold sleeve castable

f

One-piece fixed post

g

Two-piece fixed shoulder

h

Preangled fixed

i

Telescopic millable post

j

Ceramic

k

Single-tooth direct connection

l

One- and 2-piece overdenture abutments.

The initial connections consisted of sleeves of several lengths that were attached to the implant with
connecting screws or flat or conical extensions of an I-piece. The original focus was on restoring
the entirely edentulous mouth involving multiple implants and a transition region via soft tissue,
which could readily break all root analogs with metal bars secured with smaller prosthesis screws
(fixed or removable). The resulting renovations looked like a bridge, which was highly functional
yet esthetically constrained. The increased use of the implants resulted in a wide range of abutment
links and versatility in order to address the ever increasing range of medical challenges. The early
transition from an all-edentulous arch to FPD resulted in the creation of 2-piece conical abutments
that brought the coronal area ever closer to the implant interface and enabled angulation changes2.



copings. Castings with round bases are used for multiple implant restoration where
connection to multiple implants will prevent any possible rotation21.
A main consideration with UCLA abutment technique is that the conventional
titanium transmucosal abutment cylinder is no longer used. Instead of a titanium epithelia
junction, a porcelain or gold alloy epithelial junction exists as the restoration emerges through
the soft tissue21.
Disadvantages
Verifying the fit of the casting to a tranmucosal abutment cylinder supragingivally is much
easier than verifying the fit of casting directly to implant fixtures at the level of osseous crest.
The conventional branemark implant component consists of gold alloy screw that serves to
retain the restoration. This screw is designed to be a weak component of the system. If
unfavorable forces are placed on the implant, the gold screw breaks before harm comes to the
abutment or implant fixture.
The UCLA abutment restoration however incorporates only 1 screw that connects the
restoration directly to the implant fixture. The screw is made of titanium alloy and has higher
mechanical properties than pure titanium. Hence unfavorable forces can damage the implant
fixture before the screw breaks21.
Clinical uses:
a)Limited interocclusal space ± by eliminating transmucosal abutment cylinder (TMC), and
the gold alloy cylinder, especially useful for partially edentulous patients and for fabrication
of some overdenture tissue bars where it was critical to have a low profile bar.
b)Better esthetics ± as restoration is subgingival with better emergence profile.
c)Improving angled implants ± buccally inclined implants would normally result in a screw
access hole on the facial surface of the restoration. Manufactured angled abutments may solve
this problem by compensating for the malalignment. However, it is best to fabricate custom
telescopic copings. These copings made with the UCLA single tooth pattern so as the
antirotational can compensate for various angulation problems. The final restoration can be
connected with lingual screw attachment.
d)Slight angulation problem may be solved with UCLA abutment without the extensive step
of fabricating custom telescopic copings21.
e)-When implant fixtures are placed too close together ± conventional abutment cannot be
seated as they contact each other. The UCLA abutment allows the contours of the restoration
to be altered to compensate for closeness of the implants. The subgingival portions of the
restoration can be made narrower than the manufactured abutment cylinders to allow seating
of the restoration.
In some patients, a chronic gingival hyperplasia surrounding the titanium abutment cylinder
has been observed, which is unexplained. The solution to this problem may be achieved with
the use of UCLA abutment. It allows the emergence of highly glazed porcelain or polished
gold alloy through the soft tissues, therefore less plaque.21
Although a major advancement, the inevitable problem of a screw access channel
persisted. This was especially problematic with angulation changes. The same directconnection concept was extended further to include a machined hexagonal body with a lowprofile shoulder (e.g., CeraOne, Nobel Biocare; and STA, Implant Innovations) that would



receive single-unit cemented restorations. This refinement eliminated the esthetically
compromising abutment screw access channel and the vulnerable porcelain-to-metal occlusal
interface. Two sophisticated variations of the UCLA concept used to produce custom cast
abutments are AurAdapt (Nobel Biocare) and Aurabase (Friadent, Irvine, CA). These permit
replication of natural-tooth cervical profiles and can be used in esthetic areas having limited
soft tissue height with virtually no facial metal collar.Similarly, machined 1- and 2-piece
straight and preangled cementable abutments became readily available. The driving forces
were simplicity and esthetics. Initially rather crude with respect to cervical collar size and
flare, they have been refined into very user and tissue friendly components that have
integrated implant prosthodontics into the arena of conventional fixed prosthodontics. The
full extension of this concept is the 2 -piece cementable straight or angled abutment that
permits axial correction and shoulder modification to conform to a given clinical situation.
Refined examples of this design type are the Angled Esthetic Abutment (Steri-Oss) and MH6 (Friadent)21.

Ceramic abutments
Additional demand for optimal single-tooth implant esthetics has led to perhaps the most
exciting development in implant abutment design, the ceramic abutment. The use of a
ceramic abutment may be considered when an implant-supported single-tooth restoration is
fabricated in an esthetic zone where the occlusal forces are slight to moderate.22
It is preferable to take the impression and prepare a ceramic post after the gingiva
heals so that the shoulder of the abutment is designed at the correct subgingival height (crown
cemented onto ceramic post approach). The ceramic post is especially advantageous when the
mucogingival complex is thin and translucent. The risk of decreased luminosity and greyish
gingiva shadowing is thus eliminated22.
Three different designs are currently available. CerAdapt (Nobel Biocare) consists
of an internal hexed high-strength aluminum oxide cylinder that is shaped and prepared with
diamond tooling and copious water, quite similar to natural-tooth preparation. Ceramic
behavior, however, is significantly more brittle and technique-sensitive. Specific handling
requirements must be followed in every detail. The ceramic abutment is directly retained on
the implant with an abutment screw at 32 Ncm, and an all-ceramic crown can then be
cemented in place. Clinically, whenever ceramic and metal come into contact, the metal will
most likely abrade and wear. The same is true for the contact of aluminum oxide with the
titanium implant body and gold-alloy screws. The most problematic area is the possible
rounding of the corners of the hexagonal during the fabrication process when seating and
reseating of the abutment takes place22.
The Cera One abutment (Nobel Biocare), mentioned previously, has prefabricated
aluminous oxide caps that are used as a core for the production of an all-ceramic crown. The
resulting restoration is luted with permanent cement onto the titanium abutment. This
eliminates any ceramometal abrasion at the screw seat and implant interfaces but requires
absolute confidence in long-term screw joint stability. Another approach in ceramic abutment
technology is Cera Base (Friadem), which uses a metal screw seat and platform with a



acrylic resin and the formed template is lifted out. The template of the hex is attached to the
root form half of the abutments with cyanoacrylate cement. The final step is to drill an access
hole in the center of the abutment. The cast and acrylic resin template are sent to the custom
solution lab facility23.
The Procera copy milling machine has 2 co-rotating elements. One hold the template and the
other titanium block. The template and block are mounted on rotating elements which allow
simultaneous longitudinal displacement and rotating along their axes. The milling device
automatically cuts and duplicates the outer surface of the acrylic resin template. Provisional
restoration is made with previous diagnostic wax up and standard cera-one provisional
components.23
Fabrication of a digitally scanned, custom shaped abutment.
Numerous implant systems exist that have the versatility to create a custom implant abutment
ZLWKDQDQDWRPLFVKDSH7KHUHDUH³DGG± WR´V\VWHPVVXFKDVQRQ-segmented abutment or the
AurAdapt with gold cast to the machined abutment24.
CerAdapt abutment has porcelain added to the machined aluminous oxide
DEXWPHQWV,QWKH³SUHSDEOH´RUDGDSWDEOHDEXWPHQWFDWHJRU\F\OLQGULFDOEORFNVRIPDFKLQHG
titanium are available in varied diameters and heights. Implant abutments are available in
varied diameters and heights. Implant abutments can be prepared with diamond burs or milled
to desired shape.Christopher Marchcak describes the use of a digital scanner with CAD/CAM
technology to create (copy mill) an anatomically shaped abutment. The advantages of using
Procera copy milling have already been enumerated24.
The only disadvantage is that the use of titanium abutment necessitates thin gingival tissue,
therefore esthetics is questionable.Whereas in the previous technique, the custom abutment
had to be prepared by the dentist before sending to the custom lab facility, in this technique
the cast that contains the implant analogue is sent to the laboratory. The computer then
designs an abutment that would be most suitable for the given situation. This is then copy
milled from a titanium block. 24

Esthetic Option for the Implant-Supported Single-Tooth
Restoration ² Treatment Sequence with a Ceramic Abutment
A recent application of Computer Assisted Design/Computer Assisted Machining
(CAD/CAM) technology consists of machining an abutment adapted to each clinical
situation. This method was first applied to titanium abutments. The initial technique used the
Procera 3D CAD (3 Dimensions Computer Assisted Design) (Nobel Biocare AB, Göteborg,
Sweden), a computer program that reproduced the position of the implant and allowed for the
design of an abutment of ideal shape and tilt. This information was then transmitted to a
device that machined the final abutment in a titanium cylinder. Another technique consists of
first waxing an abutment on the master model. The surface of the wax-up is then digitalized
and the final abutment is machined identically in titanium. 22
With advances in dental materials and biomechanics, it is now possible to apply
CAD/CAM technology to ceramic. Pierre Boudrias, Élise Shoghikian, Éric Morin, Paul
Hutnik describes the use of this type of abutment which is composed of a densely sintered



high-purity aluminum oxide. Because of its color, similar to that of natural teeth (~A3
Vitapan: Vita Zahnfabrik, Bad Säckingen, Germany) and its light transmission properties, the
reduced luminosity of the gingiva or greyish gingival discoloration sometimes observed with
metal abutments is avoided24.
Today, the technique to design a ceramic abutment uses only the Procera 3D CAD computer
program. The shape of the abutment is transmitted to a machining device that shapes the
aluminum oxide ceramic at the green (immature) stage to prevent hairline fractures. The
completed high-density ceramic abutment is obtained after the final sintering.
The crown restoration may be done 2 ways. When the longitudinal axis of the implant passes
through the center of the lingual surface of the final crown, a screw retained crown is
produced by curing the porcelain directly onto the abutment. When the longitudinal axis of
the implant traverses the incisal edge of the final crown, the abutment is shaped to receive a
cemented crown.Knode and Sorensen showed that the aluminum oxide abutment had 40%
less fracture resistance when compared to a prefabricated titanium (CeraOne: Nobel Biocare
AB, Göteborg, Sweden). This component has been designed primarily for a single-unit
restoration and a short-span bridge in an esthetic zone where occlusal loads are moderate. 24
The use of this ceramic abutment is limited to incisor and premolar restorations. Its
mechanical resistance is inadequate for molar, canine or incisor replacement when there is an
overbite superior to 50%. However, when the occlusal forces are light to moderate (minor
vertical overlap, little or no lateral or protrusive guidance), a single-tooth restoration built
with a ceramic abutment is acceptable, especially in the anterior maxillary zone where the
occlusal loads are less significant and the esthetics more important. 22
It is possible to machine a ceramic abutment to correct a slight labial tilt of the
implant. However, a distinctly labial longitudinal axis of the implant (through the labial
middle 1/3) leads to a severe thinning or elimination of the buccal wall of the access cavity.
Furthermore, the labial reduction of the abutment to correct its angulation causes a marked
weakening of its axial walls and of its labio-gingival collar. The angle created between the
longitudinal axis of the implant and the labial surface of the abutment should be well under
30º to avoid excessive thinning of the labial surface of the ceramic abutment that may result
in a cohesive fracture. 22
These ceramic abutments benefiW IURP &$'&$0 WHFKQRORJ\ :LWK WKH ³FURZQ-cementedonto-DEXWPHQW´ DSSURDFK WKH VKRXOGHU LV SUHSDUHG IROORZLQJ WKH FRQWRXU RI WKH JLQJLYDO
scallop to a subgingival depth of no more than 2 mm. The regular and uniform placement of
the abutment/crown interface facilitates the removal of excess cement. Conversely,
prefabricated machined abutments have a circumferential collar and a shoulder at a
predetermined height, and the subgingival depth .
Papavasiliou and others compared the stress produced with the 2 restorative
methods (crown cemented onto a ceramic abutment and screwretained crown) using 2dimensional finite-element analysis. The crown cemented onto a ceramic abutment generated
a better distribution of occlusal loads and reduced the stress on the thinner portions of the
abutment22.
Prestipino and Ingber recommend a type of cement based on the desired degree of
reversibility. Temp-Bond type temporary cements (Kerr Manufacturing Company, Romulus,
United States) offer reversibility. However, these cements offer poor retention and are too



opaque. Adhesive composite resin cements have superior physical properties and do not
interfere with light transmission22.
The aluminum oxide ceramic abutment is contraindicated when its height is less than
7 mm and the thickness of the axial walls is less than 0.7 mm. The angle formed between the
labial surface of the abutment and the longitudinal axis of the implant must be less than 30º.
:LWKWKH³FHUDPLFFURZQ-cemented-onto-abutmHQW´DSSURDFKDYLVLEOHVXSUDJLQJLYDOFROODURI
the aluminum oxide ceramic abutment blends better with a crown that presents a gingival 1/3
with saturated colors. 22
Techniques to Restore Unfavorable Inclined Implants
An unfavorable inclined implant is a common problem that may compromise esthetics,
phonetics and function of the implant supported fixed prosthesis. Several methods have been
reported to compensate for malaligned implants; however most techniques are complicated
and expensive25.
Lewis et al described a technique to resolve severe angulation problems where the UCLA
type abutment was used to fabricate telescopic copings with the final restoration cemented
over the telescopic retainer. The biggest problem with this procedure was its irretrievability.
Balshi reported a double casting technique to resolve esthetic complication with unfavourably
aligned implants. An overcastting was secured to a rigidly fixed substructure with a tube and
screw system producing a screw retained restoration, which was retrievable. However, it was
bulky and only suitable for multiunit fixed detachable prosthesis.Standard angulated
abutments are available from most implant manufactures. These abutments can be used to
fabricate esthetic screw retained prosthesis. Mc-cartney et al have described a technique to
modify the angled abutment to maximize esthetics. Recently a technique that uses custom
fabricated abutment was introduced to correct the angulation of implant. This system
incorporated a manually milled screw access hole in to the custom abutment for the set screw
that retains the final prosthesis. 25
Disadvantage
Cannot be used for single tooth replacement as the system does not contain an anti rotational
component.
It is impossible to transfer the exact position of the initial thread to the implant analogue,
hence the custom abutment may require over or undertighening to ensure precise seating.
Advantages
Inexpensive, uncomplicated technique for creating access holes in virtually any location with
most desirable angulation.
Maintenance of a complete retrievability. 25
A combined technique has been developed by Marcus Lima that incorporates the
advantages of the UCLA abutment (plastic bur out pattern) and the just described IMPAC
custom abutment but eliminated the disadvantages of both systems.
Technique:
Final impression is made to make a master cast. Place castable UCLA type hexed plastic
abutment onto the implant analogue to evaluate angulation. Use surveyor to determine the



most favorable path of insertion. Trim the excess length from the UCLA abutment and
develop a custom wax pattern with a chamfer margin for each abutment to reorient the
inclination of the abutment along the predetermined path25.
Drill a hole at least 3mm deep in each wax pattern accessory kit for the desired
setscrew location. Place ceramic rods into the access holes. This is then invested and cast in
type IV gold alloy.Upon divestment, place the custom abutment on the master cast and verify
path of insertion. Use the IMPAC custom abutment kit to prepare the screw threads in the
custom abutment. Place the retaining screws in each abutment with a 0.5mm space between
screw head and abutment surface. Lubricate the abutments and develop a plastic burn out
pattern. For the coping create a housing or countersink in the plastic pattern for the head of
the setscrew that retains the final prosthesis. 25

4

CRITICAL LOOK AT THE SCREW MECHANICS INTERFACE / ABUTMENT
It is necessary to understand why screws are loose, to understand how the torqes can be stable.
This device is called a screw joint when two pieces are locked together by a screw. The torque
rises only if external forces are greater than the pressure to separate the pieces.
Powers that aim to decommit bits are referred to as combined powers of separation. It can be
called the clamping force the force holding the pieces together26.
(1) Maximize the clamping force and (2) minimize joint break forces.
There are two key factors involved in tightness of implant tissue. Screws are tensioned to
produce the clamping force larger than the external force that tends to separate the joint in order
to achieve secure assemblies. In the design of a rigid screw joint, the first clamping force
produced by tightening the screw is the most important functionally. Fastening pressure more
than tensile strength of screws influences joint stability. Tightening torque is typically the
proportion of the clamp load26.
Torque is a simple and observable way to create the desired tension. Too small a torque will
separate and lead to failure or loosening of the screw tiredness. Too big a torque will cause the
torque to fail or screw threads to be removed. The torque applied generates a force called
preload in the screw. The initial pressure load on the screw is preload. This tensile pressure on
the screw creates a compressive force of clamping between the parts. The preload of the screw is
therefore proportional to the force of the clamping. The following factors decide preload:

1. Applied torque.
2. Screw alloy.
3. Screw head design.
4. Abutment alloy.
5. Abutment surface.
6 .Lubricant. 6



Torque is used for the primary preload determinant. The greater the torque, the greater the preload.
The torque that can be used is limited by two factors. Both the physical limit of the torque and the
way the torque is used are limited by the torque. Torques may usually be applied more than those
with small handles by scrubbers with larger handles. Usually no hand screwdrivers can exceed 20
Newton cm (N-cm) torque. If larger torques are required, a wrench can be used. With a screw, it is
practically possible to apply more than 30 N-cm torque. Total preload is formed theoretically
shortly before a torsional screw fracture takes place26.
Therefore, a safety margin is developed in order to increase preload and reduce the risk of screw
fractures during use. Tightening a screw until a torque fails will decide the optimum torque quality,
75% of which is the maximum torque on the screw. In this way an effective clamping force with a
minimum risk of screw fracture can be created.. A pre-load is formed if a screw is tightened for a
crown to an implant. With the tensile force generated within the screw, the implant is compressed to
the crown. The fact is that restorations with implants are constantly vulnerable to joints. The
following factors play a role like;26:
Excursive contacts.
. Off-axis centric contacts.
. Angled abutments.
. Wide occlusal table.
. Interproximal contacts.
. Cantilever contacts.
. Nonpassive framework.
Maximizing joint resistance for close implant screws, major procedures are summarized as follows:
1.

Implants paralleled to occlusion forces.

2

Occlusion in a long implant axis that is calibrated to control forces.
a.

Eliminate connections for posterior function and stability.

b.

"Centralize" centric "contacts.

c.

Share anterior guidance with natural teeth.

3

Antirotational feature engaged for single teeth.

4.

Components tightened with 20 to 30 N-cm of torque (unless specified by manufacturer).

5.

Passively fitting frameworks for multiple unit restorations.

In 1992, English published an overview of the then available external hexagonal implants,
numbering 25 different implants, all having the standard Branemark hex configuration. The external
hex has since been modified and is now available in heights of 0, 7, 0.9, 1.0, and 1.2 mm and with
flat-to-flat widths of 2.0, 2.4, 2.7, 3.0, 3.3, and 3.4 mm, depending on the implant platform, the
available number of hexagonal implants has more than doubled26.



5 IMPLANT/ABUTMENT INTERFACE
The implant/abutment interface connection, by convention, is generally described as an internal or
external connection. The distinctive factor that separates the 2 types is the presence or absence of a
geometric feature that extends above the coronal surface of the implant. The connection can be
further characterized as a slip-fit joint, where a slight space exists between the mating parts and the
connection is passive, or as a friction-fit joint, where no space exists between the mating
components and the parts are literally forced together2.
The mating surfaces are further characterized as being a butt joint, which consists of 2 right-angle
flat surfaces contacting, or a bevel joint, where the surfaces are angled either internally or
externally. The joined surfaces may also incorporate a rotational resistance and indexing feature
and/or lateral stabilizing geometry. This geometry is further described as octagonal, hexagonal,
cone screw, cone hex, cylinder hex, spline, earn, cam tube, and pin/slot2.
Currently, there are some 20 different implant/ abutment interface geometric variations available.
The geometry is important because it is one of the primary determinants of joint strength, joint
stability, and locational and rotational stability. It is critical and synonymous with prosthetic
stability. With few exceptions, most of the long-term clinical data on performance reported in the
literature involve the external hexagonal. This is primarily the result of its extensive use, the broad
number of prescribed clinical applications, the level of complications reported, and the resultant
efforts to find solutions2.
In its original context of utilization, the hexagonal was used to restore the completely edentulous
arch. All the implants were joined together with a rigid metal superstructure, and the external
hexagonal and simple butt and bevel joints performed quite well. Long-term stability simply
required an accurately fitting framework and adherence to basic mechanical principles. In more
complexes, in-line, partially edentulous, and single-tooth applications, the interface and its
connecting screw are exposed to more rigorous load applications. The retaining screw is no longer
shielded from stress and is subject to lateral bending loads, tipping, and elongation, which result in
joint opening and screw loosening. Short, narrow external geometry is particularly vulnerable
because of the limited engagement of its external member and the presence of a short fulcrum point
(small platform) when tipping forces are applied2.
This deficiency was originally noted by Branemark, who recommended that the external hex
connection be a minimum of 1.2 mm in height to provide both lateral and rotational stability,
particularly in single tooth applications. The original 0.7-mm design and its countless clones,
however, remained unchanged until recently, when wider and taller hexagonals were introduced.
Hexagonal screw joint complications, consisting primarily of screw loosening; the consequences of
maintaining an unstable geometry in practice can be significant. A 22-month follow-up on external
hex implant prosthesis in a private prosthodontic practice reported the incidence of loose screws in
fixed and removable prostheses at 27% and 32%, respectively2
During the past 10 years, all major manufacturers have recommended specific torque application to
abutment screws and sell system-specific torque wrenches. Although controlled torque application
and altered screw designs have significantly improved performance, they have not eliminated the
joint problem entirely. Haas et al reported on 76 single hex implant/abutment interfaces with high
torque and improved screw configuration and observed 16% loose screws during a mean
observation time of 22.8 months. In a 5-year follow-up report, the same authors reported a 9%
occurrence of abutment screw loosening during the last 3 years. Subsequent modification of hex



two stabilizers has led to a solid, reliable and foreseeable connection. Conical links need precise
machining and tolerances, which are consistent and excellent for this manufacturer. There are
basically two separate abutments: the initial "octa" shortened abutment with machined cast-tocoping which uses existing implant bevels for screw strengthening, while a straight post for
cemented FPD applications can be adjusted. There is no antirotational feature in the joint structure,
and the application of the proper tightening torque and the friction resistance of its tapered walls is
most important. The long wall mount supports the screw and increases the screw resistance. There
are however instances of screw looseing in certain medical studies. A survey of 174 implants in a
multi-center study reported that 8,7% of prothetic and 3,7% of the cone shafts were loose at 6
months.
Astra Tech is available with a similar cone screw connection with a 11 degree taper. It does not
connect the existing belt to the implant and offers different length extensions with a 20 ° and 45 °
conical face. The abutment configuration is different. The original 11 degree cone design was based
entirely on the resistance of the screw and friction. This geometry has been adapted for singleimplant applications into a 2-piece abuts with anti-rotation hex at the tip of the cone (ST, Astra
Tech). A screw is fixed to the abutment in the implant. The long conveyed wall mount provides
excellent lateral load resistance, some resistance to friction and a stable interface shield. Mechanical
test values are excellent and medical results are very reliable. The conical joint is nearly 60 percent
stronger in terms of stiffness characteristics between the conical and outer hexagonal joint. There is
conflicting evidence of the cone screw which requires a loose torque higher than the torque
originally applied. Sutter et al. registered a loosening torque greater than the original tightening
torque needed for ITI connections (124%)2.
Other tests have shown that the loosened torque is 80 percent to 85 percent of the original
tightening torque for both 8-degree and 11-degree connections (Unpublished data, 1997). This basic
concept has grown into a number of specific interfaces. The initial offer is a slippery reference,
close to the inner octogonal, with the male hex extending from the abutment. The vertical height of
the repair platform was reduced successfully and the sitting components were facilitated. Following
changes from one supplier, the result was a longer hex with a 1 degree friction-fitting taper
(ScrewVent TL, Paragon Implant Co).
In the narrow (3.5-mm) configuration, in conjunction with insufficient treatment preparation and
overload, the inner leads obtained by the male hex, a small implant wall, and the press-fit seat
interference may result in a fracture in the wall. A horizontal shelf sits directly below the plumb in
the 4.5 and 5.7 mm bodies underneath the plumbing. This has enhanced strength and fatigue
resistance together with increased wall thickness. The slip fit hex interface is a special interior
design that stretches up to 5 mm (Frialit-l and Friadent) in the implant body. On the abutment link,
the hexagonal interposes the top to the bottom cylinders. The hex offers 60-degree indexing and
rotational resistance. The cylinders have great lateral stability, joint opening resistance, anchor
safety and very high strength values. If the joint fails, the implant remains intact and only the
abutment fails. The gui is also very touchy and almost sits down on the edges. The interface has a
circumferences to allow the bacterial penetration of the joints (Hermeseal, Friadent), to be
minimized effectively by a silicone joint. Mechanical tests show good strength, minimal rotation,
superior stability of the screw and loosening resistance and excellent tolerances for machining.
There's a wide range of abutments and they're incredibly easy to sit. The manufacturer is scheduled
to release a narrow platform (3.3-mm or 3.5-mm) this year, available on 3.8-mm, 4.5-mm, 5.S-mm,
and 6.50-rum platforms2.



Two modern, concept-like but very different internal models have entered the market. Replace
Select is a profound cam tube system incorporated into an existing body layout that is growing. The
long tube insert gives excellent lateral stability and the cams are comfortable to sit and index. The
second entry is a cylinder cam which was available in Europe for short periods, called Camlog
(Altatec Biotechnologies, Irvine, CA). It is also fitted with a deep cylinders which are 60% stronger
than existing hex models on the internal walls of the implant. Three projections of lateral cam
include indexation and anti-rotation. The implant body of Camlog is a hybrid tube, with 6 wide
threads on top of 1/3 of its surface. No information from the manufacturer or literature is available
on either model at present. A true Morse tapered implant interface communication without a
threaded part is possible (Bicon, Boston, etc.). The abutment is tapered 1-2 degree to fit into a
smooth mirror-image shaft in the implant. The pillar is positioned on the long implant axis with a
sharp blast. To ensure the friction match and provide optimum resistance to dislodgment it requires
a dry, clean stall post and an implant shaft. The exact abutment position cannot be transferred with
consistence and repeatability without any indexing function. Intraoral adjustment of the straight and
angled abutments is complicated in complex multi-implant FPD applications2.
For the intact abutment, the manufacturer's preferred removal approach is to twist and turn with
forceps. Therefore, it can be difficult to remove a fracturing abutment post and retrofit a new
abument. Although the attachment has shown durability, it lacks versatility from a restorative
perspective. The general emphasis is obviously on profound internal joints, where the screw is
loaded or unloaded and provides intimate contact with the implant walls to endure micromotion,
resulting in a strong stable interface. In order to avoid joint failure, it is necessary to comply with
unique medical and mechanical criteria. The resistance they provide to joint separation forces is a
potential advantage of the anti-rotational characteristic used with dental implants. Applied strength
may clarify the partial solution given by these instruments if vertical walls are linked between the
hexagon and the crown. This event also explains why shorter hexes will break some screws under
heavy loads. If fit is right and the occlusion is appropriately calibrated, further medical gain should
be a longer and closer presence of features. One of the best strategies of screw loosening is to
maintain the tightness of the twins. The clinician for novices sometimes underestimates the aspect
of the implant. Yes, using a counter-torque method is the best way to apply higher intraoral torque
values. The total strength of the bone interface should be zero, if the countertorque is added to the
abutment when the screw is tightened. Torque levels are currently expected to deliver substantial
preloads in the 20-30 N-cm range without risk for the bone interface2.
ABUTMENT SCREW DESIGN:
Material, shank size, numbers of threads, diameters, weights, thread sizes and torque applications
have also modified the abutment-retaining screw (data not released, 1998). Completely new
interface coupling geometries of second and third generation were also implemented in the implant
environment to address intrinsic hexagonal shortcomings. A number of new implant body forms,
diameters, thread patterns and surface topography were added alongside the evolution of the
coupling geometry. The abutment screw has developed in order to maximize preload and mitigate
the loss of the input torque in frictions to address additional problems with joint instability. It
currently has a pan (flat) head table, long stem length and 6 long lengths of thread. The increased
length of the stem tends to achieve maximum extension and the shorter lengths of the thread reduce
friction. A greater preload is obtained if less torque is lost to friction and heat2.



Implant for a cemented angled or straight abutment attached to the abutment with a straight
screw.
Acid is painted on the surface.
Microvent-made of hydroxyapatite coated titanium alloy with a length and width of 3,25 mm, 7
mm, 10 mm, 13 mm and 16 mm, with a central hole in hex thread for the connecting of a threaded
pad or a hex hole for a cemento link. It comprises parallel pins, 3 apical threads, with vertical anti
rotational opening. Collar 0.25 mm is broader than the core vent and the fluted body only
withstands the same load. The vent system is the core vent28.

SWEED±Wind Implant±Nobel drug direct copy but the surface is acid etched. These are sold in
lengths of 3.75, diameter of 4mm and 7,10,13,15, and 18 mm.
Biovent±the corevent's latest addition. Form and similar in nature to the Interpore or Calcitek
Integral Hydroxyopatite Coated IMZ Implant. This implant system is fitted with vertical antirotational slots and an apical loop and apex depression to ensure complete implant location and
rigid integration in the presence of horizontal forces. For Biovent, all core vent abutments can be
used28.
Sub-vent±The implant is a frame or blade type, with widths of 1.2 mm & 2.4 mm & 26 mm
lengths. 34 mm and every 14 mm height. Two abutments, tapered titanium abutment for modern
FPD and a castable plastic surface for a fixed flexible prothesis are used to be bendable posts28.
The strong vent or Microcvent implant is indicated in the following conditions over the hollow
cylinder core vent implant
1.Due to smaller dimensions, it is possible to put the mesio distal length in the resorbed ridge or in
situations where the max lateral incisor is restricted or removed.
2.The lower lumbar tube, maxillary sinus or nares may be filled with fibrous tissue as a bone when
perforated by core vent implant. Used as a solid pin, the penetration can be dressed and the implant
body can grow bones28.
Prosthetic Applications
This system offers 12 threaded and10 cemented prosthetic abutments options to achieve the
esthetic and functional goals of restorative dentistry. It may be designed with hex holes for
threading of implants, with hex portion extending full length of the hole to accept cemented
abutments or with internal threading below 2mm of a hex hole to accept both cemented and
threaded abutment28.



Fixed prosthesis
4 abutments for fixed prosthetic application having tapered and straight emergence profiles
with narrow neck, allowing extension of the margin of restoration subgingivally, if necessary.
two of the abutments are designed for cementation.
Plastic coping insert made from, castable acrylic can be modified either directly in the mouth
or indirectly by a transfer system of analog on working cast. The custom cast post can be
fabricated in semiprecious alloy or type IV gold alloy.
Titanium coping insert provides 4O of taper on 3 sides and 9O of taper on the fourth side. It is
used when implant is placed in almost perfect angulation compared to adjacent abutment.
Titanium threaded insert, connects to a threaded implant and hence cannot be bent. Used for
retention of fixed ± detachable prosthesis with a fixation screw.
Rudd in a study stated high degree of frame accuracy can be more difficult to achieve
when a single fixed prosthesis uses different root form implant systems. He states the use of
semiprecision attachment or modified abutment system and one piece frame design as
possible solutions28.

Fixed ± detachable prosthesis
4 Different attachments in this system are available; these attachments can be used with
internally threaded implants for support of fixed bridges retained by fixation screws. If
angulation is not within 7O on all inserts framework can be fabricated wrest on top of the
inserts with screw being placed independently, eliminating the concern of parallelism. The
titanium screw insert denture and titanium straight inserts have a straight walled head on a
bendable, cemented or thread post. The insert can be bent slightly to prevent encroachment of
soft tissue and can be splinted with a over denture bar28.
Complete ± edentulous prosthetic option
A fixed prosthesis similar to a 12 unit conventional FPD can be fabricated. A fixed hybrid
prosthesis, which is a combination of acrylic teeth and metal framework may be cantilevered
off anterior implants or connected to anterior and posterior root or blade forms. An implantsupported overdenture retained by attachments can also be done28.

The Steri ± Oss implant system
This system by Denar corporation incorporates 2 stage screw shaped implant made of 99.5%
commercially pure titanium. Versatility of 5 types of prosthetic attachment allows for
flexibility in treatment planning.
These implants are available is 3 diameters which are color coded. 3.8mm mini series. Color
coded ± white has 2mm long straight polished neck and is available in lengths of 8mm, 10mm
& 12mm indicated when bone height is limited. 3.5mm series (red) and 4.0mm (blue) have



4.5mm long tapered neck, with uppermost 2mm polished available in 3 lengths, 12mm,
16mm & 20mm used when uneven ridge shape will cause a portion of neck to be exposed29.

Implant has 3 different areas
1

Highly polished neck to enable long term maintenance of soft tissue around the

implant. Tight fit prevents the invasion of soft tissue during healing phase, also as internal
threads to accept a wide range of prosthetic attachments.
2

Screw shaped body ± immediately rigid fixation in to the bone is provided by this

part. Thread design distributes vertical occlusal loads uniformly throughout the bone while
maximizing the volume of bone between the threads. Acid etching produces extremely clean
uniformly textured surface for better integration.
3

Self threading implant tip allows for implant to be screwed in to soft bone like

maxillae without tapping.

Prosthetic Attachments
4mm tissue abutment is used as an extension of implant through the soft tissue which accept
both threaded and cemented restorations. Adjustments of 2mm in abutment length can be
achieved by combining the different ± length abutment with the tissue abutment. For example
3mm ±o ring attachment is used for tissue thickness of up to 2mm. 1mm ± o ring attachment
may be combined with tissue abutment to a accommodate tissue up to 4mm29.
Transfer pins are used to transfer implant location from mouth to the cast. Coronal screws are
available in 5.5mm & 12mm lengths for construction of tissue bars for overdentures, full arch
fixed removable bridge work. Each screw is with a matching plastic sleeve used as a burnout
pattern and incorporated in to the wax up of the prosthetic superstructure, the sleeves mate to
the tissue abutment or implants with flat surface, therefore nonparallel implants may be
restored without correcting path of insertion29.
Telescopic abutments
Available in 5.5mm & 7.5mm length. Each come with a transfer coping, plastic laboratory
coping and coping screw abutments are available in 18 degree taper. These are used as distal
abutment and for short span fixed removable bridges29.
Fixed abutments
7mm & 9mm screw in tapered abutment with 5 degree taper. 7mm straight cementin, 15 & 20
GHJUHH FHPHQWLQ DEXWPHQW SODVWLF FDVWDEOH DEXWPHQW IRU µ2¶ ULQJ  PDJQHWLF DWWDFKPHQWV
Surgical kit ± internally irrigated titanium nitride coated surgical burs. Anterior pilot drills ±
12mm, 14mm, 16mm & 20mm. Posterior pilot drills 8mm, 10mm & 12mm with 2mm
diameters sizing drills.



3.8mm series. Anterior drills 12mm 14mm & 16mm. Posterior drills 8mm, 10mm
& 12mm. 3.5mm & 4.0mm series ± Anterior drills 12mm, 14mm & 20mm. Posterior drills 12
& 16mm. Counter bores, thread formers, for 3.8 series of implant length 12mm, 14mm &
16mm & posterior thread formers of 8mm, 10mm & 12mm for 3.5 & 4.0mm series. Anterior
thread formers for implant length 12mm, 16mm & 20mm & posterior thread formers for
implant length 12mm &16mm length29.
THE ITI IMPLANT SYSTEM

In 1974, the ITI implant system was formed as an international implantologist team which consisted
of dentists, bioengineers, histologists and dental scientists. On insertion and promotion of the bone
implant system, they use the principle of primary initial stability30.
By sprayed ITI-Titanium plasma screw two separate implant systems were created.
Titanium plasma sprayed screw.
-Titanium plasma sprayed hollow ± Cylinder implants.

Titanium screw sprayed plasma
It was developed together with Philip Lederman and Strauman. Titanium screwed plasma Initially
used for treating edentulous mandible, which is now used to treat one tooth replacements, bridge
abutments made of commercially pure Titanium and Titanium pulverized plasma that increases the
contact of the region with 6 folds. 5 lengths available in 9 mm, 11 mm, 14 mm, 17 mm and 20 mm
and 3.5 mm and 4.2 mm. 12-degree conical head with four slots to avoid prothesis rotation and
support implant seating. The head is also threaded internally with 5 mm deep bowels which allow
the super structure to be removed by anchoring 4 or 8 mm long 2 mm wide occlusal screws. Below
the head is a slightly concave, highly polished chest, which ensures good oral hygiene. The
remainder of the piece is coated with plasma. In order to allow the self-stopping of threaded
implants, Apical HP is fluted to 1200.The value of the chemical performance of implant surfaces
has been stated by Per-olofGlantz. The material properties of alloplastic materials affect implant
retention and stability and thus allow osseointegration to be achieved30.
Prosthetic Technique
Transfer coping of prosthetic technique is positioned over the heads of an implant. Impression and
transfer copings are created and removed. In the copings, the master die is inserted and sealed with
sticky wax. The Master Model is poured² the implant heads are reproduced exactly with gold
telescopic coatings. A set of rods are welded to every gold coping, whether pre-made or casted,
securing the whole structure rigidly. This connector bar is then inserted into the implants and sealed
using an occlusal screw within 48-72 hours30.



ITI hollow cylinders
Hollow, geometric, titanium plasma sprayed surface are developed of which 3 shapes have
evolved F K & H.
Implant
F

Site

Max or Mandible

Indication

Contraindication

Single tooth replaces & fixed
bridge prosthes

Inadequate bone
width

H

Maxillae or
Mandible

Narrow alveolar ridge, fixed
removable prosthesis

-- -- -- --

K

Maxillae or

Single tooth replacement

-- --

Mandible

Abutment for fixed or removable
prosthesis

-- -

Implant dimensions

Diameter

F

3.5mm, 4.8mm

Length

7.0mm,9.0mm,11.0mm,15.0mm,17.0mm.

H

3.0mm wide 5.0mm long

3.0 head 4.0, 5.5 neck 5.5 body.

K

4.0mm wide 10.0mm long

3.0 head 4.0, 5.5 neck 5.5 body.

Lennart Mollersten studied the mechanical weakness of 7 implant systems. He stated deep
joints in implants favoured resistance to bending moments in contact to shallow joints. In
construction of implant systems joints depth should be taken in to cosideration30.



The Mini ± Dental Implants
Mini dental implants are ultra ± small diameter (1.8min width) biocompatible titanium alloy
implant screw. It was designed by victor I. Sendax.
Donna L. Dixon studied the micro movement and torque needed to loosen abutment
screws of minimatic, spectra system, calcitec implant system. The amount of torque needed to
loosen abutment screw before and after testing was recorded and compared. The results
indicated no difference between straight and angled abutments31.
Presently IMTEC Corporation has started IMTEC Sendax MDI (mini dental implant)
Implants are available in 4lengths 10mm, 13mm, 15mm & 18mm and MDI MAX in 10mm,
13mm & 15mm length. MDI MAX differs from standard one in that it has different thread
design that enables the implant to bite in to softer bone & hence used in-patients with low
bone density.
These implants are so narrow that they are inserted directly through the overlying
gum tissue and in to the bone underneath. Hence, the need to surgically cut & flap open the
gum tissue, routinely required for standard implant systems is avoided inmost MDI system.
Due to this post insertion patient irritation & soreness is significantly reduced & there is
increased margin of safety on encroaching vulnerable nerve, sinus or bony structure.
After single minimally invasive surgery, they can put into immediate biting or
loading function due to self tapping design. These implants are indicated in resorbed
mandible. Where in 2 ± 4 mini implants are screwed into front of lower jaw between mental
formina. The mini implants, which are approximately the size of toothpicks, are placed about
4mm apart. Because of unique, minimally invasive procedure, minute size of implants,
characteristic placement area, immediate loading property, allows the patient to enjoy a light
meal within an hour time form having the mini implants placed32.
Steven E. Eckert studied 1170 implants placed in 4 anatomic locations anterior maxilla,
posterior maxilla, anterior mandible and posterior mandible. They stated implant survival was
independent of anatomic location of implants. Performance factor for all implants improved
by design changes in implant restorative component.
Mini dental implants clearly represent an enormous break through for the dental
implant specialty as the most patient friendly, cost effective, proven implant system available
today32.

The Laminoss ± Immediate ± Load Implants,The Laminoss implant system
The Laminoss sinusoidal thread design, together with its surgical technique provides an
increase in bone lamination and volume for support as an immediate functioning implant. The
increase of implant load bearing area (LBA) horizontal plane and controlled surgical osseous
lamination technique excites bone cells by the action of osteocompression around the
sinusoid implant threads. This implant system works on principle of force equilibrium and the
relationship between implant design and bone33.



Biomechanically bone is reported to be 65% weaker when tested under shear versus
compressive loading. The need for multiple implant designs capable of supporting the range
of forces generated in these different occlusal forces to bone density regions of the jaw
supplied the determining guidelines for implant design. Improving the implant design by
increasing the implants load bearing area (LBA) as the primary functional mechanism to
osteocompression. Support in the bone has been proposed as the primary factor in immediate
load implant success under compression strain ± related potentials are produced by
piezoelectricity. These electric potential excites bone cells and influences the regenerative
osseous capacity and induces these cells to deposit extracellular matrix if ideal magnitudes of
force and direction is applied. Strain ± related potentials are more specifically related to
streaming potentials. Streaming potentials of osseous compression with in physiology limits
generate extracellular fluid to flow over positively charged cell surfaces of osteoblasts. This
creates a streaming electrochemical potential that stimulates osteogenesis33.
Controlling force transfer to the osseous tissue through implant design is
imperative, since bone and metal have dissimilar moduli of elasticity different mechanical
properties and their interfacial relationship is devoid of physiologic attachment mechanism.
Therefore, the magnitude of force to bone architecture can be in equilibrium through an
implant design having increased horizontal planes of support (LBA) that are equal in
magnitude, opposite in direction and colinear in nature33.

Laminoss immediate load implants load bearing areas and total surface areas.
For dense bone
Implant length

9.0mm

11.0mm

13.0mm

15.0mm

81.7

94.0

54.2

178.8

3.3mm implant diameter
Load bearing area

Total surface area

57.2

105.2

69.5

129.7 1



For spongy bone
4.0mm implant diameter
Load bearing area

68.0

82.2

96.4

110.6

Total surface area

122.0

150.5

178.9

207.4

The areas of an implants surface capable of providing maximum bone support and
stimulation are the horizontal compressive plates and not the vertical implant interface under
shear force. If horizontal planes of implants geometry are not significant enough to sustain
the forces generated in a specific bone region, a fibro ± osseous condition may occur.The
minor diameter of all sinusoidal functional profile thread design is approximately 2.5mm,
including implant neck, which will not compromise vascularity. The outer diameter of the
aggressive thread designed for spongy bone is 4mm. The diameter of less aggressive thread is
3.3mm with a thread pitch of 1.3mm for denser bone. A 3.3.mm implant with an aggressive
thread pitch of 2mm is provided for narrow ridge with spongy architecture33.
All threads are designed for maximum LBA to sustain muscular forces by the
elevator muscle and maintain equilibrium on a long term basis. It is recommended that the
laminoss implants be selected for a specific region of the jaw based on occlusal force to bone
density classification by 3 factors like region of bone density. Force magnitude and implant
LBA to attain equilibrium33.
William M. Locante studied sinusoidal design has several advantages over
traditional implants which simpiplified surgical procedure, significant decrease in treatment
time, minimal implant emerging crestally etc. Final position of soft tissue can be determined
with greater tissue reattachment33.

Laminoss implant selection guide based on load bearing and occlusal force to bone density
classification.
Implant length
(mm)

Force to

Implant placement

Implant Load
bearing area(mm2)

bone region

9

FB1

11

FB2

U&L bicuspids

69-82

13

FB3

lower molars

82-96

anterior



57-68

14

FB4

upper molars

94-110

FB1 indicates ideal bone formation for implants.

FB2, FB3& FB4 indicate a decrease in bone quality.

Surgical procedure
Following flap elevation pilot drill used for making purchase point over the implant site.
Then 2mm depth drill is used to establish trajectory and depth. The finishing drill (2.5mm) in
then taken to the appropriate depth, 1mm deeper crestally than the implant thread. Sharp
edges and turning action of tap (50rpm) scores the bone, followed by osteocompressison by
the flat surface of the tap. Primary tap is used in osetopenic bone, which ensures minimal
bone removal and compact the bone laterally33.
Tapping can be eliminated in maxillary bone; implant is equipped with a passive
pilot cutting thread and hence can be placed in untapped site. For dense bone secondary tap is
provided to widen the osseous thread areas laterally, followed by immediate placement of
implant. Since bone is viscoelastic, bone may move towards the center of its
osteocompressison after compaction and make insertion of implant difficult. The insertion of
implant to its final depth, 1mm below the ridge will accomplish the final threading of the
osteotomy, creating maximum three dimensional bone engagements. Use of ratchet to
manually deliver the last two implant thread will permit solid bone to implant contact with in
the osteotomy33.

Nobel Pharma Implant System
The Branemark system has been well received throughout the world. The branemark system
has become a major influence in the field of implantology by the introduction of Nobel
pharma implant system. The history of this system can be divided in to three stages: the early
stage (1965-1968), the developmental stage (1968-1971), and production stage (1971present). 7KHV\VWHPLQXVHLQFOXGHVVXUJLFDOFRPSRQHQWVDQGGULOOLQJHTXLSPHQW¶VWKDWZHUH
established in early 197134.

The components for first stage surgery include the following.

1.

Stainless steel instruments.
a. Organizer
b. Dissector: Instrument used to mark the proposed implant site. Also to detect location,
position and angulation of nerve canals.



c. Screw drivers: Available in three sizes. The short one is used to tighten and loosen the
cover screw. Hexagonal screw driver is used to place hexagonal cover screw screw. The
long one is used along with open wrench for placing fixture mounts on to
fixtures.
d. Open ended wrench: It is used to help place and remove fixture mounts on fixtures in
conjunction with long screw driver.
e. Connection to handpiece.
f. Screw driver to contra angle.
g. Cylinder wrench: The wrench fits on top of the fixture mount and used to tighten the
fixture after placement.
h. Guide drills: There are 4 types of drills available
1. Guide drill; Round shaped which is used to mark the fixture site by making initial
entry in to the cortical bone.
2. Twist drill; the drill has a 2.0 mm diameter, available in three lengths 7.010.0mm, 7.0-15.0mm & 13.0-20.0mm. Each drill has lines on the surface to
indicate depth of prepared site.
3. Pilot drill; this drill is used after 2.0mm twist drill. It is used to enlarge the fixture
site from 2.0mm to 3.0mm.
4. Twist drill; these drill is used after pilot drill. The 3.0mm diameter drill is
available in three lengths 7.0-10mm, 7.0-15mm, 13.0-20mm. They are used to
enlarge the fixture site.
5. Counter drill; this drill is used for self tapping fixture, only. It available in two
configurations standard type and conical type for standard self tapping and
conical self tapping respectively.
6. Counter sink; Used after the twist drill to enlarge the coronal portion of the fixture
site. By counter sinking, the fixture and cover screw are positioned level with the
crestal bone level.



Wang in a study by finite element analysis stated that one piece implant implant unit showed
greater stress distribution at bone implant interface than multi unit implant system34.
Titanium Instruments
1. Organiser
2. Fixtures; Two fixture diameters are available, 3.75mm & 4.0mm. The 3.75mm
diameter fixture has six different lengths 7.0, 10.0, 13.0, 15.0, 18.0 & 20.0mm. The
4.0mm diameter fixture has five different lengths available 7.0, 10.0, 13.0, 15.0 &
18.0mm. The 7.0mm fixture does not have transverse holes in the apical end. For
primary fixation in low density bone, two types of self tapping fixtures are available
in 3.75mm width and 10.0, 13.0, 15.0, & 18.0mm lengths.
3. Fixture mount; It is used in placement of individual fixtures.
4. Screw tap; Used to create threads in to the walls of fixture site. 4 different lengths of
screw tap are available, 7.0-10.0mm, 7.0-13.0mm, 7.0-18.0mm, 7.0-20.0mm..
5. Cleaning needle.
6. Direction indicator; Double ended instrument to check the parallelism during
drilling procedure.
7. Direction indicator for fixture; The direction indicator of fixture is placed over the
fixture after fixture placement to check parallelism.
8. Titanium bowl.
9. Depth gauge; The graduated end is used to measure the depth of fixture site with
lines indicating 7.0,10.0,13.0,15.0,18.0 &20.0mm.The opposite end is used to
measure the distance between adjacent fixture site.
10. Forceps.
11. Cover screw; Two types of cover screw are available, flat type for maxilla and
round type for mandible.
Steven E. Eckert evaluated the clinical performance of implant systems certified by the ADA
and found no difference in the survival of different implant systems. 5 year survival rates
easily exceeded the minimum recommended by the ADA34.
Instruments for second stage surgery include.
Stainless steel instruments.
1. Punch blade; Used to remove the soft tissue surrounding the fixtures. It is designed as a
spring loaded instrument with blunt needle and cylindrical blade. The needle is placed



over the cover screw center hole and the cylindrical blade is pressed and rotated in to the
soft tissue.
2. Cover screw mill; It is used to remove the excess bone growth over the cover screw. It is
a spring loaded instrument with a blunt needle and sharp milling blade. The needle is
placed in to the cover screw hole; activate milling by pushing on the spring and rotating
the blades around the cover screw.
3. Short screw driver; Used to tighten the cover screw.
4. Long screw driver; Used to loosen the cover screw during the second stage surgery.
5. Hexagonal screw driver; Used to tighten or loosen healing caps on to abutments.
6. Hexagonal screw driver, long (inner hexagon); Used to tighten or loosen healing caps on to
the abutments.
7. Hexagonal screw driver ( outer hexagon); Used to place or remove the hexagonal cover
screw on to the fixture.
8. Gauge; Used to measure the depth from the head of the fixture to the gingival margin.
9. Abutment clamp; Used to hold the abutment and rotate it on to the hexagonal nut located
on the head of the fixture.
Robert Hass conducted a study on branemark single tooth implants. The common
complication occurred was screw loosening. Acceptable implant function was noted clinically
and radiographically. This encouraged the use of implants for single tooth replacements35.
Titanium Instruments.
1.

Forceps; There are of two types. Titanium tipped stainless steel instrument and other
made entirely of titanium.

2.

Titanium bowl.

3.

Abutment; It is made of titanium and available in 3.0, 4.0, 5.5, 7.0, 8.5, & 10.0mm
length. Each abutment cylinder size has a corresponding abutment screw for use with
that particular size.

4.

Healing cap; It is a plastic cap that fits in to the threads of the abutment screw.
Merle compared the geometric forms of five interchangeable implant prosthetic
retaining screw. The results revealed significant changes between the systems. It was
concluded that by interchanging the components can introduce unknown variables in
treating the patients35.



Surgical procedure
The incision line is marked using the dissector and is marked 10mm away from crestal ridge
region. Make the surgical incision with no. 15 blade and cut through the mucosal tissue. The
periosteum is cut carefully 5.0mm below the crestal ridge. Expose the alveolar crest using
dissector. Remove adequate crestal bone to create an adequate width and check the fixture
length prior to insertion. Use pilot and twist drills to create the fixture site. Use counter sink
once fixture site is enlarged to 3.0 or 3.15mm35.
All the above procedures are done at a speed of 2000 rpm. Next tapping of fixture site is done
using screw tap attached to the hand piece. Do not apply pressure during threading and
continue irrigating the site. When threading is completed to the desired depth, remove the
screw tap by activating the reverse button on the control unit. Fixture mount attached to the
fixture in hand piece is brought near the surgical site. The fixture is installed without
irrigation until the horizontal hole of fixture has threaded in to the site. Use cylinder wrench if
resistance is encountered35.
After complete insertion of fixture remove the fixture mount. Position the cover screw on to
the fixture and use low speed hand piece to engage the threads. Final cover screw tightening
is performed manually. Flaps are sutured with 3/0 nylon suture material using interrupted
vertical matters suture to achieve primary closure35.
In second stage surgical procedure, first surgical incision is made 5mm in length to
locate the center of cover screw. Punch blade needle is inserted in to the cover screw center
hole, pushed apically, and rotated to cut tissue circumferentially. Use screw driver to remove
the cover screw. Depth gauge is used to measure the depth of tissue between the fixture head
and gingival margin. In maxilla, the abutment selected may be 1mm above or at the level of
gingival margin. In mandible abutment should be one to two millimeter higher than the
gingival margin. After this healing cap is placed over the abutment and the site is packed with
surgical pack and sutured35.

Prosthetic procedures
After 3-4 months of healing, impression copings are used to obtain impression of implant
location. The impression can be obtained by open method or closed method. Following which
implant analog is placed over the impression copings and cast is poured. Over this implant
analogs abutment analogs are placed over which wax pattern is made which is casted. This
restoration is either cemented or threaded over the implant35.
Ban Fui Tan studied the critical bending moment of implant abutment screw joint
interfacesof various implant systems and stated no difference between various implant
systems, implant diameter, and torque levels. The torque level mentioned by the manufacturer
should be followed35 .



The Ankylos Implant system
This implant system is a product of Dentsply, Friadent, which is a endosseous root form
implant made of commercially pure grade 2 titanium. The implants are available in various
lengths and diameters. For ease of identification the system is color coded by diameter 3.5
mm , Red, 4.5mm yellow, 5.5mm blue and7.0mm green36.
This implant is indicated for surgical placement in the upper or lower jaw to provide a root
form means for single or multiple unit prosthetic appliance attachment. These can be placed
with a conventional 2 stage surgical process with an option for transmucosal healing or can
be placed in a single stage surgical process for immediate loading36.

Intended use of system
1.

Implant supported prosthetic concept:
Single tooth restoration, retaining bridges and full dentures.

2.

Implant supported prosthetic restoration:
Two ± stage procedure.

3.

Time of implantation:
Immediate implant placement, Delayed implant placement, Late implant placement.

4.

Drills, reamers and taps:
Preparing implant site, implant placement.

5.

Handle for Ratchet, Ratchet, Ratchet inserts:
Preparing implant site using reamers and taps also to ± implant placement.

6.

Paralleling Guages:
Allignment aid when drilling pilot and parallel holes.

7.

Tweezers (titanium):
Grasping objects.

8.

Assembly device, insertion instruments for narrow gaps placing implants in single
tooth gaps of less than 5 mm.

9.

Instrument handles extralong:
Implant site preparation using the reamer and tap.

10.

Insertion handle for implants extralong:



Implant placement.
Diner studied the effects of external geometry and occlusal load magnitude on bone failure
modes for 5 commercially available denture implants. They stated up to 300 N of occlusal
load, compact bone was not over loaded for any implant system. A 100 N load, over loading
characteristic of implant was dependent on geometric shape36.

Surgical procedure
After incision and flap elevation, round but is used to make purchase point over the bone after
which pilot drill in a speed range of 800 rpm is used to make the osteotomy. Once implant
site has been drilled, shank hole corresponding to the tapered core of the implant is enlarged.
Insert an implant matching reamer in to the ratchet insert and then in to the ratchet. Ream the
implant site clockwise without exerting pressure. Gentle pressure may have to be exerted
when preparing last quarter of the implant site. After reaming, upper edge of the reamer must
be slightly below the bone crest, if this is not the case, increase the implant site depth. In very
less dense bone reamer can be rotated counter ±clock wise with gentle pressure to condense
the bone. Now insert an implant matching tap in to the ratchet insert and then into the ratchet.
Tap the thread clockwise. After tapping remove the tap by rotating it counter clock wise. In
very less dense bone, site need not have to be tapped. Implant thread is designed to be self
tapping in such cases36.
Correct insertion instrument is seated over adapter and rotate the selected
implant in to place to avoid heat necrosis. Should the implant jam before the polished collar is
reached, remove the implant and retap the thread. For final positioning of the implant, remove
the handle and place the reversible ratchet on the insertion instrument. Guide the ratchet
insert stud with an open end wrench. Once final position has been reached use integrated
screw driver to loosen the retaining screw in the adapter and remove the insertion instrument,
adapter and ratchet36.
Extra long instrument handle can be used instead of the ratchet in hard to reach
maxillary areas. Implants are leftcovered with soft tissue flap for 3-4 months in submerged
healing. A sulcus former is placed over implant and edges of the wound are adapter to sulcus
former using mattress suture for transgingival healing36.



BioHorizons Implant System
Indications
Single tooth replacement (mandibular central lateral incisor, maxillary lateral incisor)
Design:
Square thread design ± imparts 10 times less destructive stresses, maximize compressive
low transfer, Excellent primary stability
3 different thread forms ± for different bone density.
Square thread
Conventional V thread
Coronal 2/3rd parallel walls ± initial stability, surgical simplicity.
Apical taper
-Self
tapping
apex±simulates
Diameter: 3.5, 4, 5, 6mm.

convergent

roots

Length: 9, 12, 15mm
Threads: D2, D3, D4
6mm diameter implant ± used in posterior extraction sites
3mm implant ± missing laterals mandibular incisors
-Surface treatment ± RBM (Resorbable blast media, pure titanium oxide)
Hydroxyapatite ± used in soft bone.
D4 type bone -D4 implant37

Advantages
1

Less marginal bone loss because of 0.5mm length polished collar = better esthetics.

2

Spiralock technology reduces the chances of screw loosening.



-

The IMZ ± Interpore Osseoinegrated Implant System
Intra mobile cylinder and 2 stage osseointegrated implant system with an intramobile element
was developed by Dr. Axel Kirsch over 17years ago. If rigid fixed prosthesis were placed
between a natural tooth unit and an ankylosed implant with no shock absorbing element one
of the following occur38.

1.

Flexure of the metal substructure which would fracture veneers.

2.

Bone resorption under implant, natural tooth or both.

3.

Cement that bonds the rigid cast appliance to the natural has a high modulus of

4.

Micro movement of the retainer on the natural tooth could create continues micro

elasticity and cement bond could fail.

trauma causing complications to natural.



5.

Failure of solder joints.

The implant shock absorbing mechanism IME reacts to the applied forces in a manner similar
to natural dentition. A cylindrical implant configuration combined with a spherical apical area
and a viscoelastic IMF provides for the transfer of occlusal forces evenly to the bone ±
implant interface. The IME is made from polyoxymethylene which was introduced in 1961
by E.I. pont de numours & co.
Extensive testing of IME was done, which was subjected to 9,00,000 to 1.2
million continuous cycles of a cyclic load of 10 lb at 70 times per minute, which equates to
approximately 550 days of use. Test data revealed dimensional changes not exceeding
0.0127mm & polyoxymethylene appeared to be a very durable and resilient material that does
not undergo significant dimensional changes when subjected to cyclic forces38.

Uses of implant

1.

Single tooth replacements.

2.

Unilateral free end saddle.

3.

Bilateral free end saddle.

4.

Wide edentulous span.

5.

Fully edentulous span.

In fully edentulous span either,
2 implant connector bar ± overdenture with an internal clip fixation.
3-4 implant custom designed connector bar ± overdenture with internal clip fixaition.
5-8 implant with a screw on type of denture which is totally implant supported.
5-10 implants with fixed cast removable bridge work.

IMZ IMPLANTS
Available in 2 diameters- 3.3mm & 4.0mm. 3.3 diameter in 8mm, 10mm, 13mm & 15mm
lengths. 4mm diameter in 8mm, 11mm, 13mm, & 15mm lengths. CPTi that is coated with
titnaium plasma spray is used. Coronal 2mm is not coated but highly polished. The plasma
spray coating is a very fine grain titanium powder applied to the CPTi cylinder in an argon
environment under high temperature pressure & velocity. This would increase the surface
area by 6 fold.
A set of 6 internally & externally irrigated precision drills have been designed for atraumatic
preparation of osseous receptor site38.



Prosthetic phase
Transmucosal implant extension is placed over the implant body to which may be attached
different components like implant post, II stage healing screw and intramobile
extension(IME). 3 implant post sizes are available with a transmucosal implant extension of
corresponding size, one for 3.3mm implant ant two for 4mm implant, among this one is 2mm
high and the other is 4mm high38.
TIE is removed from the implant and connected to impression post and this assembly
is placed over superior portion of seating instrument, carried to the implant site and screwed
in to position in the implant body. Now impression is made of entire assembly, after which
TIE is separated from the post and repositioned over the second phase healing screw and this
assembly is placed over the implant body. Implant analog of appropriate diameter is screwed
over the impression post, which was placed over the implant during impression making. This
assembly, implant analog, impression post is now repositioned in final impression and cast
poured. Impression post is removed from master cast and metal laboratory analog of IME is
placed over implant analog and tightened firmly on which prosthesis will be fabricated38.
Coronal fixation screw and frame waxing
IME should be replaced annually hence all prosthesis was designed to be
retrievable. Titanium occlusal screws (11mm or 17mm) are used for prosthesis fixation.
Particular screw is placed over laboratory IME and articulator closed to verify adequate
vertical dimension, if not screw is reduced by cutting the threaded end to obtain screw head
position approximately 1mm out of occlusion38.
Intimate adaptation of the final casting to the occlusal fixation screw is essential for proper
retention of the prosthesis to the implant. Prefabricated, precision, machined plastic sleeves
that adapt over the fixation screw are used over which wax patterns are carved. Precision
attachments are used when implants are attached to natural teeth and frame work try in should
always be done on the metal laboratory IME. Because, if done on compressible
polymethylene IME, it would castaway the defects in the castings38.
During insertion of fixed ± removable prosthesis, first fixed part of fixed ±
removable prosthesis is cemented over natural abutment teeth. The removable portion of the
restoration is then positioned over the implant, seating precision attachment components
together and the implant ± born pontic on top of the IME. Titanium fastening screw is seated
through the prosthesis and tightened firmly with the hand screwdriver. Indira G. Sahiwal
studied various non threaded endosseous implant under radiographic film and documented
features that would help dentist to identify variuos implants they devised tables and floe
charts to describe various identifying features38.



Innova Implant System
Endopore implants 39
1

Unique, truncated cone shaped design, multilayout porous surface ± 3 dimensional
bone ingrowth.

2

With threaded implants the fixation which occurs allow for rotation movement of
the implant with endopore resistance to vertical, horizontal, and rotational
movement.

3

Implant abutment junction
Internal hex
External hex

4

Abutment platform 4.8mm

5

Diameter 3.5, 4.1, 5mm

6
7

Length: 5, 7 ,9, 12mm
Collar height: 1.8-2.8mm -Smooth coronal region

8

Abutment types are UCLA, UMA, Dalla Bona, Over denture system.

9

Surface treatment ± Acid wash surface, hydroxyapatite surface, TPS surface,
Machine surface

Advantages
A secure, three-dimensional interlocking interface with bone
Predictable and minimal crestal bone remodelling
Greater surgical options with shorter implant lengths
An uncomplicated surgical sequence
Minimal instrumentation and inventory39

UNITI Implant System
- Single or two stage surgical protocol.
- Consists of straight abutment (4.3mm).
- Tapered abutments
- Ball abutments

Design
-Diameter: 3.3, 3.7, 4.3, 5.3, 6mm ± Based on every cervical diameters of natural teeth.
-Length: 10, 13, 15mm



Anatomic root shape
-Upper 1/3rd ± Cortical component of implant body is parallel sided with shallow threads one
continuous pitch of 0.9mm ± ideal atraumatic placement in dense cortical bone ± optimal load
transfer.
-Lower 2/3rd ± cancellous component ± anatomic taper and sharper, deeper threads (0.35mm)
are nearly horizontal ± high degree of stability in cancellous bone.
-Self cutting slots in the apical portion ± accommodates displaced bone volume during
implant insertion - prevents bone chips being packed at the base of the osteotomy site.
-Implant tip is rounded
-Microgrip surface ± osteoconductive high porosity surface 1-5 micron.
-1mm highly polished collar ± better soft tissue integration.
Implant abutment connection ± twin hexagon internal connection.
The twin hexagon is sandwiched between two solid cylindrical guides above and below the
hexagon ± high degree of stability and stress distribution
Micro gap free and bacteria proof joint
The deep internal connection with an abutment extending 3.3mm into the implant body ±
offers strength and stability.
Indications
Single tooth replacement
Multiple teeth replacement
Advantages
Biological root form suited for immediate extraction cases.
Wide diameter neck + tapered form = ideal for peri-implant defect size in sockets
(obviates additional augmentation materials)
platform ± esthetic emergence profile.

Wide

Tapered root ± minimizes risk of damaging adjusting teeth and structures.

Astra Tech Implant System
- Two stage implant ± manufactured from pure titanium
- Submerged implant
- Got unique conical seal design
- Surface treatment
- Grit blasting ± Ti oxide particles
- Conical head
- Taper is 11°



Implant components
- Fixture (length 8-19mm; Diameter 3.5 to 4mm)
Self tapping
Parallel sided
- Cover screw

- Abutments
Healing abutment
Straight and angled abutment (20-30°)
Uni abutment (20° & 45°)
- Drills
Twisted drill
Tiger drill ± Ti N coated with laser etched bands.
Advantages
Implant abutment junction is conical junction ± prevents microbial contamination
Fixed detachable implant supported prosthesis retained with precision attachment.
The implant supported maxillary anterior, fixed detachable prosthesis is often fabricated with
a gingival flange to enhance esthetics and phonetics. However only the dentist can remove
the prosthesis and the esthetic labial flange invariably impedes patient access for cleaning. A
2 piece, fixed detachable prosthesis that incorporates a substructure retained with
conventional set screws and a superstructure retained with precision attachments has been
developed by Steven Margano. 40
The substructure is contoured to facilitate for access for oral hygiene because it will
be covered by superstructure and neither esthetics nor phonetics is a concern. The
superstructure is easily removed by the patient for routine cleaning and can be designed for
favorable esthetics and phonetics.40
An alternate treatment method for fixed detachable hybrid prosthesis ± a clinical report.
The inability to consistently achieve a passive fit with multiple unit implant ceramo-metal
prosthesis led to the development of fixed detachable hybrid prosthesis40.
Short coming of screw retained prosthesis include:
- Passive fit of the metal substructure may require sectioning and soldering after initial
fabrication.
- Access holes must be present to allow for screw tightening ± compromise on esthetics and
occlusion.



- Complex clinical and laboratory techniques.
- Loosening of screw
- Fracture of various components.

A criterion for optimal fit of implant abutments in implant fixtures is 10 micro meters or less,
which is difficult to achieve consistently with fixeddetachable hybrid prosthesis made with
conventional methods and materials.
This technique by George Cobb et al uses cement retention for the hybrid
prosthesis. This may not initially produce a perfectly passive fit but use of disclosing media
and adjusting the internal aspect of the casting can result in non-binding, fully seated
prosthesis.Although the possibility exists that sectioning, indexing and soldering may be
required to obtain a passive fit, but modification of the internal aspect may be sufficient in
majority of the case. Elimination of the screw access hole, will improve occlusion and
esthetics and yet permit retrievability of the prosthesis for hygiene and repair. Also the
problem of fatigue component fracture and screw loosening are eliminated40.
Disadvantages of cement retained prosthesis:
- Selection and milling of modification (prepable) abutments requires an experienced
clinician and technician.
- Implant angulations beyond 15 degrees may require angled abutment or a castable abutment
to achieve an acceptable path of insertion.
- Numbering or other methods of matching the correct abutment and orientation of correct
implant fixture is imperative.
- Patient with limited interarch space ± may compromise retention and resistance form for the
framework/ abutment interface, or it may result in framework with deficient thickness or
insufficient space for setting denture teeth.
-

Inaccurate Fit Of Implant Superstructure: Efficacy of Preci-disc
System for The Correction Of Errors
The preci-disc system is designed to compensate for casting inaccuracies and to decrease
stresses generated on the superstructure and implant components41.
A primary objective in fabricating an osseointegrated implant superstructure is to
achieve a passively fitting prosthesis. The failure to produce passive fit leads to stresses in the
screw retained prosthesis when the superstructure is connected to the abutment. This can
result in mechanical failure41.



To optimize fit:
- Accurate impressions
- Master cast fabrication
- Accurate casting
- Preci-disc system

The Preci-disc system
Titanium Preci-discs, 0.7mm thick are fixed to the metal casting with an anaerobic bonding
composite. The shape of these titanium rings is said to allow the correction of both vertical
and lateral fit discrepancies. Gap arising from errors during the clinical and laboratory stages
are filled with resin composite.
Selection Criteria
When osseointegration was first introduced into North America in 1981, the dominant force
was the Branemark implant. Few manufacturers were on the scene, and there was a paucity of
selection and training. Approaching a new century, some 19 years later, more than 25
manufacturers compete for market share in the United States alone. Worldwide, the number
of implant companies is at least -1- or 5 times greater. Table" 1 lists 21 manufacturers who
responded, either completely or in part, to a questionnaire related to their products. The
industry has gone from 3 or 4 basic designs to more than 95 variations, clones, and
proprietary designs. The clinician has more than 1,300 implants and 1,500 abutments to
choose from that vary in material, shape, size, diameter, length, surface, and interface
geometry.
Reported recommended tightening torques range from none given to 1 to 5 per manufacturer.
Eleven companies manufacture implants from titanium alloy, 7 from CPT4, 6 from CPT), and
1 each from CPT2 and CPTl. Two specifically indicated that even though they use CPT3
and/or CPT4, it has the elemental purity of grade CPTI (Astra Tech and Implant Innovations).
Seven elected not to report tolerance specifications, which may mean that they are proprietary
secrets, exceptionally good, or embarrassingly poor. Thirteen reported tolerance specification
at: t-12.7 pm or better.
In the mid- to late 1980s the industry standard was t-25.4 pm, which meant that critical areas
on the implant could vary by as much as 51 pm. Based on the survey results, that standard has
been improved to half that much. The best tolerance reported was 6 pm (Friadent), with
several others close behind at 8, 10, and 16. The number of inspections given to an implant
body, from the start of production to inclusion into inventory, ranged from 3 to 41, with the
majority reporting between 8 and 20 inspections.
With so many choices, so much advertising, and so little reliable scientific data
available, how does one choose? As starters, perhaps ethical conduct, corporate morality,
professional conduct, and veracity in advertising and promotion could be considered. From a
purely personal clinical perspective, there are 10 criteria



(1) predictable osseointegration;
(2) controlled clinical studies that validate performance over a 5-year period or longer in
different bone quality, loading, and restorative situations;
(3) optimal surface interaction with bone;
(4) prosthetic flexibility and applications;
(5) cost-effectiveness-quality versus cost;
(6) excellent tolerances;
(7) tissue friendly/interface seal;
(8) interface stability/screw stability
(9) user-friendly, i.e., easy surgery, easy restorative; and
(10) optimal emergence profile and esthetics. Perhaps engineering elegance, simplicity,
refinement, and design logic can also help in the selection process. Presently, no one single
design or manufacturer answers to perfection all of the above criteria and considerations
because of the variance of the very substrate under consideration. Fortunately for the
profession, the clinician, and the patient, today several come very close to meeting those
needs. 2

Five techniques for single tooth replacement on endosseous root form implants. Jay R.
Friedman.
Internally hexed and threaded root-form implants provide the clinician with many new
treatment options for single tooth restorations. Coupled with an interlocking hex on the
abutment, they provide stability for single tooth restorations while maintaining the options of
screw or cement retention. Five techniques for fabricating single tooth restorations are
presented. Clinical and laboratory evaluations of implant angulation, quantity and quality of
the gingival tissues, and limitations in vertical height are discussed in relation to design and
abutment selection, and laboratory procedures for each restoration. These techniques permit
design of each restoration to meet the unique anatomic, functional and esthetic needs. Both
screw-retained and cement-retained abutments and prostheses are discussed42.



Technique 1
The two-piece titanium alloy component is prepared to receive a cemented crown, provided
the following criteria are met: The long axis of the implant must be parallel to the long axis of
the adjacent teeth; there must be sufficient vertical height to accommodate a cemented crown
on the prepared abutment; and there must be at least a 2 mm thickness of mucosa to provide a
subgingival margin for esthetics. A supragingival margin can be created for the restoration
when esthetics is not a concern. 42
The coronal portion of the sheath is shortened and prepared on the working cast using a
carborundum disc. Margins are placed 0.5 mm subgingival. The retention screw is cut flush
with the top of the prepared abutment and provisional restoration is made. 42
Technique 2
When the implant is parallel to the long axis of the adjacent teeth, but there is limited vertical
height, the two piece, hex-locking abutment can be used to fabricate a combined post-andcrown prosthesis. 42
On the working cast, the sheath is shortened and prepared with grooves for mechanical
retention. A framework pattern is waxed over the sheath and cast to the titanium abutment in
type IV noble alloy after a low temperature burnout. Processed resin is applied to the
framework to complete the prosthesis. Access to the fixation screw can be maintained
through the occlusal surface. After clinical placement, the occlusal opening is filtered with
composite resin. 42
Technique 3
When the long axis of the implant is not parallel with the clinical long axis of the neighboring
teeth, a pattern can be cast to the two-piece, hex-locking abutment to change its angle,
provided criteria previously cited for this abutment are met. This technique is normally used
when the needed angle of correction is other than 15 or 30 degrees from the long axis of the
implant and esthetics is not compromised. 42
The abutment sheath is shortened and prepared with grooves for mechanical retention, and a
gingival margin is defined. A pattern corresponding to the desired abutment angle and
slightly bulkier than the final desired shape is waxed over the sheath. The center screw is
removed from the abutment, and a reservoir sprue is attached to the pattern enveloping the
sheath. After a low-temperature burnout, the pattern is cast in type IV noble alloy. 42
The casting is divested and blasted. The permucosal section of the abutment is highly
polished. The center screw is cut perpendicular to its long axis, reducing it to the level of the
sheath. After placement of the custom-made abutment, conventional indirect techniques are
used to make the restoration, which is cemented permanently or provisionally. 42
Technique 4
When the long axis of the implant is not parallel with the clinical long axis of the neighboring
teeth by approximately 15 to 30 degrees, the three-piece preangled abutment can be used.



There must be acceptable gingival thickness to establish margins at 0.5 mm subgingival for
esthetics. The preangled abutment can initially be used on the working cast to fabricate a
provisional prosthesis. 42
Technique 5
The plastic abutment pattern is used primarily in the anterior maxillae when esthetic
requirements preclude the use of a screw-retained abutment. These cast abutments are needed
when the quantity and quality of the mucosa is limited, and/or when the implant extends
above the mucosa crest and overlapping of the implant with the prosthesis is necessary for
esthetics. 25 The coronal section of the abutment pattern can be severed from its base with a
rotating disk, and reattached at the desired angle with autopolymerizing acrylic resin. All
undercuts are blocked out with additional resin and the coronal section prepared. The finished
pattern is removed from the working cast, sprued at the coronal section, and cast in type IV
noble alloy. The casting is divested and blasted with nonabrasive glass beads, then refined
and finished by use of conventional laboratory procedures. The permucosal section of the cast
abutment is highly polished. The custom abutment is cemented into the implant with
composite resin cement, and the final preparation is made clinically. 42
The design and fabrication of fiber-reinforced implant prostheses.
The use of fiber composite technology in the creation of metal free implant
prostheses may solve many of the problems associated with a metal alloy substructure such as
corrosion, toxicity, complexity of fabrication, high cost, and esthetic limitations. As far as the
veneer is concerned, the overlaying composite or denture base resin veneer will chemically
bond to this fiber-reinforced composite substructure. In contrast, denture base resin does not
chemically bond to the metal substructure currently used for full-arch implant prostheses.
Additionally, there is no need to mask an FRC metal substructure with opaque materials to
attain a good esthetic result. For partial-arch prostheses, composite materials have distinct
advantages over porcelain veneers; the former are less brittle, do not wear the opposing
dentition, may be reparable, and chemically bond to the FRC substructure43.
Decreased rigidity may result in fewer fractures of an opposing complete denture and
a difference in the strain placed on the dental implant/bone interface Laboratory and clinical
research evaluating glass fiberreinforced composite prostheses used to restore and replace
teeth has shown that these materials exhibit excellent mechanical properties and can form a
chemical bond to resin-based veneer materials such as those used in the fabrication of certain
types of implant prostheses43.
To meet the demands of implant prostheses, substructure materials supporting the
prosthesis should meet criteria already established by Cox and Zarb. These materials should
do the following: (1) be biocompatible in the oral environment, (2) fit the implant system
with a high degree of precision, (3) have sufficient mechanical properties, (4) reduce the
material costs to a minimum, and (5) create the prerequisites for good esthetic results. FRC
materials possess all 5 of these characteristics. 43
Proposed Implant Prosthesis Designs
Two different designs of fiber-reinforced composite implant prostheses have been developed
and placed in human subjects. One design (screwretained, retrievable prosthesis) is used with



implant abutments that allow for screw retained prostheses; the other design is used with
abutments that retain prostheses with a luting material.
The system includes an (occlusal) screw retained, retrievable prosthesis design and a
luted, nonretrievable prosthesis design. The FRC screw-retained prosthesis includes ceramic
cylinders that are screwed into a standard (screw-retained) abutment and are designed to
support, position, and retain the FRC substructure. The ceramic cylinders are made with
horizontal grooves on the facial and lingual surfaces and vertical boxes on the proximal
surfaces that facilitate the placement and adaptation of the FRC material, which is placed on
and around the cylinders when the substructure is fabricated. Cylinders have been made from
pressed ceramic materials such as Finesse (Ceramco) and 3G (Pentron, lnc). The use of
zirconia-reinforced alumina cylinders is now being explored. 43
The ceramic cylinder is air-particle abraded with aluminum oxide and etched with
hydrofluoric acid to facilitate adhesive bonding between the ceramic cylinder and the FRC.
Silane coupling agent then is placed on the ceramic surface before the addition of unfilled
resin and the unidirectional, continuous-fiber FRC. Ceramic cylinders have been made with
different vertical heights and with a variety of angles between the proximal boxes to allow for
variation of implant height, location, and arch curvature. These special cylinders and methods
for fabricating a variety of implant prosthesis components with FRC materials can be seen
with an earlier alloy cylinder prototype. 43
Proposed Procedures
The occlusal screw channels are protected with silicone, then the ceramic cylinders are airparticle abraded, etched, covered with a silane-coupling agent, and then unfilled resin. Strips
of FRC are placed and polymerized in the cylinders' proximal boxes, buccal surfaces, and
lingual surfaces, and wrapped around the entire substructure. An additional layer is added to
the cantilevers, perpendicular to the previous layers of FRC. The substructure is covered with
aluminum foil, and a matrix is created with vinyl polysiloxane putty. The substructure is
removed from the cast, and aluminum transfer copings are screwed into the master cast. The
verification index is made by pouring resin into the putty matrix. After the accuracy of the
master cast has been confirmed, the verification index is used as the foundation for setting the
teeth. The denture setup is flasked and boiled out, leaving the verification index on one side
of the flask and the denture teeth on the other. The verification index is removed, the FRC
substructure is replaced, and PMMA resin is packed. The prosthesis is polymerized, finished,
and polished. 43
For the luted prosthesis, a combination fiber and particulate composite coping is made
to fit over and bond to the standard solid metal abutment. As with the ceramic cylinder
described above, this FRC coping is designed to support, position, and retain the
unidirectional, continuous fiber FRC substructure. This coping also is fabricated with
horizontal grooves on the facial and lingual surfaces and vertical boxes on the proximal
surfaces that allow for precise, easy placement and adaptation of the unidirectional FRC
material placed on and around the copings when the substructure is fabricated. The oxygeninhibited layer is maintained on the surface of the coping to facilitate adhesive bonding
between the composite coping and the FRC. Composite copings also have been made with
different vertical heights and with a variety of angles between the proximal boxes to allow for
variation of implant height, location, and arch curvature43.



For both the screw-retained and luted partial prosthesis designs, a particulate composite
veneer can be placed over the substructure. This hybrid particulate composite is added
directly to the oxygen-inhibited layer of the finished FRC substructure. Additional layers of
composite are placed and built to the full contour of the prosthesis. After the final lightinitiated polymerization, shaping, finishing, and polishing, the prosthesis is placed in an oven
to additionally to polymerize the composite materials and provide optimum esthetic
properties. The composite material offer many advantages over ceramic materials; the latter
are more brittle, may cause harm to the opposing natural dentition or acrylic denture teeth and
may place greater impact loading on the supporting teeth or implant. 43

The Spectra-System implants.
(Dentsply/Implant Division, Encino, Calif.) Provide three different externally threaded rootform body types: basket with threads, screw, and ledged, with apical threads to engage
cortical bone. In areas here cortical bone cannot be ideally engaged, the system also provides
a hydroxyapatite-coated cylinder design.Each implant in this report was placed by use of
convention non-trauma surgical procedures with internally irrigated drills. After a submerged
healing period of 3 to 6 months, the implant was re-exposed and clinical osseointegration was
verified42.
The implant body type is not a concern because all the implants share the same internal hex
and threaded prosthetic abutment connection. This connection bevels inward from the outside
circumference of the implant neck to a 2.5 mm wide internal hex. This hex extends
downward for 2 mm parallel with the walls of the implant before changing to internal threads.
The abutment diameter selected must match the 3.5 mm or 4.5 mm outside diameter of the
implant neck42.
Three titanium alloys (6A14V) and one castable plastic pattern are the abutment
options for single tooth restorations with the Spectra-System implants. All abutments have a
bottom hex that interlocks with the internal hex of the implant to prevent rotation. In the
titanium alloy components, the hex is tapered to provide a press fit that tightly wedges into
the implant's hex to resist lateral forces on the prosthesis. The titanium alloy components
include a straight, two-piece hexed sheath with an independent retention screw and threepiece angled abutments that consist of a base, a head angled at 15 or 30 degrees, and a
retention screw.The one-piece plastic component is a laboratory burnout pattern used to
fabricate a cast, cement-retained abutment. It consists of a coronal section that can be angled
and prepared, a per mucosal extension that seats flush with-the top of the implant, a bottom
straight-walled interlocking hex, and an apical extension that fits between the implant's
internal threads for cement retention. The finished cast abutment is cemented into the implant
with composite cement42.
To select the optimum abutment design and method of connection, both clinical and
laboratory evaluations are needed. Initially, the long axis of the implant must be evaluated
relative to the long axis of the remaining dentition. This relationship will determine whether a
straight abutment is acceptable or whether an angled abutment is required to achieve clinical
parallelism.
The quality and quantity of the mucosa forming the sulcus around the implant must
also be evaluated. When the tissue is thick and bulbous, a screw-retained abutment can often



be used. The thicker tissue permits the fixation screw to penetrate the base of the abutment
and engage the internal threads of the implant before the long axis of the abutment changes
angulation. This thickness also permits placement of subgingival margins in areas where
esthetics is needed. When the tissue is thin, a cast cement retained abutment can change its
angulation at the neck of the implant if necessary. This option may be important in the
anterior maxillae where esthetics is often challenging.
Limitations in vertical height must also be evaluated. This dimension will determine
the type of prosthesis that can be made. With limited vertical height, a cement retained crown
may not be acceptable. Where the top of the implant extends above the crest of the residual
ridge, a cast, cement-retained abutment can allow the restoration to overlap the superior
aspect of the fixture for esthetics. 42

SUMMARY
A well documented fact is now the long-lasting predictability of dental implants. Almost all leading
manufacturers can claim success rates in excess of 90%, and for more than 10 years, the more
advanced systems are well above that. The astute clinician is able to work and treat number of
implants well. The long-term stability of the abutment and the prothesis has been the problem area.
Due to a number of factors, tremendous progress was made in this region. Critical tolerances for
machining have improved in the last 20 years and will probably continue to improve with further
advances in technology and strong competition from the industry.
Abutment relations have been reassessed from an engineering perspective and improved and
refined significantly. In the fields of screw technology, torque and application, a lot has been
learned. Although there are considerable redundancies in the abutment design, the subtle
differences among the components are evident, notable and often clinically important. Various
innovations in the design,manufacturing and casting process had made rehabilitation procedures
easy even in the most challenging scenarios.New geometries of the interface have been made
available which improve the stability of the abutment and simplify the restoration process. There
was a gradual but profound transition to internal links.
This writing has introduced 2 new internal connections as well as an internal interface clone.
Industrially speaking, it is highly reasonable to conclude that all major manufacturers who do not
currently have an internal connection with their design options are working for this. The extended
model life has been improved by the dimensions of the external hex along with enhanced binding
and resistance, updated loading systems, better torque and higher torque applications. However, it is
unlikely that the external hex will survive long into the new millennium with an excellent variety of
new interfaces.
Today, the internals are more robust, physically stronger, easier to repair, more esthetic and
certainly more user-friendly. The new entries in this area learned a lot from the hexagonal
experience and applied it to every aspect of implant therapy.
/D\PDQXIDFWXUHUV¶V joint efforts to improve product quality and health have also brought renewed
confidence and security to patients and clinicians alike. Developing more stable and secure implant



/ abutment connections has transformed the company into more user-friendly cementing protheses,
from the difficult and troublesome screw-packed FPD and single-tooth restore. This trend continues
and the fate of the restoration of gold film can be predicted by screw retained FPD and one implant
restorations. As a result of market pressure for simplicity and stability, this phenomenon will
eventually continue.
More refinements in ceramic engineering will lead to further changes in combination abutments of
all ceramic and ceramic / metal products. Due to an internal link that makes a possible greater
thickness of porcelain in the vital interface, some implant-to-abutment interface models (Friadent,
Replace Select, Camlog, Astra Tech etc.) are in a position for this innovation.
In this dynamic engineering environment, it is almost impossible to keep up with the vast array of
hardware available. Color coding of components usable in some systems has been a small but very
commendable step towards user friendliness. Color coding for products but also labeling should be
widely used across the industry. It is strongly recommended. Several companies made enormous
strides in simplification in the catalog in combination with simplicity.
Friadent, Nobel Biocare, Steri-Oss, Implant Innovations and Astra Tech all offer excellent
examples. The implant has come in full circle and its related components. The original Branemark
3.75 mm diameter was a result of 4 mm titanium bar stock in Goteborg, and the easy way of putting
the screw into bone was through its horizontal interface design2. Today, substantial technological
sophistication and internal analysis are primarily dedicated to the development of new components.
With the advent of precision machining and accuracte digital dynamic processes,no ideas are
impossible to implement and execute. For maximum quality and marketing differentiation, each
detail is prepared and delivered.This not only enhances the marketing strategies,with this it truely
welcomes another horizon which will be even better to look upon,to be studied and to be admired .
There have been great progress and feats achieved, and there will surely be great outcomes in the
next century.
Nevertheless, some things never change in some respects. Before the release of new drugs to the
industry there is always a lack of independent lab testing and controlled clinical trials. Newer
models should not be used as speculation, professional opinion and advertising positions but instead
using scientific methods. Perhaps in the next decade this will no longer be a problem as the field
matures and evidence-based treatment needs clinical verification before use.
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ABSTRACT:
Restoration of facial defects or nasal defects is a major challenge for any clinician and can be
accomplished either surgically, prosthetically or through a combination of both. Esthetic reestablishment
is the most important purpose in reconstruction of maxillofacial defects. This review article describes in
detail the steps to rehabilitate a patient with nasal defects starting from patient evaluation and clinical
examination, impression making procedures, the clinical and laboratory steps and the retention of such
prosthesis.
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INTRODUCTION
Facial deformities or nasal deformities as a result of trauma, tumors, infection, ablation surgery or any
congenital defect affects patient’s appearance, function, pscycological depression, and impaired social
life.
Restoration of facial defects or nasal defects can be accomplished either surgically, prosthetically or
through a combination of both. Esthetic reestablishment is the most important purpose in reconstruction
of maxillofacial defects.1. The goals of nasal reconstruction are to achieve refined aesthetic outcomes
while preserving nasal function.
The method of rehabilitation depends upon the site, size, etiology, severity, age, and the patient’s wishes.
However, age, general medical condition of the patient, radiation therapy, anatomic complexity,
possibility of recurrence, appearance of the area to be rehabilitated, complexity of the surgical procedure,
and the patient’s refusal to undergo further surgery may contraindicate surgical reconstruction, resulting
in a major defect.2,3
For larger defects with extensive anatomical loss, when surgical approach is not a feasible option, the
prosthetic rehabilitation is considered the best choice. Prosthetic rehabilitation of such patients then has
considerable advantages that is a prosthesis offers the clinician and the patient the means to observe the
healing wound for recurrence of the disease, esthetic improvement, technical simplicity, and inexpensive
care. Pre-surgical records like photographs, mounted intra-oral casts and facial cast if available, could
facilitate the fabrication of the prosthesis. 4
This article describes the types of nasal defects, analysis of defect, steps for fabrication and construction
of a large nasal prosthesis using the available materials.
Nasal defects may be caused by trauma, due to tumours, infections, auto immune diseases, or may be a
result of congenital anomalies.5

ANALYSIS OF THE NASAL DEFECT
Before decisions about nasal reconstruction can be made, it is important to perform a detailed analysis of
the defect for shape, contour, anatomy of nasal bridge, nasolabial angle symmetry, upper lip mobility,
healed tissue bed, available favourable and unfavourable hard and soft tissue undercuts, composite defects
involving surrounding tissues of maxilla, oral and orbital cavity. Prosthodontist can suggest changes
during nasal surgery for better prosthodontic prognosis.The depth and location of the defect has a direct
bearing on the options available for reconstruction.6
Patients with poor vision manual dexterity i.e. who are incapable to manage and maintain the prostheses
are poor choices for prosthetic rehabilitation. Once the nasal analysis is complete, the surgeon and
prosthodontist should provide outline of a planned procedures, alternatives to reconstruction to the
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patient. At this point is important to incorporate the patient's medical status, risks for complications,
expectations, and desires as it relates to the method of reconstruction

PREPARATION OF THE PATIENT
Patients are to be educated about the choice of prosthesis and retentive methods to be used. They should
be prepared to learn about their prostheses like about its attachment, removal and cleaning methods. They
are to be educated about the limited life span of the prostheses. 6
In the history of anaplastology a wide range of materials have been used such as porcelain, natural rubber,
gelatin and latex but the most commonly used materials are methacrylates and silicones, but none of them
fulfill all the requirements for a satisfactory prosthesis. 7

IMPRESSIONS IN NASAL DEFECTS
Proper impression making and recording of all the anatomical landmarks and favorable undercuts is of
utmost importance to fabricate a prosthesis that is functionally and esthetically acceptable.Various
materials like elastomers, alginate in conjugation with impression compound and dental plaster may be
used to make the impression
n of the facial defect.
Steps in impression making:
1. Drape the patient and apply petroleum jelly to the defect and surrounding areas to avoid the
impression material from sticking to the skin, eyebrows and eyelashes.
2. Moist gauze or cotton should be placed in the unfavorable undercuts to facilitate easy removal of
the impression. Care needs to be taken not to block the desirable undercuts as they are a source of
mechanical retention for the prosthesis which is to be fabricated.
3. Impression can be made of only the nasal defect or of the entire face depending on the extensions
of the planned prosthesis. (figure 1, 2)
4. Impression can be made of the defect and adjacent tissues using irreversible hydrocolloid
impression material. Paper clips can be attached on the wet surface of impression material and
reinforced with plaster.8
Alternatively the boundary for the external nasal impression may be outlined on the face using
softened modeling plastic impression compound to confine the impression material. A plastic
tube is then placed in the nostrils or mouth to allow the patient to breathe.2
An impression technique was reportedfor nasal prostheses that places pressure in the superior
regions of the nasolabial sulci.9
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5. Recently developed impression methods include use of intraoral scanners or CT scan of the face
which prevent discomfort to the patient and also prevent the distortion of tissue and defect
margins during impression making.10

FABRICATION OF WORKING CAST AND WAX PATTERN
1. The impression may be boxed using modelling wax and carefully poured in dental stone with
appropriate water powder ratio and a definitive undamaged cast may be obtained without any
voids.11
2. A wax pattern is fabricated on this cast using a donor impression or arbitrarily maintaining the
basic external anatomy of the nose or in some cases the pre-operative photographs may also be
used to fabricate the same. (figure 3, 4)
3. The margins of the wax pattern should be kept feather edge so that they merge properly with the
patient’s skin and there isn’t any unnecessary trimming of the final prosthesis.
4. A hollow wax pattern may also be fabricated to reduce the weight of the final prosthesis.12
5. The wax pattern is then carefully tried on the patient to see for the adaptability of the margins,
esthetics and patient comfort.
6. Wax patterns may also be prepared using the SLS technique which provide precise replicas of
the patient’s anatomy.13

PROCESSING OF PROSTHESIS
1. The wax pattern may be processed in the conventional manner by investing and flasking or the
wax pattern may be scanned again and the prosthesis may be fabricated by 3D printing.
The wax prosthesis is invested and the wax is eliminated. A moldis prepared and packed. The wax form is
processed in heat-polymerizing clear acrylic resin. Room temperature vulcanising silicones (RTV) or heat
vulcanised silicones (HTV) can be used for the same
For heat-polymesrising clear acrylic resin, an oil-based paint is mixed on a ceramic slab to match the skin
color of the patient. The paint was then incorporated into the heat-polymerizing acrylic resin monomer,
and polymer powder is mixed.The material is polymerized in a water bath at 740C for 8 hours.2
Whereas for RTV and HTV, intrinsic stains may be added for the measured quantity of the base and
catalyst of the silicone material and compared with the patients skin colour for precise shade matching.
The processing temperature for HTV is 180°C- 220°C

14

for about 30 min under pressure using metal

molds whereas RTVs requires heating the material at 150°C for a time, possibly an hour.15
2. The prosthesis is recovered after polymerization and rinsed with water to eliminate all residues.
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3. Feather-edged borders need to be developed so that the prosthesis merges with the skin and
surrounding tissues. This may be done using an acrylic bur or silicone polishing bur. The
prosthesis is then tried on the patients face and appropriate adjustments are made.

RETENTION OF PROSTHESIS
Retention is a major factor for the long-term success of facial prostheses. Common methods for anchoring
prosthesis are7

1. Anatomical anchorage is done to already existing anatomical structures for example: an undercut area
in the defect.
Partial or complete removal of nasal tissue can create a variety of anatomic possibilities for retention
due to the sub defect spaces provided by the nasal cavity and maxillary sinus.
Lateral nasal defects can be similarly treated with prosthesis projections, making use of gravitational
forces and anatomic spaces for retention. If the maxillary sinus is exposed by the lateral resection,
additional retentive space can be used.
Total excision of the nose may offer less opportunity for tissue retention if the maxillary sinuses are
not exposed. Occasionally, adequate external tissue undercuts will allow the prosthesis to be retained
without adhesives.

2. Mechanical anchorage is done with the help of spectacle frames, hair bands, magnets etc. Adhesives
are used for chemical anchorage but these have the disadvantage of irritation, perspiration and
movement that compromises the bond. ( figure 5,6)

3. Surgical anchorage commonly uses implants. Implants at cellular level can be retained by bio
integration, fibro-osseous integration or Osseo integration. 16 The most reliable anchorage is by Osseo
integration, as the implant gets structurally and functionally integrated in to the bone.
In metals titanium is the best choice of material for implanting prostheses. Implants made up of titanium
and titanium alloys, aluminum oxide ceramics, tantalum stainless steel, cobalt and nickel-based alloys
shows direct contact with the bone. Most importantly there is osteoblastic activity.14
A minimum of two implants may be placed, positioned in each lateral rounded nasal eminence. Because
the implants are not evenly placed and are located in different parts of the defect, the abutments may be
connected by a bar.17Zygomaticus implants have been used in an unorthodox manner. 18

CONCLUSION
Rehabilitation of facial defects relating to any region of the face is very important not only from a
functional point of view, but mostly for esthetic purposes. Maxillofacial prosthesis have shown to
tremendously affect the quality of life of the patient. Simple available materials can be extremely helpful
in the fabrication of maxillofacial prostheses if CAD-CAM or maxillo–facial implants are not accessible.
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These can be extremely cost effective, conservative and without side effects. But such methods require
artistic skills of the operator and are technique sensitive and manual labour which is reduced when the
digital workflow is considered. However, a thorough patient evaluation is always mandatory, to determine
the quality of restorations and the patient preferences.
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Figure 1: impression of the nasal defect made with irreversiblehydrocolloid

Figure 2: impression of face made with alginate and covered in plaster

Figure 3.Donor nose impression and wax pattern of nose
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Figure 4: wax pattern made according to the anatomy of the patients nose

Figure 5: Nasal Prosthesis

Figure 6: Retention of Nasal Prosthesis with spectacles
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Abstract
In order to determine the correct three dimensional position of the dental implant, three axes should be considered separately,

namely mesiodistal plane, buccolingual plane and the length of the implant from the top of the implant to the apex from the pros-

thetic table. To determine and confirm the planned position of the implant sites, radiographic techniques using intraoral periapical
radiograph and occlusal radiograph can be used, which can be equivalent to the accuracy and efficacy of a computer-guided implant

placement using 3D planning software. Thus, a 3-D cast-based guided implant surgery with confirmation using conventional radiographic techniques allows for the precise placement of dental implants.

Keywords: Dental Implants; Presurgical Planning; Intraoral Radiography; Guided Surgery

Introduction
Meticulous planning and careful surgical procedures are of prime importance for placing optimally aligned dental implants to achieve

a bone anchored osseointegrated implant [1]. Prosthetic failures may occur due to misaligned implants, particularly in replacement with

multiple implants. Surgical templates have been used to aid in placement of prosthetically driven implants worldwide. Different types of
surgical template fabrication techniques are available in the literature [2]. Primarily, acrylic resins along with or without vacuum-formed

matrix have been used for the fabrication of the radiographic/surgical template for implant placement [3,4]. The commonly used radio-

graphic techniques such as intraoral periapical and panoramic radiography are easily accessible but due to its inability to record the

buccolingual cross section of the bone and image distortion, it is not used routinely. Instead the width of the residual alveolar ridge can
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be determined using ridge mapping/bone mapping [5-7]. So, the present study describes a simple technique for 3 dimensional implant

placement and confirmation using conventional radiographic technique and surgical template.
Procedure
1.

Make a diagnostic cast in type III dental stone and duplicate the cast to receive 2 sets of cast for radiographic template fabrica-

2.

Evaluate the mesiodistal space, occlusal plane and interocclusal space of the proposed implant site and fabricate a diagnostic

3.
4.
5.

6.
7.
8.
9.

tion and bone mapping.

radiographic stent using autopolymerizing acrylic resin covering the proposed edentulous implant site with a 5 mm metal bearing in place.

Make a panoramic radiograph with the stent worn by the patient to confirm the proposed implant position and to measure the
magnification quotient of the radiograph to determine the exact apicocoronal position of the implant, as shown in figure 1.

Intraoral bone mapping of the proposed implant site is done using ridge mapping callipers/needle with stoppers by penetrating
it through the soft tissues. The mucosal thickness is measured and data is recorded.

The duplicate cast is prepared for die pin placement and die retrieval for bone mapping using dual die pins placed adjacent

to edentulous region of the proposed implant site. Die cutting is done in the middle of the edentulous region of the proposed
implant site and sectioned perpendicular to the ridge and a second cut two teeth away, for retrieval of the dies anterior and
posterior to the proposed implant site, as shown in figure 2 and observed for ridge thickness.

The soft tissue measurements recorded from the bone mapping of the proposed implant site in the patient’s mouth are transferred onto the retrieved die of the cast to delineate the available bone.

Ridge midline is marked occlusally and buccolingually over the sectioned cast, as shown in figure 3.

Secure the sectioned die on the surveyor to determine the angulation of the desired implant. The paralleling tool is secured on
the surveyor arm such that it coincides with the pencil marked midline buccolingually by tilting the cast, as shown in figure 4.

After determining the tilt and the desired angulation, tripoding of the cast is done to maintain the same tilt and a hole is drilled
using the milling machine into the secured sectioned segments, thus determining the final angulation for the desired implant
placement in a mesiodistal and buccolingual direction, as shown in figure 5.

10. A 2 mm metal pin with a metal sleeve is placed into the drill hole to provide a channel for the initial osteotomy and a hard surgical splint is fabricated using clear acrylic resin, as shown in figure 6.

11. The surgical template is worn by the patient firmly onto the tissues and intraoral periapical radiograph and occlusal radiograph

of the desired site is made to confirm the mesiodistal positioning, as shown in figure 7 and buccolingual positioning of proposed
implant in figure 8.

12. On successful placement of the implant using the surgical template, verification of the 3-dimensional placement of the implant
can be done using the periapical radiograph and occlusal radiograph.
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Figure 1: Panoramic radiograph showing metal bearing in proposed implant site.

Figure 2: Retrieval of individual dies to study the ridge thickness after die cutting of the proposed implant site.
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Figure 3: Ridge midline marked occlusally and buccolingually onto the sectioned die.

Figure 4: Milling machine used to drill hole in the proposed implant site at the predetermined angulation on the sectioned die.
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Figure 5: Sectioned die showing drill hole of the final angulation for the proposed implant.

Figure 6: 2 mm metal pin showing buccolingual and mesiodistal orientation of the proposed implant.
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Figure 7: Intraoral periapical radiograph showing mesiodistal position of the proposed implant placement in the patient’s mouth.

Figure 8: Occlusal radiograph showing buccolingual position of the proposed implant placement in the patient’s mouth.
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This article describes a simple innovative technique for fabrication of a 3 dimensional cast guided surgical stent using conventional

radiographic techniques and bone mapping that can be used for flap/flapless implant surgery.
Advantages of the present technique:
•
•
•
•
•

Uses conventional diagnostic and radiographic technique.
No special equipment required, so cost effective.

Simple to fabricate and avoids over exposure to radiation.

Can be used to fabricate surgical stents for completely edentulous arches.

A series of measurements of the proposed implant site can be made prior to reflection of a mucoperiosteal flap.

Limitations of the present technique:
•
•
•

Technique sensitive procedure and can be used efficiently for unilateral cases than bilateral cases.
Requires advanced tomographic imaging for completely edentulous cases.

Overestimation/underestimation of the mucosal thickness during bone mapping, especially in the maxillary posterior and palatal mucosa due to the varying mucosal thickness and thin cortical plates.

Clinical relevance

Scientific rationale for study
In this digital era, various digital technologies and techniques like computed tomography, cone beam computed tomography etc. are

used for dental implant placement. However, its high cost and feasibility, necessitates for a more simple, cost effective and easily available
technique, which provides nearly similar results.
Principal findings

The present technique is convenient and reliable for assessing suitability of potential implant sites, using conventional radiographic and
diagnostic techniques, although CBCT, CT, 3DCT etc remain the gold standard.
Practical implications

The technique described in the article can be used in conventional flapless cast guided implant surgery that is minimally invasive.

Conclusion

Although the technique used in this article is simple and effective in cases of partially edentulous cases, further research and modifica-

tion has to be carried out to the technique for effective use in completely edentulous cases and use of better flexible materials can be used
to fabricate the surgical template to further simplify the procedure.
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Evaluation of Effect of Surface Treatment of
Intaglio Surface on Retention of Complete
Cast Crowns Cemented with Different
Cements: An In vitro Study

veena b benakatti1, ulhas n amasi2, Raghunath patil3

ABSTRACT
Introduction: Recently, several adhesive primers for base metals
have become commercially available. The effect of metal primers
on noble alloys has been studied several times and proved to
be efficacious but there is insubstantial information about their
effect on base metal alloys. Hence the purpose of this study
is to evaluate the effect of surface treatment (sand blasting
with alumina oxide particles and metal primer) on retention of
complete cast crowns luted with different cements.
Aim: To compare and evaluate the effect of surface treatments of
intaglio surface on retention of complete cast crowns cemented
with different luting cements.
Materials and Methods: In this in vitro experimental study a total
of 50 extracted human sound premolar teeth were prepared to
receive cast metal crowns made of cobalt-chromium alloy. Teeth
were mounted in an index using autopolymerising acrylic resin;
crown preparations were made with a high-speed hand piece
stabilised by using a k-9 crown installation machine and 6° taper
was achieved for all preparations. Occluso-cervical dimension of
the teeth was standardised at 4 mm for all the samples. Based
on type of luting cement, the teeth were divided into five groups:

glass ionomer cement (10); resin modified glass ionomer cement
(10); resin-modified glass ionomer cement with surface treatment
(10); resin cement (10); and resin cement with surface treatment
(10). After surface treatment and cementation procedures,
samples were stored in storing media and then subjected to
tensile loading with universal testing machine (TU-400 Batch no99/01, Fine Spavy, INDIA) to separate crowns from the tooth.
ANOVA test followed by Tukey’s Honest Significant Difference
(HSD) post-hoc test were employed in the analysis of data. SPSS
17.0 statistical software was used to analyse the data.
Results: Among cements tested in the study, resin cement
with surface treatment (7.61±0.78) Mpa had the highest tensile
bond strength, while glass ionomer had the lowest tensile
bond strength (3.78±0.65) Mpa. Significant improvement was
observed in tensile bond strength after surface treatment with
both the cements (resin modified glass ionomer and resin
cement) with p<0.001.
Conclusion: The study reasonably concluded that the type
of surface treatment may have a significant effect on retentive
strength of crowns. Combination of sandblasting and metal primer
can be considered to improve the bond strength of luting agents.

Keywords: Dental alloys, Metal primer, Resin based cements, Retentive strength, Sandblasting

INTRODUCTION
Successful outcome of dental restorative procedures depends on a
number of factors. A few factors are structural whereas others are
implemented during the treatment procedure. The factors include
adequate tooth preparation, geometry of framed tooth, surface
roughness of the tooth, as well as intaglio surface of restoration
and cementing agents [1]. To enhance bond strength between
adhesive cement and casting, a rough and a contamination-free
surface is essential [1]. Due to lack of ideal tooth preparation form,
surface treatment of intaglio surface may have clinically relevant
correlations with the retentive strength of castings thus eliminating
the need for extensive procedures [2]. Improvement of bond
strength in intaglio surface of restoration can be accomplished by
various surface modalities such as airborne-particle abrasion with
alumina, glass beads, metal primers, lasers, and a combination of
these [3]. Among these, airborne-particle abrasion is a sensitive
and inexpensive technique in fabricating a roughened alloy surface
[4]. Intaglio surface refers to internal surface of casting which has
main role in retention. It should clearly duplicate external surface
of prepared tooth. Sand blasted, etched, surface treated intaglio
surface provide micro-mechanical retention. Metal primer treated
intaglio surface provides chemical retention [2].
Adhesion of resins to the substrate depends upon both physicochemical bonding and micro-mechanical interlocking [5]. Innovation
Journal of Clinical and Diagnostic Research. 2020 May, Vol-14(5): ZC07-ZC12

of metal primers has improved bond strength of resin cements
to dental alloys, which provides micro-mechanical retention as
well as chemical bonding [4]. Metal primers and some resin
cements have active monomers that create a strong chemical
bond between resin-based materials and oxides present on the
metal surface. Metal primers have shown to be effective on noble
alloys [6]. There is a lack of evidence about their effect on base
metal alloys. Hence, studies investigating the effect of metal
primers on retention of base metal alloys are required [4]. Glass
Ionomer Cement (GIC) is the most commonly used conventional
luting agent for cementation of fixed dental prosthesis. Chemical
adhesion to tooth structure, good translucent properties, and
ideal cariostatic potential has made GIC an extremely definitive
luting agent [7]. To overcome the drawbacks of conventional luting
cements, Resin-Modified Glass Ionomer (RMGI) and resin-based
luting agents were introduced which revolutionised the restorative
techniques. A dual-cure hybrid, higher flexural strengths, fluoride
release from the cement, and ease of handling are the advantages
of RMGI compared to conventional GICs [7]. Good strength,
multiple substrate adhesion, insolubility in oral conditions and
esthetic potential have made resin based luting agents as an
appropriate choice for fixed dental prosthesis. Resin cements are
preferred mostly when the preparation lacks optimal retention and
resistance forms [8].
7
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Null hypothesis states that surface treatment of intaglio surface does not
have any effect on retention of complete cast crowns. In the current in
vitro study, an attempt was made to compare and evaluate the effect of
surface treatment of intaglio surface with sand blasting and metal primer
on retention of complete cast crowns cemented with different luting
cements. The effect of metal primers on noble alloys has been studied
several times and proved to be efficacious but there is insubstantial
information about their effect on base metal alloys hence this study was
conducted to study effect of metal primer on base metal alloys.

MATERIALS AND METHODS
The current in vitro experimental study was conducted at three
centers: Department of Prosthodontics, KLES VK Institute of
Dental Sciences; SDM Dental College, Dharwad; Belgaum Material
Testing Centre, Belagavi, Karnataka. The study was conducted in
September 2015 over duration of 3 months.
A total of 50 extracted sound human maxillary first premolar teeth with
healthy and intact surfaces were chosen for the study (extracted for
orthodontic treatment). Sample size calculation was done by formula,
where d is standard deviation, E is error rate, 1.96 is 95% confidence
1.962 δ2
E2

n=

Extracted teeth were collected from department of oral surgery over
period of one week. Once collected; the adhering soft tissue and
the blood were cleaned under running water and stored in a closed
container containing artificial saliva until use [9-11]. Selected teeth
were divided randomly into three groups. Each group was luted
with three luting cements-GIC (10) (GC Gold Label, GC corp, Tokyo
Japan), RMGI (20) (GC FugiCEM, GC Corp, Tokyo Japan), and resin
cement (20) (RelyxTM U200, 3M ESPE, Germany). Ethical clearance
was not obtained as study (in vitro) conducted did not involve any
living subjects [Table/Fig-1].

[Table/Fig-1]: Materials used in the present study.
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[Table/Fig-2]: Specimen held on the surveyor base and placed over K-9 crown
installation device for tooth preparation.

[Table/Fig-3]: Specimens prepared.

Horizontal notches were positioned on roots of every tooth for
retention and centered in index using an autopolymerising acrylic
resin [12]. (DPIRR, Cold CureBatch no: 4156) specimen preparations
were done by a single operator. A jig was held firmly on surveyor
base and crown preparations were made with a high-speed hand
piece and stabilised by using a k-9 crown installation machine at
the desired taper [13,14]. To frame axial surfaces and establish a
finish line, parallel-sided course diamond points with rounded tip
were used [12]. With the hand piece held at intended taper, tooth
preparation was done by moving base of the surveyor against the
diamond bur. Occlusal surface of the teeth was made flat [4,15],
parallel to the floor, and occlusocervical dimension of the teeth was
standardised at 4 mm for all the samples [1,16]. A new bur was
used for every test group [Table/Fig-2,3] [17].

software [18]. After measuring the surface area, die preparation
[4,19] die spacer application (Han Dae Chemical, Korea), Die spacer
was applied in 2 layers to obtain approximately 25 μ thickness with
0.5 mm short of the margin. Wax patterns were fabricated using
inlay casting wax by dipping the die twice in molten blue inlay wax
in a prewarmed wax-pot, to achieve a standardised thickness of
1 mm. Wax patterns were immediately invested after remargination
to minimise distortion [19]. Conventional lost wax technique was
carried out to completely eliminate wax from the moulds, casting
procedures using cobalt chromium alloys were carried out in an
induction casting machine to fabricate metal copings. A total of 50
castings of same dimensions were recovered from the investment
and finished and polished to standardised thickness of 1 mm [19].
Surface treatment and cementations were performed as follows [4]:

Crown preparation with taper of 6° was achieved for all the
specimens by tilting the hand piece to their respective degree. A
small indexing groove was made using carbide bur to establish path
of insertion for seating [16]. Tooth preparations were done by single
operator and blinding was considered to overcome experimental bias.
The surface area of each specimen was calculated using AutoCAD

Group A (Control group): Sandblasted for 15s at 0.3 Mpa pressure
with 50 µm particles of aluminum oxide + cemented with GIC (control
group-10). Several studies have proved GIC to be gold standard and
in clinical use since many years. It’s widely used in clinical practice
and proved to provide good retention for long time hence it is used
as control [15,17,18].
Journal of Clinical and Diagnostic Research. 2020 May, Vol-14(5): ZC07-ZC12
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Group B1: Cemented with RMGI, without surface treatment
(sample-10)
Group B2: Intaglio surface of casting was sandblasted for 15 seconds
at 0.3 Mpa pressure with 50 µm particles of aluminum oxide (Renfert,
Germay), cleaned in an ultrasonic unit for a min, rinsed with water
spray and dried with oil free air, and then a single layer of metal primer
(Monobond N, Ivoclair Vivadent Lot no: R71491) was coated with
micro brush. Allowed material to react for 60 seconds and excess
dispersed with stream of air+cemented with resin modified GIC.
(Sample-10)

Veena B Benakatti et al., Effect of Surface Treatment on Retention of Cast Crown

fracture (adhesive failure, when more than 75% of cement remained
attached on the axial wall of the tooth) was considered in the study.
Specimens after debonding were observed under stereomicroscope
for 3D view and evaluate type of failure [Table/Fig-5] [4].

Group C1: Cemented with resin cement, without surface treatment.
(Sample-10)
Group C2: Intaglio surface of casting was surface treated as in group
B2 + cemented with resin cement. (Sample -10) [Table/Fig-4].

[Table/Fig-5]: INSTRON universal testing machine.

STATISTICAL ANALYSIS
SPSS 17.0 statistical software was used to analyse the data. The
data obtained were subjected to statistical analysis using ANOVA
test followed by Tukey’s Honest Significant Difference (HSD) posthoc test. The mean average values were calculated for each
group and the standard deviations were calculated. p<0.05 was
considered significant for all the tests.

RESULTS
[Table/Fig-4]: Experimental groups prepared for each cement type and surface
treatment.

After surface treatment, Cements were mixed according to
manufacturer instructions and cemented onto teeth by single
trained operator. GIC powder liquid was mixed in ratio of 3:1 by
weight. Resin modified GIC and resin cements were supplied as two
paste systems with auto dispensing device. With this device equal
quantity of each paste by volume were dispensed and mixed. Thin
film of luting cement was applied to intaglio surface of crown with a
plastic instrument. The crowns were seated on corresponding tooth
under constant load of 5 kg for 10 minutes along the long axis of
the tooth with help of customised device to maintain weight of 5 kg
for each specimen [4]. Excess cement was removed from all the
samples and stored in 100% humidity at 37°C for 3 months in a
storage media to simulate oral conditions and accomplish artificial
ageing [12].

Method of Testing
A special holding device was fabricated for the purpose of holding
the specimen in INSTRON universal testing machine [4,18]. The
machine was switched on and tensile load of 500 kN at crossspeed of 0.5 mm/min was applied [18]. The breaking load was
noted when the casting got separated from the tooth. The force at
failure was noted in newton (N). The tensile force required to break
the specimen was calculated in Megapascals (Mpa) according to
the following equation [12].
Force (n)
Tensile strenghth=
Surface area (mm2)
Each separated crown was subjected to stereomicroscopic analysis
(LEICA stereomicroscope, LEICA Microsystems, Germany) to
perceive the nature of bond failure. All the recordings were made by
one observer. Three modes of failure were instituted, cohesive failure
that is within cement, adhesive failure between metal and cement,
and mixed failure combination of both. Metal cement interface
Journal of Clinical and Diagnostic Research. 2020 May, Vol-14(5): ZC07-ZC12

The mean tensile bond strength of all the groups is shown in the
[Table/Fig-6]. Among these, group C2 (resin cement with surface
treatment) showed highest tensile bond strength (7.61±0.78 N/mm2),
whereas group A (GIC control group) showed least tensile bond
strength (3.78±0.65 N/mm2). The mean tensile bond strength
between different groups of luting cements showed statistically
significant difference (F=60.061, p<0.001)

Group

N

Mean±SD,
N/mm2

A

10

B1
B2

95% confidence interval for mean
Lower bound

Upper bound

Range
(Mpa)

3.78±0.65

3.31

4.25

2.82-4.95

10

5.14±0.50

4.78

5.50

4.34-6.21

10

6.09±0.61

5.64

6.53

5.49-6.98

C1

10

6.83±0.39

6.54

7.12

6.21-7.34

C2

10

7.61±0.78

7.05

8.18

6.16-8.59

Total

50

5.68±1.49

5.25

6.10

2.82-8.59

[Table/Fig-6]: The distribution of mean tensile bond strength of all five groups.
*Significant; SD: Standard deviation

Comparison of mean difference of tensile bond strength within
different luting cements by applying Tukey’s HSD post-hoc test
showed statistically significant results. Firstly, the mean difference
of GIC (group A) was compared with the mean difference other test
groups. Similarly, the mean tensile bond strength of RMGI (group
B1) compared with group C1 and C2 showed highly significant
(p<0.001*) whereas with B2, the difference was statistically significant
(0.010*). Comparison between group B2 and C2 showed statistically
significant (p<0.001*) result whereas with group C1, the difference
was not statistically significant (p=0.064). In addition, comparison
between group C1 and C2 showed statistically significant difference
(p<0.047*; [Table/Fig-7].
Two subsets of groups with statistically similar means were created
by Tukey’s test. The first and second subsets contained means
of group A and group B1 (indicated no other groups have similar
means), whereas the third subset contained group B2 and group
C1 had one mean per group (indicated that these groups have
9
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(I) Groups

(J) Groups

Mean difference (I-J)

p-value

B1

−1.36400*

<0.001*

A

B1

B2
C1

B2

−2.30500*

<0.001*

C1

−3.05000*

<0.001*

C2

−3.83100*

<0.001*

B2

−0.94100*

0.010*

C1

−1.68600*

<0.001*

C2

−2.46700*

<0.001*

C1

−0.74500

0.064

C2

−1.52600*

<0.001*

C2

−0.78100*

0.047*

[Table/Fig-7]: Comparison of mean tensile bond strength within different groups of
luting cements Tukey’s HSD post-hoc test (p<0.001).

similar means). The fourth subset contained means of group C2
(indicated no other groups have similar means). Only two groups
group B2 and group C1 had similar means and was found to be
statistically insignificant.
Mean tensile bond strength of Glass ionomer cement control group
(3.78±0.65) was significantly lower than mean tensile bond strength
of other test groups. Resin cement with surface treatment showed
highest retentive strength among all tested groups while glass
ionomer cement showed lowest tensile bond strength.
Null hypothesis that Surface treatment of intaglio surface does not
have any effect on retention of complete cast crowns was rejected
as the surface treatment significantly improved bond strength
improving retention [Table/Fig-6,7].

DISCUSSION
The purpose of the study was to assess and evaluate the retention of
complete cast crowns, which were subjected to surface treatments
involving sandblasting with alumina particles and metal primer
and these restorations were cemented with GIC, RMGI, and resin
cement. Objectives of this study were to comparatively evaluate
surface treatments and cements and their effect on retention of
complete cast crowns.
This study showed that the mean retentive strength of resin cement
and RMGI increased after surface treatment with sand blasting and
metal primer. With significant statistical difference, the resin cement
indicated greater tensile strength values, followed by RMGI and
GICs. Similarly, a study conducted by Consani S et al., also showed
that the resin cement was superior when compared with glass
ionomer and RMGI [20].
Metal primers contain active monomers that promote chemical
bonding between the cement and the oxides present on the
metal surface. Metal primers provide chemical as well as
mechanical retention. Mechanical retention achieved by etching
of metal surface by acids in metal primer. Metal primers having
a phosphoric acid monomer (MDP, 10-methacryloyloxydecyl
dihydrogen phosphate) react with readily formed oxides of base
metal and improve the bonding of resin to the metal. Use of these
metal primers require adequate isolation, avoid contact with skin
and mucus membrane [4].
GIC is considered as control as most of the studies have proved it to
be gold standard and is in clinical use since many years. It’s widely
used in clinical practice and proved to provide good retention for
long time. Surface treatment with metal primer considered only for
test groups i.e., resin modified GIC and resin cement. Metal primer
does not react with GIC, hence only surface treatment with alumina
particles was done for control group.
With regard to bond performance, resin cement showed higher
bond strength than RMGI. Capa N et al., also studied the
bonding performance of RMGI cement and self-adhesive resin
10

www.jcdr.net

cement to various fixed prosthodontic core materials and found
the highest bond strength for RelyXUnicem (resin cement) and
the lowest for FujiCem (GIC) which is in agreement with current
study [21].
Matsumura H et al., evaluated that bonding of a cobalt-chromium
alloy with acidic primers and found that all acidic primers used
in the study elevated bond strength of resin to cobalt chromium
alloys, which is in agreement with the present study, where surface
treatment with metal primer increased bond strength of resinbased cements [22]. A study conducted by Di Francescantonio
M et al., also studied the effectiveness of application of adhesive
primers to cobalt-chromium and nickel-chromium metal alloys on
the bond strength of resin cements to alloys [6]. They concluded
that the application of metal primer led to a higher bond strength
for LinkMax resin cement when used in both the metal alloys, which
was in agreement with the current study. However, similar results
were not found with other cementing systems used in their study.
Also, a study conducted by Yoshida K et al., evaluated the bond
strengths of four resin cements to cobalt-chromium alloy using two
adhesive primers [23]. They also evaluated the effect of four adhesive
primers on bond strength of a self-curing resin to cobalt-chromium
alloy [24]. All the primed specimens showed improved shear bond
strength between resin cement and cobalt-chromium alloy when
compared to nonprimed specimens. The results obtained were
concurrent to current study that metal primers improved retentive
strength of cobalt chromium crowns.
All the intaglio of castings were subjected to airborne abrasion
from alumina to seize over the superficial oxide layer before
application of metal primer. This also helped in mechanically
cleaning the surface of investment, and increase the surface
bonding area. This procedure had been used in study conducted
by Di Francescantonio M et al., and Kunt GE et al., to prepare
the surface for bonding [25,26]. Similarly, a study conducted
by Freitas APd and Francisconi PAS, assessed the effect on
shear bond strength and their mode of fracture after different
intaglio surface treatments between a metallic alloy and resin
cement [27]. They observed an improved retention with the alloy
primer; however, there was less bond strength when compared
to sandblasting. In the current study, metal primer enhanced
bonding with sandblasted alloy surface. Fairly alike, two studies
conducted by Yoshida K et al., also assessed the effect of
adhesive primers for noble metals and found results similar to
current study [Table/Fig-8] [28,29]. Hence, metal primers can
be regarded as an efficient method of improving retention for
base and noble metal alloys and for cementation of fixed dental
prosthesis. Sarafianou A et al., studied the effect on the bond
strength between base metal alloy and indirect composite resin by
using adhesive primers. they concluded that the airborne particle
abrading nickel chromium castings with 50-μm alumina particles
and proper adhesive primer can achieve a clinically satisfactory
metal-resin bond strength [30]. thus, metal primer is useful in
improving resin metal bonding.

Limitation(s)
Although the test methods used in current study attempted to
simulate the clinical conditions there were some limitations. In the
current in vitro study fixed taper and height for crown preparations
were used, however this is not the case in clinical situations, this
may show a different clinical outcome. The bonding of the cement
to the extracted teeth may not be similar to bonding with natural
vital tooth which may have affected the result. The unilateral static
loading force applied to specimen cannot replicate the complex
dynamic forces present in the oral cavity during mastication and
parafunctional habits.
Journal of Clinical and Diagnostic Research. 2020 May, Vol-14(5): ZC07-ZC12
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Reference

Aim of study

Material type

Cements used

Surface treatment

Results

Consani S et
al., [20]

Effect of different cements
on tensile strength of
metallic crowns subjected to
thermocycling

Nickel chromium

SS White zinc phosphate,
Vitremer RMGIC, Rely X
resin cement

-

Resin cement >zinc phosphate and resin
modified GIC which is in agreement with
current study where resin cement showed
higher bond strength than RMGIC

Capa N et al.,
[21]

Comparison of Shear bond
strength of luting cements
to different restorative core
materials

Au-Pd-Ag, Co-Cr,
Ni-Cr-Mo, Ni-Cr-Fe
titanium, zirconia
and Empress

RelyX Unicem and
FujiCem.

-

Resin cement was found to have higher
Bond strength with different metal alloys
and Zirconia than that of RMGIC. This is in
agreement with current study

Matsumura H et
al., [22]

Effect of acidic primers on the
bonding of luting agents to
cobalt chromium alloy.

Co Cr alloy

Super-Bond Opaque

Acryl Bond,
Cesead opaque primer,
Metal primer,
MR bond
Super Bond liquid

All five primers enhanced bonding of resin
to co-cr alloy which is similar to results of
current study

DI
Francescantonio
M et al., [6]

Effect of adhesive primers
on the bond strength of resin
cements to alloys.

cobalt-chromium
and nickelchromium

Bistite II DC, LinkMax,
Panavia F 2.0, RelyX
Unicem

Metaltite, Metal Primer
II, Alloy Primer, Ceramic
Primer

The study concluded that adhesive primers
did not increase the bond strength between
alloy surfaces and resin cements.

Yoshida K et
al., [23]

Effect of adhesive primers on
Shear bond strengths of resin
cements to alloys.

cobalt-chromium
(Co-Cr) alloy

Imperva Dual, Panavia
21, Super-Bond C&B
and Bistite Resin Cement

Metal Primer and
Cesead Opaque Primer

The Cesead Opaque Primer has resulted to
enhance the shear bond strengths of resin
cements to alloy as compared with nonprimed and Metal Primer. Results of this
study are similar to the current study

Di
Francescantonio
M et al., [25]

Studied the effect of adhesive
primer on the bond strength of
resin cements to cast titanium.

Titanium

Bistite II DC, Link Max,
Panavia F 2.0, RelyX
Unicem and RelyX ARC

Metaltite, Metal Primer
II, Alloy Primer and
Ceramic Primer

Adhesive primers were proofed to enhance
bond strength of cast titanium to resin cement.
These findings are similar to the findings of
current study

Freitas APd
and Francisconi
PAS, [27]

Metal Primer Effect on the
Bond Strength of Metal and
Resin Interface

Co-Cr-Mo Remanium CD

Rely X TM

Sandblasting and
Alloy Primer (Kuraray);

Alloy Primer increased the retention
between the cement and the polished
surface of alloy.

Yoshida K et
al., [29]

Effect of adhesive primers
on bond strengths of resin
cement to noble metal

silver-palladiumcopper-gold

BistiteII (BRII), Panavia
Fluoro Cement (PFC) and
Super-Bond C&B (SB)

Alloy Primer (AP), Metal
PrimerII (MPII) and
Metaltite (MT

Bond strength seemed to improve in primed
specimens in comparison to nonprimed
specimens

Current study

Effect of surface treatment on
retention of cast crowns luted
with different cements

Cobalt chromium

GIC GC Gold Label,
RMGI GC FugiCEM, resin
cement RelyxTM U200

Sandblasting and
Metal primer
(monobond N)

Combination of sandblasting and metal
primer enhanced bond strength of cast
crowns to resin based cements

[Table/Fig-8]: Tabulation and comparison of other studies with the current study [6,20-23,25,27,29].

CONCLUSION(S)
Within the limitations of the current study, sandblasting plus metal
primer application can be an effective method of increasing bond
strength of crowns to resin-based cements. Since application of
metal primer is simple and effective method of increasing retentive
strength, this could be an alternative to various other complicated
surface treatments. Further investigation are needed to assess factors
like, taper of preparation, different metal alloys being cemented,
effect of the auxiliary retentive features, effect of various other surface
treatments, different luting agents, and their film thickness. To
authenticate the findings of the study, the surface treatment of intaglio
of crown may be applied clinically. Such study would validate clinical
outcome of surface treatment for resin-based cements on retention.
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Editorial

Special issue
Introduction
Health Science Conferences are a useful tool for
upgrading ourselves in academics, networking among
peers of our own specialty and a forum where one
will get valuable feedback what needs to be improved.
Enormous numbers of papers are presented in the
conferences. One might see the conference paper also as
a precursor of a follow‑up publication in mind. Hence,
these papers can be publishing in the journal as a special
issue of the concerned journal.

b.
c.

What Is a Special Issue?
A special issue is an issue compiled and released by
the journal dedicated to one given topic/specialty with
the latest work on that subject. The special issue can be
distinctive and valuable reference source for the young
researchers of the same field.
High‑quality special issue benefits not only the
researchers but also the associated Journal. As the special
issue is very specific publication of a current topic, it
can enhance the profile of the journal and can lead to
increasing citations.

Composition of Special Issue
The special issue can consist of 15–20 research articles,
with majority of them being original articles and the rest
being review articles, case reports, and letter to editor.
There is no restriction on the number of pages or word
limitation in an article, provided that the articles are
of good quality. If the articles submitted are 8 or < 8
in number, they are not considered for special issue.
Special issue can be published in anytime of the year
with proper planning and approvals from the journal
board. Conference organizers can also publish a special
issue with full‑length papers exhibited in the conference,
symposium, or workshop.

Steps to Create a Special Issue
a. The editor has to first select the hot topic/current
topic of the research with precise aims and scope
of the journal and has to prepare a proposal for the
same. This proposal also included title for the special
issue, aims, scope including topics to be covered,
timelines, guest editors list, estimated number of
submissions, brief editorial statement for special

d.

e.

f.
g.
h.
i.
j.
k.
l.

issue, publication details (submission deadline,
review process, and publication date), and a draft
for call for the papers
The proposal is evaluated by the editorial board, and
after approval, announcement for call for the papers
has to be given in its current issue with all deadlines
A guest editor has to be appointed, who may be
perusing or expert in similar kind of research.
The guest editor acts as a liaison officer with peer
reviewers and contributing authors responsible
for managing the whole peer‑review process and
to compile the accepted manuscripts. The consent
of guest editor has to be obtained, as bringing up a
special issue is time‑consuming job. The guest editor
is also responsible for fair and timely peer‑review
process
The guest editor has to make the rules and regulations
with respect to submission of papers, their peer
review process, acceptance/rejection, conflict of
interest, and selection of expert peer reviewers in the
chosen field
The review process will be a thorough and has to be
as per the Committee on Publication Ethics and the
International Committee of Medical Journal Editors
guidelines
The guest editor ensures the quality in content of
paper, plagiarism check, and transparency
Publication fee, if any, has to be decided in the
beginning and announced along with call for papers
The Guest Editor has to maintain the confidentiality
of all submitted research papers.
The editor has to follow the Journals Policy and
Guidelines
The guest editor has all the rights to reject the papers
at any stage to maintain the quality publication in the
special issue
One special issue per volume can be published
Special issues can be brought about
institutions/professional associations on their
10/25/50/75/100 years achievements, etc., as
milestones.

For example, currently, the British Medical Journal has
announced for special issue in preclinical meta‑research
and has call for papers. The guest editors have been
identified and notified as David Howells (University
of Tasmania, Australia) and Kim Wever (Radboud
University Medical Center, Netherlands). The aims,
scope along with all deadlines, and details have been
mentioned in their website.

© 2020 Indian Journal of Health Sciences and Biomedical Research KLEU | Published by Wolters Kluwer ‑ Medknow

3

[Downloaded free from http://www.ijournalhs.org on Thursday, August 27, 2020, IP: 182.48.231.7]
Kour and Angadi: Special issue

Conclusion
The special issue is comprehensive publication on a
specific topic which can improve the citations and
readability of the respective journal.[1-3]

2.

3.

https://www.journals.elsevier.com/physiology-and-behavior/
policies-and‑guidelines/special-issues-guidelines-for-guesteditors. [Last accessed on 2020 Jan 01].
Guidance for Special Issue Proposals. Available from: https://www.
journals.elsevier.com/world‑development/policies/guidancefor‑special‑issue‑proposals. [Last accessed on 2020 Jan 01].
Special Issue: BMJ Open Science. Available from: https://openscience.
bmj.com/pages/special‑issue/[Last accessed on 2020 Jan 01].
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Knowledge, Attitude, and Practices Regarding Child Abuse and
Neglect among Members of Different Occupations in Belagavi:
A Questionnaire Study
Chandrashekhar Badakar, A. Gowtham, Shivayogi M. Hugar, Niraj S. Gokhale, Rucha Davalbhakta, Shreyas Shah
Department of Pedodontics and Preventive Dentistry, KLE Academy of Higher Education and Research, KLE VK Institute of Dental Science, Belagavi, Karnataka, India

Abstract
Introduction: Child abuse and neglect is a global phenomenon and it can occur in a child’s home or in organizations, schools, or communities.
Child abuse and neglect has an impact on individuals, families, and communities, particularly all domains of children’s developmentphysical, psychological, cognitive, behavioral, and social. The aim of the survey was to assess and compare the knowledge, attitude, and
practices of child abuse and neglect amid the members of the occupations doctors, police, advocates, and teachers residing in Belagavi city.
Materials and Methods: A questionnaire with 16 questions regarding the knowledge, attitude, and practice about child abuse and neglect
was distributed to 200 members of various professions doctors, police, advocates, and teachers. Results: The response showed that teachers
(98%) had better knowledge than the other group and all the members had a positive attitude. Lawyers (63%) had the most minimum practice
toward child abuse and neglect. Conclusion: The results of this study showed that all the members involved in the study has a positive attitude
toward tackling child abuse and neglect with teachers having the most knowledge and lawyers with minimum practice.
Keywords: Child abuse, doctors, lawyers, neglect, police officers, teachers

Introduction
Child abuse and neglect is all of the actions and inactions that
prevent or limit a child’s development which are directed at
the child by an adult such as mother, father, or the caregiver
and which are described as inappropriate or destructive by
societal rules and professionals.[1] Child abuse and neglect
has an impact on individuals, families, and communities,
particularly all domains of children’s development – physical,
psychological, cognitive, behavioral, and social. India is home
to 19% of the world’s child population and 42% of the Indian
population is aged below 18. Furthermore, a national study
from India found that more than half (53%) of children were
physically and/or sexually abused. Unfortunately, in most
(83%) of the cases, the parents were the perpetrators.[2]
Child abuse and neglect is not a problem that can be solved by
making only one occupational group competent in this field.
All disciplines should fulfill their responsibilities within the
Submitted: 16‑Nov‑2018 Revised: 22-Jan-2020
Accepted: 26-Apr-2020 Published: 09-Jul-2020
Access this article online
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DOI:
10.4103/ijpr.ijpr_28_18

framework of public social politics and there should be strict
interdisciplinary interaction and cooperation. Maltreatment
of children by their parents or other caregivers is a major
public-health and social-welfare problem in high-income
countries. It is common and can cause death, serious injury,
and long-term consequences that affect the child’s life into
adulthood, their family, and society in general.[3] Discussion
of sexual abuse should come in the form of education about
healthy sexuality for children. Just as it is important for
parents to teach their children about traffic and fire safety,
it is equally important for them to teach their children about
personal safety. These discussions should be adapted to the
developmental and cognitive level of the child and incorporated
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into other discussions about staying safe.[4] Knowledge of the
correct terminology for genitals is deemed critical to others’
response to children’s disclosure of abuse. Children who make
disclosures using in correct terminology may not be understood
and consequently, not receive a positive, supportive response to
their disclosure.[5] Occupational groups such as doctors, nurses,
police, and teachers, who constantly come face-to-face with
children are responsible for reporting signs of abuse or neglect
in children.[1] Therefore, this study is aimed to evaluate the
knowledge, attitude, and practice of teachers, doctors, police
officers, and lawyer concerning child abuse and neglect.

Materials and Methods
The study was conducted in Belagavi city, Karnataka, India,
after obtaining institutional ethical approval and consent
from the participants. The questionnaire was distributed to
all four occupational group namely teachers, lawyers, police
officers, and dental specialists (n = 200), each group containing
50 participants. The study was anonymous, voluntary, and all
of the respondents signed an informed consent. The pretested
and validated questionnaires were handed to the respondents.
The average time needed to fill out the questionnaire was
about 10 min.
The questionnaire consisted of 16 questions/statements divided
into four parts [Table 1]. In the first part of the questionnaire
respondents filled in their general information – gender,
occupation, education, age, and marital status. The second
part of the questionnaire referred to the knowledge of the
respondent on the topic of child abuse and neglect. The third

part contained questions regarding the attitude toward child
abuse and neglect. The fourth part of the questionnaire was
comprised of questions dealing with the practice of identifying
and reporting abuse.

Results
From a total of 200 member study group, a response rate of
100% was observed. The responses obtained were entered into
an excel sheet and descriptive statistics was used to obtain
the results.
Among the study group, teachers showed higher knowledge
levels (83%) followed by lawyers (76%), police officers (73%),
and doctors (63%). The range of correct answers with regard
to practice of child abuse and neglect for varied from 84% to
63% [Figure 1].

Discussion
This study among teachers, police officers, lawyers, and
doctors has shown that their knowledge of child abuse
and neglect is adequate, even though they feel the need
for additional education. Social workers have received
instruction in identifying and assessing child abuse and
work with it every day, giving them a more pragmatic view
of abuse overall.[4] Child maltreatment is a particular distress
in the newly sovereign eastern and central European states,
where the economic transition in the past 15 years has
been associated with substantial ascend in impulsive adult
mortality. Although data are scarce, a questionnaire survey

Table 1: Questionnaire: Demographic data
Gender: Male    Female ;		 Occupation: ____________; Education: _____________
Age: 20-30 years ;
31-40 years ;
Above 41 years 
Marital status: Married 
Single 
If married, do you have children: Yes 
No 

A. Knowledge regarding child abuse and neglect
Do you know what is child abuse and neglect?
Do you know the difference between child abuse and child neglect?
Do you think children have rights regarding child abuse and neglect?
If the child readily states that adult has caused harm, accusation should be addressed?
Children who have been abused usually tell someone soon after the abuse?
A child with bad hygiene shows that the child is neglected?
Not having the child’s vaccines done or having them done late is a sign of neglect?
Do you know the helpline number for child in distress in India?

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
No
No

Not sure
Not sure
Not sure
Not sure
Not sure
Not sure
Not sure
Not sure

Yes
Yes
Yes

No
No
No

Not sure
Not sure
Not sure

Yes
Yes
Yes
Yes
Yes

No
No
No
No
No

Not sure
Not sure
Not sure
Not sure
Not sure

B. Attitude regarding child abuse and neglect
Are you aware of the different types of child abuse and neglect?
Are you aware of the child protection act? (NCPCR Act 2005)
Have you heard of the UNICEF Convention on the rights of the child?

C. Practices regarding child abuse and neglect
Have you come across a case of child abuse and neglect?
Have you ever tried to help a victim of child abuse and neglect?
Will you report a case of child abuse and neglect?
Are you able to inform the concerned people if the child is abused?
If you feel a child might be a victim of child abuse and neglect, will you take any steps to find out the truth?
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that children who have been abused often grow up to abuse
their own children, their spouse, and even their parents, a
situation referred to as “RETRIBUTION ABUSE.”

Conclusion

Figure 1: Responses obtained

of children aged 10–14 years in Macedonia, Latvia, and
Lithuania. Moldova recorded the lowest yearly prevalence
rates of severe and moderate psychological abuse and
physical abuse in Macedonia (18% and 12%, respectively)
and the highest in Moldova (43% and 29%, respectively).
Abuse was higher in rural areas than in urban areas and
was associated with parental overuse of alcohol. The WHO
national prevalence study of child maltreatment in Romanian
families showed that physical neglect was reported by 46%
of adolescents’ surveyed, emotional neglect by 44%, and
educational neglect by 34%. [5] For awareness programs
refined approach is required to tailor efficient training
programs that are appropriate for each of the subgroups.
For instance, there are indications that in certain areas
nurses differ from physicians in their training needs and
in their experience with reporting child maltreatment, and
they in turn differ from social workers.[6] Mathews reported
that teachers with training (at either or both preservice and
in-service levels) have higher confidence in their ability to
identify indicators of child sexual abuse, and higher selfrated knowledge of the indicators of child sexual abuse.[7]
Signs of abuse and neglect are best recognized by dentist
who have been educated and five times more likely to make
a report than the dentist who are not.[8] Moreover, child
maltreatment is a cyclic disease, so it should be prevented,
identified, and reported with utmost urgency as abused
children often become abusive parent.[9] It has often been said

The following conclusions can be drawn from this research:
• The level of knowledge of people participated in the study
to the topic of child abuse and neglect was variable and
needs to be improved. One of the main reasons for this is
because limited exposure toward the topic
• There was a positive attitude toward the actions needed
to prevent child abuse and neglect
• The amount of practice to eliminate child abuse and
neglect from the city of Belagavi was enormous among
the participants of the study as they were able to report any
suspicious or identified case and take legal obligational
responsibility to rescue the children from the darkness of
child abuse and neglect.
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Comparative evaluation of
antibacterial efficacy of green
coffee bean extract mouthwash and
chlorhexidine mouthwash against
Streptococcus mutans and Lactobacilli
spp. – An in vitro study
A. Gowtham, Chandrashekhar M. Badakar, Shivayogi M. Hugar, Niraj S. Gokhale,
Rucha N. Davalbhakta, Riddhi Joshi
Abstract:
INTRODUCTION: Dental caries can occur in an individual irrespective of age, which makes preventing
the incidence of dental caries vital. The prevention of dental caries includes various types of oral
hygiene measures. One such modality is the use of mouthwash. As chlorhexidine mouthwash
causes several adverse effects, there is a need for herbal alternative. Green coffee bean extract is
one such herbal alternative.
AIM: The aim of this study is to compare and evaluate the antibacterial efficacy of green coffee bean
extract mouthwash and chlorhexidine mouthwash against Streptococcus mutans and Lactobacilli spp.
MATERIALS AND METHODS: The ethanolic extract of green coffee bean was obtained by treating
it with cellulase and 30% ethanol. Minimum inhibitory concentration and minimum bactericidal
concentration were obtained by the broth dilution method and culture plating method, respectively.
Based on these values, 3% green coffee bean extract mouthwash was prepared, and the antibacterial
efficacy against S. mutans and Lactobacilli spp. was tested using the direct contact test. The obtained
data were analyzed using the Mann–Whitney U‑test and Wilcoxon matched‑pair test.
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RESULTS: Intergroup comparison using Mann–Whitney U‑test showed that green coffee bean extract
mouthwash is equally effective against S. mutans and Lactobacilli spp. as compared to chlorhexidine
mouthwash. Wilcoxon matched‑pairs test showed that the efficacy of green coffee bean extract
mouthwash reduced over a period of 10, 30, and 60 min time intervals.
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CONCLUSION: Therefore, green coffee bean extract can be used as an alternative to chlorhexidine
as mouthwash.
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arious destruction of tooth is considered
to be a common oral disease worldwide;
individuals are likely to develop this
throughout their lifespan. Dental caries
This is an open access journal, and articles are
distributed under the terms 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.
Forreprintscontact:WKHLRPMedknow_reprints@wolterskluwer.com

form through multifaceted interaction over a
period of time with acid‑producing microbes,
fermentable carbohydrate, and various host
factors such as teeth and saliva. It can arise in
the early life of a child as an aggressive tooth
decay that affects the primary teeth of infants
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and toddlers.[1] The prevalence of dental caries varies from
49% to 83% across different countries.[2] Caries status in
India was reported to be 68.4%.[3] In 2018, irrespective of
age, occurrence of dental caries was found to be high, and
varied across India.[2] Increased occurrence of dental caries
in children could be attributed to socioeconomic status,
lack of preventive measures, and dietary changes.[3]

Academy of Higher Education, and Research’s KLE
VK Institute of Dental Sciences, Belagavi and the
laboratory procedures were carried out in KAHER’s
Dr. Prabhakar Kore Basic Science Research Centre,
Belagavi. The green coffee beans were procured from
Coorg Coffee Supplies, Yelachenahalli, Bangalore,
India (2018, 2 weeks).

Acidogenic bacteria, especially Streptococcus mutans, in the
existence of fermentable sugars cause demineralization
of the teeth structure. Colonization of the oral cavity by
Lactobacilli requires a retentive niche, which is formed
by the action of S. mutans.[4]

The procured dried green coffee beans were grounded
to a fine powder using mortar and pestle. The grounded
powder was treated with 30% ethanol and cellulase.
Then, the mixture was kept in water bath undisturbed for
24 h after the occasional shaking in the first 30 min. The
mixture was then filtered through a sterilized Whatman
No. 1 filter paper (Sigma Labsys, Karnataka, India). The
obtained liquid filtrate was exposed to ultraviolet  rays
(Laminar air flow chamber) for 24 h and checked for
sterility on nutrient agar plates and stored in labeled
sterile bottles in a freezer at 4°C.[8]

Prevention treatment modalities such as oral hygiene
measures, different forms of fluoride application,
pit‑and‑fissure sealants, and use of xylitol were found
to be essential.[5]
We, Indians, who were the first to use medicinal plants
to treat ailments and preserve the normal harmony
of the human body. Due to the Western concept of
medicine, the practice of herbal plants was replaced by
allopathic form drugs. These drugs are considered to be
“double‑edged sword” as they can also cause serious
discomforts or adverse effects to the individual who is
taking the drugs for any particular disease.
Hence, in the past few years, there has been a shift in
the concept of treating from the western culture to the
adaptation of the Eastern culture, which includes the
use of herbal plants to treat diseases. One scenario is
the use of chlorhexidine mouthwash for the prevention
of initiation of dental caries. Chlorhexidine can cause
adverse effects such as brown staining of the tooth, taste
alteration, and mucosal erosions, etc., Hence, there is a
need for an herbal alternative.
One such herbal alternative is the green coffee bean
extract, which contains caffeine, volatile, and nonvolatile
organic acids such as chlorogenic acids (CGAs) and
caffeic acids, which have the antibacterial ability.[6] CGAs
are phenolic compounds formed by the esterification of
cinnamic acids, which has a series of health benefits like
antibacterial activity against cariogenic bacteria. During
roasting, there is a reduction of about 30%–50% of CGA.[7]
Hence, the green coffee bean is considered to be the best
source for CGA. Among, the various herbal products that
are being used in dentistry, the green coffee bean has not
been researched yet. Furthermore, very few studies have
been carried out applying this herb as a mouthwash.

The MTT(3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyl
tetrazolium bromide) assay was carried out on gingival
fibroblasts obtained from American Type Culture
Collection, Virginia, United States of America. At
31 % concentration of green coffee bean extract, the
observed viability of human gingival fibroblast cells was
99.41%, which indicates that even at 31% concentration
green coffee bean extract was not cytotoxic and can be
used in further in vivo studies. The study was performed
in triplicates after consulting with statistician.
Minimum inhibitory concentration (MIC) was assessed
against strains of S. mutans and Lactobacilli spp. obtained
from Microbial Type Culture Collection, Chandigarh,
India, by broth dilution method [Figure 1].[9]
The minimum bactericidal concentration (MBC) was
calculated by streaking the supernatant solutions from
the microtubes used for MIC of each organism in brain
heart infusion (BHI) media using a sterile streaking loop
in laminar air flow chamber and incubating them for 24 h
in the incubator at 37°C.[10]

Materials and Methods
This in vitro study was conducted in the Department
of Pediatric and Preventive Dentistry at KLE
148

Figure 1: Schematic representation of broth dilution method
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Preparation of green coffee bean extract
mouthwash

MIC and MBC were observed at concentration of
2.5 µg/ml and 0.625 µg/ml against S. mutans and
Lactobacilli spp., respectively. Based on MIC and
MBC values, the lowest concentration at which
the green coffee bean extract showed antibacterial
activity against S. mutans and Lactobacilli spp. is 2.5%.
Hence, 3% Green coffee bean extract mouthwash was
prepared to overcome any changes in the property of
extract while adding other components for mouthwash
preparation. Initially, in 50 ml of distilled water
sodium benzoate; methyl‑ and propyl‑parabens were
dissolved with the aid of magnetic stirrer (KI‑66‑02,
Kumar Sales Corporation, Maharashtra, India) at
room temperature to form solution 1. Then, in 50 ml
of distilled water xylitol and glycerine were dissolved
to get solution 2. Finally, solution 1 and solution 2
were filtered through Whatman filter paper no. 40 and
filtrate was mixed with 3% green coffee bean extract
and stirred in magnetic stirrer for 30 min at room
temperature. The final mouthwash was poured into
bottle with lid tight and stored at room temperature.[11]
The final mouthwash obtained was clear and 25 ml in
quantity [Table 1].

Antibacterial efficacy determined by direct contact
test
The samples were processed by the direct contact test
on 96–well microplates. Direct contact test is based
on determining the turbidity of microbial growth in
microplates. Strains of S. mutans and Lactobacilli spp.
were grown on BHI media.[12]

Initially, 50 µL of the green coffee bean extract
mouthwash was added to the wells. Then for S. mutans,
50 µL bacterial suspension adjusted to 0.5 McFarland
scale = 1.5 × 108 colony‑forming unit was placed in
the wells. The same procedure was carried out for
chlorhexidine mouthwash also.
After incubation for 1 h at 37°C, there will be direct
contact between the respective organism and the test
material. Now, 240 µL of BHI media was added in
the wells. The kinetics of bacterial outgrowth in each
well was measured at 630 nm using a microplate
spectrophotometer (Systronics, Maharashtra, India)
every 10 min, 30 min, and 60 min. Similar experimental
procedures were carried out for Lactobacilli spp. The
antibacterial test was repeated 5 times (n = 5) for each
organism. The obtained results were tabulated and
entered in an excel sheet [Table 2 and 3]. The statistical
analysis was performed using the Mann–Whitney U test
and Wilcoxon ranked pairs test using IBM Statistical
Package for the Social Sciences (SPSS) software (version
20.0).

Table 1: Composition of 3% green coffee bean
extract mouthwash (% w/v)
Material
Green coffee bean
extract
Xylitol
Glycerine
Sodium benzoate
Methyl paraben
Propyl paraben
Distilled water

Function
Antibacterial

Formulation (%)
3

Sweetening agent
Humectant
Preservative (bacteriostatic)
Preservative (bactericidal)
Preservative (bactericidal)
Vehicle

2
5
0.1
0.05
0.01
100 ml

Table 2: Mean optical density and standard
deviation of green coffee bean extract
mouthwash and chlorhexidine mouthwash against
Streptococcus mutans in direct contact test using
spectrophotometer at 630 nm wavelength
Time interval
(min)

Green coffee bean
extract mouthwash

10
30
60

Mean optical
density
0.245
0.257
0.275

SD
0.020
0.027
0.031

Chlorhexidine
mouthwash
Mean optical
density
0.291
0.277
0.273

SD
0.036
0.028
0.028

SD: Standard deviation

Table 3: Mean optical density values of green
coffee bean extract mouthwash and chlorhexidine
mouthwash against Lactobacilli spp. in direct contact
test using spectrophotometer at 630 nm wavelength
Time interval
(min)

10
30
60

Green coffee bean
extract mouthwash
Mean optical
density
0.345
0.357
0.399

SD
0.065
0.061
0.024

Chlorhexidine
mouthwash
Mean optical
density
0.350
0.355
0.343

SD
0.052
0.064
0.068

SD: Standard deviation

Results
For S. mutans, intergroup comparison by Mann‑Whitney
U‑test revealed that mean optical density values of direct
contact test at 10 min, 30 min, and 60 min (P = 0.0760,
0.0760, and 0.0760) showed no statistically significant
difference between both mouthwashes. However, the
difference of mean optical density value of direct contact
test between time intervals 10 min and 30 min, 10 min
and 60 min and 30 min and 60 min (P = 0.0280, 0.0280,
and 0.0120) was found to be statistically significant
among both mouthwashes. Intragroup comparison
for green coffee bean extract mouthwash by Wilcoxon
matched‑pairs test revealed that statistically significant
difference in mean optical density value of direct
contact test was seen between 10 min and 60 min time
interval (P = 0.043). However, there was no statistically
significant difference observed between 10 min and
30 min and 30 min and 60 min time interval. Whereas,
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intragroup comparison for chlorhexidine showed no
statistically significant difference [Tables 4 and 5].
In the case of Lactobacilli spp., intergroup comparison
by Mann–Whitney U‑test revealed that mean optical
density value of direct contact test at 10 min, 30 min,
and 60 min (P = 0.7540, 0.9170, and 0.1170) showed
no statistically significant difference between both
mouthwashes. When compared, difference in
mean optical density value of direct contact test
between time intervals 10 min and 30 min, 10 min
and 60 min (P = 0.4020 and 0.4020) showed no
statistically significant difference, whereas between
time interval 30 min and 60 min (P = 0.0090), a
statistically significant difference was observed
among both mouthwashes. Intragroup comparison
for green coffee bean extract mouthwash by
Wilcoxon matched‑pairs test revealed that mean
optical density value of direct contact test showed a
statistically significant difference among 10 min and
30 min, 10 min and 60 min, and 30 min and 60 min
time intervals (P = 0.0431, 0.0431, and 0.0431). For

chlorhexidine mouthwash, no statistically significant
difference was observed among 10 min and 30 min,
10 min and 60 min time interval, only at 30 min and
60 min, a statistically significant difference was
observed (P = 0.0431) [Tables 6 and 7].

Discussion
Green coffee bean extract was prepared as an ethanolic
extract to obtain the maximum number of bioactive
components present in it. In this study, green coffee
beans were preferred over‑roasted coffee beans
as the roasting process causes a reduction in the
bioactive components present in the coffee beans.
Alcoholic extraction, pressurized liquid extraction and
supercritical CO2 extraction are extraction techniques
that have the ability to increase target molecule
specificity and reduce waste solvent production. [13]
Among these techniques, alcoholic extraction is used
in the extraction of chemically active components
from plant products. In the current study, ethanolic
extraction was carried out along with cellulase, which is

Table 4: Intergroup comparison of mean optical density value of green coffee bean extract mouthwash and
chlorhexidine mouthwash against Streptococcus mutans at different time intervals
Time points
(min)
10
30
60
10-30
10-60
30-60

Materials

Mean

SD

SE

Mean rank

U

Z

P

Green coffee bean extract mouthwash
Chlorhexidine mouthwash
Green coffee bean extract mouthwash
Chlorhexidine mouthwash
Green coffee bean extract mouthwash
Chlorhexidine mouthwash
Green coffee bean extract mouthwash
Chlorhexidine mouthwash
Green coffee bean extract mouthwash
Chlorhexidine mouthwash
Green coffee bean extract mouthwash
Chlorhexidine mouthwash

0.245
0.291
0.257
0.277
0.275
0.273
−0.012
0.014
−0.012
0.014
−0.018
0.004

0.020
0.036
0.027
0.028
0.031
0.028
0.012
0.016
0.012
0.016
0.015
0.005

0.009
0.016
0.012
0.012
0.014
0.012
0.005
0.007
0.005
0.007
0.007
0.002

3.80
7.20
3.80
7.20
5.80
5.20
3.40
7.60
3.40
7.60
3.10
7.90

4.00

−1.7760

0.0760

4.00

−1.7760

0.0760

11.00

−0.3130

0.7540

2.00

−2.1930

0.0280*

2.00

−2.1930

0.0280*

0.50

−2.5140

0.0120*

Mann–Whitney U‑test, *P<0.05. SD: Standard deviation, SE: Standard error

Table 5: Intragroup comparison of mean optical density value of green coffee bean extract mouthwash and
chlorhexidine mouthwash against Streptococcus mutans at different time intervals
Material
Time (min)
Green coffee bean extract mouthwash
10
30
10
60
30
60
Chlorhexidine mouthwash
10
30
10
60
30
60

Mean
0.245
0.257
0.245
0.275
0.257
0.275
0.291
0.277
0.291
0.273
0.277
0.273

SD Mean different SD different Percentage of change
0.020
−0.012
0.012
−4.98
0.027
0.020
−0.030
0.012
−12.24
0.031
0.027
−0.018
0.015
−6.92
0.031
0.036
0.014
0.016
4.81
0.028
0.036
0.018
0.016
6.18
0.028
0.028
0.004
0.005
1.44
0.028

Z
P
1.7529 0.0796
2.0226 0.043*
1.8257 0.0679
1.4832 0.1380
1.8257 0.0679
1.8257 0.0679

Wilcoxon matched pairs test, *P<0.05. SD: Standard deviation
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Table 6: Intergroup comparison of mean optical density value of green coffee bean extract mouthwash and
chlorhexidine mouthwash against Lactobacilli spp. at different time intervals
Time interval (min)
10
30
60
10-30
10-60
30-60

Materials
Green coffee bean extract mouthwash
Chlorhexidine mouthwash
Green coffee bean extract mouthwash
Chlorhexidine mouthwash
Green coffee bean extract mouthwash
Chlorhexidine mouthwash
Green coffee bean extract mouthwash
Chlorhexidine mouthwash
Green coffee bean extract mouthwash
Chlorhexidine mouthwash
Green coffee bean extract mouthwash
Chlorhexidine mouthwash

Mean
0.346
0.350
0.357
0.355
0.400
0.344
−0.012
−0.005
−0.012
−0.005
−0.042
0.012

SD
0.065
0.052
0.061
0.064
0.024
0.068
0.008
0.013
0.008
0.013
0.047
0.007

SE
0.029
0.023
0.027
0.028
0.011
0.030
0.004
0.006
0.004
0.006
0.021
0.003

Mean rank
5.20
5.80
5.40
5.60
7.00
4.00
4.70
6.30
4.70
6.30
3.00
8.00

U
11.00

Z
−0.3130

P
0.7540

12.00

−0.1040

0.9170

5.00

−1.5670

0.1170

8.50

−0.8380

0.4020

8.50

−0.8380

0.4020

0.00

−2.6190

0.0090*

Mann–Whitney U‑test, *P<0.05. SD: Standard deviation, SE: Standard error

Table 7: Intragroup comparison of mean optical density value of green coffee bean extract mouthwash and
chlorhexidine mouthwash against Lactobacilli spp. at different time intervals
Material
Green coffee bean extract
mouthwash

Chlorhexidine mouthwash

Time (min)
10
30
10
60
30
60
10
30
10
60
30
60

Mean
0.346
0.357
0.346
0.400
0.357
0.400
0.350
0.355
0.350
0.344
0.355
0.344

SD
0.065
0.061
0.065
0.024
0.061
0.024
0.052
0.064
0.052
0.068
0.064
0.068

Mean different
−0.012

SD different
0.008

Percentage of change
−3.41

Z
2.0226

P
0.0431*

−0.054

0.053

−15.68

2.0229

0.0431*

−0.042

0.047

−11.86

2.0227

0.0431*

−0.005

0.013

−1.54

1.2136

0.2249

0.006

0.018

1.83

0.7303

0.4652

0.012

0.007

3.32

2.0222

0.0431*

Wilcoxon matched pairs test, *P<0.05. SD: Standard deviation

usually the enzyme of choice when it comes to breaking
down plant cell walls.[14]
MIC is defined as the lowest concentration of the
antimicrobial agent that prevents visible growth of a
micro‑organism under defined conditions. There are
various methods to assess MIC like agar diffusion
method and broth dilution method. Limitation of MIC
method is that it does not give an indication of the mode
of action (cidal or static) of the antimicrobial agent.[9]
Hence to evaluate the mode of action of green coffee
bean extract MBC was carried out.
MBC is the minimum concentration of an antimicrobial
drug that is bactericidal. It is determined by
re‑culturing (subculturing) broth dilutions that inhibit
the growth of a bacterial organism (i.e., those at or above
the MIC). The broth dilutions are streaked onto agar
and incubated for 24 h–48 h. MBC is the lowest broth
dilution of antimicrobial that prevents growth of the
organism on the agar plate. Failure of the organism to
grow on the plate implies that only nonviable organisms
are present.[15] Based on MIC and MBC values, 3% green

coffee bean extract mouthwash was prepared so that
it will be effective against S. mutans and Lactobacilli
spp. and to overcome any changes in the property of
extract while adding other components for mouthwash
preparation.
Direct contact test is the most commonly used and
effective antibacterial test, which involves the direct
interaction between the test material and micro‑organism.
The direct contact between the test material and the
micro‑organism is interpreted using spectrophotometer
at 630 nm wavelength.[16] The present study evaluated
the antibacterial efficacy of chlorhexidine and green
coffee bean extract mouthwash against S. mutans and
Lactobacilli spp. at 10, 30, and 60 min time interval in 96
well microplates.
The intergroup comparison between green coffee bean
extract mouthwash and chlorhexidine mouthwash
showed no statistically significant difference against
S. mutans and Lactobacilli spp. at 10, 30, and 60 min time
intervals, which clearly denotes that green coffee bean
extract mouthwash is equally effective against these

Indian Journal of Health Sciences and Biomedical Research KLEU - Volume 13, Issue 2, May-August 2020

151

[Downloaded free from http://www.ijournalhs.org on Monday, August 24, 2020, IP: 182.48.231.7]
Gowtham, et al.: Comparative evaluation of green coffee bean extract mouthwash and chlorhexidine mouthwash

Graph 1: Mean optical density value of green coffee bean extract mouthwash and
chlorhexidine mouthwash against Streptococcus mutans at different time intervals
Graph 2: Mean optical density value of green coffee bean extract mouthwash and
chlorhexidine mouthwash against Lactobacillus spp. at different time intervals

Graph 3: Mean optical density value of green coffee bean extract mouthwash and
chlorhexidine mouthwash against Streptococcus mutans at different time intervals

bacteria as compared to chlorhexidine mouthwash
[Graph 1 and 2].
Intragroup comparison of green coffee bean extract
mouthwash showed that the effect of the mouthwash
was decreasing from 10, 30 to 60 min time interval,
the difference is statistically significant, whereas for
chlorhexidine mouthwash, the effect remains unchanged.
Hence, the difference in the mean optical density value
between the time interval 10–30 min, 30–60 min and
10–60 min was statistically higher for chlorhexidine
mouthwash as compared to green coffee bean extract
mouthwash against S. mutans. Whereas, for Lactobacilli
spp. only at 30–60 min time interval, the difference is a
statistically higher value for chlorhexidine mouthwash
as compared to green coffee bean extract mouthwash
[Graph 3 and 4].
Chlorhexidine induces the formation of indentation
spots on the cell membrane of bacteria by increasing
the permeability of the membrane, through which there
is leaching out of the cellular contents is seen leading
to the death of the bacteria. When bacteria are treated
with Chlorhexidine it is seen that there is uptake of
chlorine from chlorhexidine and loss of phosphorus
from the bacterial cell. Furthermore, it is seen that the
concentration of chlorhexidine inside the cell increased
with time.[17] Whereas, CGA, ester of caffeic acid, provoke
irreversible permeability changes in the cell membrane,
152

Graph 4: Mean optical density value of green coffee bean extract mouthwash and
chlorhexidine mouthwash against Lactobacilli spp. at different time intervals

causing cells to lose the ability to maintain membrane
potential and leakage of cytoplasm macromolecules
including nucleotide.[18] Chlorhexidine mouthwash
and green coffee bean extract mouthwash show almost
similar mechanism of inhibiting the growth of bacteria,
hence Green coffee bean extract mouthwash can be used
as an herbal alternative of chlorhexidine mouthwash.
Chlorhexidine is a symmetrical cationic molecule which
consists of two 4‑chlorophenyl rings and two biguanide
groups connected by a central hexamethylene chain. It is
a strong base and is most stable in the form of its salts.[19]
Although effective, it has certain side effects like brown
discoloration of the teeth, oral mucosal erosion, and
altered taste sensation.[20]
Jensen stated that the discoloration is mainly due
to the adsorption of chlorhexidine to the surface of
hydroxyapatite crystals that alters the binding ability
of the crystals. The apatite treated with chlorhexidine
binds considerable amounts of certain dyes which are
normally used in foodstuffs and drinks (aldehydes and
ketones) and the untreated apatite possesses only a
minor, if any, affinity for these dyes. This binding of the
dyes is mediated by an interaction between the anionic
groups of the dye molecules and the cationic groups of
the chlorhexidine molecules.[21]
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Chlorhexidine also may produce taste disturbances by
binding to a specific sodium receptor molecule in the
taste buds which is uniquely different from receptors
for sweet, bitter, and sour stimuli.[19]

with oral hygiene methods. Researchers need to have
a fresh look in the area of green medicine as there may
be many potential herbs which may possess significant
antimicrobial properties.

Herbal extracts for tooth cleansing and as an
antimicrobial plaque agent have been successfully used
in dentistry. Herbal mouth rinses are gaining special
attention in recent times because they are nonchemical
and nonsynthetic.[22] Studies on the antimicrobial and
anticariogenic properties of coffee species are scarce in
literature despite it being the best known and one of
the most popular drinks in the world. In this study, the
green coffee bean extract was chosen as it is an herbal
product which has shown several beneficial biological
properties.

The conclusion drawn from the present study is that both
chlorhexidine and green coffee bean extract mouthwash
showed antimicrobial efficacy against S. mutans and
Lactobacilli spp. Furthermore, green coffee bean extract
mouthwash proved to have similar antimicrobial efficacy
like chlorhexidine mouthwash.

The reason for reduction in the growth of S. mutans
and Lactobacilli spp. in the green coffee group can
be attributed to the CGA (an active component) and
polyphenols, the primary constituents of green coffee
bean extract. CGA is structurally composed of an ester
of caffeic acid with the 3‑hydroxyl group of quinic
acid. Its level is high in the green coffee as compared
to the roasted form of coffee. CGA inhibits bacterial
pathogens by increasing outer membrane permeability,
inducing the efflux of potassium from the cell, and
ultimately leading to the break in the membrane
and leakage of the cytoplasmic contents, including
nucleotides.[18]
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ABSTRACT
A recent outbreak of Covid-19 shook the world. This airborne infection already affected more than a million people. The outbreak is still on rise and
affecting even health care professional. The virus can spread through saliva and respiratory droplets. Dental health care professionals are at risk due
to their close working eld to patient's oral cavity. This article briey discussed about Covid-19 and precautionary measurements needs to be taken
by dental professionals.

KEYWORDS
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INTRODUCTION:
Covid 19 outbreak from Wuhan, China develop into public health
crisis and spreads across 151 countries including India.1The public
health emergency was declared by world health organization on 30th
January 2020. It is rapidly emerging respiratory disease. On January
2020, rst Covid-19 patient reported in India.2 [Fig.1]
Corona virus are SS-RNA virus diameter ranging from 60 nm to 140
nm belongs to coronaviridaae family.8 Covid-19 labelled as SARSCoV-2. It can spread from person to person through close contact,
direct contact, respiratory droplet.3 In routine clinical practice, dentist
are more prone to get infected because of the exposure to saliva, close
proximity to patient and contaminated aerosol.4 Currently no vaccine
and medication are available to ght against Covid-19. Therefore, it
can be mitigated by only by using appropriate methods of
identication and management.
Based on currently available guideline, it is advisable for dentist to
avoid dental procedure unless there is an emergency. This will
diminish the interpersonal contact. Before commencing any treatment,
dentist should take appropriate measurement to avoid contact with
infected patient. This can be done by posing few questions such as
patients travel history, patient's health status or any history of
contacting infected person. Till 10/04/2020 around 1,619,937 reported
Covid-19 cases and 97,056 death due to Covid-19 have been reported
and India has reported 6,725 cases till date.9

cardiovascular illness.6
DIAGNOSIS:
Patient reported with fever, sore throat, cough and travel history
mainly from china are suspected cases. However, these patients can be
asymptomatic carrier. The conrmation of the suspect case can be done
by positive molecular test. In India, the collected sample transferred to
the labs or the National Institute of Virology in Pune. Till date no
commercial test available.
In early disease chest X-ray might appear normal but CT imaging
shows sub segmental consolidation and ground glass opacities. In
many suspect cases with negative molecular test, CT scan used to
diagnose Covid-19.10
INFECTION PREVENTION AND CONTROL IN DENTAL
PRACTICE:
Patient evaluation:
It is advisable to discuss patient chief complaint via telephone triage.
Always discuss 3 most relevant questions, history of fever in past 1
week, patient travel history, any contact with Covid-19 patient.
Elective dental care should be avoided for 2 weeks if patient give
positive response to any of the query.11 This is because study has
conrmed that in infected individual virus is present in saliva.12

SYMPTOMS:
Fever, tiredness and dry cough are the most common symptom of
covid-19 patients. But sore throat, nasal congestion, pains, runny nose
are also reported with mild symptom earlier and escalate gradually and
leads to respiratory failure or even death.5

Personal protection equipment:
Do not initiate the treatment without using personal protection
equipment. World health organization, American dental association
and Centers for disease control and prevention recommend to cover the
eye with goggles, nose and mouth with N95 mask followed by reusable
face shield and gown.13,14 This is because to achieve optimal level of
protection mask alone is not sufcient. World health organization
advocate to utilize N95 or FFP2 mask.15 In case of unavailability of
face shield and surgical mask, emergency dental procedure should be
avoided.13

The incubation period of Covid-19 is from 0 to 24 days. In this
incubation period patient accidently might transmit the disease.6
Distinctly 80% of the cases reported with mild symptoms which
mostly left undiagnosed.7 Covid-19 has male predilection with
existence chronic disease such as immunocompromised patient,

Provision of emergency care:
American dental association and Centers for disease control and
prevention recommend to defer the use of handpiece, ultrasonic scalers
and air-water syringe because these are aerosol generating procedure
which escalate the risk of infection.13,14 [Fig-2] In case of emergency if

In this article we discussed an overview of currently available
protocols for dental practitioners and management Covid-19 patient.
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aerosol generating procedure is needed than it should be done under
rubber dam with high volume intra-oral suction and extra-oral suction
to minimize the risk of aerosol contamination.13,16
Potential exposure of dental health care professional:
Dental healthcare professional should call the patients those who
receive emergency treatment. If patient develop sign and symptom of
Covid-19 than refer to medical professional immediately and dentist
should initiate self-monitoring for 14 days. If dental professional
develops sign and symptoms of Covid-19 than they should self-isolate
themselves and should coordinate with medical professional.17
Hand hygiene:
Cleaning hand prior and later to the procedure with alcohol-based
sanitizer or with water and soap is utmost necessary.18 Alcohol based
hand sanitizer is recommended for 20-30 seconds in the absence of
evident dirt on hand.19 Soap and water should be used for 40-60
seconds when hand is dirty.20 Hand hygiene is compulsory before
putting and after removing PPE.21 In the absence of soap or alcoholbased hand rub, chlorinated water can be the alternative solution but
cannot be used ideally because it may cause dermatitis.22
Dental clinic disinfection:
Dental Treatment of asymptomatic Covid-19 patient with high speed
hand piece and ultrasonic produce aerosol in dental clinic and routine
standard procedure cannot protect dental health professional from
Covid-19. Heat tolerated critical and semi critical instruments should
be sterilized with heat sterilization procedure.23 Heat sensitive
instrument can be sterilized with chemical disinfectant.24
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Twin block appliance from its inception and evolution itself has been widely accepted as a more competent Class
II corrector compared to earlier bulky monoblock appliances. Functional appliances can be used successfully in
growing patients with certain skeletal Class II patients. Twin block appliance is very effective in a growing
patient. The successful use of this appliance in the treatment of skeletal Class II malocclusion is based upon
factors such as; age of patient, compliance of the patient and other case selection criteria. This appliance is very
successful in a patient with a retrognathic mandible and well aligned arches with a positive VTO. This efficiently
enables the mandibular forward positioning
positioning and improves the profile. This case report is of a 13
13-year-old growing
male patient with a Skeletal Class II Pattern and a recessive lower jaw who was treated with Twin block appliance.
The profile changes and treatment results were demonstrated. In permanent dentition, twin block appliance
produces a similar effect as in mixed dentition phase. With proper case selection and good patient cooperation, we
can obtain a significant result with twin block appliance.
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INTRODUCTION
Dentofacial orthopedic treatment can significantly alter and
improve facial appearance in addition to correcting irregularity
of the teeth. Functional appliance therapy can be used
successfully in Class II malocclusion, e.g., in a growing
patient. Twin blocks are simple bite blocks that interlock at a
70° angle and correct the maxillomandibular relationship
through functional mandibular displacement. The twin block
appliance was developed by Clark in 1980s. They modify the
occlusal inclined plane, guiding the mandible forward into
correct occlusion. The use of these appliances is greatly
dependent on patient’s compliance
ance and they simplify the fixed
appliance phase.
*Corresponding author: Dr. Lishoy Rodrigues,
Post Graduate Resident, Dept. of Orthodontics and Dentofacial Orthopedics,
Sinhgad Dental College and Hospital, Sinhgad, Pune, Maharashtra, India.
India

Functional appliances may be defined as orthodontic
appliances that use the forces generated by the muscles to
achieve dental and skeletal changes.
changes.(1,2) These appliances
have been used in clinical orthodontics for a long time and
are extensively featured inn the literature.
literature.(3,4) .
Their effect is produced from the forces generated by the
stretching of the muscles.((5) It is a commonly used
functional appliance partly due to its acceptability by
patients (Chadwick et al., 1998).
1998).(6) the muscles and soft
tissuess are stretched with the generated pressure transmitted
to the skeletal and dental structures potentially resulting in
skeletal growth modification and tooth movement.
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CASE REPORT
EXTRA-ORAL EXAMINATION
A 13 year 4 month old male patient presented with the chief
complaint of forwardly placed upper front teeth and a
backwardly placed lower jaw. On Extraoral examination, the
patient had a convex profile, grossly symmetrical face on both
sides with a retruded chin, competent lips , deep mentolabial
sulcus and an average Nasolabial Angle , a Mesoprosopic
facial form, Dolicocephalic head form, Average width of nose
and mouth, slightly upwardly tipped nose, minimal buccal
corridor space, a consonant smile arc and posterior divergence
of face . The patient had no relevant prenatal, natal, postnatal
history, history of habits or a family history.
PRE TREATMENT EXTRAORAL PHOTOGRAPHS

INTRA-ORAL EXAMINATION
Intraoral examination on frontal iew shows presence of a deep
overbite, on side views the patient shows the presence of Class
II div 1 incisor relationship, an End on canine relationship on
both sides and an end on molar relationship on both sides.
Patient has an overjet of 8 mm and an overbite of 5mm. The
upper and lower arch shows the presence of a U shaped arch
form . OPG of the patient shows presence of all four 3rd
molars in a developing stage. Hand wrist radiograph shows
SMI stage 3.

PRE TREATMENT CEPHALOMETRIC READINGS
PARAMETERS
SNA
SNB
ANB
WITS
MAX. LENGTH
MAN. LENGTH
IMPA
NASOLABIAL ANGLE
U1 TO NA DEGREES
U1 TO NA mm
L1 TO NB DEGREES
L1 TO NB mm
U1/L1 ANGLE
SADDLE ANGLE
ARTICULAR ANGLE
GONIAL ANGLE
FMA
Y AXIS

PRE- TREATMENT
82°
75°
7°
4mm
73mm
97mm
105°
99°
38°
10mm
30°
8mm
110°
129°
152°
140°
24°
68°

1) Steiners analysis shows an average maxilla and a
retrognathic mandible, Class II Skeletal pattern, an
Average to Horizontal growth pattern, proclined
maxillary and mandibular anteriors, forwardly placed
maxillary and mandibular anteriors and protrusive upper
and lower lips
2) Tweeds analysis shows a Horizontal growth pattern and
proclined mandibular incisors
3) Wits appraisal shows AO ahead of BO by 4 mm indicating
Skeletal Class II pattern
4) Ricketts analysis shows a retrognathic mandible,
retropositioned condyles and proclined mandibular
anteriors
5) McNamara analysis shows a retrognathic maxilla,
retrognathic mandible, a horizontal growth pattern,
decreased lower anterior facial height and proclined
mandibular incisors
6) Rakosi Jaraback analysis shows a Horizontal growth
pattern and proclined maxillary and mandibular incisors
7) Hold away soft tissue analysis shows increased maxillary
and mandibular sulcus depth and increased strain of lips
8) Downs analysis shows a retro positioned chin, a Class II
Skeletal pattern, a horizontal growth pattern and
proclined maxillary and mandibular anterior teeth

PRE TREATMENT INTRAORAL PHOTOGRAPHS
MODEL ANALYSIS

DIAGNOSIS
This 13 years 4 month old male patient was diagnosed with
Angle’s Class II div 1 malocclusion with an average maxilla,
retrognathic mandible and a horizontal growth pattern,
increased overjet and overbite, proclined upper and lower
incisors, deep mentolabial sulcus and protrusive upper and
lower lips
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TREATMENT OBJECTIVES
1.
2.
3.
4.
5.
6.

To correct mandibular retrognathism
To correct proclination of upper and lower anteriors
To correct overjet and overbite
To correct a deep mentolabial sulcus
To correct a deep curve of spee
To achieve a pleasing smile and a pleasing profile

of delivery of the appliance. Trimming of the appliance was
done in an occlusogingival direction at an interval of 3 weeks.
Sagittal correction into a class I molar relation was achieved in
8 months. Mid treatment changes after appliance trimming
show the presence of a lateral open bite bilaterally.
MID TREATMENT CHANGES BEFORE APPLIANCE
TRIMMING

TREATMENT PLAN
a) Myofuntional Therapy: Removable Twinblock appliance
b) Appliance design:
Sagittal advancement: 7 mm
Vertical opening: 4 mm
TREATMENT: The treatment plan followed 2 phases of
orthopedic and orthodontic correction. 1st phase involved
correction of Sagittal discrepancy using Twinblock functional
appliance therapy. The appliance used was a standard Clarks
original Twinblock with a sagittal advancement of 7mm and a
vertical opening of 4 mm. The 2nd phase of treatment involved
fixed orthodontic treatment with MBT 0.022 inch slot.

MID TREATMENT CHANGES AFTER APPLIANCE
TRIMMING

TWINBLOCK APPLIANCE DELIVERY EXTRAORAL
PHOTOGRAPHS

DISCUSSION
TWINBLOCK APPLIANCE DELIVERY INTRAORAL
PHOTOGRAPHS

TREATMENT PROGRESS
Construction bite of the patient was registered by training the
patient to bite in the desired anterior position which corrected
the profile and enabled a class I molar relation bilaterally.
Construction bite was taken with 7mm advancement and 4 mm
opening. Clarks Twinblock was fabricated and appliance was
delivered to the patient and proper post appliance delivery
instructions were given. Follow ups were carried out regularly.
Pterygoid response was observed in the patient within 28 days

Twin block functional appliance has several well established
advantages including the fact that it is well tolerated by
patients and it can be used in the mixed and permanent
dentition. There are potential disadvantages such as the
proclination of the lower incisors and development of posterior
open bites. In this case, the treatment objectives were achieved
largely due to good patient compliance The patient's chief
complaint was forwardly placed upper front teeth and a
backwardly placed lower jaw. The selection of functional
appliances is dependent upon several factors which can be
categorized into patient factors, such as age and compliance,
and clinical factors, such as preference/familiarity and
laboratory facilities. The myofunctional therapy resulted in an
improvement in the patient's profile, which is largely attributed
to the favorable growth and partly to the functional appliance.
It has been proved in the literature that functional appliances
do not produce long-term skeletal changes and most of their
effects are dentoalveloar. In a prospective controlled trial with
twin blocks and controls to investigate the skeletal and dental
effects showed that the ANB angle reduced by 2°, which was
almost entirely due to mandibular length increase which was
2.4 mm compared to the controls as measured from Ar-Pog.
There was no evidence of a restriction in maxillary growth.
Successful results were obtained after the myofunctional
therapy within 8 months of time. After this active treatment
phase, the profile of this 13 year old growing male patient
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improved significantly as seen in the post treatment Extra oral
photographs
POST TREATMENT CEPHALOMETRIC READINGS
PARAMETERS
SNA
SNB
ANB
WITS
MAX. LENGTH
MAN. LENGTH
IMPA
NASOLABIAL ANGLE
U1 TO NA DEGREES
U1 TO NA mm
L1 TO NB DEGREES
L1 TO NB mm
U1/L1 ANGLE
SADDLE ANGLE
ARTICULAR ANGLE
GONIAL ANGLE
FMA
Y AXIS

POST-TREATMENT
81°
80°
1°
1mm
74mm
102mm
96°
102°
28°
2mm
22°
2mm
132°
124°
144°
129°
25°
69°

COMPARISON OF PRE AND POST TREATMENT
CEPHALOMETRIC READINGS
Parameters
SNA
SNB
ANB
WITS
MAX. LENGTH
MAN. LENGTH
IMPA
NASOLABIAL ANGLE
U1 TO NA DEGREES
U1 TO NA mm
L1 TO NB DEGREES
L1 TO NB mm
U1/L1 ANGLE
SADDLE ANGLE
ARTICULAR ANGLE
GONIAL ANGLE
FMA
Y AXIS

Pre- Treatment
82°
75°
7°
4mm
73mm
97mm
105°
99°
38°
10mm
30°
8mm
110°
129°
152°
140°
24°
68°

Post-Treatment
81°
80°
1°
1mm
74mm
102mm
96°
102°
28°
2mm
22°
2mm
132°
124°
144°
129°
25°
69°

PROFILE CHANGES PRE AND POST TREATMENT

POST TREATMENT EXTRAORAL PHOTOGRAPHS

CONCLUSION

POST TREATMENT INTRAORAL PHOTOGRAPHS

The effect of twin block functional appliances is mostly
dentoalveloar with small skeletal component. However, there
are a number of situations where functional appliances can be
successfully used to correct Class II malocclusion. Clinically
significant restraint of maxillary growth was not found.
Although the mandibular body length is increased, the facial
impact of it is reduced by the simultaneous increment of the
face height. It is important that functional appliances are used
in a growing patient to achieve the maximum benefit. They
simplify the following phase of fixed appliance by gaining
anchorage and achieving Class I molar relationship. In this
case, the patient was treated with twin block appliance
followed by fixed appliance phase.
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Comparison of Routine Teaching with Fishbowl and 1‑min Preceptor for
Dental Undergraduate Students: An Interventional Study
Abstract

Aim: To compare routine teaching method with fishbowl and a one‑minute preceptor for
undergraduate students. Objectives: 1. Evaluation of theoretical knowledge for WHO dentition
status and treatment need by fish bowl and routine teaching. 2. Effectiveness of the combination
of fish bowl and one‑minute preceptor in understanding WHO dentition status and treatment need.
Materials and Methods: This study was conducted on 38 third year undergraduate students, which
was divided into two groups (Group A: Fishbowl, Group B: One‑minute preceptor). Routine lecture
for WHO dentition status and treatment need was taken, followed by baseline evaluation which was
done by giving 10 sets of clinical images to students and asked them to give WHO score. Furthermore,
fish bowl and one‑minute preceptor method were performed and students were subjected with the
same set of clinical images again. At the end of the session, feedback was taken from the students by
means of five open‑ended questions about their views on fish bowl and one‑minute preceptor. Data
were analyzed with SPSS version 20 (Chicago IL). Wilcoxon Sign Rank test and Mann Whitney ‘U’
test was performed for intragroup and intergroup comparison respectively. Results: Combination of
fishbowl and one‑minute preceptor shows statistically significant result over routine teaching method
with P value of .000. Conclusion: Combination of Fish Bowl and OMP could be used for better
teaching method for students, as the students are actively involved and more learning takes place;
the deficiencies of one method would be compensated by the other.
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Introduction
Education has come a long way over the
past few decades. It has evolved greatly
from
the
once
blackboard‑oriented,
teacher‑centered approach to the use of
various techniques that enhance the ability
of undergraduate students to think in
all the directions.[1] In dental education,
self‑assessment is widely accepted as a best
practice and is performed after preclinical
projects or clinical procedures, for both
formative and summative activities, in
the form of daily laboratory exercises,
laboratory practical examinations, clinical
treatment, and clinical competencies.[2]
Oral health is a part of general health.
Dental diseases are the most prevalent
and the most neglected of all chronic
diseases affecting mankind. Prevention of
disease rests on knowledge of the disease
occurrence, distribution, etiology and other
related factors [3] and hence it is imperative
This is an open access journal, and articles are
distributed under the terms 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.
For reprints contact: reprints@medknow.com
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that students be well trained in recording
dental caries. Quantitative measurement
of disease most commonly relies on
“index” as dental index is the main tool of
epidemiological studies in dental diseases
to measure prevalence, incidence, and
severity.[3]
A critical element of the learning
environment is its effect on student
well‑being.[4] There are various indices
to record caries severity and one of the
index which is internationally accepted
is WHO index. To simplify the concept
of index, two emerging pedagogical
approaches— Fishbowl and One‑Minute
preceptor—are used in this study which
has gained popularity in this era of general
education.
Fish bowl technique can be used after the
lecture class.[5] There are two circles:
1. Inner circle: Students are called “fishes;”
they may be 2–11 in number, depending
on the strength of classroom.
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2. Outer circle: The rest of the students in class will form
the outer circle and they are called “fish watchers.”

the steps step and rules were explained to them. Group B
was routine teaching group.

According to the one‑minute preceptor (OMP) model which
is a clinical supervision technique, teaching‑learning occurs
in a short duration, in a realistic setting with the patient
on the dental chair, providing experiential learning to the
students for future practice.[6] The one‑minute preceptor
consists of five “micro skills.”[7,8]
1. Getting a commitment
2. Probe for supporting evidence
3. Teach the general rules
4. Reinforce what was done right
5. Correct mistakes.

Further, the chairs in the class were arranged for the
fishbowl method in two circles—an inner circle and an
outer circle. Inner circle students with four members were
instructed to hold a discussion on the allotted topic with
the representative member among them in time limit of
20 minute. One chair was left open for the outer circle
students to share their own aspects about the discussion and
after sharing, they must go back to their original places.
This is done to achieve maximum participation, and rest of
the students in group A were asked to arrange themselves
in the outer circle. The outer circle students were asked
to focus and listen carefully to the discussion, they need
to note examples of when their peers in the discussion
group are following the rubric and when they are not. The
observers need to record anything else important they see
and be ready to share it.

Combining both the classroom and clinical supervision
approach will enhance the ability of students to understand
the topic in a better way. Although there have been
few studies of one‑minute preceptor for undergraduate
medical students, the literature available is limited for
dental students.[5,8] There is paucity of literature for the
above‑mentioned technique in dental education and this
study is the first of its kind which has combined both the
techniques.
The aim of the present study is evaluation of theoretical
knowledge for WHO dentition status and treatment need
by fish bowl and routine teaching and effectiveness of
the combination of fish bowl and one‑minute preceptor in
understanding WHO dentition status and treatment need.

Materials and Methods
An interventional study was conducted among third year
undergraduate students (n = 38) in the Department of
Public Health Dentistry of the institute. Ethical approval
was obtained from the review board of the institution.
Students those who were willing to participate, present on
the day of study and gave informed consent were included
in the study, those who were absent on the day of study
were excluded.
Third year undergraduate students were recruited. The total
sample size was 38. Each student was informed regarding
study design and protocol. A 22‑minute lecture for WHO
dentition status and treatment need were taken for the
students and base line knowledge was checked providing
them 10 different clinical scenarios and asking them to
give WHO score.
The class were divided into two groups, i.e., intervention
group (21 students) and comparison group (17 students)
in group A and group B, respectively. Intervention group
students were explained about fish bowl and one‑minute
preceptor.
The study was completed in three weeks; the lecture was
given in the first week, during the second week, the class
was randomly divided into two groups with the lottery
method. Group A was fishbowl + one‑minute preceptor and

However, at the end of the discussion, a plenary session was
conducted by the modulator and all the missed important
points were added and mistakes during discussion were
corrected. A similar topic was also given to the routine
group and they were also instructed to discuss among
themselves.
Further, both the groups were again evaluated with the
same set of clinical images which were shown at the time
of baseline evaluation. In the third week, group A and
group B were allotted with patients for clinical evaluation.
Group A was asked to record WHO score according to
one‑minute preceptor steps as the sequence of micro skills
fosters learner ownership of the clinical problem. At the
same time, learner’s knowledge is assessed and critical
thinking is promoted, whereas Group B was instructed to
record the score as a routine standard protocol. At the end,
both the groups were compared and evaluated.
Feedback was taken from the students by means of five
open‑ended questions about their views and experience
with fish bowl and one‑minute preceptor [Table 1].
Intra‑group and inter‑group comparison was done with
Wilcoxon signed rank test and Mann–Whitney U‑test. Data
were analyzed with SPSS version 20 (Chicago IL).
Table 1: Questions was given to all the 38 students
having the following questions

1. Was the fish bowl and one‑minute preceptor discussion
meaningful? Did the discussion advance the understanding of the
group and the class?
2. Did you face any problem during discussion of the topic?
3. Did the fishbowl and one‑minute preceptor discussion cover
important concepts? Were all areas of topic discussed?
4. Did the diversity of students help them think actively?
5. Were the group members open to ideas that conflicted with his/
her own?
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Results
In relation to age, level of previous knowledge and
training, there was no difference amongst the comparison
and intervention groups as all the participants were students
of third year of BDS. The minimum score in pre‑fish and
post‑fish was 0 and 2, respectively, whereas in pre‑routine
and post‑routine, it was 0 and 1, respectively, as shown in
Table 2.
Intragroup comparison for baseline evaluation between
pre‑fishbowl and post‑fishbowl was done with Wilcoxon
signed ranked test, showing statistically significant
difference with Z value of ‑4.026 and P value of .000,
as among 21 students, all were found to give the correct
answer for the given clinical images, showing that
post‑fishbowl was better scored than pre‑fishbowl.
Pre‑routine and post‑routine did not show statistically
significant difference with Z value of − 1.536 and P value
of 0.125, as out of 17 students, five were found to have
given incorrect answers both at the time of pre‑routine
and post‑routine, one student’s answer was the same at
both the times, and only 11 students gave the correct
answer [Table 3].
Intergroup comparison with Mann–Whitney U‑test
between post‑fishbowl and post‑routine with z‑value
of −4.533 and P value of 0.000 showed statistically
significant result, manifesting post‑fishbowl better than
post‑routine [Table 4].
Intergroup comparison between a combination of
one‑minute preceptor and fishbowl with routine group
again showed a statistically   significant difference with Z
value of −4.533 and P value of 0.000 [Table 5].
Post‑study feedback was taken from all the students of
fishbowl and one‑minute preceptor by means of five
open‑ended questions [Table 1], in which out of 21 students,
18 students shared their views with positive response with
all the questions and accepted both the techniques to be
better over the traditional method. In answer to question
2, only three students were   confused with the topic and
expressed their views that they faced some difficulties in a
few cases.

Discussion
The common and the greatest challenge faced by the
teacher in a professional college is attentiveness of students
and their involvement as well as participation in the
classes.[9] Moreover, the teaching‑learning process enforces
a great deal of expectations from the teacher, equivalent
participation from students and effective classroom
management.[10]
As per Bloom’s taxonomy, developed by a team of
American educators led by Benjamin S. Bloom, the
purpose of education was “to change the thoughts, feelings
50

Table 2: Change in magnitude between pre‑ and
post‑score of comparison and intervention group
Pre‑fishbowl
Pre‑routine
Post‑fishbowl
Post‑routine

n
21
17
21
17

Mean
2.19
2.00
6.86
2.71

Minimum
0
0
2
1

Maximum
7
6
10
5

Table 3: Intragroup comparison for baseline evaluation
n

Mean Sum of
rank ranks

Z

P

Prefishbowl ‑ postfishbowl
Negative ranks
0a
0.00
0.00 −4.026b 0.000
b
Positive ranks
21
11.00 231.00
Ties
0c
Total
21
Pre‑routine ‑ post‑routine
Negative ranks
5d
7.80
39.00 −1.536b 0.125
e
Positive ranks
11
8.82
97.00
Ties
1f
Total
17
Wilcoxon sign rank test (P<0.05). aPostfishbowl <Prefishbowl,
b
Postfishbowl >Prefishbowl, cPostfishbowl=Prefishbowl, dPostroutine
<Preroutine, ePostroutine > Preroutine, fPostroutine=Preroutine

Table 4: Intergroup comparison between post‑fishbowl
and post‑routine

Groups
n
Mean rank
Post‑fishbowl
21
26.81
Post‑routine
17
10.47
Total
38
Mann–Whitney U‑test (P<0.05)

Z
−4.533

P
0.000

Table 5: Intergroup comparison between 1‑min
preceptor + fishbowl and routine

Groups
One‑minute preceptor + fishbowl
Routine
Total
Mann–Whitney U‑test (P<0.05)

n
21
17
38

Z
−4.533

P
0.000

and actions of students.” Bloom and his team suggested
that students should also be taught to apply the acquired
knowledge along with higher‑order thinking skills.[11]
His committee designed a hierarchical framework of
learning statements based on the six major categories of
cognitive thought, beginning with knowledge, followed
by comprehension, application, analysis, synthesis and
evaluation.[11]
Keeping these steps in mind, in our study, it was thought to
begin with the idea to first instill the knowledge by taking
a lecture for the topic, i.e., the WHO dentition status and
treatment need, which was followed by comprehending
the knowledge by asking students to discuss the topic
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and critically think to build up their thoughts by fishbowl
method. Further to apply their piece of knowledge, the
students were given various simulated cases so that they
should understand and are trained well to give proper and
correct score for the given case scenario.
After collecting their answer sheets, the correct score for
each image was discussed with them and they were asked
to rethink if any of their answers was incorrect so that
they can analyze how to think to give the correct score.
Further plenary session was given by the facilitator so that
students can synthesize their knowledge and the second
technique, namely the one‑minute preceptor test was used
to evaluate each student by allotting them patients and
they had to record the WHO score in patients (real‑life
scenario).
The WHO dentition status and treatment need are
internationally accepted methods to record dental caries.
The index has three segments—crown, root and treatment
need. A patient can present with dental caries and the
treatment need will change as per the severity of the
disease. Students need to understand the concept and apply
it, which could be a difficult task for new learners as the
pattern of the disease changes from one person to another.
Thus, this index was selected in the present study and we
evaluated if fishbowl, along with one‑minute preceptor, can
help students understand the concept in a better and easier
way.
The tough curriculum in a professional college must be
made interesting by implementation of new teaching
learning strategies.[12] Lecture with fishbowl discussions and
clinical reasoning with one‑minute preceptor instilled
interest in the class in majority (95%) of the students.
Lectures interspersed with discussions have always
inculcated interest in students as seen by Baetty et al.,[13]
which was similar in our study.
The teacher in fishbowl method acts more like a facilitator,
organizing friendly and favorable environment to
thrive internal motivation towards learning and thereby
inculcating interest. Moreover, lecture with fishbowl is
more student‑centered, whereas lecture alone is more
teacher‑centered.[14]
Approximately 95% of students were able to retain
information better in “lecture with fishbowl.”[15] However,
only 5% students felt that they were having some confusion
regarding some clinical scenario. When compared to
lecture alone method, all students in fishbowl group found
this technique to be more effective and innovative way of
learning, and this was also appreciated by Gibbs et al. who
found that interactive discussions before or after a lecture
always led to retain information better.[16]
Students need to retain information from classes for
interpretation and application of information with respect
to importance of the content which gave the idea to add

one‑minute preceptor technique for clinical reasoning into
the study.
The students in the intervention group, post one‑minute
preceptor training, had revealed a significant improvement
in scoring the tooth with the appropriate WHO score with
Z‑value of‑4.533, leading to high accuracy in understanding
the condition. This is essential for successful treatment
outcome, which was similar to the study done by Naik
et al., which shows a statistically significant difference
in performance of students of both the groups, and
demonstrates that there was a positive impact on learning
of the students, by either traditional or using the one‑minute
preceptor model.[6] The findings are in contradiction to a
study by Saunders et al.[17]
It was found by Aagaard et al.[18] in his study that
preceptors using the one‑minute preceptor approach were
equally or better able to diagnose the patient’s condition
correctly, in comparison to those using a routine approach,
and student abilities and knowledge were better assessed
with the one‑minute preceptor. The preceptors rated the
one‑minute preceptor approach as more efficient and more
effective.
Stheeman et al. showed that as the diagnostic confidence
of dentists increases, there is an increase in diagnostic
accuracy, and they suggested that methods should be
devised to improve the diagnostic confidence.[19] The sample
of the study was a limitation due to restricted number of
students involved in specified duration and, further studies
with larger sample size and a follow‑up study to determine
the retention of the knowledge for correct scoring system
amongst the students is the need of the hour.

Conclusion
The present study concluded the use of fishbowl and
one‑minute preceptor model to inculcate interest in
majority of the students. The students were able to retain
information better with both the techniques.
A combination of fish bowl and one‑minute preceptor could
be used for a satisfactory teaching technique for students,
because students are actively involved, and the deficiencies
of one method would be compensated by the other.
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ABSTRACT
A recent outbreak of Covid-19 shook the world. This airborne infection already affected more than a million people. The outbreak is still on rise and
affecting even health care professional. The virus can spread through saliva and respiratory droplets. Dental health care professionals are at risk due
to their close working eld to patient's oral cavity. This article briey discussed about Covid-19 and precautionary measurements needs to be taken
by dental professionals.

KEYWORDS
Covid-19, Dental professionals, Personal protection equipment
INTRODUCTION:
Covid 19 outbreak from Wuhan, China develop into public health
crisis and spreads across 151 countries including India.1The public
health emergency was declared by world health organization on 30th
January 2020. It is rapidly emerging respiratory disease. On January
2020, rst Covid-19 patient reported in India.2 [Fig.1]
Corona virus are SS-RNA virus diameter ranging from 60 nm to 140
nm belongs to coronaviridaae family.8 Covid-19 labelled as SARSCoV-2. It can spread from person to person through close contact,
direct contact, respiratory droplet.3 In routine clinical practice, dentist
are more prone to get infected because of the exposure to saliva, close
proximity to patient and contaminated aerosol.4 Currently no vaccine
and medication are available to ght against Covid-19. Therefore, it
can be mitigated by only by using appropriate methods of
identication and management.
Based on currently available guideline, it is advisable for dentist to
avoid dental procedure unless there is an emergency. This will
diminish the interpersonal contact. Before commencing any treatment,
dentist should take appropriate measurement to avoid contact with
infected patient. This can be done by posing few questions such as
patients travel history, patient's health status or any history of
contacting infected person. Till 10/04/2020 around 1,619,937 reported
Covid-19 cases and 97,056 death due to Covid-19 have been reported
and India has reported 6,725 cases till date.9

cardiovascular illness.6
DIAGNOSIS:
Patient reported with fever, sore throat, cough and travel history
mainly from china are suspected cases. However, these patients can be
asymptomatic carrier. The conrmation of the suspect case can be done
by positive molecular test. In India, the collected sample transferred to
the labs or the National Institute of Virology in Pune. Till date no
commercial test available.
In early disease chest X-ray might appear normal but CT imaging
shows sub segmental consolidation and ground glass opacities. In
many suspect cases with negative molecular test, CT scan used to
diagnose Covid-19.10
INFECTION PREVENTION AND CONTROL IN DENTAL
PRACTICE:
Patient evaluation:
It is advisable to discuss patient chief complaint via telephone triage.
Always discuss 3 most relevant questions, history of fever in past 1
week, patient travel history, any contact with Covid-19 patient.
Elective dental care should be avoided for 2 weeks if patient give
positive response to any of the query.11 This is because study has
conrmed that in infected individual virus is present in saliva.12

SYMPTOMS:
Fever, tiredness and dry cough are the most common symptom of
covid-19 patients. But sore throat, nasal congestion, pains, runny nose
are also reported with mild symptom earlier and escalate gradually and
leads to respiratory failure or even death.5

Personal protection equipment:
Do not initiate the treatment without using personal protection
equipment. World health organization, American dental association
and Centers for disease control and prevention recommend to cover the
eye with goggles, nose and mouth with N95 mask followed by reusable
face shield and gown.13,14 This is because to achieve optimal level of
protection mask alone is not sufcient. World health organization
advocate to utilize N95 or FFP2 mask.15 In case of unavailability of
face shield and surgical mask, emergency dental procedure should be
avoided.13

The incubation period of Covid-19 is from 0 to 24 days. In this
incubation period patient accidently might transmit the disease.6
Distinctly 80% of the cases reported with mild symptoms which
mostly left undiagnosed.7 Covid-19 has male predilection with
existence chronic disease such as immunocompromised patient,

Provision of emergency care:
American dental association and Centers for disease control and
prevention recommend to defer the use of handpiece, ultrasonic scalers
and air-water syringe because these are aerosol generating procedure
which escalate the risk of infection.13,14 [Fig-2] In case of emergency if

In this article we discussed an overview of currently available
protocols for dental practitioners and management Covid-19 patient.
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aerosol generating procedure is needed than it should be done under
rubber dam with high volume intra-oral suction and extra-oral suction
to minimize the risk of aerosol contamination.13,16
Potential exposure of dental health care professional:
Dental healthcare professional should call the patients those who
receive emergency treatment. If patient develop sign and symptom of
Covid-19 than refer to medical professional immediately and dentist
should initiate self-monitoring for 14 days. If dental professional
develops sign and symptoms of Covid-19 than they should self-isolate
themselves and should coordinate with medical professional.17
Hand hygiene:
Cleaning hand prior and later to the procedure with alcohol-based
sanitizer or with water and soap is utmost necessary.18 Alcohol based
hand sanitizer is recommended for 20-30 seconds in the absence of
evident dirt on hand.19 Soap and water should be used for 40-60
seconds when hand is dirty.20 Hand hygiene is compulsory before
putting and after removing PPE.21 In the absence of soap or alcoholbased hand rub, chlorinated water can be the alternative solution but
cannot be used ideally because it may cause dermatitis.22
Dental clinic disinfection:
Dental Treatment of asymptomatic Covid-19 patient with high speed
hand piece and ultrasonic produce aerosol in dental clinic and routine
standard procedure cannot protect dental health professional from
Covid-19. Heat tolerated critical and semi critical instruments should
be sterilized with heat sterilization procedure.23 Heat sensitive
instrument can be sterilized with chemical disinfectant.24
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Abstract
With COVID-19 declared as a worldwide pandemic, a nationwide lockdown was implemented overnight in India on March
24, 2020.With no prior warning or anticipation, patient appointments were temporarily ceased as institutions and clinics were
indefinitely closed. To our knowledge, no study addresses the orthodontic patient perspective in such testing times, where
they are entirely restricted to the confines of their homes.
Aim: To assess the impact of the COVID-19-related lockdown on the treatment and psychology of patients undergoing
orthodontic treatment.
Material and methods: A self-designed online exploratory questionnaire of 15 questions was distributed to 500 potential
responders selected from obtained lists through messages and emails. It was mandatory to answer all questions and the
survey was anonymized and did not contain any identifying information. Online consent was taken before participation in the
study. The obtained data were evaluated using descriptive and inferential statistics.
Results: The response rate was 81.6%.The study revealed that the majority of patients were affected by the lack of access to
orthodontic visits. The reasons for the same were attributed to fear of increased treatment duration, inconveniences caused
by poking wires, broken brackets, etc., and lack of communication between the orthodontists and patients, among the various
other reasons. The importance of orthodontic appointments was also understood by patients.
Conclusion: The study threw light on the essential need for understanding the psychology of patients undergoing orthodontic
treatment. In any situation where patients do not have access to seek help, all the factors discussed in the study should be
considered and it is of utmost importance that orthodontic professionals see to it that their patients are being looked after
mentally, if not physically, in whatever way possible.
Keywords
Challenges, corona, COVID-19, lockdown, orthodontic, orthodontic patient, patient psychology, treatment

Introduction
With the rapid rise in the number of cases with COVID-19,
the pandemic led to several governments across the world
taking action and many cities were placed under complete
lockdown, travel bans were implemented, and schools,
universities, and private clinics were indefinitely closed.1
The restrictions in India came into force overnight on
March 24, 2020,2 which at first was announced to be for
21 days following which continued to be extended due to
the steady increase in incidence rates. As a result, all OPDs,
dental clinics, and institutions across India were instructed to
be shut, leaving only emergency services functioning.
Thus, with no prior warning or anticipation, orthodontic
appointments were temporarily ceased. In the field of

orthodontics, treatment is generally not considered an
emergency. However, what is not understood is the importance
of regular check-ups or monthly appointments, as well as the
impact of restrictions put on patients concerning visiting their
orthodontists in times of need.
Understanding whether patients realize the importance of
regular follow-ups, feel the need for orthodontic treatment
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to be regarded as emergencies, or assess the reasons for
fear or inconveniences in the minds of patients undergoing
orthodontic treatment in a time where they are entirely
restricted to the confines of their homes are grey areas that
are left unexplored.
With this background, the study was conceived, and a
survey was circulated to assess the impact of the COVID-19related lockdown on those patients undergoing orthodontic
treatment across the nation.

Methodology
Data for this questionnaire-based cross-sectional study was
obtained after the approval of the institutional research ethics
committee, and patients’ consent to participate.

Selection Criteria

sample size needed for the present study was 500 participants,
to receive a minimum of 400 responses.

Data Collection
The samples were selected by random sampling methods,
based on the collection of a list of those patients receiving
orthodontic treatment from various practitioners, clinics, and
institutions across the nation.
The questionnaire consisting of 15 questions were
distributed to 500 potential responders through email and
messages. It was mandatory to answer all questions and the
survey was anonymized and did not contain any identifying
information. Online consent was taken before participation
in the study.

Statistical Analysis

Those individuals undergoing orthodontic treatment of any
form (fixed/removeable appliances), whose treatment started
before the implemented lockdown.

Statistical Package for Social Sciences [SPSS] for Windows,
Version 22.0, released 2013, IBM Corp., Armonk, NY, was
used to perform statistical analyses.

Study Design
A self-designed closed-ended online questionnaire.

Descriptive Statistics
The descriptive analysis included the expression of
participants’ responses to the study questionnaire using
frequency and proportions.

Study Duration
The data was collected between April 10, 2020 and May 3,
2020.
A total of 408 filled questionnaires were reverted, and the
data was assessed.

Sample Size Determination
The sample size was determined using the formula for the
research methodology

N=

Z 2(1 − α ) × PQ

δ2

where
Z(1 − α) = 1.96 (for 95% confidence interval)
P = 0.50 (based on the probability, that approximately
50% of the population would require emergent treatment)
Q=1−P
δ (margin of error) = 0.05
N = 384.16 rounded off to 400
The sample size N = 400
Anticipating 15–20% of a non-response rate for online
surveys, the sample size was inflated to 500. So, the total

Inferential Statistics
Chi-square goodness of fit test was used to compare the
difference in the distribution of responses for the study
questionnaire.
The level of significance (p-value) was set at p < .05.

Results
A total of 81.6% (408 individuals) of the participants
responded to the survey. The questions were categorized into
three domains as given (Tables 1–3):
•• Table 1: Patient general perspective on the importance
of regular check-ups/monthly appointments
(Q1–Q5).
•• Table 2: Impact of lockdown on patients’ visit to
orthodontist for treatment needs (Q6–Q12).
•• Table 3: Psychological distress among patients
regarding post lockdown visit to orthodontist and
treatment charges (Q13–Q15).
With descriptive analysis in Figures 1–4.
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Table 1. Comparison of Differences in the Distribution of Responses Toward “Patient General Perspective Importance of Regular Checkups/Monthly Appointments” Domain Using Chi Square Goodness of Fit Test
Sl No.

Questions

Responses

Q1

How long has it been since
you visited your orthodontist?
How worried that you are not
getting to go for regular follow
ups for your treatment?

Q2

Q3

Q4

Q5

n

%

More than 1 month

188

46.1

Much more than 2 months

196

48.0

I do not remember

24

5.9

Very worried, I wish to meet my
orthodontist soon

200

49.0

Not so worried, everything that goes
wrong can be fixed later

96

23.5

I am more concerned about the
worldwide pandemic

112

27.5

Are you following all the
instructions given by your
orthodontist, such as wearing
of elastics and other oral
hygiene instructions?

Yes, following all of it very accurately

232

56.9

Sometimes, not too regular

104

25.5

No, I do not have the material
needed (eg, My elastics got over and
lack of floss)

72

17.6

Have you been in touch with
your orthodontist?

Yes, I call my orthodontist if at all
I have any problems regarding my
treatment

200

49.0

No, I have not called my orthodontist
since the lockdown started

196

48.0

I tried calling my orthodontist, but
he/she is never reachable

12

2.9

Yes, my orthodontist calls me
regularly to check if everything is
okay

172

42.2

No, my orthodontist has not called
me since the lockdown started

228

55.9

My orthodontist calls me, but I do
not pick up because anyway there is
no use since I cannot visit him/her

8

2.0

Does your orthodontist check
on you regularly?

χ2-value

P-value

138.588

<.001*

46.118

<.001*

105.412

<.001*

169.647

<.001*

192.235

<.001*

Note: * Statistically significant.

Table 2. Comparison of Differences in the Distribution of Responses Toward “Impact of Lockdown on Patients’ Visit to Orthodontist for
Treatment Needs” Domain Using Chi Square Goodness of Fit Test
Sl No.

Questions

Responses

n

%

Q6

What exactly are you most worried
about regarding your treatment?

My treatment time will be longer
and I will have my braces on for
much more time

300

73.5

Q7

84
My treatment can go wrong,
things that are not supposed to
happen with my teeth can happen

20.6

My orthodontist will have a lot of
work post lock down, so he/she
will not be able to give enough
time to my treatment

24

5.9

176

43.1

Since the lockdown started, have you had Yes, there are broken brackets
any problems with anything fixed in your and a few things like elastics have
mouth (eg, brackets, elastics, appliances
come out
and plates)

χ2-value

P-value

309.882

<.001*

93.882

<.001*

(Table 2 Continued)
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(Table 2 Continued)

Sl No.

Q8

Q9

Q10

Q11

Q12

Q13

Questions

What problems are you most commonly
facing with your braces?

Have you suffered from any emergency
such as pain, swelling, lacerations/
cuts, etc., due to treatment since the
lockdown?

Responses

n

%

No, everything is as it was before
the lockdown

188

46.1

I do not know how to check, and
I am unsure

44

10.8

The wire came out and is poking
me, and I have pain

122

29.9

A few brackets and elastics have
come out

140

34.3

No problems

146

35.8

No, my braces/ appliances have
not given me any problem

296

72.5

Yes, but I called my orthodontist
and asked him/her what to do

64

15.7

Yes, but I took self-medication
without informing my
orthodontist and I am fine

48

11.8

124

30.4

Yes, because sometimes certain
problems can be considered
as emergencies such as cuts/
lacerations, swellings, etc.

144

35.3

No, because it is not life
threatening

140

34.3

I think my orthodontist is more
affected than I am

28

6.9

I think I am more affected than
my orthodontist

48

11.8

I think this lockdown is affecting
both me and my orthodontist
equally

332

81.4

Made me realize the importance
of me being regular with my
appointments

268

65.7

Made me realize that is okay
to miss appointments because
nothing happened

16

3.9

Made no difference to what I
think about my treatment

124

30.4

Do you think that orthodontic treatment Yes, because I do not want
should be considered an emergency?
anything to go wrong with my
treatment

Who do you think this lockdown is
affecting more?

This lock down has:

What do you think about your treatment Orthodontist may charge
cost following the lockdown?
extra or advice unnecessary
procedures to make up for
money loss

P-value

2.294

.32

283.294

<.001*

1.647

.44

425.176

<.001*

235.059

<.001*

9.8

195.765

40

264

64.7

I am okay with anything as long as 104
my treatment finishes fast

25.5

Not worried, since I believe that
the amount remains same that
was told to me earlier

χ2-value

(Table 2 Continued)
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Sl No.

Questions

Responses

Q14

Following this lockdown, when do you
plan to visit your orthodontist?

I will rush to the hospital as soon
as I can

Q15

Are you scared to visit your
orthodontist after the lockdown ends?

n

%

χ2-value

P-value

21.6

119.529

12.7

99.059

88

I will wait for my orthodontist
to call me and give me an
appointment

240

I will not go till the pandemic is
entirely over

80

Yes, I am scared

58.8

19.6
52

No, I am not scared

216

52.9

Not so much, but my fear has
increased as compared to before

140

34.3

Note: * Statistically significant.

0%

10% 20% 30% 40% 50% 60% 70%
What exactly are you
most worried about
regarding your
treatment?

46.1%

Much more than 2 months

48.0%

I don’t remember

5.9%

Very worried, wish to meet my Orthodontist soon

49.0%

Not so worried, things that goes wrong can be fixed later

23.5%

More concerned about the worldwide pandemic

27.5%

Yes, following all of it very accurately

56.9%

Sometimes, not too regular

25.5%

No, I do not have the material needed.

17.6%

The wire came out and is poking me, and I have pain

20%

30%

40%

50%

60%

80%

20.6%
5.9%
43.1%

No, everything is as it was before the lockdown

46.1%

I don’t know how to check and I am unsure

10.8%
29.9%

A few brackets and elastics have come out

34.3%

No problems

49.0%

No, I haven’t called my Orthodontist since the lockdown
started

48.0%

2.9%

Yes, my Orthodontist calls me regularly to check if
everything is okay

42.2%

No, my Orthodontist hasn’t called me since the lockdown
started

0%

70%

55.9%

2.0%

(b)

Figure 1. Distribution of Responses Toward “Patient General
Perspective on Importance of Regular Checkups/Monthly
Appointments”: (a) Domain—Q1 to Q3 (b) Domain—Q4 and Q5

Do you think that
Have you suffered from
Who do you think this Orthodonc treatment any emergency problems
lockdown is affecng should be considered an due to treatment since
emergency?
the lockdown?
more?

Does your Orthodontist check on you Have you been in touch with your
regularly?
Orthodontist?

10%

Yes, I call my Orthodontist if there is a problem in
treatment

My Orthodontist calls me, but I don't respond as I cannot
visit him/her

60%

35.8%

(a)
0%

Unable to contact my Orthodontist, as he/she is never
reachable

Post lock down orthodontist may become more busy and
not provide enough time for Rx
Yes, there are broken brackets and a few things like elastics
have come out

(a)

40%

73.5%

My treatment can go wrong and unexpected things can
happen with my teeth.

Since the lockdown
started, have you had
any problems with
anything fixed in your
mouth

More than 1 month

20%

My treatment time and my braces will be there for longer
time

What problems are you
most commonly facing
with your braces?

Following all the
instructions given by
your Orthodontist?

Worried for missed
regular follow ups of
your treatment?

Your Previous visit to
Orthodontist

0%

20%

40%

No, my braces/ appliances haven’t given me any problem
Yes, but I called my Orthodonst and asked him/her what
to do
Yes, but I took self care without informing my
Orthodonst.

11.8%
30.4%
35.3%

No, because it is not life threatening

34.3%

I think this lockdown is affecng both me and my
Orthodonst equally

100%

15.7%

Yes, certain problems can be considered as emergencies
such as laceraons, swellings, etc

I think I am more affected than my Orthodonst

80%
72.5%

Yes, because I do not want anything to go wrong with my
treatment

I think my Orthodonst is more affected than I am

60%

6.9%
11.8%
81.4%

(b)

Figure 2. Distribution of Responses Toward “Impact of Lockdown
on Patients’ Visit to Orthodontist for Treatment Needs”: (a)
Domain—Q6 to Q8 (b) Domain—Q9 to Q11
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Made no difference to what I think about my treatment

Made me realise that is okay to miss appointments
because nothing happened

30.4%

3.9%

Made me realise the importance of me being regular
with my appointments

65.7%

Figure 3. Distribution of Responses for the Question Regarding
the Impact of Lockdown on Patients’ Perception on Importance of
Regular Appointments—Q12

Are you scared to visit Following this lockdown, What do you think about
your Orthodonst aer when do you plan to visit
your treatment cost
the lockdown ends?
your Orthodonst?
following the lockdown?

0%
Orthodonst may charge extra or advice unnecessary
procedures to make up for money loss.

10% 20% 30% 40% 50% 60% 70%
9.8%

Not worried, since I believe that the amount remains
same that was told to me earlier

64.7%

I am okay with anything as long as my treatment finishes
fast
I will rush to the hospital as soon as I can

25.5%
21.6%

I will wait for my Orthodonst to call me and give me an
appointment
I will not go ll the pandemic is enrely over
Yes, I am scared

58.8%
19.6%
12.7%

No, I am not scared
Not so much, but my fear has increased as compared to
before

52.9%
34.3%

Figure 4. Distribution of Responses Toward “Psychological Distress
Among Patients Regarding Post Lockdown Visit to Orthodontist
and Treatment Charges” Domain—Q13 to Q15

Discussion
Intending to get an idea as to how this lockdown affected the
treatment progress, as well as understanding the difficulties
faced, the results revealed that most patients undergoing
treatment were concerned about their restriction to orthodontic
clinic visits. To our knowledge, no study addresses the
orthodontic patient perspective in such testing times.
Forty-eight percent of the individuals replied that it had
been over 2 months since their last follow up. Orthodontic
therapy usually consists of brackets or appliances fixed into
the patient’s mouth, and thus the accumulation of plaque
is inevitable. A study by Huser et al,3 concluded that “the
demineralization associated with orthodontic therapy is an
extremely rapid process caused by a high and continuous
cariogenic challenge in the plaque developed around brackets

and underneath ill-fitting bands.” Bartsch et al4 stated that
compliance is a major problem in orthodontics. Because there
is going to be inevitable plaque accumulation, along with
patients’ reduction in adherence to oral hygiene instructions
(due to prolonged treatment duration5) initially explained to
them, careful inspection of the appliances at every visit and
proper prophylactic therapy is very essential. To improve the
subsequent oral health, disclosing tablets6 can be administered
to patients after instructions on how to use them for improving
oral health is properly understood.
Apart from caries and oral hygiene assessments, certain
treatment mechanics require regular follow-ups. The elastics
used for retraction or space closure mechanics decay over
time, add to the accumulation of plaque and deterioration of
oral hygiene. This often goes unnoticed by patients as they are
unaware of the same. Until there are evident inconveniences
such as poking distal wires, loose brackets, or lacerations,
most teeth-related problems are overlooked.
For example, wire bending with loops left in patient’s
mouth for a long time, sunken or loose orthodontic bands,
broken fixed functional appliances, and loose temporary
anchorage devices, can cause deleterious effects in the
treatment progress, which was until then going smoothly.
It was found that a majority of patients did not face
inconveniences related to appliances through the lockdown,
however, from those who did, there was an almost equal
response with poking wires, brackets debonded, and
appliances and elastics coming out. This shows that in the
study, no single problem, in particular, was the sole cause
for an inconvenience or emergency, however, patients did
face problems such as the ones stated earlier. A study by
Rajesh Gyawali et al7 stated that the most common reason for
orthodontic emergencies or appointments was the loosening
of brackets or bondable buccal tubes, followed by the
loosening of bands. The other possible reasons were trauma
to the mucosa by the overextended distal wire, detachment
of buccal tubes from the band, tearing of bands, breakage of
acrylic plates, loosening of ligature ties, and dislodgement of
elastomeric chains.
Caprioglio et al8 and Suri et al9 in their article mention the
possible orthodontic emergencies with simple do-it-yourself
solutions such as cutting of distal ends of wires with nail
cutters, use of over the counter disclosing wax for relief, and
the importance of virtual assistance in such times.
The survey revealed that 49% of the patients were worried
about not being able to go for regular follow-ups, the most
common cause being an increase in the treatment duration
(73.5%). Rokyo et al5 stated that compliance and the length
of the orthodontic treatment were indirectly proportional to
each other, that is compliance is stronger in case of shorter
treatment durations. This also explains a possible chance for
the reduction in compliance of patients during the lockdown,
though in the present study, during the period of the data
collection, 56.9% of patients stated that they were following
all instructions previously given to them.
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A total of 20.6% of the patients were worried that
something could go wrong with their treatment. This shows
the awareness of the need for regular follow-ups, which is in
accordance with 65.7% of patients stating that the lockdown
had made them realize the importance of regular follow-ups.
It should be noted here that many times, certain treatment
mechanics (such as Begg’s mechanotherapy, Tip Edge
mechanotherapy, or final stages of settling the occlusion)
require the use of elastics changed by the patient daily. A
total of 17.6% of the individuals stated that they did not have
the material required to carry out the practices instructed to
them by the orthodontist. The unavailability of such material
to compliant patients leave both the orthodontist as well as
patients in a helpless situation. This creates untoward dental
effects such as opening up or spaces or movement of teeth
that will result in round-tripping, and thus further increase in
treatment duration and subsequent reduction in compliance.
In treatment mechanics such as Begg’s mechanotherapy,
elastic wear by the patient is the running force. With one-point
contact bracket mechanics, free tipping is unavoidable. This
accompanied by incorrect elastic use can lead to detrimental
effects on the treatment. However, in recent times, the
use of pre-adjusted edgewise appliances dominates the
mechanotherapy used for treatment. This could probably be a
reason for why the lack of material needed by patients during
the lockdown gets overshadowed.
In those cases where patients run out of settling elastics,
increasing chewing efficiency (eg, with the help of chewing
gum) and instructing patients to chew bilaterally could help
settle the occlusion a little better than with no stimulation
at all.
The reason for 23.5% of patients not being worried about
their treatment, can probably be attributed to those patients
who did not face any problems during the lockdown (35.8%),
or those patients who were externally motivated to undergo
treatment and have no active interest in the same. However,
this does not represent the majority of patients affected.
When asked if the patients were regularly in touch with
their orthodontists, results showed that approximately 50%
patients did keep in touch and 50% did not. These results can
again be attributed to the level of interest in treatment, fear as
well as problems encountered during the treatment. Another
reason could be the lack of transport or facility to visit the
orthodontist, despite the need.
Looking at it from the perspective of orthodontists
following up on their patients in whichever way possible,
55.9% of the patients replied that they did not receive calls
from their orthodontists. This result reflects the very fact that
many times the orthodontists themselves forget to realize the
fact that their patients too are in helpless situations, and might
be worried about their treatment—emphasizing the need for
this study.
In such instances, small gestures such as regular check-up
calls boost confidence, reduces the worry, and give patients a

sense of comfort. This helps the patient understand that their
orthodontist cares for their treatment as much as they do.
However, 81.4% of the patients thought that the lockdown
was affecting both the orthodontist as well as patient equally.
This suggests that the patients too are sympathetic toward the
feelings of their doctors through this lockdown.
When asked about the need for orthodontic treatment to be
considered as an emergency, results revealed mixed opinions
(Figure 2[b]).
According to Merriam-Webster Dictionary (https://www.
merriam-webster.com/dictionary/emergency), the word
“emergency” is defined as “an unforeseen combination of
circumstances or the resulting state that calls for immediate
action” or “an urgent need for assistance or relief.”
Going by the definition, though not life-threatening in all
situations, certain inconveniences as mentioned earlier, might
need immediate attention to reduce the chances of further
complications. It also goes without saying that emergencies
such as sudden swellings and aspiration or the accidental
swallowing of appliances need to be considered as potential
life-threatening emergencies.
Response to fear of increased treatment costs, though
a small fraction (Figure 4) shows the importance for the
orthodontist to re-ensure patients that, provided no additional
treatment is essential (with patients’ consent), the treatment
cost would remain the same even post the lockdown period.
Also, if at all any additional cost is charged to the patient,
it would be for the personal protection equipment to ensure
safety for both the health care professional as well as the
patient.
The severity and seriousness of the spread of disease should
be clearly explained to all patients, making them aware of
the importance of social distancing and the need for personal
protection even after the lockdown has been lifted. If at all
patients plan on rushing to their dentists, it should be made
sure these patients are symptomless and are visiting hospitals
only for emergencies. The possible explanation for 52.9% of
patients not having any fear to visit their orthodontist post
the lockdown, shows the lack of awareness10 of the various
modes of possible transmission of diseases in a dental office
with aerosols, doctors’ proximity to patients, etc.
Finally, it should be mentioned that 27.5% of the patients
were more concerned about the worldwide pandemic, and
19.6% of patients stated they will not visit their orthodontists
until the entire pandemic is over. This study thus throws
light on the awareness of these patients about their health,
not considering orthodontic treatment essential at such times.
Such patients should be reassured that proper protection will
be taken to limit the spread of disease.

Limitations
The study was a self-designed online questionnaire, sent
to those undergoing orthodontic treatment through various
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platforms such as messages, emails, Facebook, etc., and thus
there was a 18.4% non-response rate.
However, irrespective of the nonresponse rate, the purpose
of the study was mainly to understand these patients and
spread awareness of the same.
This study can thus be considered as an exploratory study
to get a generalized idea on the impact of the lockdown on
patients and can thus help in the future better understanding
of specific patient-related problems. This will further help
in improving the patient–doctor rapport as well as enhance
practice management skills.

ORCID iD

Conclusion
The study was carried out with the aim of assessing the
impact of the lockdown on patients undergoing orthodontic
treatment, as well as sheds light on how these problems could
in turn affect the progress of their treatment.
It was seen that majority of patients had some or the
other problem associated with the lockdown, regarding their
orthodontic treatment.
The need for understanding the psychology of patients
undergoing orthodontic treatment is extremely essential. In
any situation where patients do not have access to seek help,
irrespective of the cause for restriction to access, all the above
discussed factors should be considered.
In conclusion, the take home message from this survey
stresses on the importance of orthodontic professionals seeing
to it that their patients are being looked after mentally, if not
physically, in whatever way possible in such testing times.
Also, proper communication with patients and explanations
on how to maintain proper self-care, when regular follow ups
are not possible, is indispensable. This would ultimately give
the patient a sense of reassurance that they are being well
looked after.
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UV-Spectrophotometric method for quantification of
ascorbic acid in bulk powder
Yogesh P Pancham, Girish B and Shailendra Suryawanshi Sanjay
Abstract
Ascorbic acid is a potent reducing and antioxidant agent that functions in fighting bacterial infections, in
detoxifying reactions. In the present research work an attempt has been made to develop and validate
spectrophotometric method for determination of ascorbic acid in bulk powder form using UV-1900
model. The method was developed using methanol: water (50:50 v/v) as a solvent in which ascorbic acid
shows maximum absorbance wavelength at 258nm. In order to optimize the developed method,
validation of ascorbic acid were performed as per ICH guidelines parameters such as Linearity,
Selectivity, Specificity, Precision, Robustness, Ruggedness, LOD & LOQ, Solution stability were
performed. Ascorbic acid Showed linear response between concentration range of 3, 6, 9, 12, 15µg/mL
with r2 value 0.997 all the validation report of Precision, robustness, ruggedness and solution stability
were found to be in acceptance limit. Newly developed and validated spectrophotometric method was
found to be selective, specific, linear, precise, robust, rugged and stable for determination of ascorbic
acid in bulk form using UV-1900.
Keywords: Ascorbic acid, anti-oxidant, UV-1900, ICH-guideline, stability

1. Introduction
Ascorbic acid is a six carbon compound related to glucose. It is found naturally in citrus fruits
and many vegetables. (Drug bank) L-Ascorbic acid is a white to very pale yellow crystalline
powder with a pleasant sharp acidic taste almost odourless. Ascorbic acid is a potent reducing
and antioxidant agent that functions in fighting bacterial infections, in detoxifying reactions,
and in the formation of collagen in fibrous tissue, teeth, bones, connective tissue, skin, and
capillaries [1]. It is available in synthetic form and well as found naturally in many medicinal
plants which includes Indian gooseberry, amla citrus fruits like limes, oranges and lemons,
green leafy vegetables [2] which is responsible for potent antioxidant activity.
Amla is one of the major source of Ascorbic acid. Literature survey has been done for the
content estimation of ascorbic acid in amla. Analytical methods such as UPLC (Klimczak I et
al., 2015) [3] HPLC (Saikh M. et al., 2013) [4] were reported for estimation of Ascorbic acid in
bulk. No UV-Spectrophotometric method was reported for content estimation of ascorbic acid
in amla as well as in bulk form. Hence in this research work an attempt has been made to
develop and validate UV-Spectrophotometric method by using standard ascorbic acid and
apply the same for content estimation of ascorbic acid in amla extract.

Fig 1: Chemical Structure of Ascorbic acid
~5~
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2. Material and Methods
2.1 Instruments and apparatus
UV-Spectrophotometer of Shimadzu-1900 with Lab solutions
software& Shimadzu-1800 with UV probe software was used
for determination of Ascorbic acid.

2.5.4 Precision
Precision was performed by using system precision, intraday
precision and Interday precision.

2.2 Reagents and chemicals
All the chemicals and reagents used for the experiment were
analytical grade. Methanol was obtained from Molychem,
Mumbai.

2.5.4.1 System Precision
Six replicates of solution containing 3µg/mL of Ascorbic acid
were prepared and absorbance of each was measured at 258
nm and %RSD was calculated.

2.3 Drug samples
Ascorbic acid was obtained as gift sample from Spectrochem
Pvt Ltd. Mumbai.

2.5.4.2 Intraday Precision
Solutions containing 9µg/mL of Ascorbic acid were analyzed
in six replicates and %RSD for absorbance obtained was
calculated at different time intervals on same day.

2.4 Development of UV-Spectrophotometric technique
Development of UV-Spectrophotometric method involves the
two steps, mainly selection of solvent system and selection of
wavelength of detection for determination of Ascorbic acid.
Solubility profile of Ascorbic acid in different solvents was
obtained by literature review and by practical analysis.
Literature survey revealed that Ascorbic acid is soluble in
mixture of methanol & Acetic acid (95:5), pH-2.1(Phosphoric
acid), Acetonitrile and ammonium acetate buffer 6.8(78:22)
(Novokova L et al.,2005) [5]. Several trials were made to
obtain suitable wavelength of detection by utilizing various
mixtures of solvents. Mixture of Methanol: Water (50: 50v/v)
was chosen as the best solvent. In order to obtain UVspectrum of the analyte, solution containing Ascorbic acid in
solvent was scanned in UV-spectrophotometer between the
range of 400-200 nm, showed maximum absorbance
wavelength at 258 nm.

2.5.4.3 Interday Precision
Solutions containing 12µg/mL of Ascorbic acid were
analyzed in six replicates and %RSD for absorbance obtained
was calculated on three different days.
2.5.5 Ruggedness
Ruggedness of the method was proved by obtaining consistent
results by different analyst, employing different instruments
on different days. 15 & 3 µg/mL solutions containing
Ascorbic acid was prepared in six replicates by different
analyst and absorbance was measured at 258 nm, analyzed on
different instrument and %RSD was calculated.
2.5.6 Robustness
Stock solutions of analyte were prepared using solvent system
composed of Methanol: Water (51:49v/v) and Methanol:
Water (49:51 v/v) separately. Using the above solvent
systems six replicates of solutions containing Ascorbic acid
were prepared. The absorbance was measured at 258 nm
&%RSD was calculated.

2.5 Validation of UV-Spectrophotometric Technique [9, 10]
(Shailendra S et al., 2015, Pancham Y. et al., 2019)
According to ICH guidelines the newly developed UVSpectrophotometric method was validated. Ascorbic acid was
validated in terms of specificity, selectivity, linearity, range,
limit of detection, limit of quantification, precision,
ruggedness, robustness and solution stability [6-8].

2.5.7 Solvent and standard stock solution stability
Stability of solvent and stock solution was determined by
comparing the absorbance between fresh stock dilutions and
old stock dilutions. Stock solution of Ascorbic acid and
solvent system was prepared and stored at room temperature
for 2 days. On 2nd day dilutions in triplicates were prepared
from old stock solution and fresh stock solution. %RSD was
calculated for the absorbance obtained.

2.5.1 Specificity and selectivity
UV-spectrum of blank solvent (Methanol: Water 50:50v/v)
and solution containing Ascorbic acid was scanned between
the range of 400-200 nm and observed for interference of any
absorbance at 258 nm.
2.5.2 Linearity and range
100mg of Ascorbic acid was weighed and transferred into
composed 100 ml of volumetric flask and volume was made
up to the mark using solvent system of methanol: water
(50:50v/v) to obtain 1000 µg/ml. From this stock solution,
serial dilutions were made to obtain 3, 6, 9, 12, 15µg/mL
solutions of Ascorbic acid. The resulted solution was prepared
in triplicates and absorbance was measured at 258 nm.

3. Results and Discussion
3.1 Development
The UV-spectrum of Ascorbic acid in Methanol: Water
(50:50v/v) solvent showed maximum absorbance at 258 nm
and hence it was selected as wavelength of detection.
Developed method parameters are reported in Table. 1
3.2 Validation
3.2.1 Specificity and selectivity
No interference was showed by the solvent spectrum at the
maximum wavelength of absorbance of Ascorbic acid.
Maximum wavelength was selectively exhibited by the
analyte at 258 nm. Thus specificity and selectivity of the
method was validated. UV spectrum of Ascorbic acid is
presented in Fig 2 and overlay spectrum of Ascorbic acid is
presented in Fig 3.

[11]

2.5.3 Limit of Detection and Limit of Quantification
Limit of detection and quantification was calculated by using
statistical calculations using following formulas:

~6~
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3.2.2 Linearity and range
Standard calibration curve was plotted using concentration vs
absorbance obtained by Ascorbic acid. Analyte showed linear
response between the concentration range of 3, 6, 9, 12,
15µg/mL with regression equation of 0.997. Linearity data is
reported in Table. 2 and standard calibration curve is
presented in Fig. 4
3.2.3 Limit of Detection and Limit of Quantification
LOD value of Ascorbic acid was found to be 0.96µg/ml and
LOQ value was found to be 2.91 µg/ml respectively. LOD &
LOQ values are presented in Table. 2.
Fig 2: UV-Spectrum of Ascorbic acid

3.2.4 Precision
The %RSD values calculated for all six replicates of the
respective solution of Ascorbic acid at each level of precision
was found to be less than 2%, proving the precision of
method. Data of system precision study is reported in Table. 3
3.2.5 Ruggedness and Robustness
Method was found to be rugged with respect to change in the
analyst and change in the instrument with %RSD less than 2%
also it was found to be robust with slight change in the
percent composition of solvent system with %RSD less than
2%. Ruggedness and robustness is reported in Table 6 and
Table 7 respectively.

Fig 3: Overlay Spectrum of ascorbic acid

3.2.6 Solvent and standard stock solution stability
%RSD for absorbance obtained by fresh and old dilutions
containing Ascorbic acid was found to be within the
acceptance and data obtained showed the standard stock
solution and solvent system showed stability of 2 working
days at room temperature. Solution and standard stock
solutions stability is reported in Table. 8
The validation report was presented in Table. 9
Literature survey revealed that analytical method such as
UPLC, HPLC were reported for estimation of ascorbic acid.
The reported methods were more costly and time consuming
also uses the large amount of organic solvents which are
hazardous to the health. To overcome these disadvantages of
reported
methods we have developed
a new
spectrophotometric method for estimation of ascorbic acid in
bulk powder form. The presented method was simple, precise,
accurate, less time consuming, cost effective and economic.

Fig 4: Standard Calibration Plot of Ascorbic acid
Table 3: System precision data of Ascorbic acid
Replicates Concentration
1
3 µg/ml
2
3 µg/ml
3
3 µg/ml
4
3 µg/ml
5
3 µg/ml
6
3 µg/ml
%RSD

Table 1: Developed method parameters
Parameters
Analyte
Solvent
Maximum wavelength
of Ascorbic acid

Specifications
Ascorbic acid
Methanol: Water (50:50% v/v)
258 nm

Absorbance at 258 nm
0.191
0.192
0.193
0.193
0.192
0.193
0.425

Table 4: Intraday Precision data of Ascorbic acid
Intraday Precision

Table 2: Linearity data of Ascorbic acid
Sr. No.
Concentration
*Absorbance at 258nm
1
3µg/ml
0.193
2
6µg/ml
0.393
3
9µg/ml
0.606
4
12µg/ml
0.750
5
15µg/ml
0.983
Correlation Coefficient
0.997
LOD
0.96 µg/ml
LOQ
2.91 µg/ml
*Replicates of three concentrations.

Replicates

Concentration

1
2
3
4
5
6

9 µg/ml
9 µg/ml
9 µg/ml
9 µg/ml
9 µg/ml
9 µg/ml
%RSD

~7~

Absorbance at 258 nm
Initial
1st
5 th
hour
Hour
Hour
0.588
0.589
0.589
0.589
0.588
0.589
0.590
0.589
0.591
0.591
0.591
0.591
0.589
0.587
0.590
0.587
0.591
0.591
0.240
0.272
0.167
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Table 5: Interday precision data of Ascorbic acid
Interday Precision
Replicates
Concentration
1
12 µg/ml
2
12 µg/ml
3
12 µg/ml
4
12 µg/ml
5
12 µg/ml
6
12 µg/ml
%RSD

4. Conclusion
The newly developed UV-Spectrophotometric analytical
method is specific and selective for the determination of
Ascorbic acid in bulk. The developed method is subjected for
the validation as per ICH Guidelines. The developed method
was found to be linear, simple, precise, robust, rugged, stable
and economic for routine use in the synthetic drug industry.

Absorbance at 258 nm
Day-1
Day-2
Day-3
0.743
0.753
0.778
0.744
0.753
0.779
0.746
0.757
0.783
0.745
0.756
0.784
0.746
0.757
0.781
0.742
0.757
0.782
0.219
0.261
0.297
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Table 6: Ruggedness data of Ascorbic acid
Replicates Concentration
1
2
3
4
5
6

15 µg/ml
15 µg/ml
15 µg/ml
15 µg/ml
15 µg/ml
15 µg/ml
%RSD

Absorbance at 258 nm
Change in instrument Change in analyst
1.002
1.001
1.001
1.002
1.005
1.003
1.004
1.005
1.004
1.004
1.005
1.002
0.164
0.147
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Table 7: Robustness data of Ascorbic acid
Absorbance at 258 nm
Solvent
Solvent
Concentration
composition-1
composition-2
6 µg/ml
0.381
0.383
6 µg/ml
0.379
0.383
6 µg/ml
0.379
0.384
6 µg/ml
0.381
0.383
6 µg/m
0.383
0.384
6 µg/ml
0.383
0.381
%RSD
0.470
0.286

Replicates
1
2
3
4
5
6

Table 8: Solution stability of Ascorbic acid
Concentration
12 µg/ml
12 µg/ml
12 µg/ml
%RSD

Absorbance at 321 nm
Fresh
Old
0.739
0.749
0.740
0.748
0.741
0.748
0.621

Table 9: Validation parameters report
Sr.
No.
1

2

3
4
5
6
7

Values
obtained
3-15 µg/ml
Linearity range
System Precision
0.425%
Interday Day-1
0.219%
Interday Day-2
0.261%
Precision
Interday Day-3
0.297%
Initial hour
0.240%
Intraday 1 st hour
0.272%
Intraday 5 th hour
0.167%
Change in solvent composition-I
0.470%
Robustness
Change in solvent composition-II
0.286%
By change in analyst
0.164%
Ruggedness
By change in instrument
0.664%
LOD
0.96 µg/ml
LOQ
2.91 µg/ml
2 days at room
Solution Stability
temperature
(0.621%)
Validation parameters
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Validated ultra-high performance liquid
Chromatographic method for estimation of Atenolol in
bulk powder and Pharmaceutical dosage forms
Palled Mahesh Shivbasappa, Shailendra Suryawanshi Sanjay, Siddhant
Mardolkar, Mahendra Kumar chauhan and Sunil Satyappa Jalalpure
Abstract
The objective of proposed research work was to develop and validate new simple, selective, specific,
accurate, precise and robust Ultra High Performance liquid chromatographic (UHPLC) method for
estimation of Atenolol in bulk and pharmaceutical products. Method was developed by utilizing mobile
phase composed of methanol: 0.1% orthophosphoric acid (50:50 v/v) with the use of BDS Hypersil
C18(250 × 4.6 mm, 5 µm) column as stationary phase. The flow rate of mobile phase was 1.5ml/min and
the temperature was maintained at 20 oC. Atenolol was detected at 224nm using UV detector. The
retention time of Atenolol was found to be 8.9 min. It showed linear response between the concentration
ranges 4-8 µg/ml with correlation coefficient 0.999. The method was validated as per current ICH
guidelines in terms of specificity, selectivity, linearity and range, precision, accuracy and robustness and
all the values of validation was found to be within the acceptance. Hence the method can be used for the
routine quality control evaluation of Atenolol in bulk powder.
Keywords: Atenolol, UHPLC, ICH guidelines, Quality Control, UV Detector.

Introduction
Atenolol is a cardio-selective beta-blocker that is widely used in the treatment of hypertension
and angina pectoris. Chemically (Fig.1) it is a benzene acetamide, 4-[21– hydroxy – 31 –[(1methyl ethyl) amino] propoxy]. It acts as an antagonist to sympathetic innervation and
prevents increases in heart rate, electrical conductivity, and contractility in the heart due to
increased release of norepinephrine from the peripheral nervous system [1].Many branded
formulation containing Atenolol available in the market. Hence the quality control analysis of
Atenolol in bulk and its formulation play an important role. Literature survey revealed very
few analytical methods for the estimation of Atenolol have been developed and validated. RPHPLC [2-6] methods were reported for the estimation of Atenolol in bulk and pharmaceutical
dosage forms. Literature search revealed that no ultra-high performance liquid
chromatographic method reported for estimation of Atenolol. In the present research an
attempt has been made to develop a new, simple, precise and accurate UHPLC method for
estimation of Atenolol which will be helpful for routine analysis of Atenolol.

Fig 1: Chemical Structure of Atenolol

Material and Methods
Drug Sample: Atenolol
Chemicals and reagents: All the chemicals and reagents used for analysis were analytical
grade and obtained from Merck laboratories. Milli-Q water was used and it was obtained from
Basic Science Research Laboratory from KLE College of Pharmacy, Belagavi.
~ 320 ~
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Instruments used: UHPLC of Shimadzu Prominence LC30AD. The software used was Lab Solutions. BDS Hypersil
C18 (250 x 4.6mm, 5µ) column was used as stationary phase.
Analytical balance used was of Uni Bloc of Shimadzu make.
Eutech Instruments pH meter was used to adjust the pH of
mobile phase sonicated by Branson 1800 sonicator.

Linearity: Preparation of linear dilution: From the stock
solution of Atenolol 100µg/ml, pipette out 0.4ml, 0.8ml,
1.2ml, 1.6ml and 2.0ml and transfer each ml into separate 10
ml volumetric flask to get the final concentration of 4µg/ml,
8µg/ml, 12µg/ml, 16µg/ml and 20µg/ml. The freshly prepared
linear dilutions were injected in to UHPLC in triplicates.

Method Development
Development of UHPLC method was started with the
selection of mobile phase system and stationary phase
selection. Literature survey was done and solubility of
Atenolol in various solvents was checked and trials were
carried out using different mobile phase composition.

Precision: In order to prove precision of method, working
standard solution containing Atenolol was injected into
UHPLC in six replicates on two different days and on the
same day at different time intervals.

Preparation of 0.1% orthophosphoric Acid: Transfer 500
ml of Millipore water in a 500 ml beaker. With the help of a
calibrated digital pipette, pipette out 0.1 ml of
Orthophosphoric acid and transfer into a beaker containing
water. Filter the mobile phase by using 0.2 µ Nylon syringe
filter.
Preparation of mobile phase: Methanol filtered through 0.2
µ Nylon syringe filter and degassed and 0.1%
Orthophosphoric acid degassed and used for analysis in
gradient mode.
Standard preparation: Weigh accurately 10 mg of Atenolol
and transfer to 10 ml volumetric flask, make up the volume to
10 ml with methanol. It gives a stock solution of 1000 µg/ml.
Pipette out 2.5ml from the above solution and transferred to
25 ml volumetric flask and make up the volume to 25ml with
methanol to give stock solution of 100 µg/ml.
Working standard solution: From the stock of 100 µg/ml
pipette out 0.8ml and transferred it to the 10 ml volumetric
flask and make up the volume to 10 ml with methanol. This
gives stock solution of 8µg/ml.
Determination of retention time: Working standard solution
containing 8µg/ml of Atenolol was injected into UHPLC
which was supported with Hypersil C-18 column as stationary
phase and mobile phase composed of methanol: 0.1
orthophosphoric acid (50:50 v/v). The flow rate was adjusted
to 1.5ml/min and the temperature was maintained at 20 Ԩ.
UV detection was monitored at 224nm. The volume of the
sample injected was 10 µl. The chromatogram was obtained
and retention time was determined.
Validation [7, 8]
In order to check performance of developed UHPLC method,
validation was performed as per ICH Guidelines using
Specificity, selectivity, linearity, precision, accuracy and
robustness parameters.

Robustness: It was performed by changing the flow rate and
temperature conditions and injecting the working standard
solution containing Atenolol in to UHPLC.
Ruggedness: In order to prove the repeatability of developed
analytical method six replicates of working standard Atenolol
solution were injected by different analyst on different days.
Limit of Detection and Limit of Quantification: It was
calculated from the standard calibration plot and statistical
calculations.
Accuracy: Accuracy was performed by standard addition
method at three different levels. Weigh 10 mg Atenolol and
transfer to 10 ml volumetric flask and make up the volume to
10 ml with methanol to give stock solution of 1000 µg/ml.
pipette out 2.5 ml from above stock solution and transfer to 25
ml volumetric flask make up the volume to 25 ml with
methanol to give stock solution of 100 µg/ml. Pipette out 0.4
ml, 0.8 ml, 1.2 ml from stock solution and transfer each ml
into individual 10 ml volumetric flask to get 4 µg/ml, 8 µg/ml,
12 µg/ml.
Accuracy of Atenolol at three different levels:
Level –I (50%): 8 µg/ml of stock solution of Atenolol is
spiked with 50% i.e 4 µg/ml and injected. Level – II (100%):
8 µg/ml of stock solution of Atenolol is spiked with 100% i.e
8 µg/ml and injected. Level III (150%):8 µg/ml of stock
solution of Atenolol is spiked with 150% i.e 12 µg/ml and
injected.
Results and Discussion
Method Development: UHPLC method was developed for
estimation of Atenolol in bulk powder using mobile phase
composition Methanol: 0.1% orthophosphoric Acid (50:50
v/v) and the separation was achieved using BDS Hypersil C18 (250mm x 4.6mm, 5µm) column. The flow rate was
adjusted to 1.5ml/min and the temperature was maintained at
20 Ԩ. UV detection was monitored at 224 nm. The volume of
the sample injected was 10µl. Retention time of Atenolol was
found to be at 2.234 min. The chromatographic condition was
presented in table 1 and chromatogram was showed in Fig. 2.

System Suitability: Six replicates of a solution containing
analyte of working concentration were injected to determine
the precision and accuracy of the system.
Specificity and selectivity: It was performed by injecting the
triplicates of mobile phase and sample solution in to UHPLC.
Standard solutions was prepared and injected into the UHPLC
system and the Amount found, peak Area, Mean and % RSD
were found within the limits.
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Table 1: Developed Method Parameters
Parameter
Mobile Phase
Diluents
Column
Pressure
Temperature
Run Time
Injection Volume
UV Wavelength

Description
Methanol:0.1%OPA (50:50 v/v)
Methanol
BDS Hypersil C18 (250x4.6mm,5µ)
65kgf/c
20Ԩ
1.5ml/min
10µl
224nm

The Pharma Innovation Journal

http://www.thepharmajournal.com

Fig 2: UHPLC Chromatogram of Atenolol

System suitability: System suitability parameter were
performed and from the chromatogram obtained Plate count,
tailing factor, Resolution and Reproducibility were analyzed.
System suitability data were presented in table 2.
Table 2: System Suitability Data of Atenolol
Sample
1
2
3
4
5
6
Mean
% RSD

Retention
Time
2.307 min
2.310 min
2.310 min
2.305 min
2.312 min
2.306 min
2.308 min
0.04%

Peak
Area
55011
54670
55307
54357
53981
53215
54423.5
0.2%

Theoretical
Plate
2642
2740
2703
2667
2664
2738
2692

Tailing
Factor
1.461
1.475
1.461
1.477
1.479
1.481
1.472

eluting any components at the retention time of analyte.
Linearity and range: Linearity was carried out for Atenolol
of working level concentration from 4.0 µg/ml to 20 µg/ml.
The linearity regression correlation was within limits and
found 0.999. The % RSD for the peak area and retention time
was found within the limits. Data of linearity were showed in
table 3 and calibration graph showed in Fig.3. The LOD and
LOQ was found to be 0.0977and 0.2963 respectively.
Table 3: Linearity data of Atenolol by UHPLC
Concentration
4 µg/ml
8 µg/ml
12 µg/ml
16 µg/ml
20 µg/ml
Mean
Equation for Regression Line
Correlation Coefficient (r2)

Method Validation
Specificity and Selectivity: Developed UHPLC method was
found to be specific and selective as the mobile phase not

Peak Area
24620
55781
83144
110734
142185
302716
Y= 7252.1 x -3732.1
0.999

Fig 3: Standard calibration curve of Atenolol

Precision: Precision was carried out on different time
intervals and on different days. Mean and % RSD were found
within limits and data presented in Table 4.

Robustness: It was analyzed by modifying the method
parameters. Variations in temperature, total flow were made
and the outcome was analyzed and calculated. Robustness
was presented in Table 5 and 6.

Table 4: precision Data of Atenolol
Intraday precision
Peak
Peak
Sample
Area 1
Area 2
1
55781
54357
2
55011
54670
3
55416
54382
Mean
55402.6 54469.6
%RSD
0.69
0.31

Table 5: Robustness data of Atenolol by change in flow rate

Interday Precision
Peak
Area 3
54505
54699
54866
54690
0.33

Day 1

Day 2

Day3

54505
54441
54357
54434.3
0.13

55781
55165
55011
55319
0.73

53215
53694
53981
53630
0.72

At 1.3ml/min Total Flow
At 1.7ml/min Total Flow
Sample Retention Time Peak Area Retention Time Peak Area
1
2.653 min
62697
2.051 min
47814
2
2.645 min
63073
2.046 min
47082
Mean
2.649 min
62885
2.048 min
47448
%RSD
0.21
0.42
0.17
1.09
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Table 6: Robustness data of Atenolol by change in the column oven temperature
Sample
1
2
Mean
% RSD

At 15 Ԩ temperature
Retention Time
2.325 min
2.321 min
2.323 min
0.12

Ruggedness and Repeatability: It was carried out by
injecting six replicates of the sample solution having target
level of the analyte. Retention time, peak area was recorded.
The mean, standard deviation and % RSD were found within
the limits. Data were presented in Table 7.
Table 7: Ruggedness data of Atenolol
Samples
1
2
3
4
5
6
Mean
%RSD

Retention Time
2.307 min
2.310 min
2.310 min
2.305 min
2.312 min
2.306 min
2.308 min
0.04

Peak Area
55011
54670
55307
54357
53981
53215
54423.5
0.2

Table 8: Accuracy data of Atenolol

50%
50%
50%
100%
100%
100%
150%
150%
150%

Conc Qty Added Amt Recovered
%
(µg/ml) (µg/ml)
(µg/ml)
Recovered
8 µg/ml 4 µg/ml
6.11 µg/ml
101.8%
8 µg/ml
4µg/ml
6.11 µg/ml
101.8%
8 µg/ml 4 µg/ml
6.11 µg/ml
101.8%
8 µg/ml 8 µg/ml
8.05 µg/ml
100.6%
8 µg/ml 8 µg/ml
8.05 µg/ml
100.6%
8 µg/ml 8 µg/ml
8.05 µg/ml
100.6%
8 µg/ml 12 µg/ml
9.81 µg/ml
98.1%
8 µg/ml 12 µg/ml
9.81 µg/ml
98.1%
8 µg/ml 12 µg/ml
9.81 µg/ml
98.1%

%RSD
0.076
0.004
0.07
0.027
0.025
0.053
0.070
0.12
0.058

Assay: In the proposed method the estimation of Atenolol has
been done using UHPLC and is a new method as compared to
previously performed works. The assay report was presented
in table 9.
Table 9: Assay report of Atenolol
Conc.
8 µg/ml
8 µg/ml
Mean
SD
%RSD

Peak Area
55781
54907
55344
618.011
1.11

Amt Found
8.20
8.08
8.14
0.0848
1.04

Conclusion
A new UHPLC method was developed and validated for
estimation of Atenolol in bulk powder. The use of RP C-18
showed compatibility with analyte with good peak area,
theoretical plate count, retention time and tailing factor.
Validation results of analysis reveals all the parameters were
within acceptable range which indicate method was specific,
linear, precise robust, rugged, and accurate.
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Accuracy: Samples were spiked at three different levels 50%,
100%, 150% of the target concentration. Three replicated for
each level were analyzed. Theoretical plate, % recovery were
calculated. Mean and % RSD were found within the limits.
Accuracy data were presented in Table 8.

Levels

At 25 Ԩ Temperature
Retention Time
Peak Area
2.287 min
60044
2.283 min
59852
2.285 min
59948
0.12
0.22

Peak Area
58443
58099
58271
0.41

% Label Claim
102.05
101.07
101.56
0.6929
0.68

References
1. https://pubchem.ncbi.nlm.nih.gov/compound/atenolol
2. Palani S, Kamarapu SK. RP-HPLC method for the
simultaneous estimation and validation of Amlodipine
Besylate and Atenolol in bulk and tablet dosage form in
biorelevant dissolution medium (Fassif). Research J
Pharm and Tech. 2017; 10(10):3379-85.
3. Lakshmi A, Ushasree G, Ajitha A, Uma Maheshwara
RV. A new RP-HPLC method development and
validation for the dissolution studies of Atenolol and
Chlorthalidone in immediate release dosage forms.
IJRPC. 2014; 4(4):958-65.
4. Sannibabu N, Mutta RS. Development of RP_HPLC
method for simultaneous estimation of Aspirin, Ramipil,
Atenolol and Atorvastatin. Int J Bioassays. 2015;
4(12):4596-600.
5. Madhavi K, Deepti K, Harika B. RP-HPLC method
development and validation for the simultaneous
estimation of Atenolol and Indapamide in pharmaceutical
tablet dosage form. IJPAR. 2014; 3(1):109-17.
6. Usha RN, Jhansirani CH. A review on various HPLC and
spectrophotometric methods for determination of
Atenolol and Nifedipine in combined formulations.
IJRPB. 2015; 3(5):338-40.
7. ICH guidance, validation of analytical method: definition
and terminology. International Conference on
Harmonization, Q2A: Geneva; Nov, 2005.
8. ICH guidance, validation of analytical procedures:
methodology.
International
Conference
on
Harmonization, Q2B: Geneva; Nov, 2005.
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ABSTRACT
Objectives: The objective of the study was to screen and assess the selected bioactive bioflavonoids in medicinal plants as potential coronaviruses
(CoV) main protease (Mpro) inhibitors using molecular docking studies.
Methods: We have investigated several bioflavonoids which include apigenin, galangin, glycitein, luteolin, morin, naringin, resveratrol, and rutin.
Nelfinavir and lopinavir were used as standard antiviral drugs for comparison. Mpro was docked with selected compounds using PyRx 0.8 and
docking was analyzed by PyRx 0.8 and Biovia Discovery Studio 2019.
Results: The binding energies obtained from the docking of 6LU7 with native ligand, nelfinavir, lopinavir, apigenin, galangin, glycitein, luteolin, morin,
naringin, resveratrol, and rutin were found to be −7.4, −8.3, −8.0, −7.8, −7.3, −7, −7.4, −7.6, −7.8, −6.9, and −9 kcal/mol, respectively.

Conclusion: From the binding energy calculations, we can conclude that nelfinavir and lopinavir may represent potential treatment options and
apigenin, galangin, glycitein, luteolin, morin, naringin, resveratrol, and rutin found to possess the best inhibitors of CoV disease-19 main protease.
Keywords: Binding energy, 6LU7, Antiviral, Rutin, Coronavirus, Medicinal plants.

© 2020 The Authors. Published by Innovare Academic Sciences Pvt Ltd. This is an open access article under the CC BY license (http://creativecommons.
org/licenses/by/4. 0/) DOI: http://dx.doi.org/10.22159/ajpcr.2020.v13i9.38485
INTRODUCTION
The 2019‑novel coronavirus (nCoV) is a major source of disaster in
the 21th century [1]. New CoV strain was identified in Wuhan, China, in
the year 2019. CoVs are an infectious agent and found to cause serious
diseases of respiratory tract and digestive tract [2]. The Emergency
Committee of the World Health Organization declared an outbreak
in China on January 30, 2020, which was considered as Public Health
Emergencies of International Concern [3]. Officially, the WHO named
this disease as CoV disease (COVID)-2019 on February 11, 2020 [4].

At present, no specific therapies for COVID-19 are available and
investigations regarding the treatment of COVID-19 are lacking.
Potential combinations of protease inhibitor lopinavir/ritonavir, which
is commonly used to treat human immunodeficiency virus, for the
treatment of COVID-19-infected patients have been investigated and
reported. Furthermore, some other reported antiviral drugs such as
remdesivir, umifenovir, tenofovir disoproxil, and lamivudine have been
reported for COVID-19 [5].

The outbreaks of COVID-19 highlighted their adaptive potential to
the changing environmental conditions and they are classified under
“emerging viruses.” Knowledge about the structure, metabolic pathways
of CoV, and pathophysiology of CoV‑associated diseases is important to
identify possible drug targets [6-9]. Liu et al. (2020) have successfully
crystallized the main protease (Mpro) from COVID-19, which has been
structured and repositioned in the Protein Data Bank (PDB) and is
accessible by the public. This protease represents a potential target for
the inhibition of CoV replication [10].
Flavonoids are the important class of plant secondary metabolites
found to possess wide range of biological activities. These natural
products were known for their beneficial effects on health long before

flavonoids were isolated as the effective compounds [11]. Naturally
occurring flavonoids with antiviral activity have been recognized since
the 1940s and most of the work related with antiviral compounds
revolves around inhibition of various enzymes associated with the life
cycle of viruses [12]. Antiviral activity of apigenin, galangin, glycitein,
luteolin, morin, naringin, resveratrol, and rutin has been reported in
different studies [13-20]. Hence, these bioflavonoids were chosen for
the present study.

Literature search revealed that selected bioflavonoids have potent
antiviral effect against different viruses and may be effective against
COVID-19. Hence, there is a need of screening the selected bioflavonoids
against molecular targets of COVID-19 using molecular docking
techniques. No studies have been reported on molecular docking
studies of selected bioflavonoids against selected target of COVID-19.
This promoted us to carry out present research work.
METHODS

Standard drugs
Nelfinavir and lopinavir were used as standard for comparison.

Bioactive bioflavonoids
Apigenin, galangin, glycitein, luteolin, morin, naringin, resveratrol, and
rutin used as ligands.
Software
PyRx 0.8, Biovia Discovery Studio 2019, Molsoft, and MarvinSketch.

Determination of drug-likeness properties of selected ligands
In our study, we have selected bioflavonoids as ligands. To find out
drug-like properties of each ligand, we have followed the Lipinski’s
rule of five, which states that molecules with poor permeation and
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oral absorption have molecular weights >500, C log p>5, more than
5 hydrogen-bond donors, and more than 10 acceptor groups [16,17].
Data of drug likeness profile of selected bioflavonoids were determined
with adherence to Lipinski’s rule of five. The canonical simplified
molecular-input line-entry system was retrieved from PubChem and
used in Molsoft software to obtain drug likeness score [21,22].
Preparation of macromolecules
Structure of COVID-19 3clpro/Mpro (PDB ID: 6LU7) macromolecule
was retrieved from PDB (https://www.rcsb.org/), website in pdb
format. The retrieved protein is associated with water molecules and
hetero atoms. All hetero atoms, water molecules and native ligand were
removed using Discovery studio 2019 to avoid docking interference
and saved in the PDB format. The 6LU7 protein contains two chains,
A and C. Chain A contains SARS-CoV-2 main protease enzyme; hence,
Chain A was used for macromolecule preparation.

Preparation of ligand
All the three-dimensional structures of the ligand molecules were
retrieved from PubChem (https://pubchem.ncbi.nlm.nih.gov/) in
structural data format and converted to PDB format using Discovery
studio 2019. In the present study, lopinavir and nelfinavir were used as
standard drugs, whereas apigenin, galangin, glycitein, luteolin, morin,
naringin, resveratrol, and rutin were used as bioflavonoids.
Determination of active sites
The amino acids in the active site of a protein were determined using
the Biovia Discovery Studio 2019. The determination of the amino acids
in the active site was used to analyze docking evaluation results [23].
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The 6LU7 is the Mpro found in COVID-19, which been structured and
repositioned in PDB and can be accessed by the public, as of early
February 2020. The PDB ID, structure macromolecules native ligand,
and amino acids found in the active site pockets of 6LU7 are presented
in Table 2.
Molecular docking analysis of selected bioflavonoids, selected drugs,
and its two dimensional interaction with different amino acids on
targets is presented in Table 3.
Molecular docking analysis results for several compounds against
6LU7 and its binding energy/Gibbs energy are presented in Table 4.
Graph showed molecular docking results between 6LU7 and several
drug candidate compounds (the binding energy value ΔG is shown
in minus kcal/mol) and presented in Figs. 1 and 2 (a to k) shows the
binding between 6LU7 ligands.
DISCUSSION

CoVs are the group of viruses which can infect humans and
vertebrate animals. CoV infections affect the respiratory, digestive,
liver, and central nervous systems of humans and animals [24]. The
present study focused on the main proteases in CoVs PDB ID 6LU7
as potential target proteins for COVID-19 treatment. 6LU7 is the

Molecular docking
PyRx 0.8 was used for molecular docking. After the completion of
docking, AutoDock preferences were obtained for both ligand and
target in PDBQT format. The docking analysis was performed by Biovia
Discovery Studio 2019. The pose for minimum binding energy was
selected as best interaction.
RESULTS

Drug-likeness properties of selected ligands were calculated. Ligands
and drug candidate compounds have been previously selected, based
on adherence to Lipinski’s rule of five. The drug scanning results were
calculated and data are presented in Table 1.
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Fig. 1: Graph showing the binding energy value ΔG is shown in
minus kcal/mol on Y-axis versus compounds A to K on X-axis.
(A – native ligand, B – nelfinavir, C – lopinavir, D – apigenin,
E – galangin, F – glycitein, G – luteolin, H – morin, I – naringin,
J – resveratrol, K – rutin)

Table 1: Drug-likeness properties of selected drugs and ligands

S. No.

Name of the ligands

Mol. formula

Mol. weight

Log p

HBD

HBA

Drug-likeness score

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Nelfinavir
Lopinavir
Apigenin
Galangin
Glycitein
Luteolin
Morin
Naringin
Resveratrol
Rutin

C32 H45 N3 O4 S
C37 H48 N4 O5
C15 H10 O5
C15 H15 N O3
C16 H12 O5
C15 H10 O6
C15 H10 O7
C27 H32 O14
C14 H12 O3
C27 H30 O16

567.31
628.36
270.05
257.11
284.07
286.05
302.04
580.18
228.08
610.15

5.13
5.71
3.22
2.68
2.15
2.78
1.64
−0.55
2.88
−1.55

4
4
3
1
2
4
5
8
3
10

6
5
5
3
5
6
7
14
3
16

1.14
1.10
0.39
0.29
0.29
0.38
0.46
1.05
−1.00
0.91

Table 2: PDB ID, target, native ligand, and active sites
PDB ID Macromolecule
6LU7

Native ligand

Active sites
THR24, THR26, PHE140, ASN142, GLY143, CYS145, HIS163, HIS164, GLU166,
HIS172

PDB: Protein Data Bank
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Table 3: Molecular docking analysis data of ligands and target
S. No. Ligands name

Molecular structure and interaction with 6LU7

Amino acids involved in the interaction

1.

Native ligand

HIS 41, PHE 140, ASN 142, GLU 166, PRO 168,
ASP 187
GLN 189

2.

Nelfinavir

GLN 110, VAL 202
ILE 249, PHE 294
VAL 297

3.

Lopinavir

VAL 104, GLN 110
VAL 202, HIS 246
ILE 249, PHE 249
PRO 252, VAL 297

4.

Apigenin

MET 49, LEU 141
CYS 145, HIS 163
ASP 187

5.

Galangin

HIS 41, MET 49
CYS 145, MET 165
GLN 189

6.

Glycitein

HIS 41, MET 49
PHE 140, CYS 145

7.

Luteolin

LEU 141, GLY 143
SER 144, HIS 163
ARG 188

8.

Morin

HIS 41, MET 49
CYS 145, MET 165
GLN 189

9.

Naringin

ASP 197, ASN 238
LEU 287

10.

Resveratrol

LEU 141, CYS 145
HIS 163, ASP 187

11.

Rutin

MET 49 , PHE 140
LEU 141, CYS 145
GLU 166, PRO 168

Mpro in COVID-19 that has been structured and repositioned in PDB
and has been accessible by the public since early February 2020.
The Mpro in CoVs is mainly responsible for proteolytic maturation

of the virus and has been examined as a potential target protein to
prevent the spread of infection by inhibiting the cleavage of the viral
polyprotein [25].
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Fig. 2: Docking analysis visualization of 6LU7 binding with (a) native ligand, (b) nelfinavir, (c) lopinavir, (d) apigenin, (e) galangin,
(f) glycitein, (g) luteolin, (h) morin, (i) naringin, (j) resveratrol, (k) rutin
Table 4: PubChem ID of ligand and binding energy
Protein

Ligands

PubChem ID

Binding energy
(kcal/mol)

6LU7

Native ligand
Nelfinavir
Lopinavir
Apigenin
Galangin
Glycitein
Luteolin
Morin
Naringin
Resveratrol
Rutin

92727
64143
5280443
5281616
5317750
5280445
5281670
442428
445154
5280805

−7.4
−8.3
−8.0
−7.8
−7.3
−7
−7.4
−7.6
−7.8
−6.9
−9

In the present study, we have used nelfinavir and lopinavir as drug
standards for comparison. Several bioactive flavonoids, from medicinal
plants, have been reported to show antiviral bioactivities [10-12]. We
investigated apigenin, galangin, glycitein, luteolin, morin, naringin,
resveratrol, and rutin as potential inhibitors of the COVID-19 Mpro. The
binding energies obtained from docking 6LU7 with the native ligand,
nelfinavir, lopinavir, apigenin, galangin, glycitein, luteolin, morin,
naringin, resveratrol, and rutin were −7.4, −8.3, −8.0, −7.8, −−7.3, −7,
−7.4, −7.6, −7.8, −6.9, and −9 kcal/mol, respectively (Table 4 and Fig. 1).
The docking analysis in the present study showed the inhibition
potential of several compounds, ranked by affinity (ΔG); nelfinavir >
lopinavir > rutin> apigenin and naringin > morin > luteolin> galangin

> glycitein > resveratrol which were the most recommended flavonoids
found in medicinal plants as potential inhibitors of COVID-19 Mpro,
which should be explored in future research.
CONCLUSION

Molecular docking studies of apigenin, galangin, glycitein, luteolin,
morin, naringin, resveratrol, and rutin were performed using PyRx 0.8
against main protease enzyme of novel CoV. Binding energies obtained
by each molecule were compared with standard antiviral drugs
nelfinavir and lopinavir. The study concludes that the binding affinity
of rutin is higher, whereas resveratrol has lowest affinity among all
the compounds. The nelfinavir and lopinavir may represent potential
treatment options, and apigenin, galangin, glycitein, luteolin, morin,
naringin, resveratrol, and rutin may be recommended as most potential
inhibitors of Mpro of CoV. However, further research is necessary to
investigate the effect of selected bioflavonoids on other targets of novel
CoVs.
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ABSTRACT
Background: In the current study Linezolid niosomes were formulated
and incorporated into the gel base for topical drug delivery as the
conventional dosage forms of Linezolid undergo first-pass metabolism.
Thereby when given topically it shall provide local action and improve
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method and evaluated for vesicle size, entrapment efficiency, zeta

KLE College of Pharmacy,
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found to be within the acceptable limits. Results and discussion: The
niosomes were found to be spherical in shape. FV4 and FV5

formulations showed better result for % EE of 78.8% and 87.5% respectively. The particle
size of FV4 was found to be 170 nm and FV5 showed the particle size of 125 nm, the
percentage drug release of FV4 formulation was found to be 76.25% and FV5 showed the
release of 80.5%. FV4 and FV5 were selected as optimized formulation and incorporated into
the gels with different ratios of gelling agents and evaluated for pH, viscosity, spreadability,
drug release, antibacterial test, skin irritation test and stability studies. Formulation FG5
showed better results in terms of pH (6.35), viscosity (11872cps), spreadability (9.61
g.cm/sec) and percentage drug release of 73.74% in 8 h. Formulation FG5 was selected as the
optimized formulation. Conclusion: The above results indicated that the niosomal gels of
Linezolid could be the better formulation in the future.
KEYWORDS: Linezolid, Niosomes, Cholesterol, Topical Drug Delivery.
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INTRODUCTION
Delivery of drug via a particular system is a planned procedure which are used so that drugs
get into the body and reach their desired site of action. Transdermal drug release system
involves absorption of drug from the formulation which is present onto the body surface.
Transdermal drug delivery system aims at delivering of drugs into systemic circulation.[1] In
order to achieve transdermal membrane permeation, most of the drug candidates have to
overcome the barrier of stratum corneum.[2,3] This has been attractive as well as challenging
area for research having several advantages such as they are non-protruding, convenient and
less expensive and can be self administered. Further plasma concentration profile can be
maintained for prolonged period of time. Methicillin-resistant Staphylococcus aureus
(MRSA) is resistant to several antibiotics, certain individual are at the risk of developing
skin infections like, those who have diabetes, human immunodeficiency virus (HIV), AIDS
or other immune disorders. [4]
Niosomes are novel drug delivery system which serves as drug depots in the body as they
release the drug through the bilayer that helps to control the release of the enclosed drug.[5]
Niosomes are self-assembling vesicle systems formed from non-ionic in an aqueous
environment.[6] Niosomes enhance the solubility, bioavailability and stability of certain BCS
class II drugs along with an ability to provide sustained release for prolonged drug effects.[7]
Linezolid is an antibiotic which is useful for the treatment of MRSA skin infections which
inhibits bacterial protein synthesis by acting at an early step and a site different from that of
other anti-microbial agents (AMAs) and acts by binding to the 23S fraction (P site) of the 50S
ribosome that interferes with formation of the ternary N-formylmethionine tRNA 70S
initiation complex.[4,8,9] Currently, about 40% of the drug candidates are related to
transdermal system which are under clinical assessment. Transdermal drug delivery offers
many benefits over oral or intravenous administration such as better regulation of blood
levels, decreased systemic toxicity, preventing hepatic firstpass metabolism, reduced side
effects and dosing frequency with improved bioavailability.[10]
Commercially available marketed formulations of Linezolid in the form of tablets and
injections are found to have adverse side effects such as headache, nausea, vomiting,
abdominal discomfort and diarrhea. Since Linezolid cannot be taken in combination with a
number of medications orally, a novel dosage form has been proposed as topical application
by incorporating the drug in niosomal gel formulations.[11] Transdermal drug delivery gels are
www.wjpr.net
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prepared with organic polymers like carbomers as they impart an asthetic pleasing as well as
help in reducing the doses as compared to oral forms and deliver the drug in controlled and
sustained manner.
The purpose of the present study is to prepare and evaluate niosomal gel of Linezolid as
effective topical drug delivery system which will minimize the side effects associated with
excessive dose of Linezolid and improve the patient compliance.
MATERIALS AND METHODS
Materials
Linezolid was obtained as gift sample from Apotex research Pvt. Ltd., (Bangalore, India).
Cholesterol was obtained from Sigma Aldrich (Bangalore, India). Span 40 and span 60 was
obtained from S.D. Fine-Chem Ltd., (Mumbai, India). Tween 60 and Tween 80 were
procured from M/s Hi-media Pvt. LtSd., (Mumbai). Carbopol 934 was obtained from
Himedia Pvt Ltd., (India) and Triethanolamine was obtained from Merck Pvt Ltd., (Mumbai,
India).
Formulation of Linezolid niosomal suspension
Niosomes containing Linezolid were prepared by thin film hydration method using non-ionic
surfactants (span 40, 60 and Tween 60, 80) and cholesterol in the ratios of (1:1, 1:1.5, 1:2).
Suitable modifications have been done to the method which has been previously employed by
Shirsand SB et al.[12] Accurately weighed quantities of drug, surfactant and cholesterol were
dissolved in 10 ml of methanol in a round-bottomed flask. The solvent mixture was
evaporated in a rotary evaporator under reduced pressure of 250 psi with 190 rpm at 60-65°C.
A thin dry film was formed which is further hydrated with 10ml of phosphate buffer 6.8 pH
in rotary evaporator for 30 min. A white milky fluid was formed containing Linezolid
encapsulated niosomes. In total 12 formulations of niosomes were prepared having different
concentrations of cholesterol and surfactant, which were stored in amber colored bottle for
further analysis. The formulation of niosomal suspension is given in Table 1.
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Table 1: Formulation table of Linezolid niosomal suspension.
Ingredients
Drug (mg)
Cholesterol:
surfactant Ratio
Cholesterol (mg)
Span 40 (mg)
Span 60 (mg)
Tween 60 (mg)
Tween 80 (mg)
PBS (ml)
Methanol (ml)

FV1
120

FV2
120

FV3 FV4
120 120

FV5
120

FV6 FV7
120 120

FV8
120

FV9 FV10 FV11 FV12
120 120
120
120

1:1

1:1.5

1:2

1:1

1:1.5

1:2

1:1

1:1.5

1:2

1:1

1:1.5

1:2

100
100
10
10

100
150
10
10

100
200
10
10

100
100
10
10

100
150
10
10

100
200
10
10

100
100
10
10

100
150
10
10

100
200
10
10

100
100
10
10

100
150
10
10

100
200
10
10

Evaluation of niosomal suspension
Particle size
The particle size and polydispersity index of the prepared niosomes was measured using
nanotrac where niosomal suspensions were diluted appropriately with millipore water and
analysed.
Entrapment efficiency
Percentage Entrapment efficiency of niosomal formulations was carried out by using ultra
centrifugation method.[13] 1 ml of niosomal suspension was taken and ultra-centrifuged at
14,000 rpm, 4°C for 1 h (Sorval MX 150, Thermo scientific Ultracentrifuge, US). The
supernatant liquid was separated and was analysed for un-entrapped drug at λmax of 251nm by
UV spectrophotometer (Shimadzu -1800, Japan). % EE was calculated by using formula.
% EE = Total drug content – unentrapped drug ×100
Total drug content
Transmission electron microscopy (TEM) and Scanning electron microscopy (SEM)
The morphology of Linezolid niosomes was analyzed by transmission electron microscopy
(JEM-2100, JEOL. Japan). Niosomal Suspension was diluted with water; a drop of the
diluted suspension was then directly deposited on a carbon coated grid for 2 min, negatively
stained with 1% aqueous solution of phosphotungestic acid. Then air dried sample was
visualized under Transmission electron microscope.
The surface morphology of Linezolid niosomes was analysed by scanning electron
microscopy. The dried NLCs were mounted on metal stubs and coated with Platinum using a
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Sputter Coater JFC-1600 (JEOL, Japan) and were then observed under JSM-6360LV
Scanning Electron Microscope (JEOL, Japan).
In vitro drug release
In vitro release studies were performed using modified Franz diffusion cell.[14] Dialysis
membrane (Himedia laboratories Pvt Ltd) having pore size 2.4 nm, molecular weight cut off
12,000–14,000 was used. 100 ml of Phosphate Buffer pH 6.8 was taken in receptor
compartment. 1ml equivalent to 6mg of niosomal suspension was taken in donor
compartment. The temperature was set at 37°C with continuous stirring. Aliquots were
collected at predetermined interval and replaced with equal amounts of fresh buffer. Aliquots
were diluted with phosphate buffer pH 6.8 and analyzed at 251 nm by UV-1800 (Shimadzu,
Japan).
Preparation of gel
Gel was prepared by soaking 1g of Carbopol 934 in distilled water overnight to get 1%
concentration. Magnetic stirrer was used to form homogeneous base. Optimized niosomal
suspensions were dispersed in the gel base to get 0.5% w/v of gel. Triethanolamine (TEA)
0.05% was slowly added to adjust the pH of the gel and mixing was continued to obtain clear
homogenized gel. The pure drug gel is also prepared by incorporating pure drug in gel base
and is then stored in air tight bottle till further analysis.
Evaluation of gel
pH and viscosity of gel
The pH of the gel was determined by digital pH meter. Viscosity was determined by
Brookfield viscometer CAP 2000+. The spindle 1 was rotated at 50 rpm. Samples of gel were
allowed to settle over 5 min at room temperature (25 ± 2°C) before measurements.
Drug content
A specific quantity of prepared gel was taken and dissolved in 100 ml of methanol and it was
set aside for sonication for 30 min. The solution of 1 ml was diluted to 10 ml with methanol.
After suitable dilution drug absorbance was recorded by UV-spectrophotometer at 251 nm.
In vitro drug release of niosomes
Appropriate medium was developed that can maintain sink conditions so as to provide
sufficient solubility for the drug during diffusion studies. The release of Linezolid from
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niosomes was analyzed by using the membrane diffusion technique. 1ml of niosomal
suspension was located in a diffusion cell (glass tube) of diameter 2.5 cm, the lower open end
of the glass tube was enclosed with cellulose membrane-150. This cell suspended in beaker
containing 100 ml of phosphate buffer solution of pH 6.8. This was continuously stirred at
speed of 50 rpm at 37ºC on magnetic stirrer with a thermostat. Aliquots were withdrawn at
the intervals of 0, ½, 1, 2, 3, 4, 5, 6, 7 and 8 h and substituted with equivalent volume of fresh
phosphate buffer solution. The samples were diluted and estimated for concentration of
Linezolid by spectrophotometer at λmax 251 nm.
Ex vivo skin permeation study
The study was carried out using male Wistar rat abdominal skin. Animal was sacrificed by
inhalation of diethyl ether. Hair on abdominal area of rat was removed using electric clipper.
Abdominal skin was excised and washed with phosphate buffer pH 6.8 and fat was removed.
The skin samples were mounted onto Franz diffusion cells (Perme Gear, Inc., PA, and USA)
with the effective diffusion area of 1.77 cm2. The epidermal side of the skin was exposed to
ambient conditions while the dermal side was bathed with receptor compartment containing
phosphate buffer of pH 6.8, 100 ml to maintain the sink conditions. The receptor
compartment was adjusted at 37°C. Continuous stirring was maintained to simulate in vivo
condition. After equilibration for 30 min, equivalent to 0.5% w/w of F-2 optimized niosomal
gel and pure gel were applied to the skin surface. Aliquots from each cell receptor medium
was withdrawn at predetermined intervals and replaced by equal volume of fresh buffer.
Aliquots were diluted with buffer and analyzed at 251 nm by UV spectrophotometer (UV1800, Shimadzu, Japan). After 12 h, the skin samples were carefully wiped off to discard the
rest of formulations. The flux (Jmax) at 12 h was calculated by
Jmax = Amount of permeated drug
Time x effective area of skin
In vitro antibacterial activity
The in vitro antibacterial activity was carried out to find the efficacy of the formulated gel.
Linezolid is active against methicillin-resistant staphylococcus aureus which is responsible
for bacterial skin infections. Mac-conkey nutrient agar was placed into petri-dish and kept to
set for 30min. 5mm wells were made and the MRSA bacteria was spread on petri-dish by
spreading technique. The optimized gel and pure gel were added into the wells and was kept
at 30°C for 24 h and zone of inhibition was recorded.
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Skin irritation test
Male wistar rats were used as the test animals for skin irritation study. They were separated
into two groups i.e., control and test groups. The back skin of the rat of 5 cm2 was shaven a
day before the beginning of the examination. After 24 h of shaving the skin of rat, the control
group was treated with pure gel and the test group was treated with the optimized niosomal
gel and the rates were noticed for any aggravation towards the finish of 24 h. The animals
were observed for any skin irritation like erythema or edema and score were given as needed.
RESULTS AND DISCUSSION
The present study was focused on the preparation of niosomes. Preliminary studies were
performed to optimize the concentrations cholesterol and surfactant. Niosomal formulations
FV1-FV12 were successfully prepared and subjected to various evaluation parameters. Based
on the best obtained results one formulation was optimized and subjected for the preparation
of gel.
Particle size and vesicle morphology
Particle size measurement was required to confirm the production of the particles in required
range. Particle size data for the niosomes by using different ratios of cholesterol and
surfactant are shown in Table 2. The mean particle size of Linezolid niosomal formulations
were found in the range of 126.03 ± 0.85 nm to 474 ± 0.56 nm. The vesicles with the tween
60 and tween 80 showed larger vesicle size whereas the span 40 and span 60 showed smaller
vesicle size. It is due to the fact that spans are sorbitan fatty acid esters which have low HLB
values in the range of 1.8 – 8.6 and tweens are polyoxyethylene derivatives of spans which
have high HLB values in the range of 9.6 – 16.7.[15] Higher the HLB value of surfactants
larger the size of the vesicles as reported by Yoshioka et al.[16] The scanning electron
miscrosopic and transmission electron microscopic images showed that the vesicles are
spherical in shape with sharp boundaries having large internal aqueous space. The FV5
formulation containing span 60 showed smallest vesicle size of 126 nm and poly
dispersibility index (PDI) of 0.388. Small vesicle size was due to the fact that span 60 has the
lowest HLB value of 4.7 unlike span 40 and tween 60 which are having HLB value of 6.7 and
14.9 respectively.[17] The FV12 formulation containing tween 80 showed largest vesicle size
of 474 nm with PDI of 1.15. Large vesicle is attributed to the fact that tween 80 has higher
HLB value of 15 as compared to other surfactants used.[18] The particle size of vesicles is
shown in Table 2 and the microscopic images are shown in Fig. 1 and Fig. 2.
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Table 2: Particle size, polydispersibility index, % entrapment efficiency of vesicles.
Formulation
Particle size
Code
(nm)
FV1
141.9+0.12
FV2
149.1+0.39
FV3
173.6+0.78
FV4
170.8+0.67
FV5
126.0+0.85
FV6
179.2+0.71
FV7
357+0.09
FV8
279+1.12
FV9
380+1.21
FV10
422+0.85
FV11
466+0.63
FV12
474+0.56
*Data expressed as Mean±SD (n=3)

PDI
0.692+ 0.056
0.819+0.007
0.465+0.021
0.395+ 0.086
0.388+0.021
0.338+0.85
0.867+0.007
0.950+0.063
1.093+0.054
0.699+0.009
1.108+0.040
1.551+0.010

Entrapment
Efficiency (%)
80.66+0.88
76.3+0.44
72.4+0.33
78.8+0.24
87.3+0.25
81.08+0.63
74.1+0.44
85+0.56
81.1+0.39
67.55+0.25
74.9+0.89
72.3+0.72

Entrapment efficiency
The entrapment efficiency percentage of niosomal formulations range obtained from 67.55%
to 87.16%. Spans shows higher phase transition temperature than tweens providing higher
entrapment efficiency for the drug. Also tween 60 and tween 80 showed lower entrapment
efficiency as compared to span 60 and span 40. The maximum entrapment efficiency was
found in FV5 formulation containing span 60 which has saturated alkyl chain and high
transition temperature. It complies with the previous works reported by Shilpa DJ et al[19] and
Lavanya SB et al.[20] The drug encapsulation efficiency of all formulations is shown in Table
2.
Transmission electron microscopy (TEM) and Scanning electron microscopy (SEM)
The TEM study suggested that the particles had almost round and uniform shape and were in
required range of 100 nm as shown in Fig. 1.
SEM study suggested that the particles were round in shape and there was no aggregations of
particles were seen due to the presence of surfactant as shown in Fig. 2.
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Fig. 1: Transmission electron microscopy of optimized formulation FV5 at 100nm.

Fig. 2: Scanning electron microscopy of optimized formulation FV5 at 200 nm.
In vitro drug release
The in vitro drug release of niosomal suspension was carried out by using phosphate buffer
system of pH 6.8. The drug release of the formulated niosomal suspension was found in the
range of 57.9% - 80.05%. Higher drug release was found in niosomes prepared with span 60
than the other formulations. The maximum drug release was obtained in the formulation FV5
(Span 60:cholesterol 1.5:1) shown the release of 80.05% in 8 h and formulation FV12
(Tween 80: cholesterol 1:2) showed the drug release of 57.9%. After 8 h, the tween niosomal
formulations showed the less drug release as compared to span niosomal formulations. The
results are shown in Fig. 3.
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Fig. 3: In vitro drug release studies of niosomal suspension.
Evaluation of niosomal gel
pH and viscosity of gel
The pH of all the FG5 gel formulation was found to be of 6.72 that suit the skin pH indicating
the skin compatibility. The viscosity of the FG5 gel was found to be 11872 ± 120 cps.
The percentage drug content of optimized FG5 gel was found to be 91.85% which stated that
drug was uniformly distributed in the gel.
Drug content
The percentage drug content of prepared niosomal gel was found in the range of 87.79% to
90.81%. Formulation FG5 showed the maximum drug content of 90.81%. The carbopol 940
gel formulation showed the more drug content as compared to carbopol 934 gel formulations.
Table 3: Drug content, pH and viscosity niosomal gels.
Formulation Drug content (%)
88.68±0.24
FG1
89.79±0.2
FG2
87.07±0.13
FG3
90.12±0.12
FG4
91.82±0.76
FG5
88.35±0.15
FG6
89.13±0.25
FG7
86.69±0.41
FG8
*Data expressed as Mean±SD (n=3)
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Vol 9, Issue 3, 2020.

Viscosity (cPs)
12283±841
14621±952
15701±520
13181±867
11872±120
14685±839
15468±108
16587±521

683

Dandagi et al.

World Journal of Pharmaceutical Research

In vitro Diffusion Study
The in vitro drug diffusion study of the formulated niosomal gels was found to be in the
range of 64.80% to 73.74% at the end of 8 h and higher percentage cumulative drug release
was found in FG5 formulation prepared with span 60:cholesterol ratio (1.5:1) niosomal
suspension in carbopol 934(1%) i.e. 73.74% and the lowest percentage cumulative drug
release was found in the FG8 formulation with span 60:cholesterol ratio (1:1) with 1.5%
carbopol 940 gel base shown release of 52.63%. The carbopol 934 gels showed higher drug
release as compared to carbopol 940 gels. It was due to the fact that FG5 formulation
containing carbopol 934 showed lower viscosity of 11872 cps as compared to FG8
formulation containing carbopol 940 which showed viscosity of 16587 cps. It was concluded
that as the concentration of the gel increased the release rate of the gel decreased. The in vitro
drug release study of pure drug incorporated in the gel base carbopol 934 was carried out.
The percentage cumulative drug release was found to be 52.63%.

Fig. 4: In vitro drug release studies of niosomal gels.
Kinetic study of in vitro release data
The drug release data indicated that formulation FG2, FG4, FG5, FG6 and FG7 followed the
Higuchi order kinetic pattern. The obtained pattern states that the initial drug concentration in
the matrix is higher and diffusion takes place in one direction. FG1, FG3 and FG8 followed
zero order reaction which means the release rate is in dependent of drug concentration. The
obtained results are shown in Table 4.
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Table 4: Kinetics of drug release data.
Formulation
FG1
FG2
FG3
FG4
FG5
FG6
FG7
FG8

Zero
Order
(R2)
0.9963
0.9129
0.9928
0.9891
0.9772
0.9744
0.9145
0.9868

First
Order
(R2)
0.7442
0.7685
0.7888
0.7041
0.6499
0.6656
0.7854
0.6612

Higuchi
Matrix
(R2)
0.9441
0.9949
0.9153
0.9931
0.9959
0.9756
0.9938
0.9702

Peppas Model
(R )

(n)

Hixon
Crowell

0.9815
0.9771
0.9474
0.9638
0.9733
0.9687
0.9464
0.8151

0.6356
0.9984
0.9103
0.9604
0.8184
0.9821
0.9812
0.9714

0.7771
0.7997
0.7888
0.7451
0.7006
0.7107
0.8116
0.9464

2

Best Fit
Model
Zero
Higuchi
Zero
Higuchi
Higuchi
Higuchi
Higuchi
Zero

Ex vivo skin permeation studies
The ex vivo permeation study of optimized formulation FG5 and pure gel was carried out by
using the rat skin. The drug release of optimized formulation was found to be 67.24% and
pure gel release was found 53.25% at the end of 8 h. Thus, the formulation FG5 showed
better drug release as compared to marketed formulation as publicized in Fig. 5.

Fig. 5: Ex vivo skin permeation study of FG5 v/s pure gel.
In vitro antibacterial study
The in vitro anti-bacterial study was carried out by petri-dish method using methicillin-resistant
Staphylococcus aureus. The optimized formulation shown the better antibacterial activity with
larger area of zone of inhibition 39mm and the pure gel showed the zone of inhibition of
37mm. The results are shown in Fig. 6.
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Fig. 6: In vitro antibacterial activity (zone of inhibition) of FG5 gel and pure gel against
strain methicillin resistant staphylococcus aureus.
Skin irritation test
The wistar rats were used for the skin irritation test. The control group was not applied with
any formulation whereas the standard group was applied with saline. The optimized
formulation was applied in test group and observed for irritation at the end of 24 h. No
irritation was observed in any of the groups i.e., controlled, standard and test. The control
group and test group are shown in Fig. 7 and Fig. 8 respectively.
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Fig. 7: Control group tested with pure gel (0.5% drug equivalent to Linezolid pure drug
suspension + carbopol 934-1%).

Fig. 8: Test group tested with optimized formulation FG5 (FV5+carbopol 934-1%).
CONCLUSION
This study was an attempt to formulate Linezolid niosomal gel for topical delivery and based
upon the experimental investigation it can be concluded that the vesicle size of the prepared
niosomes were found in the range of 100 to 500 nm, the optimized formulation FV5 showed
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smallest vesicle size of 125 nm, percentage drug content of 93.1% and % entrapment
efficiency of 87.5%. In vitro % drug release was found maximum in the formulation FV5
(Span:Cholesterol 1.5:1) which showed 80.5% release after 8 h. On the basis of obtained
results of Linezolid niosomal formulations FV4 and FV5 were considered as optimized
formulation for preparation of niosomal gel.
The niosomal gels were formulated by incorporating optimized formulation FV4 and FV5 into the
gel base. The in vitro drug diffusion study higher percentage cumulative drug release was
found in FG5 formulation prepared with span 60: cholesterol ratio (1.5:1) niosomal
suspension in carbopol 934 (1%) i.e., 73.74%. The release of formulation FG2, FG4, FG5,
FG6 and FG7 followed the Higuchi order kinetic pattern. The ex vivo drug release of FG5
was found to be 67.24% and pure gel release was found to be 53.25% at the end of 8h,
showing better drug release compared to the pure gel. Linezolid niosomal gel is safe to use as
no skin irritation occurred in wistar rats. Hence, it can be concluded that Linezolid was
proven to be a suitable candidate for formulating niosomes and niosomal gel for topical
delivery can achieve better patient compliance.
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Metoclopramide

Hydrochloride

belongs

to

the

class

of

antidopaminergic and gastrointestinal agents that exerts preventive
action against emesis. It exhibits burst effect owing to its high
solubility causing fluctuations in the plasma level. The drug shows
extrapyramidal side effects on account of its short half-life and
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frequent dosing. The objective of this study was to develop an
elementary osmotic pump of the drug for slow-constant and pH

Education and Research,

independent release. Metoclopramide core tablets were prepared by

KLE College of Pharmacy,

direct compression method consisting of osmogens and hydroxypropyl

Dept. of Pharmaceutics.

methylcellulose (HPMC K100M) in varying concentrations. It was
followed by dip coating with cellulose acetate coating polymer, drilling

of the orifice to produce osmotic tablets and were evaluated for various parameters. From the
data obtained, all the formulations showed the weight gain of about 5-7% and approximately
0.2 mm increase in thickness was observed after coating of tablets. F3 formulation exhibited
the highest drug release of about 91.90% up to 20 h. Amount of osmogen and concentration
of hydroxypropyl methylcellulose effected the drug release. Scanning electron microscopy
revealed that the coat was intact and devoid of pores after the dissolution and diameter of the
orifice was found to be 0.3 mm. The optimized formulation exhibited zero order release
showing non-Fickian diffusion which was evident from the kinetic modelling. Once a day
elementary osmotic tablets of Metoclopramide HCl thus formulated produces constant drug
delivery with zero order kinetics which could be an effective way of surmounting the
disadvantages of conventional forms.
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INTRODUCTION
Oral drug delivery is the most traditional way of administration of an extensive range of drug
substances prevailing across the globe. It is considered to be firmly entrenched system in
terms of targeting of drug molecules into systemic circulation owing to its convenience, noninvasiveness, cost effective and compliance to the patient. However, conventional route of
administration exhibits a large extent of fluctuation in the blood stream leading to undesirable
toxicity with reduced efficiency.[1] Further, unpredictable absorption and frequent dosing has
paved the way for designing of controlled delivery systems.[2]
Investigations are being constantly carried out to encounter the optimized products over
existing drugs that may help in exploring of an improved approach towards targeting the
intended site.[3] Osmotic drug delivery system (ODDS) is a type of novel drug delivery
system that promotes slow-constant release of the drug from the dosage form which is
nominally affected by the gastric contents of the body. These are the most promising
controlled release systems which can be efficiently utilized for the administration of drugs by
both orally and implantation.[4] Drug release from these systems is negligibly affected by the
changes in hydrodynamics of the release media and drug concentration lies within the
perimeter of therapeutic window.[5] Different types of osmotic systems are available like
Rose and Nelson pump, Higuchi Theeuwes pump, Alzet Mini osmotic pump, Elementary
osmotic pump (EOP), Push pull osmotic pump, Controlled Porosity osmotic pump (CPOP)
etc.[6] Among the various types of osmotic systems available, Elementary osmotic pump
(EOP) requires a simple technique and economically most significant with regard to
industrial development.[7] EOP‟s render several advantages like they (i) are simple in
structure and easy to design, (ii) provides patient compliance, (iii) provides zero order
kinetics and (iv) in vitro in vivo correlation can be achieved at a higher degree.[8]
Metoclopramide HCl (MCH) is a dopamine D2 antagonist which is primarily used as an antiemetic drug.[9,10] MCH is a freely soluble drug which is rapidly and well absorbed from the
GIT with a short half life of 5-6 hours. The dosing frequency is 3-4 times daily which may
lead to non-compliance of the patient. High solubility of drug in water gives rise to burst
effect that may lead to elevated peaks in blood. Conventionally available Metoclopramide
preparations show side effects related to dose like irregular heartbeat, abdominal pain,
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headache, dizziness etc. Although many works have been proposed related to sustained
release formulations of Metoclopramide, but a few outcomes reported that the drug showed
optimum level of sustained effect only at the higher pH as compared to the gastric pH.[11]
Sometimes, the cross linking of polymers in sustained release matrix tablets decreases the
drug release and it also depends on the polymer concentration.[12] Marketed oral controlled
released capsule has the disadvantages of dose dumping and limitations like unpredictable
gastric residence time (GRT) and reduced potential for accurate dose adjustment. Orally
disintegrating tablet is yet another marketed formulation, but sustained effect is not achieved
and it does not reduce the dosing frequency. Moreover, oral disintegrating tablets are
hygroscopic in nature hence problems related to mechanical strength and stability are the
major drawbacks.
The present work is to formulate once a day elementary osmotic pump of Metoclopramide
HCl having pH independent and slow-constant release that can be an effective formulation
with improved efficacy over conventional dosage forms.
MATERIALS AND METHODS
Materials
Metoclopramide HCl was procured from Yarrow Chem Products (Mumbai, India). Sodium
chloride was obtained from Hi-Media Laboratories Pvt. Ltd., (Mumbai, India). Mannitol was
procured from Ranbaxy Fine-Chem. Ltd., (New Delhi). Hydroxypropyl methylcellulose
(HPMC K100M) was obtained from Otto Chemie Pvt. Ltd., (Mumbai, India). Avicel PH 102
was purchased from Yarrow Chem Products (Mumbai, India). Cellulose acetate was obtained
from Sigma Aldrich Chemicals (Bangalore, India). PEG 400, acetone and methanol was
purchased from Merck (India).
Methods
Compatibility studies for the drug-excipients using FT-IR
The FTIR[13] for the API as well the required polymers was carried out to ascertain the
various functional groups along with the physical or chemical interactions involved. The
individual polymers and the physical mixture containing drug were mixed separately with
potassium bromide and were loaded into the pellets of FT-IR. The samples were scanned
from 4000 to 400 cm-1 to obtain the characteristic peaks.
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Preparation of core Tablets
Required quantities of excipients were weighed separately. Drug was passed through sieve
number 60 followed by hydroxypropyl methylcellulose (HPMC K100M) and were triturated
together in mortar and pestle. Later, osmogens (Sodium chloride and mannitol in variable
quantities for different batches) were passed through the sieve and further trituration was
done, followed by addition of Avicel pH 102. All the ingredients were then together triturated
to obtain a homogenous mixture. This powder blend was used to determine flow properties.
Further, magnesium stearate and talc were added as lubricant and glidants respectively. This
mixture was compressed using 10 station compression machine (Rimek Mini Press I) by
direct compression method in a batch of 30 tablets each using 8mm punch and the total
weight of each tablet was 250 mg. The formulation for the core tablets is given in the Table 1.
Table 1: Formulation composition of core tablets.
Ingredients
(mg)
Metoclopramide HCl
Sodium Chloride
Mannitol
Hydroxypropyl
Methycellulose
(HPMCK100M)
Avicel pH 102
Talc
Magnesium Stearate
Total

Formulation Codes
F6
F7
30
30
75
25

F1
30
25
-

F2
30
50
-

F3
30
75
-

F4
30
25
-

F5
30
50
-

37.5

37.5

37.5

62.5

62.5

62.5

154.5
1
2
250

129.5
1
2
250

104.5
1
2
250

129.5
1
2
250

104.5
1
2
250

79.5
1
2
250

F8
30
50

F9
30
75

F10
30
25

F11
30
50

F12
30
75

37.5

37.5

37.5

62.5

62.5

62.5

154.5
1
2
250

129.5
1
2
250

104.5
1
2
250

129.5
1
2
250

104.5
1
2
250

79.5
1
2
250

Preparation of Coating Material[14]
5% w/v of cellulose acetate was weighed accurately and was mixed gradually in 90 ml of
acetone using magnetic stirrer. After thorough mixing of cellulose acetate required amount of
plasticizer (PEG 400) was dissolved in methanol and this mixture was dissolved in the
previous cellulose acetate mixture and further stirring was continued for 75 minutes. The
coating solution was prepared according to the formulation coat B and the same was
employed for coating the core tablets using Dip coating technique.[15] A medium sized copper
wire was coiled in such a way that the two ends of the wire would act as a holder forming a
grip to hold the tablet without dropping the tablet into the dipping solution. The tablets were
dipped for 4 times until 5-7% of weight gain was achieved. The coated tablets were air dried
and were mechanically drilled for the orifice using micro-needle of size 0.25 mm before
subjecting them for further evaluations. The formulation for coating solution is given in the
Table 2.
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Table 2: Coating solution formulation.
Quantities
Coat A Coat B Coat C
Cellulose Acetate (gm)
5
5
5
PEG 400 (gm)
0
0.5
0.75
Methanol (ml)
10
10
10
Acetone (ml)
90
90
90
Excipients

EVALUATION OF FORMULATIONS
Precompression test for powders
The tests are performed to determine the flow property of the powder. The various test
performed for powder before compression are bulk density, tapped density,[16] Carr‟s index,
Hausner‟s ratio[17] and angle of repose.[18] All the tests were performed in triplicates.
Post compression tests for uncoated and coated tablets
Post compression tests were carried out for uncoated and coated tablets by considering
various parameters like weight variation,[19] friability (Roche Friability Apparatus),[20]
thickness of the tablets (Vernier Caliper) using 10 tablets of each batch and hardness
(Monsanto Hardness Tester) was tested for 6 tablets of each formulation. Percentage weight
gain of coated tablets was determined for 10 tablets of each batch.
Drug Content
10 tablets were crushed and an equivalent weight of 250 mg was taken and dissolved in 100
ml of 1.2 pH buffer in a 100 ml volumetric flask. The above solution was sonicated for 30
minutes. From this 1 ml was taken and further diluted to 100 ml of 1.2 pH buffer and then
filtered using Whatmann filter paper. Absorbance was recorded in triplicate at 272 nm by
spectrophotometrically to find out the drug content uniformity.
In vitro drug release
The in vitro drug release[21] was performed using 1.2 pH buffer for 2 hours followed by 6.8
buffer for 18 hrs in USP Type II apparatus at 50 rpm speed and a constant temperature of
37±0.5ºC. The samples were withdrawn at predetermined time periods and a sink condition
was maintained by adding the respective buffer solutions. The samples were analysed using
UV-Spectrophotometer at 272 nm in triplicate.
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Effect of Level of Plasticizer
The effect of plasticizer[22] on the drug release was investigated by varying the concentration
of PEG 400 in the coating solution. After selecting the optimized formulation, Coat A and
Coat C was employed separately and were drilled for orifice. No plasticizer was incorporated
in Coat A whereas Coat C consisted of 0.75gm of PEG 400. In vitro study was carried out for
these formulations for 2 hours in 1.2 pH buffer followed by 8 hours in 6.8 buffer and
compared with the drug release of optimized formulation where Coat B was applied.
Experiment was carried out in triplicate and recorded.
Release Kinetics
The release kinetics of the formulation was determined by fitting the results for the in vitro
drug release in various mathematical models (zero-order, first-order plot, Hixson Crowell,
Higuchi Plot, Peppas plot) by using PCP v3 Disso software (version 3 Bharthi Vidyapeeth,
Pune). The best fit model was obtained by obtaining the r2 value.
Scanning electron microscopy
The optimized formulation was selected and the coating layer was carefully removed after the
dissolution study and dried at 45ºC in the hot air oven for about 12 hours. Further, the coating
layer was observed for the orifice size using JSM-6360 LV SEM apparatus after dissolution
at 100x magnification.
Stability Test
Short term stability studies were carried out for optimized formulation at room temperature
(25±2°C & 60±5% RH) and at an accelerated temperature (40±2°C & 75±5% RH) for 1
month. Samples were loaded in amber colored glass containers and stored in the stability
chamber. The samples were analyzed for physical appearance, hardness, % friability, drug
content and % drug release for 15th day and 30th day to investigate the stability of prepared
tablets.
RESULTS AND DISCUSSION
FTIR Spectrum analysis
Using FTIR Spectrophotometer, the spectrum for the drug as well various ingredients used in
the formulation were obtained along with the physical mixture of the combination of all
components and the spectrum obtained was investigated for any change in the peak showing
physical and chemical changes. The drug showed the peaks at specified regions which
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indicated the presence of required functional groups in the drug. No such significant shifts in
the peak were seen with the influence of polymers in both the physical mixtures 1 and 2. The
observed frequencies for the drug along with the physical mixture is given in the Table 3 and
the spectrums are shown in the Fig. 1, Fig. 2 and Fig. 3.
Table 3: Compatibility of drug and excipients by FT-IR studies.
Functional
Group

Reported
Frequency
(cm-1)

Observed Frequency
for Pure Drug (cm-1)

N-H
C-H (Aromatic)
C-H (Alkyl)
C=O
C=C
C-O
C-N
C-Cl

3300-3500
2900-3100
2850-2960
1660-1790
1590-1680
1050-1160
1030-1230
600-800

3394.72
3003.17
2943.37
1660.71
1595.13
1157.29
1211.30
680.87

Observed Frequencies for
Physical Mixture (cm-1)
Including Sodium Including
chloride
Mannitol
3394.72
3392.79
3003.17
2983.88
2941.44
2947.23
1661.78
1669.64
1595.13
1629.85
1157.29
1157.29
1211.30
1209.37
680.87
700.16

82.5

569.00
536.21
516.92
470.63

594.08

680.87

646.15

769.60

740.67

817.82
802.39

896.90
883.40
1178.51
1157.29
1141.86
1082.07
1062.78
1039.63
1029.99
1001.06
983.70
912.33

1400.32
1371.39
1323.17

1269.16
1255.66
1211.30

1481.33
1454.33
1436.97
1417.68

1535.34
1502.55

1660.71
1595.13

30

447.49
428.20
418.55

1816.94
1803.44

2524.82
2486.24

2586.54

2711.92

2899.01
2873.94
2852.72
2831.50
2783.28
2640.55

37.5

2943.37

3196.05

45

3003.17
2985.81

3394.72
3377.36
3342.64
3305.99

2430.31
2418.74

52.5

837.11

2387.87

3111.18
3080.32
3055.24

60

2002.11
1978.97
1948.10
1884.45
1870.95

2031.04

2252.86
2239.36
2191.13

67.5

2100.48

75

3984.93
3969.50
3952.14
3934.78
3909.71
3874.99
3815.20
3772.76
3724.54
3695.61

%T

22.5

15

4000
MCH

3600

3200

2800

2400

2000

1800

1600

1400

1200

1000

800

600

400
1/cm

Fig. 1: Fourier-transform spectroscopy of pure Metoclopramide HCl.
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1400

1200

1000

800

600

418.55

600

497.63
476.42

514.99

800

584.43

663.51

700.16

1000

630.72

785.03

1200

864.11

956.69

1400

929.69

1600

1269.16
1255.66
1211.30

1321.24

430.13
418.55

769.60

817.82
802.39
740.67

1816.94

2102.41

2387.87

3109.25
3047.53

2430.31

1734.01

885.33

950.91

482.20
468.70

570.93
532.35

646.15
594.08

680.87

837.11

1400.32

912.33

1178.51
1157.29
1141.86
1082.07
1062.78
1039.63
1028.06
1001.06
983.70

1371.39

2524.82
2486.24

2831.50
2785.21
2711.92

1631.78
1618.28
1537.27
1502.55
1454.33
1436.97
1417.68

1595.13

2640.55

3003.17

52.5

881.47

1800

1043.49

2000

1157.29

1355.96

2400

1300.02
1280.73
1259.52
1247.94
1232.51
1209.37

2800

1689.64
1639.49
1629.85

3200

1899.88

30

1018.41

1080.14

30
2873.94

3196.05

3458.37

2031.04
2004.04
1978.97
1948.10
1924.96
1882.52

2268.29
2249.00
2237.43
2189.21

67.5

2243.21
2191.13
2115.91
2056.12
2002.11
1959.68
1950.03

2380.16
2337.72

75

3600

1745.58
1735.93
1724.36

2530.61

4000
mix1

2740.85
2727.35

2941.44

37.5

1413.82
1377.17

45

3057.17

45
3342.64
3305.99

3394.72

60

2983.88
2970.38
2947.23
2900.94

3392.79
3329.14
3284.77
3248.13
3236.55

67.5
3984.93
3975.29
3954.07
3934.78
3907.78
3853.77
3832.56
3761.19

75

3961.79
3954.07
3907.78
3853.77
3842.20
3826.77
3770.84
3712.97

%T

3994.58
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82.5

22.5

400
1/cm

Fig. 2: Fourier-transform spectroscopy of physical mixture 1 containing Sodium

chloride.

82.5

%T

60

52.5

22.5

15

400
1/cm

Fig. 3: Fourier-transform spectroscopy of physical mixture 2 containing Mannitol./
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Precompression test for powders
The results of the various tests performed for the powder blend before compression were
found to be in the acceptable limits. Bulk density of the formulations F1 to F12 was found to
be in the range of 0.415±0.002 to 0.460±0.31 gm/cm3 and tapped density was found between
0.473±0.001 to 0.520±0.002 gm/cm3. The results of the Carr‟s index were found to be in the
range of 11.24±0.27% to 16.6±0.33% and Hausner‟s ratio lies within 1.12±0.005 to
1.20±0.06 which indicates good powder flow property. Angle of repose (θ) for the
formulations F1 to F12 were found to be in the range of 26.26±0.76 to 31.01±0.05 which
ensured good flow of the powder blend.
Post compression tests for uncoated and coated tablets
Weight variation, thickness, hardness and friability were evaluated for uncoated and coated
tablets. All the results obtained were found to be in accordance with the requirements of I.P.
Further, percentage weight gain and drug content were evaluated for the coated tablets. The
thickness of the tablets was increased by 0.2 mm approximately after the coating of core
tablets. Post compression data for uncoated and coated tablets are tabulated in the Table 4 and
Table 5 respectively.
Table 4: Post compression data for uncoated tablets.
Weight variation
Hardness
Thickness
2
(mg)
(Kg/cm )
(mm)
F1
236.67±0.99
3.62±0.13
3.68±0.02
F2
238.52±0.56
3.91±0.12
3.73±0.025
F3
241.09±1.31
4.33±0.129
3.81±0.041
F4
242.28±1.89
3.79±0.188
3.98±0.025
F5
239.87±0.83
4.12±0.13
3.99±0.028
F6
240.92±0.80
4.37±0.14
4.02±0.026
F7
244.93±1.43
4.62±0.13
3.97±0.034
F8
249.2±1.13
4.75±0.22
4.05±0.033
F9
248.54±1.24
5.0±0.22
4.13±0.025
F10
247.8±1.37
5.29±0.18
4.22±0.013
F11
244.72±1.63
5.45±0.10
4.33±0.02
F12
243.86±1.99
5.25±0.22
4.27±0.026
All the data expressed are average of triplicate (n=3 ± SD)
Batch code
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Friability (%)
0.71±0.01
0.67±0.05
0.58±0.01
0.53±0.011
0.54±0.005
0.49±0.011
0.40±0.01
0.24±0.005
0.36±0.001
0.28±0.03
0.45±0.01
0.32±0.006
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Table 5: Post compression data for coated tablets.
Formulation
Weight
Weight Hardness Thickness
Code
variation (mg)
gain
(Kg/cm2)
(mm)
F1
249.88±1.06
5.57±0.30 5.37±0.38 3.88±0.028
F2
252.7±2.07
5.94±0.25 5.58±0.43 3.95±0.057
F3
253.47±3.34
5.13±0.13 6.16±0.14 4.02±0.02
F4
255.62±4.35
5.50±0.08 5.54±0.43 4.19±0.03
F5
254.99±1.81
6.30±0.36 5.95±0.14 4.20±0.05
F6
253.6±2.49
5.26±0.13 6.25±0.28 4.23±0.03
F7
260.39±3.30
6.31±0.09 6.5±0.10 4.17±0.028
F8
263.29±2.99
5.65±0.30 6.41±0.40 4.25±0.05
F9
263.48±1.85
6.01±0.40 6.87±0.25 4.33±0.01
F10
265.17±3.93
6.66±0.22 7.29±0.20 4.42±0.03
F11
257.98±5.27
5.42±0.30 7.41±0.05 4.53±0.05
F12
258.83±4.13
6.14±0.23 7.30±0.25 4.47±0.03
All the data expressed are average of triplicate (n=3 ± SD)

Friability
(%)
0.08±0.001
0.11±0.003
0.07±0.002
0.11±0.001
0.03±0.005
0.15±0.002
0.11±0.001
0.18±0.007
0.15±0.005
0.07±0.003
0.16±0.001
0.03±0.002

Drug
content (%)
89.78±0.51
87.06±0.31
92.77±0.5
89.46±0.53
92.46±0.42
96.97±0.37
91.26±0.62
93.07±0.27
94.56±0.64
90.96±0.58
90.69±0.04
94.86±0.36

In vitro drug release
In vitro drug release was performed for all the batches in triplicate where the release data was
analysed for 2 hours in 1.2 pH buffer and for next 18 hours in 6.8 pH buffer. Drug release for
all the formulations were in the range of 49.13±0.27% to 91.90±0.21%. The formulation F10
showed the lowest drug release which consisted of high concentration of hydroxypropyl
methylcellulose as rate controlling polymer and mannitol as osmogen. On the other hand, the
formulation F3 exhibited the highest drug release which consisted of sodium chloride as
osmogen. Formulation F3 was considered as the optimized formulation out of all the batches
and the same was considered for the further evaluation. The drug release is shown in the Fig
4 and Fig 5.

Fig. 4: Dissolution profile of formulations F1-F6.
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Fig. 5: Dissolution profile of formulations F7-F12.
Effect of hydrophilic polymer and osmogen concentration on drug release
From the obtained dissolution profile, it is evident that the formulations with high content of
hydrophilic polymer showed decreased drug release where the cumulative values ranged
from 49.76±0.27 % to 77.53±0.56 %. The formulations F4 to F6 and F10 to F12 consists of
25% of hydroxypropyl methylcellulose (HPMC K100 M) which is the possible cause for
decreased drug release. Increased tortuosity would lead to lower drug release through
diffusion. The formulations F1 to F3 and F7 to F9 consists of 15% of HPMC K 100M which
showed relatively greater release rate that ranged from 52.27±0.24% to 91.90±0.21 %. It can
be predicted that the addition of hydrophilic polymers in optimum concentration could
control the release of drugs with high solubility from osmotic systems which complies with
the report published by Suresh PV et al.[23]
Further, the drug release is also affected by the osmogen concentration and their osmotic
property. The formulations containing high amount of osmogen showed drug release to a
greater extent than those which contained low concentration of osmogen. The optimized
formulation F3 with 30% of NaCl showed the highest drug release. Apart from the
concentration, the osmotic pressure also affects the drug release in which the formulations
containing sodium chloride having osmotic pressure of 365 atm showed higher release rate
where as the formulations prepared out of mannitol having osmotic pressure of 38 atm
showed lower drug release comparatively. It was in compliance with the study performed by
Arjun N et al.[24]
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Effect of level of Plasticizer on drug release
To investigate the effect of plasticizer used in the coating material, the core tablets of the
optimized formulation F3 were coated with Coat A and Coat C containing 0% and 15% w/w
of PEG 400 respectively and is compared with the formulation coated with Coat B (10% w/w
of PEG 400). Dissolution was carried out in triplicate for 10 hours (initially 2 hours in 1.2 pH
and next 8 hours in 6.8 pH) to assess the effect of PEG 400 on in vitro drug release. The
formulation with no plasticizer showed decreased drug release due to slow imbibition of
water through the semipermeable membrane. With the increasing level of plasticizer, the
membrane porosity also increases due to the solubilisation of PEG 400 and as a result the
release of the drug is also increased. The formulation coated with Coat C showed higher
release rate and this complies with the work of Pramod Kumar et al.[25] The drug release of
three different formulations is given the Fig. 6.

Fig. 6: Effect of plasticizer on drug release.
Release Kinetics
The release kinetics was assessed by using PCP v3 Disso software in which release profile
was fitted to different kinetic models. The results showed that most of the formulations were
best fit to zero order kinetics. The optimized formulation F3 exhibited zero order release with
n value = 0.8922 and k value = 4.603 which states that drug is released by non-Fickian
diffusion mechanism. The kinetic data is given in the Table 6.
www.wjpr.net

Vol 9, Issue 7, 2020.

1590

Dandagi et al.

World Journal of Pharmaceutical Research

Table 6: Release kinetics of formulations F1-F12.
Formulation
Code
F1
F2
F3
F4
F5
F6
F7
F8
F9
F10
F11
F12

First
Order
R2
0.9830
0.9269
0.9347
0.9470
0.9535
0.9541
0.9669
0.9259
0.9360
0.9710
0.9842
0.9636

Zero
Order
R2
0.9986
0.9933
0.9939
0.9784
0.9842
0.9966
0.9899
0.9872
0.9948
0.9918
0.9902
0.9978

Higuchi
Matrix
R2
0.9157
0.8962
0.9373
0.8550
0.8735
0.9092
0.9017
0.9090
0.9161
0.8871
0.9500
0.9179

Korsmeyer
Peppas
R2
0.9985
0.9925
0.9905
0.9964
0.9949
0.9700
0.9749
0.9693
0.9863
0.9846
0.9860
09829

Hixon
Crowell
R2
0.9906
0.9572
0.9741
0.9593
0.9665
0.9749
0.9767
0.9553
0.9656
0.9794
0.9923
0.9810

Best Fit Model
Zero Order
Zero Order
Zero Order
Peppas
Peppas
Zero Order
Zero Order
Zero Order
Zero Order
Zero Order
Hixon-Crowell
Zero Order

Scanning Electron Microscopy (SEM):
SEM was performed to find out the size of the delivery orifice and to elucidate the changes in
the membrane surface of the coat while dissolution study. The size of the orifice was found to
be 0.3 mm under the magnification of 100 x. The membrane was found to be intact and there
were no visible pores formed on the surface before and after the dissolution. The SEM
photographs are shown in the Fig. 7 and Fig. 8.

Fig. 7: Scanning electron microscopic image of coating membrane before dissolution.
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Fig. 8: Scanning electron microscopic image of delivery orifice after dissolution.
Stability studies
The tablets were evaluated on the 15th day and 30th day for a period of one month for the
assessment of drug content, hardness, friability and in vitro drug release. From the
preliminary observation, it was found that the membrane did not show any visible change in
colour or appearance and the values in the Table 7 shows the obtained results are within the
permissible range. The formulations were found to be stable at room temperature (25°C±2°C
& 60±5% RH) and at accelerated conditions (25°C ±2°C & 60 ± 5% RH).
Table 7: Stability study data of optimized formulation.

Parameters

Initial

15 days
25°C/60%RH
(Short term)

15 days
30 days
30 days
40°C/75%
40°C/75%
25°C/60%RH
RH
RH
(Short term)
(Accelerated)
(Accelerated)

Physical
White
No change
No change
appearance
colour
Hardness
6.25±0.27
6.25±0.31
6.0±0.18
% Friability
0.07±0.02
0.08±0.05
0.08±0.001
Weight variation 253.47±0.02 253.21±0.13
253.26±0.08
Drug content
92.77±0.06
92.13±0.02
92.17±0.16
% Drug release
91.90±0.21
91.45±0.07
91.39±0.21
All the data expressed are average of triplicate (n=3 ± SD)
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No change

6.1±0.36
0.09±0.03
253.10±0.05
91.98±0.32
91.27±0.45

6.0±0.22
0.08±0.06
253.07±0.07
91.02±0.11
91.1±0.17
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CONCLUSION
Elementary osmotic tablets of Metoclopramide HCl were successfully prepared and from the
obtained results, it can be concluded that pre-compression parameters were found to be in the
optimum range as per IP standards. Hardness was found to be 3.62±0.13 Kg/cm2 to
5.45±0.10 Kg/cm2 prior to coating and it ranged from 5.37±0.38 Kg/cm2 to 7.41±0.005
Kg/cm2 after the coating. Before coating, thickness varied from 3.68±0.02 mm to 4.33±0.026
mm and found to be 3.88±0.028 to 4.53±0.05 mm after the application of coat. Percentage
weight gain after the coating of the tablets was found to be in the range of 5.13±0.13 % to
6.66±0.22 %. All the formulations had the drug content in the acceptable range between
87.06±0.31% to 96.97±0.37 % which assured uniformity of the dose.
The cumulative % drug release of the prepared formulations ranged from 54.50±0.08% to
91.90±0.21% at the end of 20 hours. Formulation F3 showed the highest drug release which
contained sodium chloride as osmogen and formulation F10 exhibited lowest release rate
where it consisted of mannitol in the same concentration. Kinetic model study revealed that
the optimized formulation F3 exhibited zero order kinetics as the best fit model and with a „n‟
value of 0.8922 showed non-Fickian diffusion mechanism. The optimized formulation F3
after short term stability study at room temperature (25ºC/ 60% RH) and at accelerated
temperature (40ºC/ 75% RH) was found to be stable after a period of 30 days. The obtained
results indicated that elementary osmotic pumps of Metoclopramide HCl can be efficiently
formulated to achieve slow, constant and pH independent release.
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ABSTRACT
The present study was aimed to formulate and evaluate Nebivolol
hydrochloride sublingual tablets using in situ microcrystals to enhance
the dissolution rate. It is a third generation β adrenergic blocker mainly
used for hypertension treatment and belongs to BCS class-II drug. It’s
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solubility of drug leads to low dissolution and variable bioavailability.
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By changing 3 variables each two levels, eight formulations were
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prepared with full factorial design. In situ microcrystals were
formulated by using poloxamer and Rhamnolipid as stabilizing agents
by solvent change method. FTIR, DSC, SEM, and XRD studies were
carried out for investigation of interaction with excipients, particle

morphology, and crystallinity of drug respectively. Formulation M7 was considered as
optimal showing the lesser particle size (2.57µm) and enhanced in vitro dissolution (84.33%)
in comparison with an untreated drug. Sublingual tablets were formulated to enhance the poor
oral bioavailability of drug due to extensive first-pass metabolism by CYP P450 2D6. Tablets
were prepared by incorporating in situ microcrystals along with a different concentration of
superdisintegrant (SSG, crospovidone) by direct compression method. Formulation F7 was
considered as optimal with disintegration time up to 13.66 seconds. In vitro dissolution and in
vitro permeation were found to be 98.57% and 82.99% respectively within 30 minutes. Thus,
it can be concluded that the sublingual tablet containing Nebivolol hydrochloride in situ
microcrystals seems to be a promising formulation for safe and effective delivery via
sublingual route for the treatment of hypertension providing faster action.
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INTRODUCTION
Poor solubility is one of the crucial challenges in drug development. An estimated 40% of
drugs fall under BCS Class 2 (low solubility and high permeability) or class 4 (low solubility
and low permeability). The drug’s insufficient dissolution rate is the rate-limiting factor in
oral bioavailability for poor water soluble API. Therefore various techniques are approached
to enhance bioavailability and solubility. Solubility enhancement techniques have been
divided into two types i.e. Physical and chemical modification. The physical modification
comprises of particle size reduction (micronization and nanosuspension), solid solution, solid
dispersion, and cryogenic method. The chemical modification is inclusive of pH adjustment,
complexation, and use of buffer, derivatization, and salt formation. One way to enhance the
dissolution rate is to minimize particle size, increasing the total surface area.[1]
To address the issue of dissolution and bioavailability, the use of drug powders containing
micronized drug particles in many types of pharmaceutical dosage forms has been increased.
Micronization refers to the “size reduction technique where the particle size distribution is
less than 10µ”. Generally used techniques for the production of micronized drug particles
involve mechanical communication, spray drying, and supercritical fluid (SCF) technology.
The characteristics of the resulting drug product cannot be controlled using these above
techniques and external processing conditions like mechanical force, temperature, and
pressure are required. Hence, a newer technique called in situ micronization is developed to
overcome the limitations associated with the other techniques.
In situ micronization is a novel technique in which micron-sized crystals are obtained while
their processing themselves without the need for any further particle size reduction. It is one
of the easiest methods to produce microcrystal which is a single-step process with common
equipment.[2] The type of stabilizing agent in this method has a significant impact on the
morphology of particle and thus on its flow. Stabilizing agents possess a high affinity towards
the newly formed hydrophobic surface that stabilizes microcrystals sterically against the
growth of the crystals by forming a protective layer around microcrystals which results in
microcrystals with low adhesivity, lesser agglomeration and low electrostatic behavior that
would improve the flow of powder. In addition to this, it also enhances wetting properties and
dissolution rate. [1-3]
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Nebivolol Hydrochloride is a new third-generation β adrenergic blocker mainly used in the
treatment of hypertension. It produces unique nitric oxide-mediated vasodilatory effects. The
drug is associated with increased insulin sensitivity, decreased serum lipid, and no increase in
new-onset diabetes.[4] It belongs to BCS class II drug with low solubility. Water solubility is
0.0403 mg/ml.[5] In situ micronization is used to enhance solubility and dissolution rate and
faster absorption of the drug into the systemic circulation. The drug also undergoes extensive
first-pass hepatic metabolism and has an oral bioavailability of 12% in extensive
metabolizers, since the sublingual route bypasses the first-pass effect, its bioavailability can
be increased.[6,7] The sublingual tablet is beneficial for the condition like Dysphagia, and
patients who are mentally retarded, uncooperative, nauseated.[8] The molecular weight of the
drug is 405.4 which making it a suitable candidate for sublingual route administration.
MATERIALS AND METHOD
Nebivolol hydrochloride was obtained as a gift sample from Unichem Laboratories Limited,
Goa. Poloxamer 188 was provided as a gift sample by Venus Ethoxyether’s Pvt. Ltd. Goa.
Rhamnolipid was bought from AGAE Technologies, Corvallis. Crospovidone was procured
from S. D. Fine Chemicals, Mumbai, India. Sodium starch glycolate was procured from
Himedia Lab Pvt. Ltd, Mumbai. All other chemicals were of analytical grade.
Preparation of Nebivolol Hydrochloride in situ microcrystals by solvent change method
In this technique, microcrystals were prepared by the solvent change method by
instantaneously mixing two liquids in the presence of a stabilizing agent (Poloxamer 188 and
Rhamnolipid). The process was conducted in an ice bath. Nebivolol Hydrochloride (0.5gm or
1gm) was dissolved in 40 ml of methanol (as solvent) and stabilizing agent (0.05gm or
0.1gm) in 100 ml water (as a nonsolvent) in the first step. Microfine dispersion was created
spontaneously batch-wise mixing of the non-solvent which was quickly poured into drug
solution under stirring at 26,000 rpm using ultra-homogenizer. The mixture was allowed to
mix for 15 min in an ice bath. Crystals were filtered using Whatman filter paper no 1 and
dried at 45°C in the oven. By changing 3 variables each at two levels, eight different
formulations were prepared with a full factorial design.[9-11] (Table No 1)
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Table No 1: Different studied process variables, their levels in the factorial design, and
formulation of in situ microcrystals of Nebivolol hydrochloride.
Independent variables
Drug concentration (X1)
Stabilizing type (X2)
Stabilizing concentration (X3)
Dependent variables (Response)
Y1=In vitro dissolution rate (%)
Y2=Particle size (µm)
Formulation Code
M1
M2
M3
M4
M5
M6
M7
M8

Level
I
0.5 gm
Rhamnolipids
0.05 gm/100 ml water

Drug
Concentration
1
1
0.5
0.5
1
1
0.5
0.5

Stabilizing
Type
Rhamnolipids
Rhamnolipids
Rhamnolipids
Rhamnolipids
Poloxamer 188
Poloxamer 188
Poloxamer 188
Poloxamer 188

II
1 gm
Poloxamer 188
0.1 gm/100 ml water

Stabilizing
Concentration
0.1
0.05
0.1
0.05
0.1
0.05
0.1
0.05

Design of experiment (DOE)
Full factorial two-level design set up using Design expert version 12 was utilized for the
design of the experiment. Three input (independent) factors i.e. the concentration of a drug,
Stabilizing type, and Stabilizing concentration with two levels were chosen to study the effect
on response i.e. particle size and in vitro dissolution.
Particle Size Determination and SEM morphology[9,11]
The eyepiece micrometer was calibrated by using a standard stage micrometer at 45X to
determine the particle size of pure drug. Suspension of the sample was prepared using
propylene glycol and mounted on a slide and placed on the mechanical stage. The size of the
particle was estimated with the help of an eyepiece micrometer.[9]
The particle size measurement was performed with the help of a nanotrac instrument. The
formulation with lesser particle size was considered as optimized formulation. Scanning
electron micrographs of pure drug and optimized microcrystals were taken using a scanning
electron microscope (model-JSM 6360) operating at 15 kV. The specimens were mounted on
metal stub with double-sided adhesive tape and coated under vacuum with gold in an argon
atmosphere before observation.[11]
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X-Ray Powder Diffraction[9]
The cavity of the metal sample holder of the x-ray diffractometer was filled with the ground
sample powder and then smoothed with a spatula. X-ray diffraction pattern of Nebivolol
Hydrochloride and optimized formulation were obtained using an x-ray diffractometer
(Brucker, model D2 Phaser) at 40 kV, 30 mA over a range of 10-90°2θ, using K alpha
radiation of a wavelength of 1.54A°.[9]
FT-IR Spectroscopy[10]
All the FT-IR spectra were recorded using an IR spectrophotometer (SHIMADZU) over a
scanning range of 4000-500cm-1. Samples were prepared by mixing with KBr powder and
compressing into a disk by hydraulic pressure.
Differential Scanning Calorimetry[10]
The DSC test of pure Nebivolol Hydrochloride and physical mixture (drug and stabilizer)
were developed in the DSC-60 thermogram. The samples were prepared in the ration 1:1
(drug: stabilizer) and were sealed in an aluminum pan before analysis. Under a nitrogen
atmosphere, an empty pan was kept as a reference. A heating rate of 10°C/min was
employed. The scanning temperature range was 25-300°C.
Drug Content
The equivalent weight of prepared microcrystals containing 20 mg of the drug was taken and
dissolved in 10 ml of methanol followed by volume made up to 100 ml with 6.8 pH
phosphate buffer. From stock solution 1 ml was diluted to 10 ml to get a concentration of 20
g/ml and absorbance of the solution was measured at 281 nm using UV Spectrophotometer.
In vitro Dissolution Study
All the microcrystals and pure drug were subjected to a dissolution profile using the USP
type II dissolution apparatus which was maintained at 37 ±0.5°C for 30 min at 50 rpm. The
dissolution medium used was pH 6.8 phosphate buffer. At specified intervals, the aliquot
sample was extracted from 250 ml, filtered and analyzed at λmax 281 nm using a UV
spectrophotometer and maintained sink condition.
Preparation of sublingual tablet of Nebivolol Hydrochloride in situ microcrystals[12,13]
Sublingual tablets containing optimized microcrystals equivalent to 5 mg of the drug were
prepared by the direct compression method. Microcrystals equivalent to 5 mg of Nebivolol
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Hydrochloride was weighed and mixed with super-disintegrants (crospovidone, sodium
starch glycolate). Other ingredients such as mannitol and microcrystalline cellulose
(AvicelPH-102) used as diluents, Stevia as a sweetener. All excipients were blended and
passed through sieve 60# and then powder blends of batches F1-F8 were tested for powder
characteristics. Using remik mini press I unit, the powder blend was then compressed into
tablets using the direct compression technique using a 6 mm flat punch.
Table No 2: Composition of the sublingual tablet batches (F1 to F8).
Formulation Code
F1
F2
F3
F4
F5
F6
Nebivolol HCl
5
6*
6*
6*
6*
6*
Sodium starch glycolate
2.5
5
7.5
Crospovidone
7.5
2.5
Mannitol
46.5
53
50.5
48
45.5 50.5
Microcrystalline cellulose
40
40
40
40
40
40
Stevia
1
1
1
1
1
1
Total Weight
100
100
100
100
100
100
*
Microcrystals equivalent to 5 mg of Nebivolol Hydrochloride.
Ingredients(mg)

F7
6*
5
48
40
1
100

F8
6*
7.5
45.5
40
1
100

Evaluation of pre-compressed blend
Pre-compression parameters for powder blend like bulk density, tapped density,
compressibility index, Hausner’s ratio, and angle of repose were determined.[14]
Evaluation of in situ micronized Nebivolol Hydrochloride Sublingual Tablet[15-18]
All the sublingual tablets of Nebivolol hydrochloride were subjected to Pharmacopoeial tests.
Tablets thickness and hardness were determined using vernier caliper and Monsanto hardness
tester respectively. Friability, disintegration time, wetting time, and in vitro dissolution were
also performed as per Indian Pharmacopoeial specifications.
Drug Content
Five tablets were selected randomly, weighted, and crushed. The drug was extracted in 6.8
pH phosphate buffer. The absorbance of the solution was measured against the blank at λmax
281 nm using UV Spectrophotometer.
Wetting Time[15]
The tablets were placed in the middle of two layers of absorbent paper mounted into a Petri
dish. After the paper was thoroughly wetted with distilled water, Excess water was drained.
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The time it took for the water to pass through the entire tablet from the wetted absorbent
paper was then monitored using a stopwatch.
In vitro disintegration Time
In vitro disintegration study of Nebivolol Hydrochloride tablets was carried out by using a
disintegration tester. The tablets were placed in the disintegration tube which was placed in a
pH 6.8 phosphate buffer maintained at 37ºC ±0.5°C. The time needed for complete
disintegration that is without leaving any residue on the screen is reported as disintegration
time.
In vitro dissolution rate
In USP dissolution test apparatus the in vitro release of drug from the formulated tablets were
conducted using 250 ml of pH 6.8 phosphate buffer as dissolution medium maintained at
37.0± 0.5°C and stirring rate of 50 rpm. 5 ml samples were withdrawn from the dissolution
medium followed by filtrations and analyzed at different time intervals of 5 min. All samples
were analyzed at λmax 281 nm using UV Spectrophotometer, by maintaining the sink
condition.
In vitro Permeation Study of Sublingual Tablet[12]
The in vitro permeation of the Nebivolol hydrochloride Sublingual tablets were carried out in
an altered Franz Diffusion cell at 37±0.5ºC. Dialysis membrane-150 (cut off molwt 1200014000 Dalton) was used to verify the permeation of drug. The dialysis membrane was
mounted between the donor and receptor compartment. The sublingual tablet was placed with
membrane facing core, and the compartments were clamped together. The donor and receptor
compartment was filled with 1 ml and 40 ml of phosphate buffer (pH6.8) respectively
followed by the hydrodynamics in the compartment was maintained by stirring with a
magnetic bead at uniform slow speed. 1 ml sample was extracted at pre-determined time
intervals and analyzed for drug content using a UV Spectrophotometer at 281 nm.
Stability studies of optimized formulation[16]
A short term stability study was carried out for optimized formulation according to ICH
guidelines at 40±2°C and RH of 75±5% and at room temperature at 25± 2°C, and 60±5% RH
for 1 month. After the interval of 15 and 30 days, tablets were examined for hardness,
friability, drug content, disintegration time, wetting time, and in vitro dissolution profile.

www.wjpr.net

Vol 9, Issue 7, 2020.

1602

Bolmal et al.

World Journal of Pharmaceutical Research

RESULTS ANDDISCUSSION
Micronization of Nebivolol hydrochloride
It is well known that Microcrystallization affects the crystal surface causes an increase in
system energy. Stabilizers that have an affinity to the crystal surface were used in this method
covers the particle of drug and prevent the growth of micronized particles through steric
hindrance as well as enhanced their water solubility.
SEM morphology and Particle size
The untreated Nebivolol hydrochloride and optimized microcrystal formulation (M7) was
observed in Figure 1 using electron microscopy (1000 X). The micrographs showed that
microcrystals were cube-shaped and about 2.511 µm to 5.591µm in size while the untreated
drug is about 14.5 µm and crystals were irregular shaped. The particle size of the
formulations M1-M8 was given in Table No 3.
Statistical analysis of the particle size of microcrystals produced by different formulations by
ANOVA test showed in Figure 2 concluded that the drug concentration and stabilizing
concentration had a significant effect (P<0.05) on the particle size while the type of
stabilizing agent does not have a significant effect on the particle size (P>0.05). Statistical
analysis showed that increasing drug concentration from 0.5 to 1 had a synergistic effect on
particle size while changing Rhamnolipid to Poloxamer 188 and increasing the percentage of
stabilizing concentration from 0.05 to 0.1 had an antagonistic effect on particle size.

Figure 1(A): Scanning electron micrographs of untreated Nebivolol hydrochloride drug,
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Figure 1(B): Scanning electron micrographs of optimized microcrystal formulation M7.

Figure 2: Effect of drug concentration, stabilizing type, and stabilizing concentration on
the particle size of in situ microcrystals.
X-Ray Powder Diffraction
The diffraction spectrum of untreated Nebivolol Hydrochloride and optimized microcrystal
formulation is shown in Figure 3. The major peaks are present in the diffractogram of the
optimized formulation but have less intensity than an untreated drug. The sharp peaks are
present at a diffraction angle of 2θ 21.1, 22.07, 24.76, and 25.35. Because of the peak height
is influenced by crystal size and crystallinity, the reduction in peak height implies a reduction
in particle size and the development of the microcrystalline form of the drug.
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Figure 3(A): X-ray diffraction pattern of untreated Nebivolol hydrochloride.

Figure 3(B): X-ray diffraction pattern of optimized microcrystal formulation (M7).
FTIR spectroscopy
The FTIR spectrum of the physical mixture did not show much deviation as compared with
the pure drug sample.This indicated that there was no difference between the internal
structure and conformation of this sample at the molecular level. Thus, it is inferred that
Nebivolol hydrochloride is compatible with the stabilizers.
Differential scanning Calorimetry (DSC) Analysis
The pure drug exhibits a sharp endothermic peak at 227.2°C. A sharp peak of Poloxamer 188
was obtained at 57.40°C. Physical mixture (drug + poloxamer 188) showed sharp endotherms
at 225.4°C and 57.77°C corresponding to melting point/transition temperature. No thermal
shift for the pure drug and mixed drug-stabilizer sample was observed. This indicates that the
drug is pure and compatible with the stabilizer.
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Drug Content
The results obtained for the percent drug content of microcrystals in pH 6.8 was ranges from
90±0.23 to 98.3±0.24% as shown in Table No 3.
In vitro Dissolution Study
As showed in Figure 4 and Table No 3, in vitro dissolution profile of untreated drug and
microcrystals in pH 6.8 phosphate buffer were determined. According to results, the in vitro
dissolution rate of treated samples was significant faster than the untreated sample (P<0.05).
Statistical analysis by two way ANOVA showed that drug concentration and stabilizing
concentration had a significant impact on in vitro dissolution (P<0.05). The type of
stabilizing agents had no significant impact on this parameter (P>0.05). The ANOVA test
showed that increasing the drug concentration from 0.5-1% had a lowering effect on
dissolution while the increasing concentration of stabilizing agents from 0.05-0.1% and
changing Rhamnolipid to Poloxamer 188 had an additive effect on in vitro dissolution profile.

Figure 4: Effect of drug concentration, stabilizing type, and stabilizing concentration on
invitro drug dissolution.
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Figure 5: In vitro dissolution profile of the pure drug andin situ microcrystals
formulation (M1-M8).
Table No 3: Particle size, in vitro dissolution, and drug content of untreated drug and
microcrystals formulation M1-M8.
Formulation Particle size In vitro dissolution Drug content
code
(µm)
(%)
(%)
Pure drug
14.5
34.28±0.78
91.5±0.23
M1
4.060
72.71±0.41
96.8±0.83
M2
5.590
68±0.54
90±0.23
M3
2.955
78.50±0.55
97.5±0.23
M4
4.590
69.70±0.67
91.5±0.41
M5
3.980
75.79±0.47
97.5±0.23
M6
5.090
69.55±0.56
97.3±0.23
M7
2.571
84.30±0.81
98.3±0.24
M7
4.350
71±0.68
97.05±0.24
Resulted data is an average of triplicates (mean ± SD).
Optimization of Nebivolol hydrochloride in situ microcrystals
Statistical analysis of response Y1- In vitro dissolution shows that the model F- value of
13.97 implies the model is significant. The value of P less than 0.05 indicates model terms
are significant.
Equation of response - Y1=74.31-2.40X1-1.61X2+3.1X3
The polynomial equation can be applied to find the conclusion after looking at the magnitude
of coefficients and mathematical sign it carries. By looking above equation, it is evident that
the factors, concentration of drug (X1), and Stabilizing type (X2) had an antagonistic effect
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on the in vitro dissolution, which means that, as a concentration of drug increases, the in vitro
dissolution decrease. The concentration of stabilizing agent (X3) had a synergistic effect on
the dissolution, means as the concentration of stabilizer increased, the dissolution increased.
Statistical analysis of response Y2 -Particle size shows that the model F- value of 74.93
implies the model is significant. The value of P less than 0.05 indicates model terms are
significant.
Equation of response - Y2=4.15+0.5325X1+0.1500X2-0.7575X3
By looking into the above equation, it concluded that the concentration of the drug (X1) and
type of stabilizing agent (X2) have a significant effect on the particle size (Y2). This signified
that as the concentration of drug increases, particle size was increased, and the type of
stabilizing agent didn’t significantly affect the particle size. The concentration of stabilizing
agents (X3) has an antagonistic effect on the particle size which revealed that, as the
concentration of stabilizing agents increased, particle size decreased.
“The multivariate combination and interaction of independent variables and process
parameters are shown to provide quality assurance is called design space”. So a numerical
optimization technique (desirability function) and a graphical optimization technique (overlay
plot) were used to create design space and optimize all the responses (Figure 6). The overlay
plot gives regions that do not follow the requirements as grayed out, leaving a yellow color
operating window.
The optimal formulation was achieved by imposing constraints on dependent response and
independent variables. The constraints for the response, invitro dissolution, and particle size
were set between 80%-90% and 2µm-3µm respectively. The optimal region for getting the
desired response value was obtained between the range of 0.5 to 0.6 and 0.09-0.1 for X1 and
X3 respectively for poloxamer 188. Hence formulation M7 was considered as an optimized
formulation as it falls in the yellow portion of the overlay plot, with desirability equal to 1.
The optimized formulation had a level of X1=0.5 and X2=0.1 with the predictable response
as 82.23% and 2.7µm for invitro dissolution rate and particle size respectively. The observed
values of invitro dissolution (84.33%) and particle size (2.57µm) were in close agreement to
the model predicted values.
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Figure 6: Optimization of in situ microcrystals containing poloxamer 188.
EVALUATION OF SUBLINGUAL TABLET FORMULATION
Evaluation of pre-compressed blend
The micromeritics properties of Nebivolol hydrochloride sublingual tablets blend of F1-F8
formulations for bulk density, tapped density, Hausner’s ratio, compressibility index, and
angle of repose were within the acceptable limit. These results revealed that Nebivolol
hydrochloride sublingual tablet powder blends were having a free flowing property with a
good compressibility index.
Evaluation of post-compression parameters of sublingual tablets
The tablet's thickness and diameter range were found to be 2.63±0.0288 and 6.06±0.0577 mm
respectively. Tablet hardness ranged from 1.83±0.2886 to 2.83±0.2886 Kg/cm2 for all
formulations which are indicative of good mechanical strength. Percent friability ranged from
0.38±0.1400% to 0.54±0.0852% which was within the IP limit. Weight variation was found
to be in the range of 98.22±0.0106 mg to 103.70±0.0130 mg which was within the acceptable
limit as per IP. Percentage drug content of all formulations was found to be in range of
90.00±0.05% to 98.00±0.05% of Nebivolol hydrochloride which was within acceptable IP
limit.
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The wetting time and disintegration time for all the formulations were within the range of
10.33±0.57 to 21.33±0.57 seconds and 13.66±0.57 to 40.66±0.57seconds respectively. The
results concluded that the wetting time and disintegration period decreased with an increase
in super disintegration concentration due to its faster swelling and capillary action in the
disruption of the tablet system.
In vitro dissolution profile results revealed that formulation containing crospovidone showed
higher drug release as compared to the formulation containing SSG. Among all formulation,
F8 containing 7.5% crospovidone showed the highest drug release of 98.57±0.46% within 30
minutes, hence considered as optimal formulation. Here it was also observed that in vitro
drug dissolution increased with an increased in the concentration of super-disintegrating
agents.
Table No 4: Post compression Parameters of sublingual tablet formulation F1-F8.
Post compression parameters
Formulation Thickness
Diameter
Friability
Hardness
(mm)
(mm)
(%)
(kg/cm2)
F1
2.61±0.0288 6.03±0.0577 0.48±0.0619
2.66±0.5773
F2
2.61±0.0288 6.01±0.0288 0.52±0.1114
1.83±0.2886
F3
2.61±0.0288
6.00±0
0.50±0.4037
2.66±0.5773
F4
2.61±0.0288
6.00±0
0.52±0.1114
1.83±0.2886
F5
2.61±0.0288 6.03±0.0057 0.38±0.1400
2.66±0.5773
F6
2.63±0.0288 6.03±0.0057 0.54±0.0852
2.0±0
F7
2.61±0.0288
6.0±0
0.48±0.0620
2.16±0.2886
F8
2.61±0.0288 6.06±0.0577 0.49±0.0489
2.83±0.2886
Resulted data is an average of triplicates (mean ± SD).

Wight variation
(mg)
98.28±0.0106
102.10±0.0286
99.32±0.0251
99.55±0.0224
100.10±0.0102
99.67±0.0105
103.70±0.0130
101.50±0.0170

Table No 5: Post Compression parameters of sublingual tablet formulations F1-F8.
In vitro
Wetting time Drug Content
disintegration
(sec)
(%)
Time (sec)
F1
14.66±0.57
10.33±0.57
90.00±0.05
F2
40.66±0.57
21.33±0.57
91.60±0.17
F3
18.66±0.57
17.66±0.57
95.55±0.02
F4
17.66±0.57
15.00±0.57
93.88±0.05
F5
15.66±0.57
10.66±0.57
98.00±0.05
F6
15.66±0.57
14.66±0.57
96.00±0.13
F7
13.66±0.57
12.33±0.57
90.00±0.17
F8
13.66±0.57
10.33±0.57
93.00±0.05
Resulted data is an average of triplicates (mean ± SD).
Formulations
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profile (%)
64.44±0.24
80.79±0.48
84.52±0.41
92.97±0.25
96.12±0.25
89.12±0.25
96.01±0.25
98.57±0.46
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Comparison of Dissolution profile of F1, F2, and F8 Formulation
The in vitro dissolution profile of F8 (optimized), F1 and F2 formulation was compared as
shown in Figure 7.
These concluded that the tablet formulation F8 indicates better drug release than F1
formulation. Hence, in situ microcrystalline product proved to have a better drug release
profile compared to the untreated drug.
It also concluded that F8 indicates better drug release as compared to F2 formulation. Hence,
superdisintegrants proved to have a major role in the dissolution.

Figure 7: Comparison of In vitro drug dissolution (%) of sublingual tablet formulation
F1, F2, and F8.
In vitro Permeation study
Sublingual tablets of Nebivolol hydrochloride using in situ microcrystals seem to be
promising for cautious and effectual delivery by a sublingual route since it showed
satisfactory in vitro permeation of 82.99% as compared to the sublingual tablet of an
untreated drug showed in vitro permeation of 69.73% through Franz Diffusion cell.
Stability study
Stability testes of F8 formulation showed no significant change in hardness, drug content,
disintegration time, wetting time, and in vitro dissolution. Hence it was inferred from these
results that formulation F8 was stable and retained its original properties.
CONCLUSION
This study was an attempt to formulate Nebivolol hydrochloride sublingual tablet for
hypertension treatment. Based on experimental investigation it can be concluded that the
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particle size of the prepared in situ microcrystals range of 2.571 µm to 5.590 µm. In vitro
dissolution study and particle size determination concluded that the concentration of drug and
a stabilizing agent has a significant effect on the particle size. The optimized formulation M7
showed the smallest particle size of 2.571µm and in vitro dissolution of 84.30±0.81%.
The sublingual tablets were formulated by incorporating optimized microcrystal formulation
M7. Formulation F8 showed the highest in vitro drug dissolution of 98.57±0.4% at the end of
30 minutes and a rapid disintegration time of 13.66±0.57 seconds. Formulation F8 exhibits a
good wetting time of 10.33±0.05 sounds. Hence formulation F8 containing 7.5% w/w of
crospovidone was selected as the optimized formulation. Thus, it can be concluded that the
formulation of a sublingual tablet of Nebivolol hydrochloride seems to be a promising
formulation for safe and effective delivery via sublingual route for the treatment of
hypertension providing faster action.
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In the present study an attempt was made to formulate Gastroretentive
Raft forming tablet of Hydrochlorothiazide which was used in the
treatment of Diuresis. In this system drug remained buoyant in gastric
region for several hours in order to prolong its gastric residence time
and maintain constant therapeutic level over prolonged period of time.
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volume determination, in-vitro drug release, etc. DSC thermographs
showed that the drug is compatible with polymer and excipients.

Formulation containing 100 mg of Sodium Alginate and 25 mg of Chitosan showed highest
drug release of 92.68±0.71%, good Raft strength, good Raft weight, better Raft volume and
thus formulation F4 was considered as optimized. Formulated gastroretentive raft forming
tablet of Hydrochlorothiazide seems to be safe and an effective approach for oral controlled
drug delivery.
KEYWORDS: Hydrochlorothiazide, Raft forming system, Raft strength, buoyancy, in-vitro
drug release.
INTRODUCTION
Gastroretentive Raft forming system is one of the novel approaches for delivering drug in
gastrointestinal disorders. “Dosage form with prolonged gastric residence and controlled drug
delivery are called as Gastroretentive drug delivery system”. Oral controlled Gastroretentive
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drug delivery system is most preferred route for drug administration as it provides high level
of patient compliance due to its ease of administration and flexibility in formulation.[1]
Floating drug delivery system are low density system that remain buoyant in stomach without
affecting gastric emptying rate for prolonged period of time. Increase in gastro retention time,
controls the fluctuation in plasma drug concentration since drug is released slow at
predetermined rate.[2]
“Raft is a flat structure, typically made of logs or barrels that floats on water and is used for
transport or as a platform for swimmers”. In other words it means something that floats on
fluid that is gastric fluid of stomach.[3]
For formation of raft the dosage form must contain gelling agents, swelling agents,
bicarbonates and must have low density i.e,˂1 gm/cm3. These agents when in contact with
gastric fluid, swells forming a viscous cohesive gel. Bicarbonates when in contact with the
gastric fluid generate carbon-di-oxide which gives buoyancy to the cohesive gel and due to its
low density it starts to float on the gastric contents forming a raft like structure. Swelling and
gel forming agents mostly include sodium alginate, alginates, pectins, etc. Bicarbonates most
commonly used are sodium bicarbonate, potassium bicarbonates, calcium carbonates, etc.[3]
Hydrochlorothiazide is a thiazide diuretic used in management of edema and hypertension. It
belongs to BCS class IV drug with low solubility and low permeability having an absorption
window in duodenum and first part of jejunum. Diuretics are powerful agents that impair
sodium reabsorption in renal tubule. It inhibits water reabsorption into Nephron by inhibiting
sodium-chloride symporter which transports sodium and chloride from lumen into distal
convoluting tubule.[4]
The drug will release from the raft in controlled and continous manner just prior to absorption
window where the absorption of drug will occur at site of absorption. Thus this system is
suitable for obtaining a controlled drug delivery system.
MATERIALS AND METHODS
Materials: Hydrochlorothiazide was obtained as gift sample from Unichem Laboratories
Limited, Goa. Sodium Bicarbonate was procured from RFCL Limited, New Delhi. Sodium
Alginate and Guar Gum was procured from S. D. FINE-CHEM Limited, Mumbai. Chitosan
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was procured from Yarrowpharma. HPMC K100M was procured from Otto Chemie Pvt, Ltd.
All chemicals were of analytical grade.
Table No. 1: The compositions of all formulations.
Guar gum
Chitosan
Hpmc k100m
Sr No. Ingredients
F1
F2
F3
F4
F5
F6
F7
F8
F9
(1:1) (1:2) (1:3) (1:1) (1:2) (1:3) (1:1) (1:2) (1:3)
1.
Drug
25
25
25
25
25
25
25
25
25
2.
Sodium alginate
100 100 100 100 100 100 100 100 100
3.
Sodium Bicarbonate 90
90
90
90
90
90
90
90
90
4.
Guar Gum
25
50
75
5.
Chitosan
25
50
75
6.
HPMC K100M
25
50
75
7.
Magnesium Stearate
5
5
5
5
5
5
5
5
5
8.
Talc
5
5
5
5
5
5
5
5
5
Methods: Preparation of Raft forming tablet of Hydrochlorothiazide[5]
Gastroretentive Raft Forming tablet of Hydrochlorothiazide was prepared by Direct
compression method. Polymers were used in different concentration ratios in comparison to
sodium alginate. The powder blend of tablet was compressed using Rimek Mini Press-I
Ahemdabad, India.
PREFORMULATION STUDY
Compatibility Study[6]
Differential Scanning Calorimetry (DSC)
DSC thermograms of pure drug with other polymers were generated. Empty pan was used as
reference sample under Nitrogen atmosphere. Powdered sample was weighed and sealed in
aluminium pan and was compared with reference sample. Samples were heated thereby
exceeding its maximum melting point of drug which was found to be 268˚C.
Solubility Study[7]
Accordingly to World health organization(WHO), “an API is considered as highly soluble
when highest single therapeutic dose is soluble in 250 ml or less of aqueous media over the
pH range of 1.2 to 6.8” or “volume of liquid necessary to completely dissolve the highest
single therapeutic dose of API at pH where lowest solubility was observed.” 25 mg of drug
was dissolved in 10 ml of pH 1.2 buffer on magnetic stirrer maintained at 37±1˚C throughout
period of time. Eventually sampling was done after every addition of 10 ml of pH 1.2 buffer
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to the solution on regular interval till saturated solution was observed. The volume required
to obtain a saturated solution was determined.
PRECOMPRESSION PARAMETERS
Precompression parameters for powder blend like bulk density, tapped density,
compressibility index, hausner’s ration and angle of repose were determined for each
formulation.
Evaluation of Raft Forming Tablet
Formulated tablets were evaluated for thickness and diameter by using Vernier calliper,
hardness was measured using Monsanto hardness tester, weight variation was conducted as
per IP specifications, friability was determined using Roche Friabilator.
Drug Content Determination[6]
Randomly 5 tablets were selected, weighted, crushed and powder equivalent to unit dosage
form and was dissolved in 10 ml of methanol and volume was makeup to 100 ml by pH
buffer 1.2 in volumetric flask. From above stock 1ml was withdrawn and diluted to 100 ml
pH buffer 1.2. Absorbance was measured at λ max 271 nm using UV-spectrophotometer.
Floating Lag Time and Total Floating Time[6,7]
It was determined by placing a tablet in 250 ml of beaker containing pH buffer1.2. The time
required for tablet to rise to surface and float was determined as Floating Lag Time and time
period upto which tablets remain buoyant is determined as Total Floating Time.
Raft Strength Measurement[8,9]
Raft strength of prepared tablets was measured by using Modified Balance Method. A tablet
powder equivalent to unit dose was placed in beaker containing 150 ml of pH 1.2 which was
maintained at 37˚C. An L-shaped wire probe was held upright in beaker where raft was
allowed to form around it throughout the whole period of raft formation. A weight was put on
to the other side of balance till the raft was broken. The weight required to break the raft was
measured.
Raft Weight and Raft Volume Measurement[10,11]
A tablet was placed in preweighed beaker containing 150 ml of pH 1.2 and volume was
marked before formation of raft (W1). Note the volume of beaker before formation of raft
(M1). Raft was allowed to form. The position where raft was formed was marked on outside
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of the beaker. The total weight of beaker and its contents were weighed (W2). Refill the
beaker upto the mark with water and note the volume (M2).
Weight of each raft was calculated by formula expressed in terms of mg.
Raft weight = (W2) - (W1).
Where,
W2 = Total weight of beaker after raft development.
W1 = Preweighed beaker before raft development.
The volume of each raft was calculated by formula expressed in terms of ml.
Raft volume = (M2) - (M1)
Where,
M1 = Final volume of beaker after raft development.
M2 = Initial volume of beaker before raft development.
In-Vitro Dissolution Study[12]
In-vitro dissolution study was performed using USP Dissolution Test Apparatus Type –II
(paddle method). The tablet was placed in 900 ml of acidic buffer pH 1.2. at regular intervals,
5 ml of sample was withdrawn under sink condition. From above stock 1ml was withdrawn,
filtered and diluted to 10 ml and absorbance was measured at λ max 271 nm using UVspectrophotometer.
Drug Release Kinetics[13]
“Drug release kinetics is application of mathematical model to drug release process”. To
analyse and determine the drug release from the raft tablet, various mathematical models
were applied. The results of in-vitro dissolution study were fitted to various mathematical
models namely; Zero-order model, First-order model, Higuchi model, Korsmeyer-peppas
model and Hixson-crowell model to evaluate and understand the drug release kinetics. The
data was processed for regression analysis using Disso-software.
Stability Study[14]
Stability studies were carried out to determine the quality of the product at room temperature
and accelerated temperatures. Optimized tablets were placed in amber colored tightly plugged
bottles and stored at 25±2˚C and 60 % RH at room temperature. Tablets in bottle were placed
in humidity chamber for accelerated stability studies at temperature of 40±2˚C and 75±5 %
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RH. Study was carried out for 30 days at regular time interval and tablets were analyse for its
hardness, friability, drug content and in-vitro drug release.
RESULTS AND DISCUSSIONS
Preformulation Study
Compatibility Study
DSC Analysis
Compatibility study of pure drug with optimized formulation was conducted by DSC
thermograms. DSC curve of pure Hydrochlorothiazide showed peak at 265˚C corresponding
to obtained melting point of Hydrochlorothiazide at 268˚C. Standard range of melting point is
270-271˚C. Thus given sample complies with Indian Pharmacopoeial standard range.
For F4 optimized formulation, the peak was obtained at 257˚C. No any thermal shift was
observed for pure drug with optimized formulation which indicates the purity of the drug and
is compatible with the excipients used in the formulation.
Solubility Study
Solubility study was performed in pH 1.2 buffer and absorbance was found to be 7.45 µg/ml.
Drug was dissolved in buffer solution till saturation, volume required to obtain saturated
solution was noted and absorbance was determined. 10 mg of drug dissolved in
approximately 110 ml of pH 1.2 buffer giving a saturated solution thus, it was concluded that,
the drug is soluble in pH 1.2 buffer.
Standard Calibration Curve of Hydrochlorothiazide
Standard calibration curve of drug obtained using UV-absorption spectrophotometer
(SHIMADZU-1900). Samples of various concentrations of drug were prepared and analyzed
at λ max 271 nm. The calibration curve obtained was linear giving R2 value of 0.998, slope of
0.062 and intercept of 0.004 at a concentration range of 1-5 µg/ml. Beer-Lambert’s range is
about 1-10 µg/ml.
PRE-COMPRESSION PARAMETERS
The bulk density of the formulations was found to be in the range of 1.03±0.02 to 1.11±0.0.1
g/ml. The tapped density of the formulations was found to be in the range of 1.14±0.03 to
1.30±0.04 g/ml. Compressibility index varied from 6.4±0.45 to 17.62±0.77 %. Hausner’s
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ratio varies in range of 1.02±0.06 to 1.20±0.01. Angle of repose varied from 25.55±0.85˚ to
25.47±0.11˚.
EVALUATION OF RAFT FORMING TABLET
The thickness of tablet varies in range of 3.86±0.06 to 4.48±0.07 mm. The diameter of tablet
ranges from 8.0±0.05 to 8.3±0.2 mm. The hardness of tablet ranges from 2.06±0.11 to
4.2±0.1 kg/cm2, which indicates that, the tablet possess good mechanical strength. For weight
variation as per IP, the limit for percentage deviation of tablet having 250 mg or more weight
is ±5 %. The value of tablet varies between 250±0.9 to 300±0.51 mg which was within the IP
limit. For friability the value for all formulations ranged from 0.018±0.011 to 0.88±0.166 %,
which is less than 1% indicating that tablets have enough resistance to mechanical strength
and abrasion.
Drug Content
The results obtained for the percent drug content of formulated raft tablet of
Hydrochlorothiazide in pH 1.2 was ranges from 92.09±0.9 to 94.5±0.2 %.
Floating Lag Time and Total Floating Time
The tablets were immersed in pH 1.2 buffer maintained at 37±0.5˚C, tablets float and
remained buoyant for more than 12 hour without getting disintegrated. The floating lag time
was found to be minimum for F4 formulation and maximum for F9 formulation. Thus, it
describes that chitosan exhibits shorter time to float on fluid surface, whereas HPMC K100M
due to its highest grade the floating lag time was increased.

Figure No. 1: Formulation F1, F2 and F3 showing buoyancy of tablets which float for
more than 12 hour.
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Figure No. 2: Formulations F4, F5 and F6 showing buoyancy of tablets which float for
more than 12 hour.

Figure No. 3: Formulations F7, F8 and F9 showing buoyancy of tablets which float for
more than 12 hour.
Raft Strength Measurement
Raft strength of the formulations was measured using Modified Balance Method. For all the
formulations the raft strength was found to be within the range. Formulation F4 containing 25
mg of chitosan and 100 mg of sodium alginate exhibits enhanced raft strength.

Figure No. 4: Modified balance method used for measuring raft strength of the
formulation.
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Raft Weight and Raft Volume Measurement
Raft weight was measured after the raft development. F1 formulation containing 25 mg of
guar gum and 100 mg of sodium alginate showed minimum raft weight and F4 formulation
containing 25 mg of chitosan and 100 mg of sodium alginate showed maximum raft weight.
Raft volume of all the formulations was measured. Formulation F3 containing 75 mg of guar
gum and 100 mg of sodium alginate showed lowest raft volume whereas, formulation F4
containing 25 mg of chitosan and 100 mg of sodium alginate showed highest raft volume.
The results are shown in fig no.5.

Figure No. 5: Evaluation parameters of raft forming tablets.
In-Vitro Dissolution Study
The cumulative drug release of the all formulations varies from 80.12±0.33 % to 92.68±0.71
%. Formulation F4 containing 25 mg of chitosan and 100 mg of sodium alginate shows
maximum cumulative drug release of about 92.68±0.71 % and formulation F9 containing 75
mg of HPMC K100M and 25 mg of sodium alginate showed minimum cumulative drug
release of about 80.12±0.33 % during entire period of drug release. It can be clearly said that,
drug release decreases with increased polymer concentration, causing slow release of drug
from the formulation. No rupture of system was observed during drug release study.
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Table No. 2: In-vitro drug release of all formulations.
TIME
1
2
3
4
5
6
7
8
9
10
11
12

F1
38.61±0.3
41.76±0.5
45.44±0.5
48.96±1.2
51.76±0.9
54.95±0.3
59.46±0.9
64.46±1.5
72.43±1.5
79.86±0.3
82.61±0.6
90.68±0.1

F2
29.64±0.6
34.13±0.3
34.95±0.6
42.52±0.7
50.18±0.3
54.78±0.1
63.73±1.5
67.76±0.3
73.06±0.9
77.79±0.7
81.31±0.7
87.30±0.6

F3
30.17±0.6
38.24±0.3
48.96±0.1
56.44±0.3
58.08±0.6
62.36±0.3
63.95±0.6
71.56±0.6
73.63±0.6
78.59±1.0
83.62±1.1
86.06±0.4

F4
F5
F6
F7
F8
F9
26.15±0.3 30.41±0.6 29.53±0.6 24.86±0.9 23.12±0.3 23.55±1.2
31.27±1.3 35.02±0.3 32.35±0.6 32.72±1.3 30.15±0.6 32.11±0.6
36.43±0.3 35.85±0.6 39.08±1.3 34.66±0.6 34.70±0.3 34.72±0.3
44.12±1.3 43.63±0.6 43.25±0.3 41.98±1.2 37.99±1.2 39.75±0.3
51.82±0.3 51.73±0.3 48.76±0.7 46.95±0.6 42.59±0.3 42.36±0.6
55.23±0.6 56.22±0.3 56.87±1.0 52.53±0.3 47.82±0.6 48.06±0.6
60.44±0.3 65.40±0.9 59.18±0.6 58.73±0.3 51.83±0.6 55.55±0.3
66.95±0.6 69..34±1.3 63.46±0.6 67.35±0.6 57.73±0.9 58.89±0.3
72.41±0.6 74.82±0.2 69.70±1.3 72.46±0.6 60.58±0.3 66.43±0.3
78.40±0.6 79.55±0.9 77.29±1.0 77.00±0.6 68.40±0.6 70.43±0.6
83.19±1.6 83.43±0.6 80.36±0.6 82.15±0.3 74.39±1.6 75.04±0.1
92.68±0.7 89.58±0.6 88.69±1.6 84.94±0.3 81.08±0.3 80.12±0.3

Drug Release Kinetics
The different order of drug release profile from all the formulations was compared to
understand the release kinetics principle. The drug release profile of F4 optimized
formulation best fitted Korsmeyer-peppas model with correlation coefficient R2 = 0.9958 and
release exponent n = 0.5276, which indicates drug release by Fickian diffusion. It implies that
the release of the drug involves both dissolution and a diffusion mechanism, drug release is
controlled by more than one process during the entire period of drug release.
Stability Study
Stability study was performed for formulated on gastroretentive raft forming tablet by storing
optimized F4 formulation at 40˚C and 75 % RH for 30 days. The tablets were evaluated for
observing any changes during stability testing. At Room Temperature and Accelerated
Temperature, the Thickness was found to be 3.08±0.01 and 3.03±0.02 mm respectively ,
Hardness was found to be 2.11±0.02 and 2.10±0.01 kg/cm2 respectively, Friability was found
to be 0.31±0.01 and 0.31±0.01 % respectively, Drug content was found to be 92.9±0.11 and
92.1±0.01 % respectively, Floating lag time was found to be 2.20±0.01 and 2.50±0.04 min
respectively, Total Floating Time was found to be more than 12 hour, Raft strength was
found to be 8.9±0.01 and 8.7±0.05 gm respectively, Raft weight was found to be 2±0.05 and
2.1±0.56 gm respectively, Raft volume was found to be 2.8±0.1 and 2.7±0.5 ml respectively,
In-vitro drug release was found to be 91.705 and 90.91 % respectively.
CONCLUSION
A successful attempt was made to develop controlled release raft forming tablet of
Hydrochlorothiazide, dose of 25mg per day for the treatment of Diuresis.
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Gastroretentive raft forming tablet of Hydrochlorothiazide were prepared by direct
compression using different polymer concentration ratios.
Optimized F4 formulation containing 100 mg of sodium alginate and 25 mg of chitosan,
showed good raft strength and better raft weight and raft volume with 92.68% of drug release
which was highest among all the formulations and was best fitted for Korsmeyer-peppas
mathematical kinetics model.
Thus, formulated gastroretentive raft forming tablet of Hydrochlorothiazide seems to be safe
and an effective approach for oral controlled drug delivery.
ACKNOWLEDGEMENT
The authors would sincerely like to thank Unichem Laboratories Limited, Goa for providing
gift sample of Hydrochlorothiazide. The authors are also thankful to the principal KLE
College of Pharmacy, Belagavi for providing laboratory facilities.
CONFLICT OF INTEREST
There are no conflicts of interest.
REFERENCES
1. Pawar AY, Jadhav KR, Nikam MN. A Raft forming system: An novel approach for
Gastroretention. International Journal of pure and applied Biosciences, 2015; 3(4):
178-92.
2. Madaka S, Sanka S, Veerareddy PR. Design and Evaluation of Hydrochlorothiazide
Gastroretentive Floating Drug Delivery System. Asian Journal of Pharmaceutical
Sciences, 2011; 6(5): 208-17.
3. Kanumarlapudi S, Gnanaprakash K, Gobinath M. Formulation and Evaluation of
Gastroretentive Drug Delivery of Cefixime using Raft Forming Approach. International
Journal of Biological and Pharmaceutical Research, 2015; 6(8): 577-85.
4. Ernst ME, Mann SJ. Diuretics in treatment of Hypertension. Seminars in Nephrology,
2011; 31(6): 495-502.
5. Parthiban S, Vikneswari A, Singh A, Jaganmohan C. Formulation and evaluation of
Gatifloxacin floating tablets by direct compression method. International Journal of
Pharmacy and Therapeutics, 2012; 3(2): 84-89.

www.wjpr.net

Vol 9, Issue 7, 2020.

2225

Masareddy et al.

World Journal of Pharmaceutical Research

6. Ramu B, Shanmunga PP. Formulation and Evaluation of Gastroretentive floating
Bioadhesive tablets of Hydrochlorothiazide. Asian journal of Pharmaceutical And
Clinical Research, 2017; 10(5): 150-55.
7. Kshirsagar SJ, Wadekar SB, Bhalekar MR, Ughade PB, Madgulkar AR. Gastroretentive
Drug Delivery System of Hydrochlorothiazide: Formulation, Optimization and In Vivo
Evaluation. Asian Journal of Pharmaceutical Sciences, 2011; 6(3-4): 166-75.
8. Prajapati ST, Mehta AP, Modhia IP, Patel CN. Formulation and Optimization of Raftforming chewable tablets containing H2 antagonist. International Journal of
Pharmaceutical Investigation, 2012; 2(4): 176-82.
9. Patel DM, Patel DG, Patel CN. Formulation and Optimization of Raft forming chewable
tablet containing Lafutidine. International Journal of Pharmaceutical Sciences and Drug
Research, 2015; 7(3): 229-234.
10. Manna S, Jayasri K, Annapurna KR, Kanthal LK. Aliginate based Gastro-retentive Raft
Forming tablets for enhanced Bioavailability of Tinidazole. International Journal of
Applied Pharmaceutics, 2017; 9(1): 16-21.
11. Kanabar VB, Patel VP. Formulation and Evaluation of Raft Forming Sustained Release
tablet containing Ranitidine. Journal of Chemical and Pharmaceutical Research, 2015;
7(5): 1225-31.
12. Ramabargav JL, Pochaiah B, Meher CP, Saiharikishan MC, Srujana B. Formulation and
in-vitro evaluation of Gastroretentive Floating tablet of Glipizide. Journal of Chemical
and Pharmaceutical Research, 2013; 5(2): 82-96.
13. Gouda R, Baishya H, Qing Z. Application of mathematical models in Drug Release
Kinetics of Carbidopa and Levodopa ER Tablets. Journal of Developing Drugs, 2017;
6(2): 27-35.
14. International Conference on Harmonization (ICH) guidelines. Stability testing of new
drug substance and products. ICH Q1A (R2), 2003. London; CPMP/ICH/2736/99.

www.wjpr.net

Vol 9, Issue 7, 2020.

2226

World Journal of Pharmaceutical Research
Bolmal et al.

World Journal of Pharmaceutical
Research
SJIF Impact
Factor 8.084

Volume 9, Issue 7, 1807-1822.

Research Article

ISSN 2277– 7105

FLASH DISSOLVING ALMOTRIPTAN MALATE ORAL
DISINTEGRATING TABLETS FOR MANAGEMENT OF MIGRAINE
Udaykumar B. Bolmal*, Manojkumar C. and Rajashree S. Masareddy
Department of Pharmaceutics, KLE College of Pharmacy, JNMC Campus, Belagavi-590010,
Karnataka, India.

Article Received on
01 May 2020,

ABSTRACT
The present study was aimed to formulate flash dissolving Almotriptan

Revised on 22 May 2020,
Accepted on 11 June 2020,

malate oral disintegrating tablets for management of migraine using

DOI: 10.20959/wjpr20207-17851

direct compression method. Almotriptan malate was highly selective
serotonin 5-HT1B/1D receptor agonist used in the treatment of
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alternative choice but it causes inconvenience to patients so an attempt
was made to formulate oral disintegrating tablets in order to enhance
the bioavailability All the formulations were subjected to precompression and post- compression parameters. The powder blend

showed good flow properties for all the formulations. All the formulated tablets were found
within the permissible limits for pre and post- compression parameters. F10 is considered has
optimized formulation containing combination of 7.5% concentration of crospovidone and
fenugreek mucilage powder showed maximum drug release of 98.05 % at the end of 14 mins.
Among all the formulations F10 containing higher amount of crospovidone and fenugreek
mucilage powder have hardness 2.80 kg/cm2, friability 0.075%, drug content 98.05%, thus
fulfilling all the parameters. It has shown least disintegration time 21.25±0.240 sec as
compared to other formulations. All the ten formulations showed that disintegration time
were less than 50 secs. This indicates rapid disintegration, water absorption ratio showed
good absorptive in all the formulations. F10 formulation was compared with selected F6 and
F9 and results revealed that F10 showed good in-vitro drug release study. Stability
studies were carried out at room temperature and accelerated temperature, results revealed
that at room temperature F10 formulation was stable. By this study we concluded that
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combination of natural and synthetic super disintegrating agents shows synergistic effect by
increasing in vitro dissolution rate.
KEYWORDS: Almotriptan malate, Direct compression method, Super disintegrants, ODT,
in-vitro drug release study.
INTRODUCTION
The most preferred route of administration was oral route when compared to all other routes
of administration, due to various advantages like easy for administration, low cost, accurate
dosing, and self medication and most important is patient compatibility. Even today a tablet
was widely used dosage form because they are convenient for self-administration, easy for
manufacturing and good compatibility for patients. Oral disintegrating tablets are the best
form of tablets because they show their effect in a short period of time for good
bioavailability.[1]
For the development of fast dissolving tablets the basic approach used for development of
tablets was the use of super disintegrants like (crospovidone) cross linked polyvinylpyrrolidone, sodium starch glycolate, Fenugreek mucilage powder etc. In oral cavity
superdisintegrants shows rapid onset of action by enhancing the dissolution by releasing
maximum amount of medication within a short period of time, hence they were also called as
rapidly dissolving tablets.[2] Sometimes they were also named as very rapidly dissolving
tablets.
Fast dissolving tablets have gained much more popularity when compared to other drug
delivery system because they are easy to administer, has quick onset of action and are
economical. From the marketing point of view they show good opportunities for a
manufacturer to extend their marketing strategy because for patient population it is more
convenient dosage form or dosing regimen.[3] There was so many methods used for
manufacturing of fast dissolving tablets but more convenient and less economical is direct
compression method when compare to wet granulation process because wet granulation
process was not suitable for thermo sensitive and moisture sensitive active ingredients.
Almotriptan Malate was highly selective serotonin 5-HT1B/1D receptor agonist and it binds
with high affinity to human 5-HT1B and 5-HT1D receptors and it results in the constriction of
cranial blood vessels. At present triptans are the commonly used drugs for patients who fail to
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response for NSAID’s. The biological half life is 3-4 hours and its water solubility was
mentioned has [0.121mg/ml], and pka of 8.77 and the pH of a 1% solution in water is 4.1.
The bioavailability is 69.1%, somewhat reduced after oral dosing so parenteral dosing was an
alternative choice but it is inconvenience to patients, so an attempt was made for oral
disintegrating tablets in order to enhance the good bioavailability.[4]
Fenugreek mucilage powder is a natural super disintegrating agent and it was mainly
extracted from fenugreek seeds by using soxhelet apparatus extraction process. The
fenugreek mucilage extract were added into the oral disintegrating tablets of Almotriptan
malate in order to check their natural superdisintegrant property, which may reduce the
disintegration time of the tablets allowing faster absorption of the drug and it was also
compared with well- known synthetic superdisintegrant like sodium starch glycolate and
crospovidone.[5] Hence the present study was aimed at formulation and in vitro evaluation of
flash dissolution tablet of Almotriptan malate using natural and synthetic super disintegrants.
MATERIALS AND METHOD
Almotriptan malate was obtained as gift sample from Apotex Research Pvt. Ltd, Bangalore.
Fenugreek mucilage powder was bought from Chemtotal Laboratory Pvt. Ltd. Rajasthan.
Crospovidone was procured from S. D. Fine chemicals, Mumbai, India. Sodium starch
glycolate was procured from Himedia Labs Pvt. Ltd, Mumbai. All other chemicals were of
analytical grade obtained from college laboratory.
Determination of λmax[6]
Exactly weighed 50mg of Almotriptan malate was places in a 50ml of volumetric flask and
make it upto the mark by adding pH6.8 phosphate buffer to give 1000µg/ml. From the above
stock solution 5ml was pipette out into 50 ml of volumetric flask and made upto 50ml mark
by adding buffer solution to get 100µg/ml. From this 0.1ml was pipette and included into
10ml of volumetric flask to make 0.1 µg/ml. this sample was analyzed in the range 200400nm by utilizing UV spectrophotometer Almotriptan malate shows absorbance at λmax227
nm.
Preparation of Standard Calibration Curve
Exactly weighed 50mg of Almotriptan malate is placed in 50ml volumetric flask and make it
upto the mark by adding pH6.8 phosphate buffer to get concentration of 1000µg/ml. From
this solution 5ml was pipetted and added into 50ml volumetric flask to make 100 µg/ml.
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From the above stock solution take 0.2ml, 0.4ml, 0.6ml, 0.8ml, 1.0ml and add to the 10ml
volumetric flask by making upto mark with pH6.8 phosphate buffer to get 2-10µ g/ml.
Samples was checked in UV spectrophotometer to determine the absorbance at λmax of
227nm.[7]
Solubility Analysis
Solubility of pure drug was checked to determine the suitable solvent for dissolution
media. In order to determine the excess amount of drug dissolved in pH6.8 phosphate
buffer saturation solubility was carried out. Excess amount of drug is placed in a beaker
containing 10 ml of pH6.8 phosphate buffer and placed on magnetic stirrer for 24hrs.
After completing 24hrs sample was kept for sonication and finally sample was filtered
and analyzed in UV spectrophotometer at λmax227 nm.[8]
FT-IR Spectroscopy[9]
All the FT-IR spectra were recorded using an IR spectrophotometer (SHIMADZU) over a
scanning range of 4000-500cm-1. Compatibility of drug with sodium starch glycolate,
fenugreek mucilage powder and crospovidone were determined by mixing sample with KBR
powder and compressing into a disk by hydraulic pressure. Test sample readings are
compared with the standard in order to confirm stable or not.
Differential Scanning Calorimetry[10]
The DSC test of pure Almotriptan malate and physical mixture (drug and super disintegrating
agents) were developed in the DSC-60 thermogram. The samples were prepared in the ratio
of 1:1 (drug: super disintegrating agents) and were sealed in an aluminum pan before
analysis. Under a nitrogen atmosphere, an empty pan was kept as a reference. A heating rate
of 10°C/min was employed. The scanning temperature range was 25-250°C.
Pre-compression characterization parameters[11,12]
Pre-compression parameters for powder blend like bulk density, tapped density,
compressibility index, Hausner’s ratio, and angle of repose were determined.
Preparation of Oral disintegrating tablets of Almotriptan malate
Ten ODT formulation of Almotriptan malate were prepared by using direct compression
method as shown in Table 1. Drug and directly compressible excipients were mixed by
adding small portion of each at a time and powder was mixed to get uniform mixture. Drug
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equivalent to 12.5 mg of Almotriptan malate was weighed and mixed with superdisintegrants (sodium starch glycolate, crospovidone and Fenugreek mucilage powder). Other
ingredients such as mannitol and microcrystalline cellulose (AvicelPH-102) used as diluents,
Aspartame as a sweetening agent. All excipients were blended and passed through sieve 60#
and then powder blends of batches F1-F10 were tested for powder characteristics. Using
remik mini press I unit, the powder blend was then compressed into tablets of 120 mg using a
6 mm flat punch.
Table 1: Composition of Almotriptan malate Oral disintegrating tablet batches (F1 to
F10).
Ingredients(mg)
Almotriptan malate
Sodium starch glycolate
Fenugreek mucilage
powder
Crospovidone
Aspartame
Microcrystalline
cellulose
Mannitol
Magnesium sterate
Talc

Formulation Code
F1
F2
F3
F4
F5
F6
F7
F8
F9 F10
12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5
3
6
9
-

-

-

3

6

9

-

-

-

3.75

5

5

5

5

5

5

3
5

6
5

9
5

3.75
5

66.5 63.5 60.5 66.5 63.5 60.5 66.5 63.5 60.5 60.5
30
2
1

30
2
1

30
2
1

30
2
1

30
2
1

30
2
1

30
2
1

30
2
1

30
2
1

30
2
1

Post-compression characterization parameters[13,14]
All the prepared oral disintegrating tablets of Almotriptan malate were subjected to
Pharmacopoeial tests. Tablets thickness and hardness were determined using vernier caliper
and hardness by Monsanto hardness tester respectively. Friability, disintegration time,
wetting time, and in vitro dissolution were also performed as per Indian Pharmacopoeial
specifications.
Drug Content
Five tablets were selected randomly, weighted, and crushed. The drug was extracted in 6.8
pH phosphate buffer. The absorbance of the solution was measured against the blank at λmax
227 nm using UV Spectrophotometer.
Wetting Time[15]
The tablets were placed in the middle of two layers of absorbent paper mounted into a Petri
dish. After the paper was thoroughly wetted with distilled water, Excess water was drained.
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The time it took for the water to pass through the entire tablet from the wetted absorbent
paper was then monitored using a stopwatch.
In vitro disintegration Time
In vitro disintegration study of Almotriptan malate tablets were carried out by using a
disintegration tester. The tablets were placed in the disintegration tube which was placed in a
pH 6.8 phosphate buffer maintained at 37ºC ±2ºC. The time needed for complete
disintegration that is without leaving any residue on the screen is reported as disintegration
time.
In vitro dissolution study
In USP dissolution test apparatus the invitro release of drug from the formulated tablets were
conducted using 900 ml of pH 6.8 phosphate buffer as dissolution medium maintained at
37.0± 0.5°C and stirring rate of 50 rpm. 5 ml samples were withdrawn from the dissolution
medium followed by filtrations and analyzed at different time intervals of 2 min. All samples
were analyzed at λmax 227 nm using UV Spectrophotometer, by maintaining the sink
condition.
Stability studies of optimized formulation F10
The optimized formulation was subjected to stability testing. It was suitably packed in a glass
container and was kept in different condition of temperature and humidity for 30 days. The
analysis of sample for its physicochemical property was carried out on both at room and
accelerated set-up (40

0

C / 75 5% RH) and (25

0

C / 60 5% RH) respectively for 30

days. After, 15, 30, days the test of hardness, content uniformity, friability and drug release
were carried out for optimized formulation.[16]
RESULTS AND DISCUSSION
Standard Calibration curve
The linearity range was determined and was identified to be at the range of 2-10 µg/ml at 227
nm. The slope equation was y = 0.162x + 0.015. The correlation coefficient was found to be
0.999 as shown in Fig 1.
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Figure 1: Standard calibration curve of Almotriptan malate.
Solubility study
Solubility study of Almotriptan malate was carried out in pH6.8 and pH6.5 phosphate buffer
(simulated salivary fluid). Almotriptan malate showed high soluble in pH6.8 phosphate
buffer than in pH6.5 phosphate buffer was shown (0.212±0.0098 mg/ml and
0.1627±0.0047mg/ml).
FTIR spectroscopy
The FTIR spectra of pure drug and sodium starch glycolate, fenugreek mucilage powder and
crospovidone respectively, showed similar peaks at their respective wavelengths with minor
differences as shown in Fig 2(a-d) respectively. All the important functional group
frequencies for Almotriptan malate were present in the spectral peaks of the drug and
polymer mixture, indicating compatibility of drug with the polymers was stable.

Fig 2(a): IR spectrum of Almotriptan malate pure drug.
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Fig 2(b): IR spectrum of drug and sodium starch glycolate.

Fig. 2(c): IR spectrum of drug and fenugreek mucilage powder.

Fig. 2(d): IR spectrum of drug and crospovidone.
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DSC study
The pure drug Almotriptan malate exhibits a sharp endothermic peak at 174.6°C and physical
mixture of selected formulation drug, crospovidone and Fenugreek mucilage powder was
carried out and Fig 3(a) showed pure drug of DSC study, and Fig 3(b) shows the physical
mixture of drug, crospovidone and fenugreek mucilage powder. Melting point of Almotriptan
malate was found in the thermograms of physical blends of Fenugreek adhesive powder and
crospovidone separately, which shows no interaction between drug and excipients.

ALMOTRIPTAN MALATE

DSC
mW
0.00

-10.00

Start

156.80 0
x10
C

End

0
188.72 x10
C

Peak

0
174.69 x10
C

Onset

169.76 0
x10
C

Endset

0
178.87 x10
C

H eat

0
-404.58 x10
mJ
-155.61 0
x10
J/g

-20.00
100.00

200.00

Temp [C]

Fig. 3(a): DSC thermogram of Almotriptan malate pure drug.

ALMOTRIPTAN MALATAE+FENUGREEK+CROSPOVIDONE
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Fig. 3(b): DSC of Almotriptan malate, and its Excipients.
Evaluation of pre-compressed blend
The Micromeritics properties of Almotriptan malate oral disintegrating tablets from F1-F10
formulations for bulk density and tapped density, for all the formulations ranges from 0.38 ±
0.04 g/cm3 to 0.44 ± 0.08 g/cm3 and 0.42 ± 0.02 g/cm3 to 0.46 ±0.04 g/cm3 individually. The
percent compressibility for the whole preparation are exist in the range of 3.213 ± 1.16 to
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4.531 ± 1.741. The Hausner's proportion for all the preparations exists in the range of 1.021 ±
0.014 to 1.047± 0.057. Angle of repose readings were seen as in the range of 26°.93ʹ±
0.65t30°.05ʹ ± 0.37 which shows great flow property of the powder. All the readings of pre
compression blend were shown in Table 2.
Table 2: Micrometric properties of mixed blend and excipients.
Thickness Uniformity of Hardness
(mm)
weight (mg)
(kg/cm2)
F1
2.80 ± 0.05
118.2 ± 1.84
2.84 ± 0.05
F2
2.60 ± 0.08
118.6 ± 1.90
2.67 ± 0.25
F3
2.71 ± 0.02
118.5 ± 1.04
2.87 ± 0.05
F4
2.70 ± 0.05
117.4 ± 0.40
2.63 ± 0.25
F5
2.83 ± 0.02
118.5 ± 1.75
2.53 ± 0.15
F6
2.55 ± 0.05
118.8 ± 1.78
2.40 ± 0.10
F7
2.70 ± 0.05
119.2 ± 1.55
2.73 ± 0.23
F8
2.68 ± 0.02
118.4 ± 1.20
2.50 ± 0.20
F9
2.59 ± 0.05
118.8 ± 1.77
2.60 ± 0.22
F10
2.52 ± 0.01
119.3 ± 1.77
2.80 ± 0.21
*Resulted data is an average of triplicates (mean ± SD).
Formualtion

Friability
(%)
0.068± 0.02
0.051 ± 0.02
0.061 ± 0.03
0.081± 0.04
0.011 ± 0.04
0.061 ± 0.03
0.082± 0.02
0.062 ± 0.02
0.081 ± 0.04
0.075 ± 0.04

Drug
content (%)
93.17 ± 0.11
95.83 ± 0.20
96.13 ± 0.10
94.89 ± 0.05
96.10 ± 0.11
97.81 ± 0.10
95.12 ± 0.05
96.63 ± 0.11
97.88 ± 0.20
98.05 ± 0.10

Evaluation of prepared Oral disintegrating tablets
The tablet's thickness and diameter range was found to be2. 52 ±0.010 mm to 2.83±0.020 mm
and 6.02±0.0577 mm respectively. Tablet hardness ranged from 2.40 ± 0.01 to 2.87 ± 0.02
kg/cm2 for all formulations which are indicative of good mechanical strength. Percent
friability ranged from 0.011 ± 0.04 to 0.082 ± 0.02% which was within the IP limit. Weight
variation was found to be in the range of 117 ± 4.77 to 119.3 ±1.77 which was within the
acceptable limit as per IP. Percentage drug content of all formulations was found to be in
range of 93.17 ± 0.11% to 98.63 ± 0.10% of Almotriptan malate which was within acceptable
IP limit. All the results were tabulated in Table 3.
The wetting time and in vitro disintegration time for all the formulations were within the
range of 22.21 ± 0.18 to 36.20 ± 0.16 seconds and 21.25 ± 0.41 to 44.39 ± 0.04 seconds
respectively Table 4. The results concluded that the wetting time and disintegration period
decreased with an increase in super disintegration concentration due to its faster swelling and
capillary action in the disruption of the tablet system.
In vitro dissolution profile results revealed that formulation containing combination of
crospovidone and fenugreek mucilage powder showed higher drug release as compared to the
formulation containing individual crospovidone and fenugreek mucilage powder. Among all
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formulation, F10 containing 7.5% crospovidone and fenugreek mucilage powder showed the
highest drug release of 98.63 ± 0.10% within 14 minutes, hence considered as optimal
formulation and drug release pattern from F1 to F10 were shown in Fig 4(a-c). Here it was
also concluded that combination of natural and synthetic superdidintegrating agents shows
synergestic effect and in vitro drug dissolution increased with an increase in the concentration
of super-disintegrating agents.
Table 3: Post compression parameters of Almotriptan malate Oral disintegrating
tablets F1-F10.
Post compression parameters
Formulation Thickness Weight variation Friability Hardness Drug content
(mm)
(mg)
(%)
(kg/cm2)
(%)
F1
2.80±0.05
118.2±1.84
0.068±0.02 2.84±0.05 98.17±0.11
F2
2.60±0.08
118.6±1.90
0.051±0.02 2.67±0.25 95.83±0.20
F3
2.71±0.02
118.5±1.04
0.061±0.03 2.87±0.05 96.13±0.10
F4
2.70±0.05
117.4±0.40
0.081±0.04 2.63±0.25 94.89±0.05
F5
2.83±0.02
118.5±1.75
0.011±0.04 2.53±0.15 96.10±0.11
F6
2.55±0.05
118.8±1.78
0.061±0.03 2.40±0.10 97.81±0.10
F7
2.70±0.05
119.2±1.55
0.082±0.02 2.73±0.23 95.12±0.05
F8
2.52±0.02
118.4±1.20
0.062±0.02 2.50±0.20 96.63±0.11
F9
2.59±0.05
118.8±1.77
0.081±0.04 2.60±0.22 97.88±0.20
F10
2.52±0.01
119.3±1.77
0.075±0.04 2.80±0.21 98.05±0.10
Resulted data is an average of triplicates (mean ± SD).
Table 4: Post compression parameters of Almotriptan malate Oral disintegrating
tablets F1-F10.
Wetting time
Water absorption
(sec)
ratio
F1
36.20 ± 0.16
68.24 ± 0.05
F2
34.76 ± 0.02
65.04 ± 0.02
F3
33.07 ± 0.06
61.43 ± 0.11
F4
30.76 ± 0.20
64.57 ± 0.06
F5
29.01 ± 0.04
59.13 ± 0.01
F6
27.52 ± 0.50
56.13 ± 0.01
F7
28.76 ± 0.02
58.56 ± 0.02
F8
27.01 ± 0.01
55.78 ± 0.01
F9
26.28 ± 0.02
53.34 ± 0.04
F10
22.21 ± 0.18
51.43 ± 0.11
Resulted data is an average of triplicates (mean ± SD)
Formulations
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In-vitro disintegration
time (sec)
44.39 ± 0.04
39.16 ± 0.23
33.68 ± 0.50
40.12 ± 0.40
36.44 ± 0.81
28.36 ± 0.52
29.46 ± 0.69
26.65 ± 0.45
23.65 ± 0.45
21.25 ± 0.41
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Fig. 4(a): In vitro drug release profile of F1-F3 formulation.

Fig. 4(b): In-vitro drug release profile of F4-F6 formulation.

Fig. 4(c): In-vitro drug release profile of F7-F10 formulation.
Comparison of Dissolution profile of F6, F9, and F10 Formulation
F6 formulation containing 7.5% fenugreek mucilage powder showed a drug release of
97.0±0.00 at the end of 14 minutes. And formulation F9 containing the 7.5% concentration of
crospovidone showed drug release of 98.5±0.005 at the end of 14minutes. In combination of
7.5% concentration of fenugreek mucilage powder and crospovidone showed highest drug
release of 99.1±0.002 compared to F6 and F9 formulation. Among these three formulations

www.wjpr.net

Vol 9, Issue 7, 2020.

1818

Bolmal et al.

World Journal of Pharmaceutical Research

F10 formulation showed synergistic effect by increasing the dissolution rate at the end of the
14 minutes. F10 formulation proved that combination of natural and synthetic disintegrating
agents may enhance the dissolution and disintegration time compared to individual
formulation as shown in Table 5 and in-vitro drug release comparision pattern of F6,F9 and
F10 were shown in Fig 5.
Table 5: Comparison of dissolution profile of F6, F9, and F10 Formulation.
Media

In vitro dissolution (%)
F6
F9
F10
Phosphate buffer pH6.8 97.0±0.001 98.5±0.005 99.1±0.002

Fig 5: Comparison of F6, F9 and F10 formulation.
Stability study
Stability testes of F10 formulation showed no significant change. The hardness of tablet was
2.76kg/cm3. The % drug release at (25±60°C/RH 60±5%/) on 15th day was found to be
99.10% and on 30th day percent drug release at (25±60°C/RH 60±5%) is 98.93%. There was
minor variation in tablet hardness and tablet drug content on 15th day at (40±2°C and
75±5%). The hardness of the tablet was 2.90 kg/cm3. The % drug release at (40±2°C and
75±5%) on 15th day was 96.82% and on 30th day the % drug release at (40±2°C and 75±5%)
is 98.90%. At the 30th day the hardness of tablet was 2.89 kg/cm3 and drug content was
97.22%. Drug content of tablets of accelerated study reduced may be due to drug
degradation. The results were shown in Table 6.
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Table 6: Stability studies of selected formulation F10.

Parameters
Hardness (kg/cm2)
% Drug content
% Drug release at
14mins

Optimized formulation F10
Room temperature
Accelerated temperature
25°C ± 2°C / RH 60 ± 5% 40°C ± 2°C / RH 75 ± 5%
Initial
15 days
30 days
15 days
30 days
2.80
2.80
2.76
2.90
2.98
98.05%
97.54%
96.86%
96.82%
97.22%
99.14%

99.10%

98.93%

99.05%

98.90%

CONCLUSION
In this study, an attempt was made to formulate Almotriptan malate oral disintegrating tablets
for management of migraine treatment. Based on experimental investigation it can be
concluded that combination of natural and synthetic super disintegrating agents enhances the
dissolution by in vitro drug release and disintegration time study. And study was proved that
using combination of natural and synthetic super disintegrating agents shows synergistic
effect rather than antagonistic effect.
Compare to all the prepared formulations from F1 to F10, formulation F10 oral disintegrating
tablets prepared via combination of natural and synthetic super disintegrating agents showed
the highest in vitro drug dissolution of 99.11% ±0.4% at the end of 14 minutes and a rapid
disintegration time of 21.25 ± 0.41 seconds. Formulation F10 exhibits a good wetting time of
22.21 ± 0.18 seconds. Hence formulation F10 containing 7.5% concentration, combination of
crospovidone and fenugreek mucilage powder was selected as the optimized formulation.
Thus, it can be concluded that the formulation of a oral disintegrating tablet of Almotriptan
malate seems to be a promising formulation for safe and effective delivery via oral route for
the treatment of migraine providing instant action.
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psychotic drug. This drug plays major role in the treatment of
schizophrenia, bipolar and irritability disorders. Risperidone has good
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tract leads to variation in bioavailability makes a suitable candidate for
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floating drug delivery system. The Risperidone floating tablets were
formulated by Direct compression method. Hydrocolloid natural
polymers like Gaur gum, Xanthan gum were used as a floating

polymers and gelling agent in a different concentration. Sodium bi carbonate was used as a
gas generating agent to reduce floating lag time. Drug-excipients compatibility was studied
by Differential Scanning Colorimeter (DSC) and Fourier Transform Infrared Spectroscopy
(FTIR). All the formulations were subjected for Pre-Compression and Post-Compression
parameters. The powder showed good flow properties and Compressibility Index. All the
formulated tablets were found within the permissible limits for various Post-compression
parameters. Optimized formulation F7, which is combination of both polymers were showed
95% of in vitro drug release up to 12 hours and followed Korsemeyers Peppas release
mechanism of kinetics and was governed by non-Fickian diffusion release. Stability studies
were carried out for F7 formulation at room temperature and accelerated temperature, results
revealed that formulation was found to be stable for 1 month.
KEYWORDS: Risperidone, floating drug delivery system, Gaur gum and Xanthan gum.
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INTRODUCTION
Delivery of drug through oral route is most suitable route because of its easy administration,
patient compliance.[1] The main aim of drug delivery is to reach the specific amount of drug
to the desired site in the body, which helps to maintain the accurate concentration of drug
during treatment.
In market, 50% of drugs are delivered through oral route. However, there is an accepted fact
that absorption of medicament throughout GIT is not uniform. By using recent release
technology, delivery of medicament for 12 or 24 hours is possible for various drugs that are
uniformly absorbed from GI Tract. This release technology is not suitable for drugs with
narrow absorption window in the upper portion of GI Tract I.e. stomach & small portion of
the GIT.
Many problems are faced while delivering the drug through the oral route. Those problems
are variable gastric emptying time, in complete drug release, short residence time of dosage
form in stomach. These problems can produce incomplete absorption of drugs, which are
having the absorption window in the stomach or upper portion of GIT i.e. duodenum or upper
part of jejunum. If once drug passes down from absorption site or window, then that
remaining quantity of drug remained as an unabsorbed or waste. One of the major problems
is to keep the dosage form in a desired area of GIT.[2] Floating drug delivery systems is the
system that keeps the dosage form in the stomach for long period of time and that improves
the bioavailibity of the medicament thus extended gastric retention, decreases dug waste and
enhances the solubility of drugs that are less soluble in alkaline pH environment.
In floating drug delivery system, sustain or controlled drug release is achieved by use of
hydrophilic polymers. Use of natural polymers gained the importance, instead of using the
synthetic polymers because of biocompatibility, biodegradability, safe, non toxic, capable of
chemical modification, inexpensive and ready availability.[3] As these are hydrophilic
polymers these have greater swelling properties, so they are regularly and commonly used in
the different gastro retentive dosage form.
Risperidone is considered as a second generation anti-psychotic drug. This drug plays major
role in the treatment of schizophrenia, bipolar and irritability disorders.[4] Risperidone has
good lipophilic behavior and it has a narrow absorption window at upper G. I. tract leads to
variation in bioavailability,[5] hence „The present study is aimed to formulate and evaluate
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Risperidone floating tablets using natural polymers to achieve maximum bioavailability and
patient compliance.
MATERIALS AND METHODS
Materials
Risperidone was obtained as gift sample from Micro Labs limited, Bangalore, Karnataka.
Xanthan gum and Gaur gum was obtained from Colorcon Asia pvt. limited. Magnesium
Stearate, Di-calcium Phosphate and MCC was obtained from Himedia Pvt Ltd, Mumbai.
Sodium bi Carbonate was obtained from Molychem, Mumbai. Pvp K30 and Talc was
procured from Ozone International Pvt Ltd.
Methods
Preparation of Floating Tablets of Risperidone Using Direct Compression Method[6]
Floating tablets containing a 3 mg of Risperidone were compressed by direct compression
method. Natural polymers like Xanthan gum and gaur gum are used to release the drug in a
sustain form. Other excipients are also used, they are Sodium bi carbonate as gas generating
agent, Pvp k30 as binding agent, MCC and Di-calcium phosphate as bulking agent,
Magnesium stearate as lubricant and Talc as glidant. Formulation of floating tablets is given
in table No.1.
Table 1: Formula Table.
F1
F2
F3
F4
F5
F6
F7
(mg) (mg) (mg) (mg) (mg) (mg) (mg)
Risperidone
3
3
3
3
3
3
3
Xanthan gum
_
_
_
12
24
36
36
Gaur gum
12
24
36
_
_
_
36
Sodium bi carbonate
24
24
24
24
24
24
24
Pvp K30
12
12
12
12
12
12
12
Di-calcium phosphate 33
27
21
33
27
21
03
MCC
32
26
20
32
26
20
02
Magnesium stearate
02
02
02
02
02
02
02
Talc
02
02
02
02
02
02
02
Total
120 120 120 120 120 120 120
Ingredients

All above materials were mixed very well in mortar and pestle then passed through sieve no
80. Then obtained powder was taken directly into compression. Floating tablets were
compressed in size of 6mm punch in mini press i.e. Remik mini press-I. Total cut weight of
each tablet is 120 mg.
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Compatibility studies for the drug-excipients[7]
FTIR Spectroscopy of drug and excipients
The obtained FTIR spectrum of drug sample was compared with standard FTIR spectrum
Compatibility studies of Risperidone and excipients were studied with help of spectroscopic
analysis. FTIR study provides the confirmation of drug identity and also interactions between
drugs with excipients.
Method: Ingredients, which are taken under investigations, must be solid and absolutely dry.
The sample is taken into mortar and mixed thoroughly with 100 times weight of potassium
bromide (IR grade powdered and thoroughly dried) by using pestle. This sample mixture is
placed in sample cell and blank disc is prepared by using pure potassium bromide and placed
in reference beam path, then spectrum can be scanned. Thus samples were analyzed for
compatibility studies by infrared spectroscopic analysis.
Differential Scanning Calorimeter[8]
Method: This is one of the methods which are used for the compatibility studies. Binary
mixture of drug and excipients were weighed and transferred into 40 ml aluminum crucibles
with a pierced aluminum lid. DSC thermo grams were utilized, with the help of Shimadzu
dsc-60 thermo analytical system. To remove the nitrification, nitrogen gas (50 ml/min) was
used in the analysis and Pyrolytic effect of heating rate was 100°c/min temperature of 30°c400°c. The melting point range of active agent and each excipient were known previously
and then presently obtained thermo grams were compared with already known one.
Evaluation of Pre-Compressed blends
Bulk Density[9]
Bulk density can be determined by taking already known weight of fully dried granules
(2mg) into measuring cylinder, then immediately bulk volume of granules in the cylinder is
recorded. The following equation is used to calculate bulk density.
Bulk Density (g/ml) = Mass of the Powder/ Bulk Volume
Tapped density[10]
Tapped density is nothing but ratio of weight of dried granules to the value obtained by the
same granules, after providing a standard tapping of measure i.e. called tapped volume. It is
expressed in g / ml. The following equation is used to calculate tapped density.
Tapped Density (g/ml) = Mass of the Powder / Tapped Volume
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Compressibility Index[11]
Values of bulk density and tapped density are helpful to determine compressibility index.
Main aim of compressibility index is to predict compressibility of granules. The powder
blend's compressibility index was determined by the compressibility index of Carr. The
percentage (%) of compressibility of the mixture was found using the formula given below
based on the tapped density and apparent bulk density. The following equation is used to
calculate Compressibility Index
%Compressibility = [(Tapped density – Bulk density) / Tapped density] X10
Hausners ratio
It is helps to predict the flow characteristics of dried granules. The following equation is used
to calculate Hausners ratio.
Hausners ratio= tapped density/ bulk density
Angle of Repose[12]
It is nothing but possible angle formed between horizontal plane and surface of file of
powder. Funnel is used to measure the angle of repose. The already weighed blend was
transferred into funnel. The funnel was adjusted in such a way that, tip of funnel should
touches the tip of heap of powder. Then mixture from funnel was allowed to flow freely onto
the ground then measured diameter and height of Formed and determined the angle of Repose
by using following equation.
θ = tan-1h/r
Where, h= height of the pile
r = Radius of the pile.
Physical Evaluation of Tablet[13]
1. Thickness
Thickness of all formulation (F1- F7) was checked out or determined or examined inspected
by vernier caliper and was measured in nm.
2. Diameter
Diameter of all formulation (F1- F7) was checked out or determined or examined by vernier
caliper and was measured in nm,
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3. Hardness
Monsanto hardness tester was used to check out the Hardness of floating tablets. It is
measured in kg/cm2.
4. Friability
Friability is ability of tablets to withstand the abrasion during packing, shipping and
handling. It is nothing but Drop test and directly related to hardness of tablet. Friability is
checked out by Roche friabilator. Accurately weighed 20 tablets on electronic weighing
balance and weighed tablets are transferred into drum of Roche friabilator and friabilator is
rotated for 4 minutes i.e. 100 revolutions. Then tablets removed from the drum and dusted.
There tablets are reweighed. The variation between initial weight (before friability) and final
weight (after friability) gives the friability of tablets. The powder loss should not be more
than 1%. The following equation is used to calculate friability.
% Friability = (W initial-W final) / W initial* 100
5. Weight variation as per I.P
After compression of tablets, 20 tablets are taken from each batch, and then individually
weighed on electric balance and average weights of these tablets are determined. Later %
deviation along with weight variation is calculated.
6. Floating lag time
The total time taken by the tablet to emerge on the surface of the buffer medium is called as
the In Vitro Floating Lag time. The tablet was immersed into 100 ml of 0.1 N Hcl and noted,
the time taken by the tablet to reach the surface of the medium. The test was carried out in
triplicate.
7. Total floating time
The total time taken by the tablet remains buoyant in the buffer medium is called as Total
Time of Floating. The tablet was immersed in 0.1 N Hcl and the time interval from the
formulation remains buoyant was noted. The test was carried out in triplicate.

8. Swelling Index
The extent of swelling was measured in terms of % weight gain by the tablet on immersing it
in aqueous medium. One tablet from each formulation was kept in a beaker containing 0.1 N
Hcl. At 0.5 hrs, the tablet was withdrawn, soaked with tissue paper and weighed and the
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process was continued till the end of 3 hrs % weight gain by the tablet was calculated by
formula;
S.I = [(Mt-Mo) / Mo] × 100
Where, S.I = swelling index,
Mt = weight of tablet at time t
Mo = weight of tablet at time t = 0.
9. Drug content[14]
5 tablets were chosen randomly. These tablets were powdered by crushing. 3 mg of
Risperidone was taken in volumetric flask containing 100 ml of 0.1N Hcl, this solution has
concentration of 30ug/ml, then this solution taken for checking absorbance at 238 nm against
blank with help of U. V. Spectrophotometer.
10. In-vitro Dissolution study[15]
In-vitro dissolution study is carried to all 7 formulation in 900 ml of 1.2pH (0.1N Hcl)
dissolution media for 12 hours. Paddles revolve at 50 RPM and Temperature set was
37°c+0.50°c. At particular time of interval 5 ml of sample was withdrawn and replaced it
with fresh 5 ml 0.1N Hcl buffer. Sample was pipette at an interval of 0.5, 1, 2, 3, 4, 5, 6, 7, 8,
9, 10, 11 and 12 hours. Sample withdrawn is filtered through whatmann filter paper and
finally absorbance taken at 238 nm by using U. V. Spectrophotometer.
11. Drug Release Kinetics[16]
Release rate kinetics mechanism of dosage form is analyzed, by fitting the obtained data into
several models like zero order, first order, higuchi matrix and Pappas. From this, we obtain
the "r" values. By comparing "r" values can select the best fit model.
12. Short Term Stability Studies[17]
Ability of drug or particular formulation present in specific container should hold it‟s all
the established specifications of quality, identity and purity within a specific period of time.
Stability of study is nothing but, determining how the best formulation undergo changes with
time depending on its various environmental conditions like humidity, temperature and light.
Short term stability studies for formulation F7 has conducted at both room temperature and
accelerated temperature. The tablets stored in a amber colored bottles. With help of cotton,
bottles can be plugged and capped. Tablets are stored tightly in room temperature storage
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condition at 25±2°c and 65% RH. In case of accelerated stability studies, bottles containing
tablets were stored in a humid chamber at temperature 40±2°c at 75%RH. Later these tablets
are evaluated for hardness, friability, drug content, in-vitro drug release at regular time
interval of 30 days.
RESULTS AND DISCUSSION
A successful endeavor was performed to formulate Risperidone floating tablets. Floating
tablets were formulated using direct compression method with help of natural polymers and
excipients. Totally prepared and evaluated the seven formulations. One of the formulations
was selected as optimized formulation (F7).
FT- IR Spectroscopy
The pure drug (Risperidone) FT-IR spectra and the drug combination spectrum with the
excipients were performed. From the pure drug FT-IR spectrum and the drug spectrum
combination of excipients, Characteristic peaks of Risperidone were spotted in combination
spectrum, indicating the drug's compatibility with its used additives. It shows that the drug's
integrity has not changed significantly. Compatibility studies of polymer and drug
combination with pure drug were depicted in Table No 02. Fig 1 and 2 showed the FT-IR
spectrum of Risperidone and Physical combination of Risperidone + Xanthan gum + Gaur
gum.
Table 2: Compatibility study of Risperidone and polymers.
Functional
Group
C-F
-CH3
C-N
C=O
C=N
C-O

www.wjpr.net

Frequencies cm-1
Standard frequencies
Pure Drug Risperidone+
(cm-1)
(Risperidone)
Polymers
1000-1400
1130.29
1132.21
2960-2850
2943.37
2954.65
1200-1350
1224
1228.66
1785-1815
1799
1732.08
1020-1250
1192.01
1192.01
1210-1320
1269.16
1271.09
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2916.37
2848.86

30

40

4000
PHY -MIX
3600
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3200
2800
2400
2000
1800

35

1600
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1400
1200
1000
800

530.42

800
600

600
464.84
451.34
441.70

611.43

1000

574.79

1200

667.37

790.81
761.88

1400

729.09

1537.27

1130.29

854.47

958.62

1076.28

923.90

611.43
534.28
476.42
455.20

678.94

738.74

2619.33
2586.54
2544.11
2530.61
2501.67
2486.24
2401.38
2368.59
2320.37
2297.22
2276.00
2250.93
2227.78
2187.28
2142.91
2090.84
2031.04
2009.83
1936.53
1799.59

650.01

711.73

792.74
783.10
773.46
761.88

896.90

1010.70

1043.49

977.91

1026.13

835.18
817.82

993.34

1224.80

1166.93

1116.78
1095.57

1182.36
1145.72

1192.01

1496.76
1469.76
1448.54
1435.04
1415.75
1396.46
1367.53
1352.10
1309.67
1271.09
1253.73
1238.30

2727.35
2702.27
2677.20
2657.91

2887.44
2868.15

1591.27
1516.05

1614.42

2804.50

50

852.54
840.96

1600

933.55

1800

960.55

2000

1392.61
1352.10
1336.67
1323.17
1294.24
1269.16
1228.66
1211.30
1192.01
1132.21

2400

881.47

45
2800

1047.35
1018.41

50
3200

1415.75

4000
3600
DRUG-RIS

2758.21

3014.74

60

1446.61

10

1645.28

20

2943.37

30

3068.75

40

2760.14
2738.92
2704.20
2677.20
2632.83
2574.97
2538.32
2524.82
2453.45
2434.17
2412.95
2397.52
2351.23
2341.58
2318.44
2277.93
2208.49
2193.06
2179.56
2158.35
2133.27
2102.41
2088.91
2063.83
2038.76
2015.61
1990.54
1907.60
1882.52
1732.08
1714.72
1693.50
1645.28

3718.76

3992.65

70

3834.49

3280.92
3223.05

80

1568.13

2954.95

3018.60

60

3645.46
3572.17
3562.52
3520.09
3471.87
3458.37
3427.51
3271.27
3250.05
3170.97

%T

3986.86
3913.57
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90

0
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Fig. 1: FT-IR Spectrum of Risperidone.
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55

20

15

10
400
1/cm

Fig. 2: FT-IR Spectrum of Risperidone + Gaur gum + Xanthan gum.

Differential Scanning Colorimetry (DSC) Analysis

Compatibility studies of Risperidone alone and along with all excipients were carried out and

DSC curves (thermographs) were analyzed. The DSC thermographs of sample drug

(Risperidone) and physical mixture of Risperidone with excipients were compared with

standard which was lies within standard range of monographs (170-174). DSC thermographs

of Risperidone were found to be 173.36°C and DSC thermographs of physical mixture of

Risperidone with excipients were found to be 171.28°C. Both the results are lies within the
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standard range i.e. 170-174°C. The DSC thermographs of sample drug (Risperidone) and
physical mixture of Risperidone with excipients were shown in fig 3 and 4 respectively.

Risperidone API

DSC
mW

0.00

-5.00

Start

0
157.95 x10
C

End

185.75 0C
x10

Peak

0
173.36 x10
C

Onset

169.59 0C
x10

Endset

0
176.37 x10
C

Heat

0
-255.90 x10
mJ
0
-98.42x10
J/g

-10.00
100.00

200.00

Temp [C]

Fig. 3: DSC curve of Risperidone.

Risperidone with excipients

DSC
mW
2.00
Start
End
Peak

0.00

Onset
Endset
Heat

Start
67.17 0C
x10
End
96.91 0C
x10
Peak
0
81.51 C
x10
Onset
72.71 0C
x10
Endset
0
97.58 x10
C
Heat
0
-59.63x10
mJ
0
-22.93x10
J/g

0
152.14 x10
C

180.41 0C
x10
0
171.28 x10
C

169.09 0C
x10
0
173.44 x10
C
0
-92.70x10
mJ
0
-35.65x10
J/g

-2.00

-4.00

Start

0
270.74 x10
C

End

289.03 0C
x10

Peak

0
281.58 x10
C

Onset

276.35 0C
x10

Endset

0
286.61 x10
C

Heat

42.04 0mJ
x10
0
16.17 x10
J/g

-6.00
100.00

200.00
Temp [C]

300.00

400.00

Fig. 4: DSC curve of Risperidone + Gaur gum + Xanthan gum.
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Evaluation of the Prormulations
A) Evaluation Of The Pre-Compressed Blend
Powders precompression parameters like tapped density, angle of repose, bulk density;
Hausners ratio and Carr‟s index for all the formulations were evaluated. This shows the
following results.
1. Bulk density
Bulk density of Pre-compressed blend was determined by using measuring cylinder. All the
obtained values were in the acceptable range and showed in the table 3.
2. Tapped density
Tapped density of Pre-compressed blend was determined by using measuring cylinder. All
the obtained values were in the acceptable range and showed in the table 3.
3. Compressibility Index
Compressibility Index of Pre-compressed blend was determined. All the obtained values were
in the acceptable range and showed in the table 3.
4. Angle of Repose
Angle of Repose of Pre-compressed blend was determined by using Funnel method. All the
obtained values were in the acceptable range and showed in the table 3.
5. Hausners ratio
Hausners ratio of Pre-compressed blend was determined. All the obtained values were in the
acceptable range and showed in the table 3.
Table 3: Pre-compression parameters of formulations (F1-F7).
Formulation Bulk Density
Tapped Carr’s Index Hausners
Batch code
(gm/ml)
density (g/ml)
(%)
Ratio
F1
0.51±0.04
0.626 ±0.01 17.2 ± 0.01 1.22 ± 0.02
F2
0.52±0.01
0.58 ± 0.01 10.7 ± 0.48 1.02 ± 0.13
F3
0.52±0.03
0.58 ± 0.03 7.86 ± 0.55 1.08 ± 0.01
F4
0.49±0.06
0.59 ± 0.02 17.12 ± 0.91 1.2 ± 0.04
F5
0.53±0.02
0.60±0.03
12.61±0.64
1.14±0.01
F6
0.55±0.02
0.65±0.04
14.81±0.49
1.29±0.57
F7
0.53±0.06
0.56±0.025
5.69±0.76
1.05±0.03

Angle of
Repose (θ)
28.50 ± 0.7
26.91 ± 0.5
25.52 ± 0.5
28.48 ± 0.1
26.63±0.65
24.52±0.59
24.57±0.71

B) Evaluation of Post-Compression Parameters of Tablets
1. Hardness test
Hardness for floating tablets was examined individually by using Monsanto hardness tester.
The obtained results of tablet average hardness (n=3) were uniform. The mean values of
hardness of tablets are represented in Table 4.
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2. Thickness uniformity
Thicknesses of floating tablets were examined individually by using Calibrated Dial caliper
or screw gauze. Obtained results of tablet mean thickness were constant for individual
formulation. The mean values of thickness of tablets are given in Table4.
3. Diameter test
Diameter of floating tablets was examined individually by using Screw gauze. Obtained
results of tablet mean diameter were constant for individual formulation. The mean values of
diameter of tablets are given in Table4.
4. Friability test
Friability test of floating tablets were calculated individually in Roche friabilator. The result
of tablet average (n=3) of each formations were consistent. The mean values of friability of
tablets are represented in Table 4.
5. Uniformity of Weight
As per IP standards for weight variation test, the highest value expected for 120 mg tablet is
±7.5%. It was stated that mean percentage deviation for the evaluated formulations were in
the standard range. Weight uniformity test of each formulation was satisfied with official
specifications. The mean values of weight uniformity of tablets are given in table 4.
Table 4: Post-compression parameters of formulations.
Formulation
batch code
F1
F2
F3
F4
F5
F6
F7

Diameter
(mm)
6.01± 0.01
6.00± 0.04
6.01± 0.05
6.03± 0.03
6.01± 0.01
6.01± 0.01
6.02± 0.02

Thickness
(mm)
2.76± 0.02
2.86± 0.05
2.80± 0.01
2.76± 0.01
2.8± 0.05
2.9± 0.06
2.86± 0.02

Hardness
(Kg/cm2)
4.32± 0.57
4.33± 0.51
5.00± 0.59
5.66± 0.41
4.30± 0.49
5.59± 0.55
6.00± 0.15

Friability
(%)
0.86± 0.01
0.94± 0.01
0.39± 0.01
0.33± 0.01
0.25± 0.01
0.49± 0.01
0.35± 0.01

Weight
Variation(mg)
118± 0.20
121± 0.11
120± 0.52
121± 0.69
117± 0.35
118± 0.15
121± 0.26

6. Floating lag time
Floating lag time of all the formulations was determined. The results shown in Table 5
7. Total floating time
Floating lag time of all the formulations was determined. The results shown in Table 5
8. Drug content
The drug content of Risperidone floating tablets of F1-F7 in pH 1.2, 0.1N Hcl was
determined.
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These results indicate that the drug is dispersed uniformly. Each test recorded Three times.
The standard deviation and mean of all formulations were calculated. The mean values of
Content Uniformity of tablets are given in Table 5.
9. Swelling index
The swelling index of floating tablets was conducted in 0.1N HCl at room temperature. The
weight of swollen floating tablets was examined at predetermined time intervals of 12 hours.
The mean values of swelling index of floating tablets are given in Table 5.
Table 5: Floating behavior, Drug content and Swelling Index of tablets.
Formulation Floating lag
Code
Time (min)
F1
02
F2
05
F3
07
F4
04
F5
07
F6
10
F7
08

Total floating
time (hr)
09
10
>12
09
12
>12
>12

Drug
Content (%)
97.10 ±0.60
102 ± 0.87
100.03 ± 0.48
103.01± 0.97
99.05± 0.97
98.02± 0.97
98.02± 0.94

Swelling Index
In 12 hr (%)
86
106
154
111
115
161
171

10. In vitro drug release study
In vitro drug release study was carried out for all the Formulations (F1 to F7).
Formulation F1, F2 and F3 containing gaur gum showed the drug release of 96.34± 0.21%,
94.28± 0.24% and 90.94± 0.94% up to 8, 10 and 12hours respectively and formulations
containing Xanthan gum showed the drug release of 95.94± 0.96, 80.08± 0.36 and 90.42±
0.92 respectively.
Formulations F1 to F6 containing different polymers i.e. formulations F1, F2, F3 containing
only gaur gum of 10%, 20%, 30% of the total formulation respectively and formulations F4,
F5, F6 containing only Xanthan gum of 10%, 20%, 30% of the total formulation
respectively. By performing the in-vitro drug release results were found to be the formulation
F3 containing 30% gaur gum showed drug release of 90.42% up to 12 hours & F6 contains
30% Xanthan gum showed drug release of 90.90% up to 12 hours. After considering the
drugs release of F3 & F6 the F7 formulation was formulated by combining 15% of gaur gum
and 15% of Xanthan gum of total formulation and showed the drug release of 95.39% up to
12 hours. F7 formulation was showed the maximum drug release as synergetic effect of both
the polymers.[17] The mean data of drug release of floating tablets are given in Table 6 and
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Figure 5.
Table 6: In-Vitro Dissolution Profile of Floating Tablet Formulations F1-F7.
Time
(hr)
0
1
2
3
4
5
6
7
8
9
10
11
12

F1
0
19.10
24.68
37.50
51.20
68.92
75.64
83.20
96.34
_
_
_
_

Percentage of cumulative drug release
F2
F3
F4
F5
F6
0
0
0
0
0
11.05 8.430 23.00
15.05
10.98
15.05 16.40 34.75
19.69
25.17
19.69 25.41 62.65
31.86
30.12
31.86 36.71 75.61
38.07
41.92
38.07 45.83 84.14
46.58
50.82
46.58 57.22 92.48
53.62
59.64
53.62 64.23 95.94
60.68
65.47
60.68 72.77
_
71.45
73.76
71.45 82.01
_
80.08
79.65
80.08 86.33
_
_
83.38
94.28 90.14
_
_
88.38
_
90.94
_
_
90.42

F7
0
12.22
19.17
28.42
34.71
41.02
48.88
56.02
63.97
71.18
79.41
85.74
95.39

Fig. 5: In Vitro Dissolution profile of Formulation F1 to F7.
Release kinetics
Various equations were used to determine the release kinetics of drug for all prepared
formulations and results were obtained. The value states that kinetics release of formulations
containing Gaur gum i.e. F1, F2 and F3 followed zero order, zero order and KorsemeyersPeppas release mechanism respectively and also formulations containing Xanthan gum i.e.
F4, F5 and F6 followed zero order, first order and Korsemeyers- Peppas release mechanism
respectively.
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The Optimized formulations F7 containing combination of Gaur gum and Xanthan gum
followed Korsemeyers- Peppas release mechanism. Then regression value (“r2”) and “n”
value were found to be 0.9965 and 0.841 respectively. The obtained “n” value is between
“0.45 to 0.85”. This indicates that drug release depends on swelling, diffusion and erosion
and also this formulation showed the non-fickian / anomalous type of diffusion.
Study of Stability
Optimized formulation F7 at room temperature (25±20C and 65 ±5 % RH) and at accelerated
condition (40 ±20C and 75 ±5% RH) for a 30 days. Tablets evaluated for Drug content
Hardness and % Drug Release at the end of 15 days and 30 days. Formulations had slight
variations for hardness, drug content & % drug release for accelerated condition (40 ±20C and
75 ±5% RH). As number of days increase tablet hardness decreases may be due to cohesion
forces between particles are reduced. Loss of moisture from the tablet may also be added as a
reason to cause the tablets to lose its hardness.
Therefore, there was no variation in Drug content & hardness of tablets on 15th day at 250C ±
20C / RH 60 ± 5%. The hardness of the tablets was 6 (kg/cm2) and drug content of tablets was
98.02%.
There was a slight variation in tablets hardness on the 30th day at 250C ± 20C / RH 60 ± 5%.
The hardness of tablets was 5.5 (kg/cm2) and drug content of tablets was 94 %. The % drug
release at 250C ± 20C / RH 60 ± 5% on 15th day was 95.16 % and on 30th day the % drug
release at 250C ± 20C / RH 60 ± 5% is94.43%. The obtained results of stability studies are
shown in table 7.
Table 7: Stability Profile of F7 Formulation.

Parameters

Hardness (kg/cm2)
% Drug Content
% DR at 12Hours

Initial
6
98.02
95.39

F7 FORMULATION
Room Temperature
Accelerated Temperature
250C ± 20C / RH 60 ±5% 400C ± 20C / RH 75 ± 5%
15
15
30 Days
30 Days
Days
Days
6
5.5
5.2
4.7
98
94
92.86
90.65
95.16
94.43
93.89
91.76

CONCLUSION
There is good satisfactory endeavor in this work to formulate Risperidone floating tablets
using natural polymers, having dose of 3 mg using direct compression method. This study
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can be concluded from the experimental reports. The IR spectra & DSC thermo grams
provided clear idea that there is no any interaction between mixture of drug and polymer,
therefore compatible.
Direct Compression method is used to formulate Risperidone floating tablets. Based upon the
experimental results it can be concluded that the pre-compression parameters (%
compressibility, angle of repose & Hausners ratio) were conducted on mixture of powder
blend before compression. The results of pre-formulation study revealed that powder
mixtures are free flowing and are acceptable for compression. The post-compression
parameters of prepared tablets were evaluated for friability, hardness, uniformity of weight,
thickness, diameter, floating lag time, total floating time, swelling index & drug content. An
obtained result indicates that all the parameters comply with the limits of Indian
Pharmacopoeia. The percentage cumulative drug releases of all the formulations were found
to 80% -95%. Formulation F7 was found to be optimized as it was formulated by combining
15% of gaur gum and 15% of Xanthan gum of total formulation and showed the drug release
of 95.39% up to 12 hours. The formulations F1, F2 and F4 followed zero order and R values
obtained were linear. The formulation F5 followed linear R value and mechanism of First
order release obtained. The formulations F3, F6 and F7 followed Korsmeyer Peppas release
mechanism and R values obtained were linear. Studies of stability were conducted for 30
days as per guidelines of ICH in normal conditions and accelerated conditions. Risperidone
floating tablets were found to be stable at the end of 30days. Hence, formulated Risperidone
floating tablets were seem to be promising formulation for the safe and effective delivery
through oral route in treatment of schizophrenia.
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AIM AND OBJECTIVES: The main objective of the present research was to prepare and develop
polyherbal formulation of medicinal plants such as seed coat and kernel of Terminalia chebula and
Terminalia bellirica and dried fruits of Emblica officinalis and evaluate the antiarthritic activity using
animal models.
MATERIALS AND METHODS: Using seed coat and kernel of T. chebula and T. bellirica and dried
fruits of E. officinalis, Polyherbal formulation was prepared. Further antiarthritic activity of the prepared
formulation was tested in female Wistar rats, using Freund’s complete adjuvant as an inducing agent.
RESULTS: The antiarthritic activity of polyherbal formulation against Freund’s complete
adjuvant‑induced paw edema shows that all the three doses 250, 500, and 750 mg/kg p.o have
significant effects and markedly reduced the swelling of paw.
CONCLUSION: Polyherbal formulation exerts a significant protective effect against Freund’s complete
adjuvant‑induced paw edema in rats.
Keywords:
Antiarthritic activity, Freund’s complete adjuvant, polyherbal formulation
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T

he medicinal plants have been considered
as sacred and used by early civilization
to treat illness of human being.[1] Polyherbal
formulation containing seed coat and kernel
of Terminalia bellirica and Terminalia chebula
and fruits of Emblica officinalis is a more
important and powerful medicine of the
Rasayana group, and it is mostly applicable
for promoting health and immunization
against diseases.[2-4]
Arthritis is a joint disorder that contains
inflammation including one or more joints
of the body and is an autoimmune type
systemic disorder with severe chronic
type of inflammation in synovial joints
and continuous breaking up of bone and
cartilage. Arthritis mainly attacks on the
This is an open access journal, and articles are
distributed under the terms 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.
Forreprintscontact:WKHLRPMedknow_reprints@wolterskluwer.com

joints rather than organs and muscles that
often progress to destruction of the cartilage
and abnormal stiffening of the joints due
to fusion of the bones. In arthritis, over 100
different types are involved depending
upon the stages of chronic inflammation of
the synovial joints; it is the oldest known
disease of humankind and affects a more
population of the universe; no major
progress has been made in developing a
permanent cure. The main disadvantage
in the available potent synthetic drugs lies
in their toxicity and side effects and also
shows reappearance of symptoms after
discontinuation.[1] Polyherbal formulation is
the formulation consisting single or multiple
herbs applicable for the treatment of sickness
of human beings and immunity. The
ayurvedic literature “Saranghar Samhita”
emphasized the idea of polyherbalism to
achieve the desirable therapeutic efficacy.
The active phytoconstituents of single
How to cite this article: Chimagave SS,
Jalalpure SS, Kurangi BK. Preparation and
development of Polyherbal formulation of medicinal
plants for antiarthritic activity. Indian J Health Sci
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plants are not sufficient to obtain the desired therapeutic
activity; however, upon mixing the selected multiple
medicinal plants in a desired ratio, it will give a greater
therapeutic activity and reduce the toxicity.[5] Oral
formulations that allow for individual dosing are easy
to swallow and these formulations are applicable for
geriatric patients.[6,7]

sieve no. 80 to obtain uniformly sized powder particles.
UV sterilization process has been performed to eliminate
and deactivate all forms of life, such as fungi and bacteria
to avoid damage of active constituents. After the UV
sterilization process, churna was stored in an air‑tight
container, for further processing.

Materials and Methods

The same powdered plant materials such as seed coat
and kernel of T. bellirica and T. chebula and fruits of
E. officinalis were taken for investigation of analysis such
as determination of total ash, acid in‑soluble ash, and
water‑soluble ash.

Collection of fruits and authentication

The fruits of the plants E. officinalis, T. chebula, and
T. bellirica were collected from local area of Belagavi and
authenticated by Dr. Harsha Hegde, Indian Council
of Medical Research‑National Institute of Traditional
Medicine (ICMR‑NITM), Belagavi. The voucher
specimen (RMRC‑1418, RMRC‑1419, and RMRC‑1420)
has been deposited in the ICMR Herbaria and Department
of Pharmacognosy and Phytochemistry, KLE College of
Pharmacy, Belagavi, India, for future reference.

Chemicals

Freund’s complete adjuvant (FCA) (HiMedia Laboratories
Pvt., Ltd., Bengaluru), mercury and Whatman no. 42, and
ashless filter paper (125 mm) (Merck Lab., Mumbai) used
were of pharmaceutical grade. Other chemicals such as
hydrochloric acid (HCl) and ethanol and reagents used
were of analytical grade.

Animals

Wistar rats weighing 150–200 g were used for the
study. The animals were kept in clean transparent
polypropylene cages maintained at 25°C ± 2°C with 12‑h
dark and light cycle. The animals were fed with standard
diet and water. The experimental protocol was approved
by the Institutional Animal Ethics Committee of KLE
College of Pharmacy, Belagavi, India.

Processing of plant

The fruits of the plant E. officinalis, T. chebula, and
T. bellirica were collected from Belagavi area, and it
is authenticated. All powders were passed in mesh
no. 85, and sterilization process was carried out in
ultraviolet (UV) radiation.    Seed coat and kernel of
Terminalia chebula and Terminalia bellirica and fruits of
Emblica officinalis has been selected for further processing.

Preparation of churna

The fruits of the plants E. officinalis, T. chebula, and
T. bellirica were collected and authenticated. In the
processing step, first remove seeds of the fruit by
breaking the fruits of T. chebula and T. bellirica and
then obtain the seed coat and kernel of these two
myrobalan powdered in a blender. Fruits of E. officinalis
are powdered in the blender making a fine powder.
Finally, all three fruits powders were passed through

Physicochemical parameters

Ash values
Determination of total ash

Weight accurately 2.5 gm of powdered drug and add into
crucible and incinerated at temperature not exceeding
450° C in a muffle furnace for 6 hours, until it free from
carbon, then it was cooled and calculate the percentage
of weight loss of powder.

Determination of acid‑insoluble ash

Ash was boiled for 5–10 min with 25 ml of dilute HCl;
insoluble matter was collected on the ashless filter
paper in a crucible. It was washed with hot water and
ignited again in a muffle furnace at the temperature not
exceeding 450°C for 2 h and weighed the crucible. The
percentage of acid‑insoluble ash was calculated with
reference to the air‑dried drug.

Determination water‑soluble ash
With 25 ml of water, the ash was boiled for 5 min; then in
a crucible, an insoluble matter was collected on an ashless
filter paper, washed with hot water, and ignited at the
temperature not exceeding 450°C for 2 h. From the total
ash weight, the insoluble matter weight was subtracted
and this difference in the weights gives the weight of
water‑soluble ash. The percentage of water‑soluble ash
was calculated with reference to the air‑dried drugs.

Preparation of the formulation

All powdered drugs were taken in various proportions
and sieved using mesh no. 85. Powdered drugs were
sterilized using UV radiation at 60°C. Powdered drugs
were homogenized using mortar and pestle. The
powdered drugs were mixed in a geometrical ratio.
Sufficient quantity of gum acacia was added to powdered
drugs, and 0.01% butylated hydroxy toluene (BHT) was
added to the above mixture with continuous mixing to
obtain the desired formulation. The prepared polyherbal
formulations are depicted in Figure 1.

Acute toxicity study

The tested powdered drugs did not show any type of
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toxicity and mortality in each group when given orally
at the dose of 3000, >2000, <2000 mg/kg (E. officinalis,
T. chebula, and T. bellirica). Hence, 250, 500, and
750 mg/kg p.o. were taken as a therapeutic dose.[8,9]

Induction of arthritics using complete Freund’s
adjuvant

All the rats were divided into six groups. Each treatment
group consists of six Wistar rats, where arthritis
was inducted into the rats by complete Freund’s
adjuvant [Figure 2]. Polyherbal formulations were given
in the dose of 250, 500, and 750 mg/kg p.o for 21 days.
FCA injection was given subcutaneously to induce the
arthritis into the rats, as per the method provided by
Kamalutheen et al. (2009).[10,11]
On the 0 th day, the basal paw volume of left hind
paw of each animal was measured, using mercury
plethysmometer; then, all the animals of the groups
were anesthetized; after that, 0.1 ml of FCA injection
was given into the ankle joint of left hind paw and
allowed to stand for recover. For comparison, the
study was performed with the dosing of standard
drug indomethacin (10 mg/kg bwt) and polyherbal
formulation with three different concentrations such
s 250, 500, and 750 mg/kg bwt. On the 0th, 1st, 3rd,
7th, 14th, and 21st day of the study period, the rat paw
volume of injected paw was measured using mercury
plethysmometer[12,13] [Figure 3].

Figure 1: Polyherbal formulation

Evaluation of arthritis severity

Before injection of FCA into the left hind paw of the
rat, the paw volume was measured using mercury
plethysmometer. After injection, the paw volume was
again measured on the 1st, 3rd, 5th, 7th, 14th, and 21st day.
During the period of experiment, the body weights
of each rat were measured on every 3rd day after FCA
injection (Patil and Suryavanshi, 2007).[14]

Figure 2: Complete Freund’s adjuvant induced arthritis in animal

Hematological parameters

Hematological parameters such as white blood
cell (WBC), red blood cell (RBC), and hemoglobin (Hb)
values were evaluated using routine laboratory
methods (Patil et al., 2009).[13,15,16]

Histopathological examination

All the animals were anesthetized by ether anesthesia
and sacrificed by cervical decapitation. After that, right
hind limb just distal to the knee had been removed,
washed with saline, and kept in 10% formalin solution.
Further procedure was done by histopathological
department. The arthritis assessment parameters such
as joint space, synovial ulceration, synovial granulation
tissue, edema, and periarticular inflammation have been
studied [Table 1].
122

Figure 3: Measurement of paw volume using plethysmometer

Results
Phytochemical investigation

Results of phytochemical investigation of powdered
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Table 1: Physicochemical investigation of fruits of Emblica officinalis and seed coat and kernel of Terminalia
bellirica and Terminalia chebula
Active constituents
Alkaloids
Carbohydrates
Flavonoids
Tannins
Protein
Saponin
Phenols
Amino acids
Terpenoids

Name of tests
Mayer’s test Dragendroff’s test
Molisch’s test Benedict’s test Barfoed’s test
Shinoda test
Gelatin test
Biuret test Millon’s test
Foam test
Ferric chloride test
Ninhydrin test
Salkowski test

E. officinalis
+
+
+
+
+
+
+
+
−

T. bellirica
+
+
+
+
+
−
−
+
+

T. chebula
+
+
+
+
−
−
−
−
+

+: shows presence of phytochemical, –: shows absence of phytochemical T. bellirica: Terminalia bellirica, T. chebula: Terminalia chebula, E. officinalis: Emblica
officinalis

Table 2: Physicochemical tests for Terminalia
bellirica, Terminalia chebula, and Emblica officinalis
Physicochemical tests
Total ash
Acid-insoluble ash
Alcohol-soluble extractive
Water-soluble extractive
Loss on drying
pH

T. bellirica
4.03±0.15
9.3±0.45
0.13±0.05
15.96±0.80
9.23±0.35
3.33±0.20

T. chebula E. officinalis
4.7±0.45
4.97±0.20
0.2±0.1
1.83±0.05
33±3.60
14.98±0.20
48.33±3.51 41.05±0.17
8.43±0.30
5.1±0.26
4.53±0.30
3.86±0.15

T. bellirica: Terminalia bellirica, T. chebula: Terminalia chebula, E. officinalis:
Emblica officinalis

seed coat and kernels of T. bellirica and T. chebula and
powdered fruits of E. officinalis showed the presence of
carbohydrates, glycoside, fats, tannins, flavonoids, amino
acids, and proteins[17,18] [Table 2].

Physicochemical tests

T. bellirica, T. chebula, and fruits of E. officinalis have
been tested for physicochemical tests such as total ash,
acid‑insoluble ash, and water‑soluble ash values.[19] The
results are mentioned in Table 3.

Pharmacological screening
There was a significant increase in paw volume in disease
group compared to normal in the 1st, 2nd, and 3rd weeks.
Further, treatment group showed significant decreases
in paw volume in the 1st, 2nd, and 3rd week compared
to disease control and was found to be compared with
indomethacin group.
It was observed from the graph that, there were
significant decreases in paw edema volume in the
1st, 2nd, and 3rd week compared to disease control and
indomethacin‑treated group.
There was no significant change in body weight in the
0th and 1st week among the groups; however, significant
change in body weight was observed in the 2nd and
3rd week in treated animals compared to disease and
also observed in disease control compared to normal.
a. In pharmacological screening the level of significance
and its comparison with normal group, further

group compared with disease control is needed for
understanding the concept
b. There were significant increases in RBC in disease
control group compared to normal. However, no
significant change in the RBC was observed in the
treatment group compared to negative control
c. There were significant decreases in %Hb in disease
control group compared to normal.

Histopathological observation of joints
Animals were divided into six groups, each containing
six animals. The arthritis was induced by injection of FCA
at a dose of 0.1 ml into the ankle joint of left hind paw.
The suspension is administered orally in rats at the dose
of 250, 500, and 750 mg/kg body weight and standard
drug indomethacin at the dose of 10 mg/kg orally.
According to the present study, it clearly indicates that
the polyherbal suspension has promising antiarthritic
effect on FCA‑induced rats.
In the present study, we observed that treatment
with polyherbal formulation significantly reduced
FCA‑induced arthritis at the 2nd and 3rd week. This
observation suggest that these formulations may modify
effects of mediators such as kinins and prostaglandins,
which are released in the 2 nd and 3 rd week, and it
shows polyherbal formulation effectively reduced the
FCA‑induced arthritis in female Wistar rats, which
suggest antiarthritic activity for polyherbal formulation.
Histopathological results showed that joint space
and their thickness decreased when the polyherbal
formulation administered into the female Wistar rats,
and further, it had shown decreased level of synovial
inflammation at the 2nd and 3 rd weeks (Group No.
IV – Test 1) at the dosing of 250 mg/kg body weight
orally as compared to Group No. V – Test 2 (500 mg/kg)
and Group No. VI – Test 3 (750 mg/kg) [Table 1].

Histopathological results
Results of the histopathological study are shown in
Figures 4‑6.
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Table 3: Histopathological observation of joints
Group
Group I normal
Group II negative control
Group III positive control
Group IV Test-1 (250 mg/kg)
Group V Test-2 (500 mg/kg)
Group VI Test-3 (750 mg/kg)

Joint space
0
++++
+++
++
++++
+++

Synovial ulceration
0
+++
+++
++
+++
++++

Synovial granulation tissue
0
++++
+++
+++
+++
+++

Edema
0
+++
++++
++
+++
++++

Periarticular inflammation
0
++++
+++
++
++++
++++

0: No abnormality detected, +: Damage/active changes up to <25%, ++: Damage/active changes up to <50%, +++: Damage/active changes up to <75%, ++++:
Damage/active changes up to >75%

Figure 4: The effect of polyherbal formulation and Indomethacin on Freund’s
complete adjuvant‑induced paw edema in Wistar rats. Group I: Control; Group II:
Freund’s complete adjuvant‑induced rats; Group III: Indomethacin (10 mg/kg body
weight) treated Freund’s complete adjuvant‑induced rats; Comparisons are made
with a: Group I versus Group II, III, and IV, b. Group II ***P < 0.001 compared
to Normal. #P < 0.005 compared to negative control, ###P < 0.001 compared to
negative control

The effect of polyherbal formulation on histopathological
changes in the ankle joint (periarticular inflammation)
left hind paw on FCA‑induced rats is shown in
Figure 7. The effect has shown between different
groups such as periarticular inflammation (control)
and negative control [Figure 7a], periarticular
inflammation (positive control) [Figure 7b], joint space
distance (Test 2 and Test 3) [Figure 7c], and joint space
distance (Test 1 and Test 3) [Figure 7d].

Discussion
The present investigation was carried out to formulate
and evaluate the well‑known Indian medicinal plants
for their antiarthritic activity in FCA‑induced female
Wistar rats, and the results were compared with
standard   Non steroidal anti-inflammatory drug
(NSAID) indomethacin. The polyherbal suspension
formulation was prepared by plants using seed coat
and kernel of T. chebula and T. bellirica and fruits of E.
officinalis as an active medicinal ingredients and ghee
as a vehicle. Gum acacia and BHT were added as a
suspending agent and a preservative, respectively.
The polyherbal suspension was evaluated for their
physicochemical parameters and acute toxicity. [20]
Animals were divided into six groups, each containing
six animals.[21] The arthritis was induced by injection of
FCA at a dose of 0.1 ml into the ankle joint of left hind
paw. The suspension is administered orally in rats at
124

Figure 5: The effect of polyherbal formulation and indomethacin on Freund’s
complete adjuvant‑induced paw edema in Wistar rats. Group I: Control; Group II:
Freund’s complete adjuvant‑induced rats; Group III: Indomethacin (10 mg/kg body
weight) treated Freund’s complete adjuvant‑ induced rats; Group I versus Group II,
III and IV, Group II *P < 0.05 compared to normal, ***P < 0.001 compared to normal
#
P < 0.05 compared to normal, ###P < 0.001 compared to negative control

the dose of 250, 500, and 750 mg/kg body weight and
standard drug indomethacin at the dose of 10 mg/
kg orally. According to the present study, it clearly
indicates that the polyherbal suspension has promising
antiarthritic effect on FCA‑induced rats.[22,23]
There were normal microscopic features in normal
group including joint space, synovial hyperplasia,
edema, granulation time, cartilage, and bone
destruction. However, the negative control group
showed the occasional periarticular granuloma,
moderate periarticular inflammations, and total synovial
ulceration. Further, all the total groups showed the
reduction in inflammation parameters such as edema,
pannus formation, synovial cellular degradation,
and synovial microphages. In the present study, we
observed that treatment with polyherbal formulation
significantly reduced FCA‑induced arthritis at the
2nd and 3rd week. This observation suggests that these
formulations may modify effects of mediators such
as kinins and prostaglandins, which are released in
the 2nd and 3rd week. In the present study, we have
observed that the treatment with polyherbal formulation
effectively reduced the FCA‑induced arthritis in female
Wistar rats which suggest antiarthritic activity for
polyherbal formulation. Injection of FCA into rat’s
hind paw induces increased paw volume as primary
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Figure 6: The effect of polyherbal formulation and indomethacin on Freund’s complete adjuvant‑induced paw edema in Wistar rats. Group I: Control; Group II: Freund’s
complete adjuvant‑induced rats; Group III: Indomethacin (10 mg/kg body weight) treated Freund’s complete adjuvant‑induced rats

secondary inflammation in uninjected paw was due to
immune response.
a

b

c

Histopathological results showed that joint space
and their thickness decreased when the polyherbal
formulation administered into the female Wistar rats,
and also, it had shown decreased level of synovial
inflammation at the 2nd and 3rd week (Group No. IV – Test
1) at the dosing of 250 mg/kg body weight orally as
compared to Group No. V – Test 2 (500 mg/kg) and
Group No. VI – Test 3 (750 mg/kg).

Conclusion
d
Figure 7: (a) The periarticular inflammation (control) and (negative control) effect
of polyherbal formulation on histopathological changes in ankle joint (periarticular
inflammation) left hind paw on Freund’s complete adjuvant induced rats. (b)
The periarticular inflammation (positive control and Test 1) effect of polyherbal
formulation on histopathological changes in ankle joint (periarticular inflammation)
left hind paw on Freund’s complete adjuvant‑induced rats. (c) The joint space
distance (Test 2, Test 3) effect of polyherbal formulation on histopathological
changes in ankle joint (joint space distance) left hind paw on Freund’s complete
adjuvant‑induced rats. (d) Joint space distance (Test 1, Test 3) effect of polyherbal
formulation on histopathological changes in ankle joint (joint space distance) left
hind paw on Freund’s complete adjuvant‑induced rats

lesions with maximum after 6–7 days. Secondary
lesions occur after delay of appropriately 12–15 days,
which are characterized by inflammation of noninjected
sites. Primary lesion was due to inflammation, whereas

A study effort has been made for preparing new polyherbal
formulation by seed coat and kernel of T. bellirica and
T. chebula and fruits of E. officinalis for pharmacological
screening of antiarthritic activity. Finally, the polyherbal
formulation was tested for antiarthritic activity and was
compared with standard drug indomethacin. The result
shows significant antiarthritic potency for polyherbal
formulation for its commercial use.
Histopathological results showed that joint space
and their thickness decreased when the polyherbal
formulation administered into the female Wistar rats,
and also, it had shown decreased level of synovial
inflammation at the 2nd and 3rd week (Group No. IV – Test
1) at the dosing of 250 mg/kg body weight orally.
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Network pharmacology of Luffa cylindrica with targets
related to obesity
D’silva Wilnoska W, PR Biradar, Patil Ashwini M
ABSTRACT
With obesity being one of the causing factors of Metabolic Syndrome, this study was undertaken to
pinpoint the phytoconstituents from Luffa cylindrica that can be utilized to regulate proteins associated
with obesity. With eighteen such phytoconstituents being identified in Luffa cylindrica, detailed
investigations were carried out on each of these compounds. The parameters of these investigations were
drug likeness score and ADMET score comprising distribution, absorption, excretion, metabolism and
toxicity profile. Of all the compounds, Rutin proved to have the highest drug likeness score.
Simultaneously, docking studies and gene set enrichment analysis were also conducted on the
phytoconstituents. While the docking studies were undertaken to establish their binding affinity with
obesity-related proteins, the gene set enrichment analysis was carried out to find pathways modulated by
the phytoconstituents. The docking studies revealed the binding energy of luteolin-7-o-beta-o-glucoronide
methyl to be the highest. The gene set enrichment analysis identified a total of twenty-five different
pathways that were involved in obesity. Signal transduction and metabolism was identified to score the
highest gene count.

Keywords: ADMET, Luffa cylindrica, Network pharmacology, Obesity.
INTRODUCTION
With the number of overweight adults worldwide being placed in excess of a billion and more than 300
million people being currently identified as medically obese, it goes without saying that obesity is
becoming increasing prevalent globally, across the entire spectrum of human populations worldwide [1]. In
order for obesity to be controlled and treated, there needs to be uniformity in its measurement and
diagnosis. How are normal, overweight and obese persons to be classified? Towards this end, BMI (Body
Mass Index) has come to be used as a unit of measurement of obesity worldwide. It is calculated as a ratio
of a patient’s weight in kilograms to the square of the patient’s height in meters.
WHO has proposed the classification of normal and overweight adults as follows: Adults with a BMI 18.5
to 24.9 kg/m2 are classified as Normal. Adults with a BMI 25 to 29.9 kg/m2 are classified as Overweight.
Adults with a BMI of30 kg/m2 are classified as Obese with this category being further subdivided as Class
I obese, 30 to 34.9 kg/m2 Class II obese, 35 to 39.9 kg/m2 and Class III obese or morbidly obese [2] being
identified as 40 or greater kg/m2 [2].
In keeping with this classification, more than 35% of men and in excess of 40% of women in the United
States are obese. Obesity has been identified as going hand in hand with health problems such as type 2
diabetes, a rising risk for coronary heart disease, gallstones, as well as different types of cancer and
disability [3]. In obese adults, abnormal inflammation caused by adipose tissue dysfunction is triggered by
an imbalance in adipocytokines production. This is turn is associated with the development of
cardiovascular diseases termed CVDs and innumerable site-speciﬁc cancers [4,5,6].
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As a consequence of the fact that obesity is a chronic disease, a majority of the medications used to treat
it are approved for long-term treatment. In this context, only two anti-obesity medications; viz.,
Phentermine and Orlistat, have been granted approval by The Food and Drug Administration (FDA), the
drug regulatory body of the USA. Of these, Phentermine treats obesity by acting as an adrenergic agonist
that suppresses appetite for food on the one hand, while increasing resting energy expenditure on the other;
whereas Orlistat induces weight loss by means of slowing down the action of pancreatic and gastric lipase
in the process of digestion, thus resulting in a reduction in the absorption of fat from the gastrointestinal
passage. These medications cause a wide variety of side-effects of which dry mouth, irritability, insomnia,
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dizziness, abdominal pain, constipation, dyspepsia, vomiting,
diarrhoea, nausea are the most widely recognized and well known [7].
As a result of this, many plants such as Camellia sinensis, Glycine max,
Citrus depressa, Capsicum annuum, and Coffea Arabica that have
active components culturally accepted and recognized for their
efficacy, safety, ability to reduce these side-effects are being used in
anti-obesity treatment [9,10,11,12]. Today, consumers are well-aware of
anti-obesity products derived from the leaves of green tea (Camellia
sinensis). The major bioactive ingredient present in green tea is
polyphenols which include ﬂavones, ﬂavonols, and ﬂavan-3-ols also
known as catechins. Several clinical trials conducted on catechins have
shown the considerable beneﬁcial effects of catechins on reducing body
weight, lowering levels of serum leptin in the digestive tract thus
leading to a marked reduction in the absorption of fatty acids [13].
When taken in this context, the study of the Luffa cylindrica (L.) plant,
also known as Luffa aegyptiaca, as a natural remedy for obesity gains
considerable importance. The main active ingredients in Luffa
cylindrica, which is a member of the family Cucurbitaceae, comprise
flavonoids, glycosides, terpenoids, saponins, tannins, anthraquinones,
alkaloids and sterols [14].
The saponins isolated from the aerial parts of the plant have been
known to have anti-obesity effects [15]. However, the probable
mechanism of Luffa cylindrica in the management of obesity has not
been illuminate. Hence, the aim of the current study is to probe this
mechanism by which the Luffa cylindrica or Luffa aegyptiaca aids in
the management of obesity via network pharmacology approach. It will
focus on identifying those phytoconstituents of Luffa cylindrica which
can act on the proteins involved in obesity and the pathways modulated
by these phytoconstituents which will target the obesity-inducing
proteins and thus aid in obesity control and management
MATERIALS AND METHODS
Mining of phytoconstituents and proteins involved in obesity
Phytoconstituents present Luffa cylindrica were mined from the
available literature, scientific journals, articles and traditional
medicinal books. The database was constructed for the
phytoconstituents, their types, SMILES and PubChem CID. The
canonical SMILES and PubChem CID of each phytoconstituents were
retrieved from the PubChem Database. SMILES were queried for the
prediction of the target in swiss target prediction with known ligand
molecules. The proteins involved in obesity were identified with
reference to the known targets of obesity reported in Therapeutic Target
Database (TTD). Gene ID of each protein molecule identified as the
target of obesity was retrieved from the UniProt.
Drug likeness prediction and ADMET
Canonical SMILES was queried for the prediction of drug likeness and
ADMET of individual phytoconstituent. Drug likeness score was
predicted via “Lipinski’s rule of five” model by using MolSoft
(http://www.molsoft.com/). Similarly, admetSAR2.0 [16] was used to
predict ADMET profile of individual phytoconstituents.
Pathway and network analysis
Set of proteins involved in obesity was queried reactome pathway for
gene enrichment analysis. Cytoscape 3.7.2[17] was used to construct the
network between phytoconstituents, protein molecules, and identified
pathways. The colour and node size scale were used to interpret the
whole network which is based on the number of edges (edge count).
Docking studies
Three-dimensional structure of caffic acid, apigenin, ginsenoside Rgl,
lucyoside Q, 1-o-caffeoyl-beta-D-glucose, 1-o-coumaroyl-beta-Dglucose, luteolin-7-o-beta-o-glucoronide methyl ester were retrieved

from PubChem database and minimized using mmff94 force field. The
target molecule 5HT2C and CDK2 receptor were retrieved from the
RCSB (https:// www.rcsb.org/) database. Discovery Studio was used to
remove water molecules and heteroatoms from the protein molecule.
Similarly, AutoDock4.0 [18] was used to predict the binding affinity of
constituents with receptors. After docking, the pose scoring the lowest
binding energy was chosen to visualize the ligand-protein interaction in
Discovery studio.
RESULTS
Mining of phytoconstituents and proteins involved in obesity
Eighteen different phytoconstituents were identified in Luffa cylindrica
from open-source records. These phytoconstituents were identified as
phenolic, flavonoids, poly-phenols, triterpenoid saponins. Similarly,
the majority of the targeted obesity protein molecules were surface
proteins and enzymes (Fig.1.).
Pathway and network analysis
Gene set enrichment analysis identified twenty-five different pathways,
out of which six pathways were involved to modulate proteins involved
in the obesity. Signal transduction and metabolism was identified to
score the highest count of genes. Table 1: represents Pathways and
genes involved in obesity. Table 2: Details of role of pathway involved
in obesity Fig 2 represents network of proteins interacting with the
phytoconstituents of Luffa cylindrica
Drug likeness and ADMET
Drug likeness score of all the compounds was predicted, the highest
was scored by Rutin 1.10 followed by Luteolin-7-o-beta-D-glucuronide
methyl ester 1.09. (Table 3). ADMET profile predicted that gallic acid,
caffic acid, p-coumaric acid, myrecetin, apigenin and lucyin A to
possess CaCO-2 permeability. Similarly, rutin, Apigenin-7-o-beta-Dglucose and Lucyin A to possess high BBB permeability, likewise pcoumaroyl, Apigenin and Lucyin A to possess high HIA. Further
lucyoside N, ginsenoside RE and geinsenoside RGL were predicted to
be P-glycoprotein inhibitors. Similarly, Lucyoside N and Lucyoside R
were predicted to be interactive with renal organic cation transporter
Further ADMET profile revealed the phytoconstituents to be safe for
consumption and their heat map is represented in Fig. 3.
Docking studies
The binding energy of caffic acid, apigenin, ginsenoside Rgl with
5HT2C was found to be -4.16, -4.09, -4.9 kcal/mol. Lucyoside Q, 1-ocaffeoyl-beta-D-glucose, 1-o-coumaroyl-beta-D-glucose, luteolin-7-obeta-o-glucoronide methyl with CDK2 was found to be -5.64,-5.00,4.38,-6.4 kcal/mol respectively Table 4.
DISCUSSION
The aim of the present study was to pinpoint the probable interaction
of the targets involved in obesity with the reported phytoconstituents
from Luffa cylindrica. A network representing the probable interaction
of phytoconstituents, their potential targets and their molecular
mechanism was constructed with utilization of multiple cheminfomatic
and bioinfomatic tools for mining various phytoconstituents, their
potential targets and the possible mechanisms that may be involved in
the pathogenesis of obesity with minimal side effects [19,20]. The results
were further enhanced with the utilization of Insilco study to investigate
the interaction and binding affinity of multiple phytoconstituents.
The concept of "one compound-one protein interaction", which is the
current trend of drug discovery for multiple pathogenic conditions, does
not prove efficacious in multiple polygenic conditions such as,
hypertension, obesity, diabetes mellitus type 2, and neurodegenerative
diseases such as Alzheimer's and Parkinson's disease. A newer and a
more effective approach to polygenic conditions would be to manage
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them by targeting the multiple proteins involved in the disease with
multiple phytoconstituents that will modulate the pathways involved in
the pathogenesis of such conditions [21]
Quantification of lead hit hit to lead is crucial for the success of this
concept, wherein drug likeness and ADMET profile play an important
role. Identification of lead agents/molecules based on Lipinski's rule of
five is assisted by drug likeness while the pharmacokinetic character of
the respective phytoconstituents can be identified with the assistance of
their ADMET profile through the utilization of the system regression
model. The present study has identified the drug likeness of the
phytoconstituent Rutin and its ability to act as a lead hit for further
QSAR modeling.
A complex network of proteins can be formed by generating a chaintype reaction from the interactions of multiple proteins with a single
protein involved in the disease pathogenesis. The present study
succeeded in identifying such a protein-protein interaction for further
assessment via enrichment analysis. The metabolism pathways to
modulate 20 different genes with a false discovery rate as low as 0.01
were identified through the study.
Previous studies on the subject have revealed that lipids, glucose, amino
acids and proteins, when abnormally broken down or metabolized, play
the prime role in the pathogenesis of obesity. This study pursues the
course of such metabolized protein molecules, targeted by the
phytoconstituents compounds of L. cylindrica, recognizing that they
could have an important role to play in the pathogenesis of obesity. This
is being done in the hope of achieving a better understanding of how
pharmacists can exploit this knowledge to formulate anti-obesity
medications.
It can be gleaned from existing literature that amine ligand-binding
receptors involving ADRA2A, ADRA2C, ADRB1, ADRB2, CHRM1,
HTR2C and HTR6 tend to have a thermogenic effect on catecholamines
and are mainly mediated via beta 2 receptors in obesity. The skeletal
muscles serve as an area for the expenditure of a maximum amount of
nervous system-mediated energy [21]. β1-, β2-, β3-(stimulatory), and
α2-(inhibitory) adrenoceptor subtypes are the routes of action for
catecholamines which are powerful regulators of lipolysis in adipose
tissue. Thus, the role of β-adrenoceptors in energy expenditure and
body weight control is an important one [22, 23, 24, 25, 26]. Evidence
connecting (G protein) and G protein-coupled receptor (GPCR)
signaling in insulin-responsive tissues and the pathogenesis of obesity
and diabetes mellitus type 2 can be found in multiple published studies.
These studies have suggested novel therapeutic targets for the said
conditions [27]. The uniqueness of serotonin-releasing brain neurons is
that the food intake normally controls the amount of neurotransmitter

they release. Thus, the key link in the feedback mechanism that aims
at keeping carbohydrate and protein intakes more or less constant is the
ability of the neurons to couple neuronal signalling properties to food
consumption [28].
Furthermore, it has been identified that 5HT2C protein has an important
role to play in the pathogenesis of obesity. In the present study,
Ginsenoside Rgl has been identified to have a high binding energy of 4.9 and hence can be a target for investigation as a lead hit for the
obesity modulation potential of Luffa cylindrica. Likewise, CDK2 has
also been identified to play an important role in obesity. The present
study has also identified 7-o-beta-o-glucuronide methyl to possess a
binding energy of -6.4 indicating a further need for investigation.
The probable mechanism of Luffa cylindrica as an anti-obesity agent
has been investigated in the present study by evaluating the
phytoconstituents, proteins and their pathway interaction via
cheminformatic and bioinformatic tools. Although a few lead hits of
Luffa cylindrica as an anti-obesity agent have been identified in the
present study, the research team is of the opinion that individual testing
of these hits could lead to catastrophic side effects and that this group
of phytoconstituents should primarily be tested on a choice of testable
agents rather than a single lead hit. The conclusions of the present study
have been arrived at through CPU simulations and need to be validated
with wet lab experiments.

Figure 1: Types of phytoconstituents present in Luffa cylindrica.

Figure 2: Network of phytoconstituents from Luffa cylindrica with targets related to obesity
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Figure 3: ADMET profile of phytoconstituents targeting protein involved in obesity.

Figure 4: Interaction of (a) caffic acid and (b) Ginsenoside RGL with (1)5HTRC (a) 1-o-caffeoyl-beta-D-glucose (b) 1-coumaroyl-beta-Dglucose and (c) luteolin-7-o-beta-o-glucoronide methyl with (2) CDK
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Table 1: Phytoconstituents modulated pathways
Pathway id

Pathway description

Count in
gene set

Name of gene

P
value

R-HSA1475029
R-HSA373076
R-HSA500792
R-HSA388396
R-HSA372790
R-HSA162582

Reversible hydration of
carbon dioxide
classA/1(Rhodopsin-like
receptors
GPCR ligand binding

12

CA1, CA12,CA13, CA14,CA2,CA3, CA4,CA5A,CA5B, CA6,CA7,CA9

13

GPCR downstream
signalling
Signalling GPCR

14

Signal transduction

20

R-HSA1430728

Metabolism

20

ADRA2A, DRA2C, ADRB1, ADRB2, BRS3, CCKAR, CCKBR,
CHRM1, HTR2C, HTR6, OPRD1,OPRK1, PTAFR
ADRA2A, ADRA2C, ADRB1, ADRB2, BRS3, CCKAR, CCKBR,
CHRM1, HTR2C, HTR6, OPRD1, OPRK1, PTAFR
ADRA2A, ADRA2C, ADRB1, ADRB2, BRS3, CCKAR, CCKBR,
CDK5, CHRM1, HTR2C, HTR6, OPRD1, OPRK1, PTAFR
ADRA2A, ADRA2C, ADRB1, ADRB2, BRS3, CCKAR, CCKBR,
CDK5, CHRM1, HTR2C, HTR6, OPRD1,OPRK1, PTAFR
ADRA2A, ADRA2C, ADRB1, ADRB2, BRS3, CCKAR, CCKBR,
CDK1, CDK2, CDK5, CHRM1, FASN, HTR2C, HTR6, OPRD1,
OPRK1, PPARD, PPARG, PTAFR, XIAP
ADRA2A, ADRA2C, CA1, CA12, CA13,
CA14, CA2,CA3, CA4,
CA5A, CA5B,
CA6, CA7, CA9, DGAT1,
FASN,
HSD11B1, MAOB, PPARD,
PPARG

1.11e16
6.25e10
3.85e08
2.74e05
7.31e05
2.09e04

13

14

8.41e04

False
discovery
rate
2.70e-14
7.57e-08
2.31e-06
9.30e-04
0.002
0.004

0.01

Table 2: Details of the role of pathway involved in obesity
Pathway Description

Role in obesity

Amine ligand-binding receptors

GPCR receptors, amines bind to acetylcholine, adrenaline, noradrenaline, dopamine, serotonin, histamine.
Heightened sympathetic nerve activity as well established observation in obesity, hypertension and type II diabetes.
Fight or flight response increased heart rate, pupil dilation and energy metabolism

Adrenoceptors
Signalling GPCR
Serotonin receptors

Visual sense, smell, behavioural regulation, function of the autonomic nervous system and regulation of immune
system inflammation, obesity and diabetes
Appetite, metabolism, sleep, mood, sexuality, body temperature, anger aggression

Metabolism

Generate energy through oxidation, energy metabolism

NR1H2 and NR1H3 regulate gene
expression linked lipogenesis

Activation results in net elimination of cholesterol from body

Table 3: Drug likeness score of phytoconstituents of Luffa cylindrica.
Ligand molecules

Pubchem CID

NHBA

NHBD

Log P

370

Molecular Weight
(g/mol)
170.12

DLS

0.55

Log S
(mg/l)
27147.75

Gallic acid

5

4

Caffeic acid

689043

180.16

4

p-coumaric acid

637542

164.16

3

3

1.69

847.00

-0.02

2

2.07

562.38

-0.74

Myrecetin

521672

318.23

Apigenin

5280443

270.240

8

6

1.73

164.52

-0.04

5

3

3.06

18.85

0.77

Rutin

5280805

1-o-feruloyl-beta-D-glucose

13962928

610.5

16

10

-1.87

134.14

1.10

356.32

9

5

-0.71

1776.29

0.05

1-o-coumaroyl-beta-D-glucose
1-o-caffeoyl-beta-D-glucose

14158117

326.3

8

5

-0.68

1542.52

-0.35

5281761

342.3

9

6

-0.16

2220.58

0.31

Apigenin-7-o-beta-D-glucoronide
methyl ester
Luteolin-7-o-beta-D-glucuronide
methyl ester
Lucyoside N

13844658

460.4

11

5

0.72

34.90

0.88

126962575

492.4

13

7

-0.14

184.79

1.09

78407206

650.8

10

7

3.30

1.21

0.61

Lucyoside O

85117733

634.4

9

6

4.41

0.02

0.57

Lucyoside Q

74029748

634.8

9

6

4.02

0.23

0.26

Lucyoside R

3083524

666.8

11

8

2.25

1.64

0.63

Ginsenoside Re

441921

947.2

18

12

0.62

0.13

0.32

Ginsenoside Rgl

2428657

801

14

10

1.91

0.29

0.28

Lucyin A

53463576

486.7

5

3

5.41

0.67

035

0.07

NHBA- Number of hydrogen bond acceptor, NHBD- Number of hydrogen bond donor, DLS-Drug likeness score
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Table 4: Binding energy of phytoconstituents with the targets involved
in obesity
Receptor

Phytoconstituents

5HT2C

Caffic acid

Binding energy
(kcal/mol)
-4.16

Apigenin

-4.09

Ginsenoside Rgl

-4.9

Lucyoside Q

-5.64

1-o-caffeoyl-beta-D-glucose

-5.00

1-o-coumaroyl-beta-D-glucose

4.38

luteolin-7-o-beta-o-glucoronide
methyl

-6.4

CDK2

CONCLUSION
The current study exhibits potential molecule of Luffa cylindrica to
interact with majority of proteins that are implicated in the pathogenesis
obesity. The results demonstrated that Lucyoside Q, 1-o-caffeoyl-betaD-glucose with CDK2 exhibited highest binding affinity interaction via
hydrogen bonding and pi-interaction. Prediction of the drug likeness
character of the molecule has also helped to identify Rutin shows
highest drug likeness score. The findings of current study are based
only on computational predictions, which needs to be further proven by
well-designed wet-lab protocols.
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Predictive assessment of soybean oil and fructose for the
development of metabolic syndrome
Patil Ashwini M, NA Khatib, D’silva Wilnoska W
ABSTRACT
Worldwide soybean oil consumption is high as it is used in processed food. Many studies reported that use
of soybean oil has a risk of developing metabolic syndrome, but there is no scientific claim that soybean
oil has developed metabolic syndrome. Similarly, nowadays, most of the increase in fructose consumption
is derived from refined sugars and processed foods. Hence, the present study dealt to imply the probable
proteins modulated in metabolic syndrome. The structural information of bioactive phytoconstituents was
retrieved from different open source databases. Compounds were then predicted for their hits with the
probable targets involved in the metabolic syndrome. The modulated protein pathways identified by using
the REACTOME pathway analysis. Network was constructed proteins involved in metabolic syndrome
with phytoconstituents. The phytoconstituents namely linolenic acid, linoleic acid and oleic acid were
majorly targeted by the modulated proteins involved in metabolic syndrome. In conclusion, the present
study reflects the combination of soybean oil and fructose can provide the better model for metabolic
syndrome.

Keywords: Metabolic syndrome, Soybean oil, Fructose, Network pharmacology.
INTRODUCTION
Metabolic syndrome is defined as a group of diseases that includes hypertension, hyperglycemia, central
obesity, and dyslipidemia. The rate of occurrence of obesity and metabolic syndrome is on the rise in India
and other South Asian countries and has led to increased incidences of cardiovascular diseases and diabetes
mellitus type 2 related mortality and morbidity [1, 2].
Evidence of metabolic syndrome can be found in approximately a third of the urban South Asian
population [3]. Prevalence rates of metabolic syndrome based on age-standardized studies are known to be
42.3% in females, 24.9% in males and 33.5% overall. The factors playing an active part in increasing the
risk of metabolic syndrome are noted to be age, female gender, and obesity, reduced fruit intake, high
cholesterol levels, and raised socioeconomic status [4]. Lifestyle changes such as a sedentary lifestyle,
change in traditional diet, and an increased consumption of sugar and fructose (found in most soft drinks)
have been instrumental in leading to a spike in the prevalence of type 2 diabetes mellitus and metabolic
syndrome in the region. Increased dietary fat has also led to a decline in the overall health of the population.
[5, 7]
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The soybean or soya bean is an East Asian species of legumes widely cultivated for its edible bean. Oil
derived from the seeds of the soybean plant (soybean oil) is a product that is widely used across the globe
in making margarines, salad dressings, various processed foods, and packaged snack foods [8]. Soybean oil
(100 g) has 16 g of saturated fat, 23 g of monounsaturated fat, and 58 g of polyunsaturated fat. Compared
to other vegetable oils, liquid soybean oil contains no trans-fat, has a high level of unsaturated fats (both
poly- and monounsaturated) and is low on saturated fats. It is also a rich source of omega-3 fatty acids and
vitamin E. [9] A diet rich in ω-3 polyunsaturated fatty acids helps to reduce glucose oxidation, increase lipid
oxidation, and increase glycogen storage in the liver (Jump, Depner, Tripathy, & Lytle, 2015). The
composition of omega-3 polyunsaturated fatty acids includes alpha linolenic acid, eicosapentaenoic acid,
and docosahexaenoic acid [10].
Preliminary studies had reported soybean to have a tendency to cause obesity and diabetes. They have also
reported an inflammation and an increase in the blood glucose levels in mice and a raised lipid profile in
rats on administration of soybean oil. [8, 10, 11] It has also been reported that administration of fructose
caused metabolic syndrome in rats but it also caused weight loss.
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Fructose is a monosaccharide, a type of sugar that cannot be hemolyzed
to give a simpler sugar. Glucose and galactose also belong to the same
class of sugars. In nature, fructose can be found in fruits and vegetables
but increased fructose consumption in the present day comes from
fructose found in processed foods which is actually derived from
refined sugars [7].

The target of each compound present in soybean oil and fructose were
predicted using Swiss target prediction then each target were confirmed
for their role in obesity diabetes, dyslipidemia and hypertension
Enrichment analysis
REACTOM was used to understand the protein-protein interaction by
submitting the set of protein code and the respective pathway involved
in metabolic syndrome was identified by using the published literature.

In modern-day pharmacy, there is a trend to utilize the "lock and key"
concept to create ligand molecules aimed at acting on selective targets.
There are also attempts to design a single drug that can modulate
multiple protein molecules and act as a "master key" that can unlock
multiple locks [12]. Metabolic syndrome is a polygenic condition
involving a complex interlinked multi-gene network making a single
drug-protein interaction incompetent to treat the condition. Hence the
present study aimed to assess the synergistic effect of soybean oil and
fructose in metabolic syndrome using multiple in silico tools. [13, 14, 15]

Network construction

Material and methods

Cytoscape 3.7.1 16 was used to construct the network between
compounds, target proteins, and pathways. The command “Network
Analyzer” was used to analyze the network by treating the network as
directed. The map node size was set from “low values to small sizes”
and map node color from “low values to bright colors” based on edge
count for both settings.

Mining of compounds

Results

Phytoconstituent of soybean oil were mined from the published
literature, and articles. The database was constructed for the
phytoconstituent, their types, canonical SMILES, and PubChem CID.
The canonical SMILES of each phytoconstituent were retrieved from
PubChem database.

Identification of compound
Five different phytoconstituent were identified in soybean oil from
open-source records (Table. 1). These phytoconstituent were identified
as fatty acid that occurs naturally in plant oil and vegetable oil.

Identification of metabolic syndrome target
Table 1: List of compounds from soybean oil
Phytoconstituent

Canonical SMILES

Molecular weight
(g/mol)

Molecular formula

PubChem CID

Linolenic acid

CCC=CCC=CCC=CCCCCCCCC (=O) O

278.4

C18H30O2

5280934

Linoleic acid

CCCCCC=CCC=CCCCCCCCC (=O) O

280.4

C18H32O2

5280450

Palmitic acid

CCCCCCCCCCCCCCCC (=O) O

256.42

C16H32O2

985

Oleic acid

CCCCCCCCC=CCCCCCCCC (=O) O

282.5

C18H34O2

445639

Stearic acid

CCCCCCCCCCCCCCCCCC (=O) O

284.5

C18H36O2

5281

Identification of target in Metabolic Syndrome
Four hundred twelve targets were identified from therapeutic target
database which are involved in metabolic syndrome. Out of which
ninety were found in obesity, two hundred twenty four were found in

diabetes, eighty three targets were found in cardiovascular disease, and
thirteen were found in dyslipidemia.

Table 2: Proteins modulated by fructose and compounds of soybean oil.
Soybean oil

Linolenic acid

Linoleic acid
Phytoconstituent

Oleic acid

Palmitic acid

Disease

Count

Obesity

03

Gene code
PPARD, PPARG,

HSD11B1

Diabetes

08

LOC114353661, NR3C1, PPARA, PPARG, GCGR, HSD11B1, HSD11B2, PPARD

Cardiovascular

08

HMGCR, AR, G6PD, PPARA, PLA2G1B, EDNRB, FABP1, NOS2

Dyslipidemia

03

HMGCR, PPARA, PPARD

Obesity

03

PPARD, PPARG, HSD11B1

Diabetes

07

SCD, CCKBR, MC4R, PPARA, PPARG, GCGR, PPARD

Cardiovascular

08

HMGCR, AR, ACE, G6PD, PPARA, TBXA2R, CACNA2D1, FABP1

Dyslipidemia

03

HMGCR, PPARA, PPARD

Obesity

08

FASN, GCGR, PPARD, PPARG, DGAT1, MC4R, GCG,HSD11B1

Diabetes

03

PPARA, PPARG, PPARD

Cardiovascular

08

HMGCR, AR, G6PD, PPARD, PLA2G1B, CTSS, NOS2,CHRM2

Dyslipidemia

03

HMGCR,PPARA,PPARD

Obesity

02

PPARD,HSD11B1

Diabetes

06

SSD,PPARA,HSD11B1,HSD11B2,PPARD,GBPAR1

Cardiovascular

06

HMGCR,AR,G6PD,FABP1,CACNA2D1,TBXA2R
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Stearic acid

Fructose

Dyslipidemia

03

HMGCR, PPARA, PPARD

Obesity

06

GCGR, PPARD, PPARG, MC4R, CCKBR, HSD11B1

Diabetes

03

PPARA, PPARG, PPARD

Cardiovascular

08

HMGCR, G6PD, PPARA, FABP1, CACNA2D1, TBXA2R

Dyslipidemia

03

HMGCR, PPARA, PPARD

Obesity

07

OPRK1, PTAFR, HTR6, HTR2C, ADRA2A, ADRA2C, CDK1

Diabetes

10

AKR1B1, KDR, HTR2A, HTR2C, IL2, MGAM, ADRA1D, TLR4, TLR9, PYGM

Cardiovascular

03

KDR, HTR2A, MGAM

Figure 1: Pathways modulated by fructose and soybean oil.
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Figure 2: Network of Phytoconstituents from soybean oil and fructose with targets related to metabolic syndrome
Network analysis
The network identified linoleic acid and linolenic acid to be more
interactive targets involved in metabolic syndrome. Similarly, PPARA
protein was majorly targeted by multiple constituents. Likewise
proteins involved in diabetes are majorly regulated. The pathways
modulated by fructose and soybean oil is represented in fig.1 and with
multiple proteins is summarized in fig. 2.
Discussion
After understanding and assimilating the above, it seems a reasonable
hypothesis that a combination of soybean oil and fructose can lead to
metabolic syndrome. Therefore, the aim of the current study is to assess
the possibility of this hypothesis using systems biology tools. The
reported phytoconstituents of fructose as well as those of soybean oil
were identified and their targets were predicted. Multiple pathways
modulated by the phytoconstituents present in the soybean oil were
identified using gene enrichment analysis. The multiple proteins that
are manifest in dyslipidemia, obesity, diabetes and general
cardiovascular complications were also identified for each
phytoconstituent (Table. 2). Although target prediction failed to
pinpoint the proteins involved in the pathogenesis of dyslipidemia, it
was successful in showing the protein in a majority of these compounds
that was involved in obesity and diabetes. It was also revealed that a
majority of the fructose-modulated proteins involved in diabetes such
as HTR2A, HTR2C, AKR1B1, MGAM, PYGM, KDR, IL2, TLR4,
TLR9 as well as ADRA1D could have a prominent role in the
pathogenesis of Insulin Resistance (Type 2 Diabetes Mellitus).
Twenty five common pathways were identified with the help of
enrichment analysis. Other than this, soybean oil was also predicted in

the regulation of gene expression associated with lipid metabolism,
lipogenesis, glucocorticoid biosynthesis, nuclear receptor transcription
pathway, steroid biosynthesis, glucagon signaling in metabolic
regulation, and the circadian clock. There have been previous reports
suggesting that these events play a significant role in the development
of metabolic syndrome. One major limitation of fructose-induced
pathogenesis in metabolic syndrome is decreases in body weight which
could be due to involvement of adrenoceptors, adrenaline signaling,
glycogenolysis, metabolism of steroid hormones and interleukin 10
signaling.
Regulation of development, reproduction, and metabolism of lipids,
drugs and energy is done by nuclear receptors (NR) which are a
superfamily of ligand-activated transcription factors. A typical example
of the significance of this family of proteins in metabolic disease is the
use of NR ligands in clinical trials and in clinical treatment of metabolic
disorders such as diabetes mellitus, dyslipidemia, and
hypercholesterolemia. The functioning of NR ligand in regulating lipid
metabolism is disrupted by the combination of soybean oil and fructose.
[17] Liver and kidneys express the PPARαgene whose role is to regulate
fatty acid oxidation and apolipoprotein synthesis. The gene induces
hepatic peroxisomal fatty acid oxidation and the combination of
soybean oil and fructose tends to mislead the fatty acid oxidation event.
While regulating lipid and glucose metabolism, PPARα tends to be a
culprit gene for the risk of metabolic syndrome and diabetes mellitus
Type 2. Leu162Val (rs1800206) has been shown to be significantly
related with the risk of diabetes mellitus Type 2 in a different
population. Flavell et al reported that a variant of Leu162Val was
associated with increased plasma levels of total cholesterol, HDL
cholesterol, and apoAI, indicating that PPARα gene variation
influences the onset and progression of Type 2 diabetes mellitus [18-22].
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The PPAR γ gene also has a key role in the regulation of lipid and
glucose metabolism. Tellechea et al reported that individuals carrying
the Ala12 allele of PPARγ have a high risk for metabolic syndrome and
IR. [23, 24, 25, 26, 27] PPARδ is widely expressed in the liver, cardiac and
skeletal muscle, adipose tissue, and colon. Lu et al observed that
rs6902123 was significantly associated with risk of diabetes mellitus
Type 2 and impaired fasting glucose in the Han population in China.
[28] The minor C allele of rs6902123 was associated with increased
levels of fasting glucose and HbA1c. Hu et al [29] and Yu et al [30]
reported that gene polymorphism of PPAR δ , 87T>C, is significantly
associated with higher fasting plasma glucose concentrations in both
normal glucose-tolerant and diabetic subjects. The pathway of SREBPs
tends to be altered by the combination of soybean oil and fructose,
which in turn disturbs lipid hemostasis. One can find a vast number of
research articles connecting serotonin (5-HT) signaling with food
intake, energy expenditure, and nutrient metabolism. Post translational
modification with 5-HT (known as serotonylation) activates the small
GTPasesRab3a and Rab27a in the insulin secretion pathway, leading to
increased insulin exocytosis (Paulmannetal.2009) [31]. In addition,
activation of 5-HT2B receptor in isolated pancreatic islets has been
found to augment glucose-stimulated insulin secretion (Bennet et al,
2016).

4.

5.

6.

7.
8.

9.
10.

11.
Steroid hormones increase both the volume and distribution of body fat.
Glucocorticoids are known to stimulate lipogenesis and inhibit
lipolysis. The most visible effects of this are fat deposits in the
abdomen, the nape of the neck, and the face. The effect of
glucocorticoids in these sites may be more dominant as a result of a
higher expression of glucocorticoid receptors and a relatively high level
of activity of 11bHSD type 1 regenerating cortisol from inactive
cortisone here. There is not much information available regarding
steroid metabolism in patients with impaired glucose tolerance or
diabetes mellitus Type 2. [32]. However, there is a possibility that
soybean oil and fructose may alter the SUMOylation pathway leading
to dyslipidemia and diabetes. Present study identifies the modulation of
the multiple compounds and proteins via a single compound [12, 33].
Likewise, the interaction of compound and proteins can be visualized
via Network pharmacology approach and in silico dockings [34-36].

12.

13.

14.

15.

CONCLUSION

16.

The current study projected as a potential to interact with majority of
proteins that are implicated in the pathogenesis of Metabolic Syndrome.
The network analysis result demonstrated linolenic acid and linoleic
acid are majorly interactive targets. Further, the combination of soya
oil and fructose could provide the better model for metabolic syndrome.
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Network pharmacology-based prediction and experimental
validation of Mimosa pudica for Alzheimer's disease
Taaza Duyu, NA Khatib*, Pukar Khanal, BM Patil, KK Hullatti
ABSTRACT
Mimosa pudica is a traditional folk medicine and has been reported to improve the memory in
experimentally induced amnesia. However, present literature lacks the data for M. pudica compoundprotein interaction with targets related to Alzheimer’s disease (AD) including cytotoxic profile. Hence,
the present study aims to evaluate in silico and in vitro antioxidant, cytotoxicity, and acetylcholinesterase
inhibitory activity and network evaluation of M. pudica with targets related to Alzheimer’s disease. The
whole plant of M. pudica was collected, authenticated and hydroalcoholic extract/fractions were prepared.
The antioxidant activity of the hydroalcoholic extract was evaluated by DPPH֗ free radical scavenging
assay (in vitro) and xanthine oxidase binding affinity (in silico). Acetylcholinesterase (AChE) inhibitors
from M. pudica were identified from an open-source database and analyzed using a network among
compounds, proteins, and modulated pathways. Docking was performed using autodock4 and AChE
inhibitory activity of extract/fraction(s) was carried using the in vitro method. The cytotoxicity of M.
pudica was assessed using CLC-Pred (in silico) and MTT assay (in vitro). Quercetin-3-O-β-Dxylopyranoside and myricetin-3-O-β-D-xylopyranoside showed the highest binding affinity with xanthine
oxidase. AChE was majorly targeted by multiple phytoconstituents of M. pudica. Quercetin showed the
highest binding affinity with AChE. Luteolin interacted with maximum proteins involved in the
pathogenesis of AD. The compounds were predicted to be more cytotoxic in cancer cells compared to
normal. The phytoconstituents from M. pudica were found to be safe in normal cells, and were potent antioxidants. Flavonoids showed highest binding affinity with xanthine oxidase and fraction rich in flavonoids
showed the highest AChE inhibitory capacity.

Keywords: Acetylcholinesterase, Alzheimer’s disease, Anti-oxidant, Cytotoxicity, Mimosa pudica
INTRODUCTION
Alzheimer’s disease (AD) is a progressive neurodegenerative disease that impairs memory and psychiatric
functions. Multiple theories have been proposed to explain the pathogenesis of AD e.g. cholinergic theory
[1], autophosphorylation of tau protein [2] and accumulation of β- amyloid [3]. However, AD occurs due to
multiple etiological factors like a physical injury in neuronal cells, an increase in oxidative stress, aging
and genetic factors [4]. These multiple etiological factors trigger several proteins generating the complex
network among them [5]. Further, the current pharmacotherapy of AD employs single-target agents like
cholinesterase inhibitors (tacrine, donepezil, galantamine), nootropic agents (piracetam, aniracetam) and
N-methyl-D-aspartate receptor (NMDA) receptor antagonist (memantine) [6]; prolong usage of these
agents lose their efficacy and are often associated with multiple side effects [7].
Mimosa pudica L. belonging to family Fabaceae is a traditional folk agent that is utilized in the
management of various diseases [8] including cognitive dysfunction [9]; demonstrated the improvement of
memory in experimentally induced amnesia [10]. The beneficial effects of M. pudica have been reported
due to the presence of flavonoids, saponins, alkaloids, polyphenols, and steroids [8]. Although this agent
has been reported for its effectiveness in the amelioration of AD, the probable mechanism has not been
proposed due to insufficient evidence for an interaction of phytoconstituents from M. pudica with proteins
involved in the pathogenesis of AD. Further, the potency of a particular group of phytoconstituents to
inhibit acetylcholinesterase (AChE) has not been reported yet. Hence, the present study aimed to identify
the group of phytoconstituents for its beneficial effect in the treatment of cognitive dysfunction including
cytotoxicity assessment using both in silico and in vitro approach.
MATERIALS AND METHODS
Plant authentication, extract preparation and fractionation
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The whole plant of M. pudica was collected from local areas of
Belagavi and authenticated by a botanist in ICMR-NITM, Belagavi and
the herbarium (accession number: RMRC-1421) was deposited for the
same for future reference. The collected plant was washed under
running water, shade dried and crushed into a coarse powder. Then the
extraction and fractions were performed as explained by Cos et al.,
2006 [11]. The coarse powder was subjected for maceration with 70%
ethanol for seven days, and filtered; marc was shade dried and subjected
for soxhlet extraction using 95% ethanol and the combined extract was
fractioned. For the fractionation process different solvents like
dichloromethane, petroleum ether, water, methanol, and acetone were
used. The outline for the extraction and fractionation steps is
represented in Figure 1.

The cell line toxicity was predicted using CLC-Pred [22] at the
probability activity (Pa) > 0.5 in both tumor and normal cell lines.
Similarly, in vitro cytotoxicity assay was performed in Chinese hamster
ovary (CHO) (normal cell line) and A549 (tumor cell line) using 3-(4,5dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay
as described by Mosmann et al. [23]. The cells were treated with
different concentrations (2.0, 2.30, 2.47, 2.60, 2.69, 2.77, 2.84, 2.90
µg/ml; log concentration) of hydroalcoholic extract, incubated for
48hrs in humidified environment (37ºC and 5%CO2) followed by
addition of 10µl of MTT and absorbance was measured 570 nm and
IC50 was calculated. The experiment was performed in triplicate.

Total polyphenol and flavonoid content

Preliminary phytochemical investigation

Total polyphenol and flavonoid content of the hydroalcoholic extract
of M. pudica was performed as explained by Ainsworth et al. [12] and
Chang et al. [13] with equivalent to gallic acid and quercetin
respectively. All the experiments were performed in triplicates.

The preliminary phytochemical investigation identified the presence of
flavonoids, saponins, alkaloids, tannins, steroids, and polyphenols in a
hydroalcoholic extract of the whole plant of M. pudica. Similarly, the
phytochemical investigation of fractions identified a group of
compounds which is summarized in Figure 1.

RESULTS

In silico and In-vitro anti-oxidant activity
Total polyphenol and flavonoid content
X-ray crystallographic protein of xanthine oxidase (PDB ID:3NRZ)
was retrieved from the RCSB database (https://www.rcsb.org/); was in
a complex with hetero atoms; hence, removed using Discovery studio
2019. Similarly, all the ligand molecules were retrieved from the
PubChem database (https://pubchem.ncbi.nlm.nih.gov/); energy was
minimized using the mmff94 force field [14] and docked using
autodock4[15]. After the completion of docking, the pose scoring
minimum binding energy was chosen to visualize the ligand-protein
interaction in Discovery studio 2019. Further, the DPPH֗ free radical
scavenging assay of the hydroalcoholic extract was performed as
explained by Choi et al. [16]. Ascorbic acid was used as standard and all
the experiments were performed in triplicates. Suitable controls were
taken for test and reference compounds and IC50 was calculated. All the
values were expressed in Mean±SD.
In silico prediction of AChE inhibitors from M. pudica (Network
pharmacology)
All the phytoconstituents reported in M. pudica were mined from open
source database; Canonical SMILES of each compound was retrieved
from the PubChem database and their targets were predicted using
BindingDB[17] at 70% similarity index. The proteins involved in the
memory impairment, primarily in AD were identified with respect to
the Therapeutic Target database [18]. Further, protein-protein interaction
was assessed using the STRING database [19] and the pathways
modulated by protein-protein interaction were identified using the
KEGG pathway. The network among phytoconstituents, proteins and
pathways were constructed using cytoscape [20]. The constructed
network was analyzed by treating it as directed and setting the node size
as “low values to small size” and “low values to bright colors” based
on edge count for both settings.
In silico and In vitro AChE inhibitory activity
The homology model of human AChE protein was prepared using
accession number: AAA68151.1 as a query sequence and PDB
ID:4PQE
as
a
template
using
Modeller9.10
(https://salilab.org/modeller/). Water molecules and other heteroatoms
were removed using Discovery Studio 2019 to avoid docking
interference. Hydroalcoholic extract of M. pudica and its fractions were
tested for in- vitro AChE activity as explained by Chowdhury S et al.
[21]. Donepezil was taken as standard and suitable controls for all tests.
All the experiments were performed in triplicates and values were
expressed in Mean±SD.
In silico and in vitro cytotoxicity of M. pudica

The total polyphenol content and flavonoid content in the
hydroalcoholic extract were found to be 98.4±1.50 and 147±1µg/ml
respectively.
In silico and In-vitro antioxidant activity of M. pudica
Quercetin-3-O-β-D-xylopyranoside
and
myricetin-3-O-β-Dxylopyranoside were predicted to possess the highest binding affinity
with xanthine oxidase i.e. -8.2 kcal/mol by interacting with eleven
hydrogen bonds with GLN:144, ALA:142, ASN:146, GLY:145,
THR:52, LSN:71, SER:123, and LEU:127 and eight with THR:52,
ASN:146, SER:69, ASN:130, HIS:67, and ASP:141 respectively. The
binding energy of each ligand with xanthine oxidase with hydrogen
bond count and residues is summarized in Table 1. Similarly, the
interaction of quercetin-3-O-β-D-xylopyranoside and myricetin-3-O-βD-xylopyranoside with xanthine oxidase is represented in Figure 2.
Further, the DPPH free radical scavenging capacity of hydroalcoholic
extract (IC50) of M. pudica, and ascorbic acid were found to be
546.79±68.06 µg/ml and 25.88±4.847 µg/ml respectively.
In silico prediction of AChE inhibitors from M. pudica (Network
pharmacology)
Twenty-seven phytoconstituents from M. pudica were identified in
which seventeen compounds modulated eighteen proteins (AChE,
ADRA2A, ADRA2C, App, BACE1, CHRM2, CHRM5, DRD2,
GSK3B, HTR1A, HTR4, MAOA, MAOB, PTGES, PTGS1, PTGS2,
SNCA, and TNF) involved in the pathogenesis of AD. Network
analysis identified AChE as a primarily targeted protein by maximum
phytoconstituents i.e. 5,3'-di-O-methylluteolin, hernancorizin,
quercetin,
7,3',4'-trihydroxy-3,8-dimethoxyflavone,
2'-hydroxy3,7,8,4',5'-pentamethoxyflavone, diplotrin A, diplotrin B, diplotrin C,
and luteolin. Among them, luteolin, a flavonoid was predicted to
interact with the highest number of protein molecules i.e. AChE,
MAOA, MAOB, App, BACE1, PTGS1, PTGS2, GSK3B, HTR1A, and
HTR4 (Figure 3). Further, enrichment analysis identified thirty-five
different pathways in which serotonergic synapse and neuroactive
ligand-receptor interaction were majorly modulated by affecting the
highest number of genes. Table 2 summarizes the modulated pathways
with their respective modulated genes by phytoconstituents of M.
pudica.
In silico and In vitro AChE activity
Docking study predicted quercetin to possess the highest binding
affinity with AChE i.e. -9.4 kcal/mol with four hydrogen bonds by
interacting with HIS:478, TRP:117, GLN:102, and TYR:103. Table 3
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summarizes the binding affinity of each phytoconstituents with AChE
including hydrogen bond. Figure 4 represents the interaction of
quercetin with AChE. The IC50 of hydroalcoholic extract of M. pudica
was found to be 398.45±30.19 µg/ml. Similarly, among the different
fractions and hydroalcoholic extract, fraction rich in flavonoids showed
the highest AChE inhibitory activity 124.26±1.73 µg/ml compared to
others fractions. Table 4 summarizes AChE inhibitory activity of
hydroalcoholic extract/ fractions of M. pudica.
In silico and In vitro cytotoxicity study
Cytotoxicity prediction identified the phytoconstituents from M. pudica
were more cytotoxic in tumor cells compared to normal cells. Figure 5
summarizes cluster of cytotoxic potential of phytoconstituents from M.
pudica in normal (WI-38 VA13) and tumor (786-0, 8505C, A498,
ACHN, BT-549, CAKI-1, DMS-114, FaDu, HCC 2998, HCT-15, `HL60, HOP-92, Hs 683, IGROV-1, KM12, LOX IMVI, M14, Malme-3M,
MCF7, MDA-MB-468, MOLT-4, NCI-H23, NCI-H460, NCI-H522,
NCI-H838, OVCAR-4, OVCAR-5, OVCAR-8, PC-3, PC-9, RPMI8226, RXF 393, SF-295, SK-MEL-1, SK-MEL-2, SK-MEL-28,SKMEL-5, SNB-75, SR, SW-620, TK-10, UACC-257,and UO-31) cell
lines. Similarly, in vitro MTT test pointed higher cytotoxic potency
(IC50) of hydroalcoholic extract in A549 (cancer) compared to CHO
(normal) cell lines i.e. 282.56±6.76 µg/ml and 468.10±12.27 µg/ml
respectively.
DISCUSSION
The present study was performed to investigate various
phytoconstituents of M. pudica for anti-oxidant, cytotoxicity and AChE
inhibitory activity. The study reports the hit phytoconstituents to
possess the highest anti-oxidant capacity using both in silico and in
vitro models. Additionally, the compound-protein interactions of
phytoconstituents of M. pudica with the proteins involved in the
pathogenesis of AD were reported to produce a synergistic effect.
Similarly, for the first time, the present study reports the multiple
interactions of phytoconstituents from M. pudica with the proteins
involved in the pathogenesis of AD.
Network pharmacology and enrichment analysis are the bioinformatic
approaches which have contributed a lot in the elucidation of lead
molecules, targets and molecular mechanism of herbal formulations [24,
25]. Similarly, in silico docking study also helps to predict the binding
affinity of compounds with respective targets [24]. In the present study,
network pharmacology identified the lead molecule (luteolin), highly
targeted protein (AChE) and majorly regulated pathways (serotonergic
synapse and neuroactive ligand-receptor interaction) which are wellrecognized synapse in the progression of AD [26-27].
The beneficial effects of flavonoids from various traditional medicines
were identified in memory improvement [28]. Over database mining, the
majority of phytoconstituents were flavonoid which was also confirmed
by the estimation of total flavonoid content. The network interaction
also predicted luteolin (flavonoid) to target the maximum number of
pathogenic proteins. Further, the in vitro study also showed the high

AChE inhibitory activity by flavonoids compared to others. The overall
result suggests the potency of flavonoids from M. pudica to inhibit the
AChE which could be utilized in the management of cognitive
impairment.
A docking study helps to predict the binding affinity of small ligand
molecules with their targets [29, 30]. This approach utilizes multiple
algorithms to assess the pose and interactions of the ligand with the
respective targets. However, the obtained docking hit could be falsely
positive if the targets were not identified [31]. Hence, to minimize this
effect, a cheminformatic tool, BindingDB was utilized to predict the
target for each compound; network was constructed between proteins
and compounds and analyzed, in which AChE was targeted by
maximum
phytoconstituents
i.e.
2'-hydroxy-3,7,8,4',
5'pentamethoxyflavone,
7,3',4'-trihydroxy-3,8-dimethoxyflavone,
diplotrin A, diplotrin B, diplotrin C, hernancorizin, 5,3'-di-Omethylluteolin, luteolin, and quercetin. This approach has been
previously utilized to evaluate multiple compounds-protein interactions
and identify multiple lead molecules and targets [32]. The present study
identified the majority of flavonoids to have a strong binding affinity
with AChE in which quercetin was identified to possess the highest
binding affinity. Hence, the beneficial effect of quercetin with
donepezil in cognitive dysfunction [33] could be due to the combined
inhibition of both molecules over AChE.
Likewise, the anti-oxidant potential of the majority of
phytoconstituents also possesses a beneficial effect in the management
of AD [34]. For this hypothesis, the potency of hydroalcoholic extract of
M. pudica for DPPH free radical scavenging assay was performed.
Xanthine oxidase is identified to produce free radicals in various cell
lines
including
epithelial,
endothelial,
connective
and
polymorphonuclear tissues [35]. Similarly, docking study also revealed
compounds from M. pudica do not limit only for free radicals
scavenging capacity but they also inhibit free radical generators.
The single-target pharmacotherapeutic agents of AD i.e. cholinesterase
inhibitors, nootropic agents and NMDA receptor antagonists [6] lose
their efficacy for prolonged use and are associated with multiple side
effects [7, 36] limiting for further use. More often, these single-target drug
molecules are also more cytotoxic since the administered dose is high.
However, in the present study, the compounds from M. pudica were
found to be more cytotoxic in tumor cell lines compared to normal;
reflects for safety in human consumption. Further, the study identified
the IC50 value of hydroalcoholic extract to inhibit the
acetylcholinesterase was found to be lower compared to the IC50 value
for MTT assay in normal cell lines. However, the IC50 of DPPH
scavenging capacity was found to be higher than IC50 of MTT
cytotoxicity. This suggests the amount of hydroalcoholic extract
required to inhibit AChE could be safer in normal cells compared to
scavenging free radicals. However, the assessment of safety of fraction
rich in flavonoids needs to still investigated which is the future scope
of present study. Likewise, the study also suggests investigating the
fraction rich in flavonoids from M. pudica for its DPPH scavenging
capacity.

Figure 1: Flow diagram for extraction and fractionation
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Figure 2: Interaction of (a) Quercetin-3-O-ß-D-xylopyranoside and (b) myricetin-3-O-β-D-xylopyranoside with xanthine oxidase

Figure 3: Interaction of phytoconstituents with targets and respective pathways
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Figure 4: Interaction of quercetin with acetylcholinesterase

Figure 5: Cytotoxicity of Mimosa pudica in (a) cancer and (b) normal cell lines
Table 1: Binding energy of ligand molecules with xanthine oxidase (PDB ID:3NRZ)
Ligands

Binding energy
(kcal/mol)
-7

NHB
D
2

H-bond residue

2''-O-α-L-Rhamnosyl-6-C-fucosylluteolin
2'-hydroxy-3,7,8,4',5'pentamethoxyflavone
5,3'-di-O methylluteolin

-7.7

2

GLU:89, THR:94

-6

2

SER:69, ASN:71

-6.9

3

SER:69, GLU:138

7,3',4'-trihydroxy-3,8-dimethoxyflavone

-6.9

5

THR:52, SER:123, ASN:71, SER:69

Betulinic acid

-7.6

-

-

Diplotrin A

-6.4

2

THR:86

Diplotrin B

-6.4

4

THR:86, VAL:85, GLY:12

Diplotrin C

-6.6

1

VAL:88

Hernancorizin

-6.9

5

ASN:146, SER:123, THR:52, GLY:145, ASP:141

Luteolin

-7.3

5

SER:123, THR:52, GLY:145, SER:69, ASN:130

Myricetin-3-O-β-D-xylopyranoside

-8.2

8

THR52, ASN146, SER69, ASN130, HIS67, ASP141

10H-phenothiazine

PHE:143, ASN:146
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Norepinephrine

-5.2

4

ASP:141, SER:123, THR:52

Quercetin-3-O-α-D-arabinofuranoside

-7.7

4

SER:123, ASN:146, THR:52

Quercetin-3-O- β-D-xylopyranoside

-8.2

11

Quercetin

-7.3

5

GLN144, ALA142, ASN146, GLY145, THR52, 1SN71, SER123,
LEU127
SER:69, SER:123, THR:52, ASN:71, ASP:141

Jasmonic acid

-6.5

0

-NA-

NHBD: Number of Hydrogen Bond Donor, NA: Not Applicable
Table 2: Gene-set enrichment analysis of modulated pathways
Pathway

Description

Gene codes

Serotonergic synapse

Count in gene
set
7

hsa04726
hsa04080

Neuroactive ligand-receptor interaction

7

1.78e-07

hsa05010

Alzheimer's disease

5

HTR4, DRD2, HTR1A, ADRA2A, ADRA2C, CHRM2,
CHRM5
TNF, SNCA, GSK3B, BACE1, APP

hsa04728

Dopaminergic synapse

4

GSK3B, MAOB, MAOA, DRD2

0.00016

hsa05030

Cocaine addiction

3

MAOB, MAOA, DRD2

0.00032

hsa04024

cAMP signaling pathway

4

HTR4, DRD2, HTR1A, CHRM2

0.00051

hsa00590

Arachidonic acid metabolism

3

PTGES, PTGS2, PTGS1

0.00051

hsa04657

IL-17 signaling pathway

3

TNF, PTGS2, GSK3B

0.0012

hsa04725

Cholinergic synapse

3

ACHE, CHRM2, CHRM5

0.0017

hsa00360

Phenylalanine metabolism

2

MAOA, MAOB

0.0017

hsa00340

Histidine metabolism

2

MAOA, MAOB

0.0025

hsa05034

Alcoholism

3

MAOA, MAOB, DRD2

0.0029

hsa04020

Calcium signaling pathway

3

CHRM5, CHRM2, HTR4

0.0049

hsa00350

Tyrosine metabolism

2

MAOA, MAOB

0.0049

hsa00380

Tryptophan metabolism

2

MAOA, MAOB

0.0050

hsa00260

Glycine, serine and threonine metabolism

2

MAOA, MAOB

0.0050

hsa00330

Arginine and proline metabolism

2

MAOA, MAOB

0.0065

hsa04923

Regulation of lipolysis in adipocytes

2

PTGS1, PTGS2

0.0074

hsa05031

Amphetamine addiction

2

MAOA, MAOB

0.0104

hsa00982

Drug metabolism - cytochrome P450

2

MAOA, MAOB

0.0104

hsa05140

Leishmaniasis

2

TNF, PTGS2

0.0108

hsa05165

Human papillomavirus infection

3

TNF, PTGS2, GSK3B

0.0155

hsa04064

NF-kappa B signaling pathway

2

TNF, PTGS2

0.0171

hsa04660

T cell receptor signaling pathway

2

TNF, GSK3B

0.0185

hsa04931

Insulin resistance

2

TNF, GSK3B

0.0206

hsa04668

TNF signaling pathway

2

TNF, PTGS2

0.0206

hsa01100

Metabolic pathways

5

PTGES, PTGS1, PTGS2, MAOA, MAOB

0.0206

hsa05160

Hepatitis C

2

TNF, GSK3B

0.0270

hsa05012

Parkinson's disease

2

SNCA, DRD2

0.0304

hsa04932

Non-alcoholic fatty liver disease (NAFLD)

2

TNF, GSK3B

0.0318

hsa04150

mTOR signaling pathway

2

TNF, GSK3B

0.0318

hsa04022

cGMP-PKG signaling pathway

2

ADRA2A, ADRA2C

0.0346

hsa05164

Influenza A

2

TNF, GSK3B

0.0368

hsa05167

Kaposi's sarcoma-associated herpesvirus
infection

2

PTGS2, GSK3B

0.0419

HTR4, MAOB, MAOA, HTR1A, APP, PTGS2

False discovery
rate
8.94e-10

1.53e-05
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Table 3: Binding energy of ligand molecules with acetylcholinesterase
Ligand

Binding Affinity (kcal/mol)

NHBD

H-bond residue

2'-hydroxy-3,7,8,4', 5'-pentamethoxyflavone

-6.7

2

TRP:563, HIS:436

5, 3'-di-O-methylluteolin

-7.3

2

THR:269, ASN:564

7, 3', 4'-trihydroxy-3,8-dimethoxyflavone

-7.4

2

PRO:67, ASN:217

Diplotrin A

-6.7

2

THR:269, GLY:271

Diplotrin B

-6.6

2

THR:269

Diplotrin C

-7

0

-NA-

Hernancorizin

-7.2

1

ARG:277

Luteolin

-7.7

2

TRP:563, THR:117

Quercetin

-9.4

4

HIS:478, TRP:117, GLN:102, TYR:103

NHBD: Number of Hydrogen Bond Donor, NA: Not Applicable
Table 4: Acetylcholinesterase inhibitory activity of extract and fractions of M. pudica
S. No.

Test agents

Major Phytoconstituents

IC50 (µg/ml)

1

HAE

398.45±30.19

2

Fraction 1

Flavonoids, Saponins, Alkaloids, Tannins, Steroids,
And Polyphenols
Lipid and Wax

3

Fraction 2

Phenolics, terpens and sterols

191.85±9.32

4

Fraction 3

Alkaloids

257.40±5.48

5

Fraction 4

Flavonoids

124.26 ±1.73

6

Fraction 5

Saponins

182.16 ±11.62

7

Donepezil*

-NA-

89.04±0.67

221.54±5.19

Values are expressed in mean±SD (n=3). IC50: Inhibitory Concentration50, HAE: Hydroalcoholic extract, NA: Not applicable, *gold standard
for AChE inhibition.
CONCLUSION

Authors’ contributions

Multiple compounds from M. pudica were identified to inhibit the
AChE; demonstrated via in silico and in vitro approach. The
hydroalcoholic extract of M. pudica was identified to be a potent free
radical scavenger. Further, the compounds from M. pudica were more
cytotoxic in cancer cell lines compared to normal cell lines. The
potency of the compounds to inhibit the AChE could be primarily due
to the flavonoids which need to be further proven via in vivo animal
models.

Taaza Duyu contributed in the completion of work, manuscript
preparation and review of literature. NA Khatib suggested the
modification in study protocol and reviewed the manuscript. Pukar
Khanal designed the study, involved in manuscript preparation and
drafting it. Prof. BM Patil, and KK Hullatti has equal contribution in
reviewing and editing the manuscript.

Abbreviation

This work has not received any funds from any agency.

AD: Alzheimer’s Disease, BindingDB: Binding database, CHO:
Chinese hamster ovary, CLCPred: Cell line toxicity predictor, DPPH:
2,2-diphenyl-1-picrylhydrazyl, IC50: Inhibitory concentration 50,
ICMR-NITM: Indian Council of Medical Research – National Institute
of traditional medicine, KEGG: Kyoto Encyclopedia of Genes and
Genomes, MTT: 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide, NMDA: N-methyl-D-aspartate receptor, PDB: Protein Data
Bank, RCSB: Research Collaboratory for Structural Bioinformatics,
RMRC: Regional Medical Research Center, SMILES: Simplified
molecular-input line-entry system, STRING: Search Tool for the
Retrieval of Interacting Genes/Proteins.

Competing interests

ACKNOWLEDGMENT

3.

The authors are thankful to Principal KLE College of Pharmacy,
Belagavi, KAHER, Belagavi for providing necessary facilities to
conduct the study.

4.

Funding

Nil
REFERENCE
1.

2.

Ferreira-Vieira HT, Guimaraes MI, Silva RF, Ribeiro MF.
Alzheimer's disease: targeting the cholinergic system. Curr
Neuropharmacol. 2016; 14:101-15.
Iqbal K, Liu F, Gong CX, Grundke-Iqbal I. Tau in Alzheimer's
disease and related tauopathies. Curr Alzheimer Res 2010; 7:65664.
Mokhtar SH, Bakhuraysah MM, Cram DS, Petratos S. The Betaamyloid protein of Alzheimer’s disease: communication
breakdown by modifying the neuronal cytoskeleton. Int J
Alzheimers Dis 2013; 2013:910502.
Shi Q, Gibson GE. Oxidative stress and transcriptional regulation
in Alzheimer’s disease. Alzheimer Dis Assoc Disord 2007;
21:276-91.

52

The Journal of Phytopharmacology
5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Safari-Alighiarloo N, Taghizadeh M, Rezaei-Tavirani M, Goliaei
B, Peyvandi AA. Protein-protein interaction networks (PPI) and
complex diseases. Gastroenterol Hepatol Bed Bench 2014; 7:1731.
Geldenhuys WJ, Darvesh AS. Pharmacotherapy of Alzheimer’s
disease: current and future trends. Expert Rev Neurother 2015;
15:3-5.
Cacabelos R. Donepezil in Alzheimer’s disease: from
conventional trials to pharmacogenetics. Neuropsychiatr Dis Treat
2007; 3:303-33.
Muhammad G, Hussain MA, Jantan I, Bukhari SN. Mimosa
pudica L., a high‐value medicinal plant as a source of bioactives
for pharmaceuticals. Compr Rev Food Sci F. 2016; 15:303-15.
Ittiyavirah SP, Pullochal I. Adaptogenic and nootropic activity of
Mimosa pudica in albino wistar rats. Int J Nutr Pharmacol Neurol
Dis 2014; 4:231-6.
Patro G, Bhattamisra SK, Mohanty BK. Effects of Mimosa pudica
L. leaves extract on anxiety, depression and memory. Avicenna J
Phytomed. 2016; 6:696-710.
Cos P, Vlietinck AJ, Berghe DV, Maes L. Anti-infective potential
of natural products: how to develop a stronger in vitro ‘proof-ofconcept’. J Ethnopharmacol 2006; 106:290-302.
Ainsworth EA, Gillespie KM. Estimation of total phenolic content
and other oxidation substrates in plant tissues using Folin–
Ciocalteu reagent. Nat Protoc 2007; 2:875-7.
Chang CC, Yang MH, Wen HM, Chern JC. Estimation of total
flavonoid content in propolis by two complementary colorimetric
methods. J Food DruG Anal. 2002; 10:178-82.
Tosco P, Stiefl N, Landrum G. Bringing the MMFF force field to
the RDKit: implementation and validation. J Cheminform 2014;
6:37.
Morris GM, Huey R, Lindstrom W, Sanner MF, Belew RK,
Goodsell DS, et al. AutoDock4 and AutoDockTools4: Automated
docking with selective receptor flexibility. J Comput Chem 2009;
30:2785-91.
Choi CW, Kim SC, Hwang SS, Choi BK, Ahn HJ, Lee MY et al.
Antioxidant activity and free radical scavenging capacity between
Korean medicinal plants and flavonoids by assay-guided
comparison. Plant Sci. 2002; 163:1161-8.
Liu T, Lin Y, Wen X, Jorissen RN, Gilson MK. Binding DB: a
web-accessible database of experimentally determined protein–
ligand binding affinities. Nucleic Acids Res. 2007; 35:D198-201.
Li YH, Yu CY, Li XX, Zhang P, Tang J, Yang Q, Fu T et al.
Therapeutic target database update 2018: enriched resource for
facilitating bench-to-clinic research of targeted therapeutics.
Nucleic Acids Res 2018; 46:D1121- 7.
Szklarczyk D, Gable AL, Lyon D, Junge A, Wyder S, HuertaCepas J, Simonovic M, Doncheva NT, Morris JH, Bork P, Jensen
LJ. STRING v11: protein–protein association networks with
increased coverage, supporting functional discovery in genomewide experimental datasets. Nucleic Acids Res 2019; 47:D607-13.
Shannon P, Markiel A, Ozier O, Baliga NS, Wang JT, Ramage D,
et al. Cytoscape: a software environment for integrated models of
biomolecular interaction networks. Genome Res. 2003; 13:2498504.
Chowdhury S, Shivani SK. In vitro anti-acetylcholinesterase
activity of an aqueous extract of Unicaria tomentosa and in silico
study of its active constituents. Bioinformation. 2016; 12:112-8.
Lagunin AA, Dubovskaja VI, Rudik AV, Pogodin PV,
Druzhilovskiy DS, Gloriozova TA et al. CLC-Pred: a freely
available web-service for in silico prediction of human cell line
cytotoxicity for drug-like compounds. PloS one 2018;
13:e0191838.
Mosmann T. Rapid colorimetric assay for cellular growth and
survival: application to proliferation and cytotoxicity assays. J
Immunol Methods 1983; 65(1, 2):55-63.
Khanal P, Patil BM, Mandar BK, Dey YN, Duyu T. Network
pharmacology-based assessment to elucidate the molecular
mechanism of anti-diabetic action of Tinospora cordifolia. Clin
Phytosci. 2019; 5:35.

25. Khanal P, Patil BM. Gene set enrichment analysis of alphaglucosidase inhibitors from Ficus benghalensis. Asian Pac J Trop
Biomed. 2019; 9:263-70.
26. Lesch KP, Waider J. Serotonin in the modulation of neural
plasticity and networks: implications for neurodevelopmental
disorders. Neuron. 2012; 76:175-91.
27. Sindi IA, Tannenberg RK, Dodd PR. A role for the neurexinneuroligin complex in Alzheimer's disease. Neurobiol Aging
2014; 35:746-56.
28. Meng XY, Zhang HX, Ayaz M, Sadiq A, Junaid M, Ullah F et al.
Flavonoids as prospective neuroprotectants and their therapeutic
propensity in aging associated neurological disorders. Front Aging
Neurosci. 2019; 11:155.
29. Khanal P, Mandar BK, Patil BM, Hullatti KK. In silico
Antidiabetic Screening of Borapetoside C, Cordifolioside A and
Magnoflorine. Indian J Pharm Sci. 2019; 81(3):550-555.
30. Khanal P, Mandar BK, Magadum P, Patil BM, Hullatti KK. In
silico docking study of Limonoids from Azadirachta indica with
pfpk5: A Novel Target for Plasmodium falciparum. Indian J
Pharm Sci. 2019; 81(2):326-332
31. Mezei M, Cui M. Molecular docking: a powerful approach for
structure-based drug discovery. Curr Comput Aided Drug Des
2011; 7:46-57.
32. Yabuuchi H, Niijima S, Takematsu H, Ida T, Hirokawa T, Hara T
et al. Analysis of multiple compound–protein interactions reveals
novel bioactive molecules. Mol Syst Biol 2011; 7:472.
33. Pattanashetti LA, Taranalli AD, Parvatrao V, Malabade RH,
Kumar D. Evaluation of neuroprotective effect of quercetin with
donepezil in scopolamine-induced amnesia in rats. Indian J
Pharmacol. 2017; 49:60-4.
34. Zhang J, Yuan K, Zhou WL, Zhou J, Yang P. Studies on the active
components and antioxidant activities of the extracts of Mimosa
pudica Linn. from southern China. Pharmacogn Mag 2011; 7:359.
35. Murata M, Fukushima K, Takao T, Seki H, Takeda S, Wake N.
Oxidative stress produced by xanthine oxidase induces apoptosis
in human extravillous trophoblast cells. J Reprod Dev. 2013; 59:713.
36. Hogan DB. Long-term efficacy and toxicity of cholinesterase
inhibitors in the treatment of Alzheimer disease. Can J Psychiatry.
2014; 59:618-23.
HOW TO CITE THIS ARTICLE
Duyu T, Khatib NA, Khanal P, Patil BM, Hullatti KK. Network
pharmacology-based prediction and experimental validation of Mimosa
pudica for Alzheimer's disease. J Phytopharmacol 2020; 9(1):46-53.

53

Spine 4.5 mm

ISSN 2542-6214
Volume 13 | Issue 2 | May-August 2020

Indian Journal of Health Sciences and Biomedical Research KLEU • Volume 13 • Issue 2 • May-August 2020 • Pages 1-**

INDIAN Journal of

Health Sciences and
Biomedical Research KLEU
www.ijournalhs.org

Original Article

Access this article online
Quick Response Code:

Website:
www.ijournalhs.org
DOI:
10.4103/kleuhsj.
kleuhsj_111_19

Pharmacist‑led intervention on adverse
events following immunization at a
tertiary care hospital: A randomized
controlled study
Nagel Baptist Menezes, Shashikala Wali, Madiwalayya Shivakantayya Ganachari
Abstract:
CONTEXT: An adverse event following immunization (AEFI) is defined as “any untoward medical
occurrence which follows immunization and which does not necessarily have a causal relationship
with the usage of the vaccine.” Pharmacists who do not administer vaccines also have a role in
promoting the importance of immunization in other ways, which include: (1) history and screening
of patients, (2) patient counseling, (3) documentation, (4) formulary management, (5) administrative
measures, and (6) public education and awareness.
AIMS: This study aimed to assess AEFI and record and report AEFIs.
SUBJECTS AND METHODS: Forty‑seven individuals were screened and randomized into two
groups. One group received the conventional therapy, whereas the second group received pharmacist
intervention. A comparison of the two groups gives an idea of how the objectives were fulfilled.
STATISTICAL ANALYSIS USED: Chi‑square test and McNemar test were used for statistical
analysis.
RESULTS: From the 47 individuals screened, 40 were selected and divided into two groups of 20
each: intervention and control groups. Of the two groups, 67.5% and 32.5% were male and female,
respectively. A wide range of vaccines were administered, of which oral polio vaccine was the
most administered, and typhoid, haemophilus influenzae type b, rotavirus, and Tdap were the least
administered. Fever was the most commonly recorded AEFI, and loss of appetite was the least
recorded.
CONCLUSION: The reporting rate of AEFI increases with the intervention of a clinical pharmacist.
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Adverse events following immunization reporting, oral polio vaccine, pharmacist intervention,
vaccination
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Introduction

N

ational immunization programs (NIPs)
make use of vaccines that are assumed to
be efficacious and safe when used correctly[1]
Vaccines are not risk free – adverse events
post vaccination can occur. The trust of the
public on vaccine safety is a factor which
promotes vaccination programs and their
success.[1,2] Every year, 2.5 million child
This is an open access journal, and articles are
distributed under the terms 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.
Forreprintscontact:WKHLRPMedknow_reprints@wolterskluwer.com

deaths globally are prevented by vaccines.
Two million or more child deaths can
be avoided yearly by immunizing with
vaccines that are available currently.[3]
Vaccines are biological substances that
enhance the immunity of a human subject to
a specific vaccine preventable disease (VPD).
One of the most effective (financially) public
health interventions is immunization which
protects an individual and public from VPDs
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and death, every year.[1-4] Vaccines are administered to the
healthy, including new born infants in large numbers. The
role of vaccines in countries like India is significant – which
can promote health, which, in turn, has a significant reach
and an impact and reduces treatment cost.[5]
The failure of dealing quickly and effectively with
vaccine‑related adverse event allegations reduces the
confidence of the general public on vaccines, which
ultimately results in reduced coverage of immunization
and increased incidence of diseases. Although vaccines
used in NIPs are considered safe and effective, like
alternative pharmaceutical products, they are not risk
free and occasionally, adverse events will occur resulting
from vaccinations.[1-3]
There is low tolerance to adverse events following
vaccination by the general public due to the fact that
vaccines are administered to healthy individuals to
prevent the disease. Hence, high safety standards are
expected from vaccines as compared to medications
used to treat people that are sick. [6] The need to
detect and investigate adverse events following
immunization (AEFI) has resulted from the lowered
tolerance for risks of vaccines compared to other
pharmaceutical products.[3]
According to the World Health Organization (WHO),
“an AEFI is defined as any untoward medical occurrence
which follows immunization and which does not
necessarily have a causal relationship with the usage of
the vaccine.”[1]
AEFIs are categorized into five main categories:
1. Vaccine product‑related reactions
2. Vaccine quality defect‑related reactions
3. Immunization error‑related reactions
4. Immunization anxiety‑related reactions
5. Coincidental events.[1-3]
Clinical pharmacists can be placed into the field of
vaccination to help not only on the quality and quantity
of vaccination services but also in the minimization of
financial burden of the needy and increase in community
awareness, participation, and education. Pharmacists
are important in providing patient information and
informed choices when it comes to immunization, as
well as in benefit–risk comparison.
Pharmacists have the knowledge and the ability to
determine and identify patients who fall in a particular
target group for certain vaccinations. They can also ease
the patients’ fears by providing information and facts
of risks related to not being immunized, thus leading to
reduced hesitancy of vaccination.[7,8]
128

In India, pharmacists do not receive certification required
for the administration of vaccinations, but pharmacists
who do not administer vaccines have a crucial role in
other aspects, which include:
• Screening of patients
• History of patients
• Patient counseling
• Documentation
• Formulary management
• Administrative measures
• Public education
• Public awareness.[9,10]

Subjects and Methods
The study protocol was prepared and submitted to
the Ethics Committee (KLECOP/665/2018‑19), KLE
Dr. Prabhakar Kore Charitable Hospital and Medical
Research Centre. This was a randomized controlled
study. Ethical approval was obtained from the Ethics
Committee of KLE College of Pharmacy, KAHER,
Belagavi.
The study was set to be carried out in the outpatient
Department of Paediatrics at KLES Dr. Prabhakar Kore
Hospital and MRC. The inclusion criteria included
patients aged up to 18 years of either gender, outpatients
for whom vaccination was given, and the parents/
caretakers of the child who provide their willingness for
informed consent form. The exclusion criteria included
patients who were traveling.
Screening was done according to the eligibility criteria.
Participants or the parents of the participants were
provided and informed with the study details. Both were
informed about the procedures in the work and the rights
to withdraw from the study at any moment. Subject data
regarding the reason of withdrawal from the study was
registered and documented for statistical evaluation.
This randomized controlled study was carried out
in the outpatient Department of Paediatrics in KLES
Dr. Prabhakar Kore Hospital and Medical Research
Centre, Belagavi, which is a tertiary care hospital in
North Karnataka. The study included forty children
aged till 18 years with consent received from their
parents/guardian. Approval of the Institutional Ethical
Committee was obtained prior to the study. All details
were recorded in a predefined pro forma which included
personal information and vaccination details.
Other study materials such as patient profile
forms (online), patient information leaflets, patient
information sheet, informed consent forms, and
questionnaires were prepared. The AEFI form prepared
by the WHO was also used in the study.
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Randomization was carried out by using online
research randomization software. Follow‑up was done
telephonically/physically whenever applicable for the
experiment group.

Results
From the randomized participants that completed the
study, twenty were divided into control group and
twenty in the intervention group. The analysis was only
performed for those participants that completed the study.
There was a total of 13 boys and 27 girls in the study. The
control group consisted of 4 boys and 16 girls, making up
20% and 80% of the group, respectively. The intervention
group consisted of 9 boys and 11 girls, making up 45%
and 55% of the group, respectively. [Figure 1].
The mean age in years for the control group was 1.07 ± 1.08,
whereas that of the intervention group was 0.67 ± 1.22.
There were a total of 13 boys and 27 girls in the study. The
control group consisted of 4 boys and 16 girls, making up
20% and 80% of the group, respectively. The intervention
group consisted of 9 boys and 11 girls, making up 45%
and 55% of the group, respectively.
A large number of vaccines were administered. The most
common vaccine administered was oral polio vaccine at
twenty administrations, majority of which were in the
control group (60%). Hepatitis B was the second most
administered vaccine at 14 doses, of which majority were
in the control group (8/14). Bacillus Calmette–Guérin
and diphtheria, pertussis, and tetanus vaccines were
followed at 12 doses and 11 doses, respectively [Figure 2].

group and 19 were reported in the intervention group.
The injection site reactions were in the second place at 13
reports, of which 2 were reported by the control group
and 11 were recorded from the intervention group.
[Figure 3].
Five incidents of rashes were noticed on the body of a
child in the intervention group.
There was only one report of loss of appetite in the
intervention group, but it did not show relationship to
the vaccine administered.
There were two cases of vomiting recorded in the
intervention group.
There were five reports of AEFI in the control group.
The association of AEFI with the number of vaccines
taken was checked. It was found that participants that
took more than one vaccine in the control group were
more likely to have an AEFI. The highest number of
reactions reported by an individual was two reactions.
The recorded reactions were considered minor reactions
that are not life threatening and can be prevented with
appropriate therapy.

Discussion
In a country like India, there is standing gender
discrimination.[11] In a study carried out, it was found
that females were less likely to get immunized, especially
in the western parts of the country due to religious

It was also observed that the least common vaccines
administered were haemophilus influenza type b
bacteria and rotavirus, which were at one dose each.
Fever was the most commonly reported AEFI with a total
incidence of 23, of which 4 were reported by the control

Figure 1: Comparison of control group and experiment group with age and gender

Figure 2: Comparison of control group and experiment group with vaccination
status
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Through this study, it was identified that there is a
need to invoke knowledge in the parents of children
that undergo immunization, resulting in a better
response rate. There is a need of a constant surveillance
system to be incorporated into the health‑care system
for monitoring and reporting AEFI within the tertiary
care hospital even though no serious reactions were
observed. Pharmacists can help in the management of
AEFI by providing information to the vaccine prescriber,
administrator, and the patient/parent of the patient
regarding the same.
Figure 3: Comparison of control group and experiment group with adverse events
following immunization reported status

standings or financial standings of poor households. In
our study, it was found that there was no such case. Both
male and female participants received immunization.
It was also found that more female children when
compared to male children were taken for immunization.
It may be due to the changing mindset of the parents and
the acceptance that both genders are equal.
There were only five AEFIs reported in our study, namely
fever, injection‑site reactions, rash, vomiting, and loss
of appetite. Twenty-three cases of fever, 13 cases of
injection-site reactions, and 5 cases of rash were reported
owing to vaccination. Vomiting and loss of appetite
were not related to vaccination but were reported by
the parents anyway. According to a study conducted,
fever was a common reaction experienced by 158/396
participants enrolled, followed by injection‑site reactions
at 161/396 responses.[12] These reactions were considered
to be nonserious events. Serious events for immunization
are sepsis, encephalopathy, abscess, thrombocytopenia,
anaphylaxis, and toxic shock syndrome. It is also
known that a serious event is any event that is life
threatening, persistent, or causes significant disability,
hospitalization, or even death.
In a study conducted, [13] the authors showed that
supervision is required to enhance AEFI reporting by
patients. In their study, they tried short messaging
service as a mode of communication with the patient
to determine any AEFI. In our study, we conducted
telephonic communication with the parents of the
children that underwent immunization. In our study,
it was apparent that the use of pharmaceutical care was
necessary for enhanced AEFI reporting rates. The control
group in our study showed a response of only five out
of twenty participants, whereas our intervention group
showed the entire twenty out of twenty reports though
the reports were not necessarily related to AEFI. From this
comparison, it is clear that there is a need for pharmacist
intervention in the enhancement of AEFI reporting in
parents of children undergoing immunization.
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Spontaneous reporting of parents or caretakers of
the children who undergo immunization needs to be
enhanced as it can play an integral part in vaccine safety
surveillance and can help development at a national
level. Provision of pharmaceutical care can advocate
consumer reporting and can benefit by signal detection,
improve consumer confidence in immunization, and also
provide vaccine safety communication to health‑care
facilities and community.
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ABSTRACT
Background: Serious adverse events (SAEs) are preventable if reported on time. Assessment of harm caused by
clinical trials is difficult than assessing the benefits as it relied on the information as recorded by the study team.
Hence it is important to have knowledge about quality safety reporting. The objectives of the study were to assess root
cause for the timeline deviation found in SAE report and to develop the corrective action and preventive action to
minimize deviation rate.
Methods: A retrospective study was conducted in KLE’s hospital and MRC, Belagavi. Data was collected from SAE
documented trial study files. Between August 2016 to August 2019, 25 SAE occurred during clinical trials which
were included in the study through complete enumeration and purposive sampling.
Results: Data was analyzed for SAE reporting timeline where in no deviation was found in initial report. It was seen
that all SAEs were not related to investigational product. The narrations of SAE were according to standardized
format as per Ethics Committee review report. A gap was observed between onset of SAE and initial report in 16 case
reports.
Conclusions: The study concluded that there was a lag in reporting from onset of SAE to initial report even though
there was no deviation observed in the initial report timeline. The main contributing factors were admitting in
different hospital without information and lack of knowledge by subjects or their relatives which shows the need of
awareness about quality safety reporting.
Keywords: Serious adverse reaction, Investigational product, Ethics committee, Safety reporting, Principal
investigator, Corrective action and preventive action, Root cause analysis

INTRODUCTION
“Clinical trial is a research program conducted on human
beings to. Evaluate the medical treatment, investigational
medicinal product, or device.” The intention of clinical
trial is to detect new and improved methods of treatment
and prevention, screening and diagnosing different
diseases. There are four phases in clinical trial, and each

phase is conducted according to applicable regulatory
guidelines (ICH-GCP) and approved protocol developed
by sponsor.1
The Institutional Ethics Committee (IEC) or Institutional
Review Board (IRB) and regulatory authority of the
country ratify the ethical principles of beneficence,
justice, and non-maleficence to protect the safety, dignity
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and values of the subjects involved in clinical trial. Thus,
while. conducting clinical trial, by all stakeholders to be
ethical and must know the terminologies used in safety
reporting, requirements for serious adverse event (SAE)
/adverse drug reaction (ADR) reporting. Compensation in
case of any injury or death occurring during the trial is
the responsibility of all stakeholders involved.

SAE

Terminologies of safety reporting

During in clinical trial for a certain. investigational
product, some subject may experience SAE that may or
may not be drug associated but event is unexpected.2

Adverse event
Any inappropriate/unexpected medical occurrence
(including signs and symptoms, abnormal laboratory
findings etc.) during treatment with pharmaceutical
investigational medicinal product exposed by subject
involved in clinical trial.
ADR
A noxious and unintended response at any doses
normally used or tested on specific subjects with
investigational product (in cases of approved or new
unregistered pharmaceutical products).

An AE/ADR that is related with hospitalization, life
threating events, or death of the subjects involved in
clinical trial.
Suspected unexpected serious adverse reaction

During ongoing studies if SAE occurs study team
Principal Investigator (PI) is responsible for initial SAE
reporting to IEC, Drug Controller General of India
(DCGI) and sponsors within 24 hours. Followed by due
analysis reporting of SAE to EC, DCGI and sponsor
within 14 working days of SAE occurrence. IEC
members review the SAE report and provide its opinion
on safety concern and financial compensation to the
DCGI within 30 days of receiving the report SAE. With a
reference of EC opinion and expert committee of DCGI,
DCGI determine the quantum of compensation of SAE.
Compensation payment by sponsor to subject within 30
days of receipt order from DCGI.3

Figure 1: SAE reporting and compensation timeline.
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safety reporting. Hence this study was conducted for
further understanding related to safety reporting
deviations with the objective to assess root cause for the
deviation seen in reported SAE as per new drug and
clinical trial rule-2019 and to corrective and preventive
measures to minimize the deviation rate.

Figure 1 illustrates the SAE reporting timeline &
compensation timeline as per the Chapter VI and Ⅶth
schedule of New Drugs and clinical trial rules-2019.4
Safety reporting is a major part of clinical trial related
SAE management which can be dealt by root cause
analysis (RCA) put forwarded with corrective action. &
preventive action (CAPA). RCA is comprehensive term
enclosing collections of required problem. solving
techniques used to identify the real cause of nonconference or quality problem. In this study RCA is used
to know the reason for delay in Safety reporting. The
RCA process provides us with a way to identify the
cause, that affect the safety reporting with in regulatory
SAE reporting guidelines and develop corrective action
that contribute to the event and how to prevent future
events.5

METHODS
A retrospective study was conducted at KLES Dr.
Prabhakar Kore Hospital and Medical Research Centre,
Belagavi for the period of 6 months (October 2019 To
March 2020). The data was collected for the period of 4
months from SAE documented trial study files, Appendix
XI through purposive sampling and complete
enumeration resulting in 25 study samples. SAE occurred
during clinical trials at site level period between August
2016 to August 2019 and descriptive analysis was done.
Ethical clearance was obtained from Ethical Committee
for human subjects, KLE college of Pharmacy, Belagavi.
Confidentiality and non-disclosure agreement were
obtained. SAE were reviewed and assessed for
occurrence of SAE, actual report to site / study team,
initial report timeline, due analysis report by PI, SAE
report analysis by IEC members and SAE narrations. Post
assessment the SAE files are compared for their
respective slandered reporting timelines and evaluated for
any deviations. CAPA module was developed once the
deviations were seen.

CAPA is a process that inspect and resolves problems,
identifies the causes, takes corrective action and prevents
repentance of the root cause. Corrective action is an
addition part of RCA to find the root cause that. proceed
the problem and takes the action directed at the root
cause. Preventive action is continued step of corrective
action to inhibit the repeatedly occurrence of causes by
providing training or developing the principles to cut
down the gaps in safety reporting and maintains the
quality of safety reporting process.6
Clinical trial related AE/ADR/SAE or any injury is a
major concern and strictly, periodically safety reporting is
the standard. form of action that is taken at site level in
order to maintain the quality of safety reporting. At some
point there might be a gap in SAE reporting process,
hence to reduce the gaps and quality view, we need some
basic. principles to observe and minimize the gap in
safety reporting process. Here the principles which helps
us are, RCA put forward with CAPA which can cut down
further safety related issues and maintains the quality of

RESULTS

This study was conducted to find deviation in SAE
reporting from August 2016 to August 2019. The results
showed that, after the assessment of SAE reports through
Appendix XI, 25 SAE were reported. No deviations were
observed in the initial report and SAE review timeline by
IEC, but one deviation in due analysis report was seen.
Table 1 shows the pattern of SAE reported to site with
respective timeline.
Table 1: SAE Report timeline at site.

Parameters

Std. SAE report timeline

Initial report

Within 24 hrs
14 days of knowledge of
occurrence
30 days to initial report

Due analysis report
SAE review by IEC

Followed standard
procedure
25

Not followed or
deviation
0

24
25

1
0

Total
25
25
25

Table 2: Due analysis report.
Due analysis report
Within 14 days
Beyond 14 days
Not applicable
Total

Follow up I
f
%
12
48.0
1
4.0
12
48.0
25
100.0

Follow up II
f
%
1
4.0
8
32.0
16
64.0
25
100.0

Follow up III
f
%
00
00
4
16.0
21
84.0
25
100.0

Final report
f
%
12
48.0
12
48.0
1
4.0
25
100.0
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On further assessment of due analysis report, it was
observed that 48% had their first follow up within 14
days and 4% had their second follow up. But there was
no third follow up within 14 days. It was also observed
that 4%, 32% and 16% had their first, second and third
follow ups beyond 14 days respectively. Final report was
seen to be done within 14 days and beyond 14 days by
48% each. The table and graphical presentation of the due
analysis report was mentioned in Table 2.
As discussed in Table 1, there was no deviation found in
SAE initial reporting. But there was large gap seen in 16
cases between occurrences of SAE to initial report
showed in Table 3.

had lack of knowledge regarding SAE reporting
procedure by subject/LAR. Due to requirement of
emergency treatment, 7 got admitted to their nearest
hospitals, which led to delay in reporting to PI.
Negligence in reporting of SAE by LAR were seen in 2
cases due to death of subject at home. Interruption in
reporting were seen in 3 cases because of late response by
study team.
25 SAE reports found at site from August 2016 to August
2019 were not related to investigational medicinal
product (IP) (Table 5). As per the EC review report all
SAE narration followed standard procedure (Table 6).
Out of 25 SAE, 72% were recovered, 20% succumbed to
death and 8% had withdrawn from the study (Table 7).

Table 3: Gap in occurrence of SAE to initial report.
Table 5: SAE related to IP.

On time
Gap b/w onset of SAE to
initial report
Total

Initial report
Frequency %
9
36.0
16

64.0

25

100.0

Table 4: Causative factors for the gap found in SAE
reporting.
S. no.
1
2

3

4

Causative factors
Lack of knowledge
by subject relatives
Admitted to other
hospital without
information
Subject LAR
negligence to
communicate with
study team
(home death)
Late response by
study team

Total

0

07

02

25
44

12

Not related
to IP
25

Total
25

Table 6: SAE narration.
Followed std.
procedure
25

SAE
narration

No. of SAE
Frequency %
04

Related to IP

SAE

Not
followed
0

Total
25

Table 7: Outcomes of SAE.
SAE
Recovered
Death
Withdrawn from
study
Total

Out come
Frequency
18
5

Percentage
72.0
20.0

2

8.0

25

100.0

CAPA module
03

19

16

100

While assessing the SAE narration it was found that the
main root cause (Table 4) for gap between SAE onset to
initial report are as follows. Out of 25 cases, 4 of them

This study suggests that implementation of following
CAPA to provide effective information and minimize the
gaps occurred in SAE occurrence to initial report which
will also improve the quality of the safety reporting
process (Table 8).

Table 8: CAPA module.
Causative factors

Lack of knowledge by subject relatives
(n=4) (25%)

CAPA
Periodical telephonic training to participant/LAR.
Pre-recording the procedure which can be reminded on participant’s
requirements.
Develop and Implement IEC technique to standardize the communication
method
Making and providing of flow charts, pamphlets which includes safety
reporting procedure in local language.
Continued.
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Causative factors
Admitted to other hospital without
information
(n=7) (44%)
Subject LAR negligence to communicate
with study team
(n=2) (12%)
Late response by study team (n=03)
(19%)

CAPA
Develop e-device of automated SAE detection that is attached to patient.
GPS tracking device to track the patient.
Develop an universal mark on participant hand that identifies as clinical
trial participant understand only by medical professional.
Educate and encourage the report of all events related to drug during
clinical trial.
Create awareness regarding the importance of safety reporting
Psychological support to patient and patient relatives.
Develop a patient oriented quick repose team
Collaboration of multidisciplinary team
Up gradation of knowledge &skills of study team

n=sample size.

DISCUSSION
A retrospective study was conducted in KLES Dr.
Prabhakar Kore Hospital and MRC Belagavi. Data were
collected from SAE clinical trial files Appendix XI. 25
reports of SAE were included through complete
enumeration and purposive sampling.
SAE were assessed for root cause analysis including
occurrence of SAE, actual report to site and personnel,
initial report timeline, due analysis report by the PI, SAE
report analysis by the IEC members and SAE narrations
and further CAPA was developed to help in minimizing
deviation rate.
In this study, 25 reports were analyzed and it was seen
that initial report and SAE review by IEC followed
standard report timeline but there was one deviation seen
in due analysis report. Similarly, a study conducted in
USA by Hughes to identify the differences in reporting
SAE in industry sponsored clinical trials registries and
journal articles on antidepressant and antipsychotic drugs
was done which showed that out of 1608 SAEs, 60% had
no description. Most cases of deaths and suicides were
not reported in articles. The trials with zero SAEs were
2.35 times more likely to be published giving out
incomplete information to clinicians.8
Another study conducted by Tripahi in Mumbai, to
review SAE reports by IEC of tertiary care hospital,
Mumbai it was observed that before amendment of Indian
regulations of clinical trials reporting was late by 55.6%
whereas SAE reports were delayed by only 18% post
amendment. Seventeen median days were taken in SAE
reporting before and 5 median days after amendment
respectively stating the poor compliance in reporting
before amendment.14
In current study, as per the EC review report all SAE
narration followed standard procedure and was not
related to investigational product. Also, a study
conducted in US by Moore, evaluated the reports
received by FDA where in out of 528,192 fatal outcomes,
4.7% were directly by health professionals and
consumers and 95.3% by drug manufacturers. Report

completeness from drug manufactures was seen to be
poor lacking the event date, gender, age compared to
direct submission by agency.16
In the present study outcomes of patients have been
reported where in 72% were recovered, 20 were dead and
8% had withdrawn from the study. Quality assessment of
SAE reporting to academic sponsors of clinical trials was
done in France over 247 reports where in seriousness of
the event was unknown in 3.6% of the reports and
causality assessment was missing in 9.3%. There was
lack of information in 15% of the reports with missing
onset date of SAE in 5.7% and patient outcome in 12.1%.
Completeness and accuracy of the reporting was seen to
be far from the optimal level which was in contrast to this
study.7
A gap between the onset of SAE and initial reporting was
identified in 16 cases out of 25 reports in this study after
the in-depth analysis. The causative factors were mainly
being admitted to different hospital without information,
lack of knowledge by subjects/participant or relatives,
late response by study team and LAR negligence to
communicate with study team with 44%, 25%, 19% and
12% respectively. Similar study conducted in US for root
cause analysis of SAE among older patients identified
lack of communication with 43.9% being the most
common underlying cause for SAEs occurrence.12
A CAPA model was also formed in this study including
training of the study team and the participant/subjects,
effective communication skills, use of GPS tracking
system and Information Education Communication (IEC)
activities for awareness with advice on implementation.
A similar study in China developed a computer assisted
Adverse Drug event alarm and assessment system for
hospital in patients with automated screening, assisted
evaluation, risk analysis and spontaneous reporting
system.11
CONCLUSION
This study focused on quality of SAE reporting by
principal investigator to the regulatory bodies. On time
reporting of safety report is an essential part of
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participant safety. By doing a retrospective assessment,
concludes that 25 SAE reports were identified & there
was no deviation in initial reporting but there was a
deviation seen in due analysis report when compared with
standardized SAEs reporting timeline guidelines. It was
observed that all SAEs were not related to investigational
product and also, the narrations of SAEs followed the
standardized procedure when reviewed by Ethical
Committee. On further analysis, it was seen that there
was a large gap in initial reporting after the onset of
SAEs which helped in the development of CAPA module
which is stressing on communication and awareness
about importance of safety reporting.

9.

10.

Recommendations

11.

Research can be conducted on the larger sample.
Assessment of compensation amount paid by sponsors
within timeline can be done. Effective implementation of
CAPA model with further improvement in quality of
SAE reporting.

12.
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ABSTRACT
Motion sickness is a complex syndrome representing symptoms nausea and vomiting. Anti-motion
sickness drugs can build up the rate of adaptation without symptoms being evoked. The present
study aimed to formulate and evaluate Promethazine hydrochloride as a lozenge to combat flaws
in regard to conventional dosage form. The sucking and swallowing process is a simple method
for relieving symptoms, the mechanism being development of increased saliva, swallowing and
this process equals the Eustachian tubes. Promethazine hydrochloride is a BCS class I,
phenothiazine derivative showing antihistamine, sedative and antiemetic effect being a H1
receptor blocking agent, it also acts by blocking the action of acetylcholine and is indefinitely
metabolized by the liver. Lozenges were prepared by heating and congealing method with isomalt
and sucrose as a base and HPMC E5 in varying concentrations. Preformulation demonstrated
compatibility of drugs and excipients coordinated using FT-IR and DSC. Post-compression
parameters were studied which included general appearance, thickness, hardness, friability,
cooling check, drug content, moisture content and in vitro dissolution as well as microbial test.
Factorial design 32 was opted to optimize the formulation. Formulation F3 was considered an
engineered medicated confection that met all the requirements showing adequate hardness and
disintegration of 10 kg/cm2 and 13.60 seconds respectively with a strong drug release rate of
98.22%. The microbial test showed large inhibition zone which concluded it showed quite good
resistance and hence was considered as a promising candidate.
Keywords: Motion sickness, Lozenges, Heating, congealing, Zone of inhibition.
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INTRODUCTION
Motion sickness is a complex syndrome inclusive of many aspects besides just nausea and
vomiting. The other established terms for motion sickness are air sickness, travel sickness, sea
sickness. Motion sickness is a result of prevalent disturbance of the inner ear, eyes, skin pressure
receptors, the muscle and joint sensory receptor. The linchpin being velocity integration, also
inclusive of other symptoms such as pallor, sweating, short breath, dizziness, vomiting and
nausea1. The sopite syndrome may also be one of the reasons for its occurrence. It’s observed that
subjects with normal vestibular function, blind individuals and congenitally blind subjects are
susceptible whereas individuals with the loss of labyrinthine functions are less susceptibility. It
can be attenuated by bypassing the exposure to provocative situations completely or by dispensable
functioning labyrinth. Gradual exposure, cumulating the intensities of stimulation over multiple
exposures is considered a competent method for its prevention. Anti-motion sickness drugs such
as Promethazine hydrochloridecan build up the rate of adaptation without symptoms being evoked.
The process of sucking and swallowing is a simple method for relieving mild motion sickness, the
mechanism being production of increased saliva and swallowing which makes the “ear pops” as
the process equalizes the Eustachian tubes. Oral route for drug administration are commonly
acknowledged for conventional and novel drug delivery 2. Lozenges are solid dosage forms
derived from the French word lozenge, intended to be held and sucked in the mouth or pharynx
wherein medicaments are contained in a sweetened base 3. These are either prepared by molding
or compression and depending upon the method used they are called as pastilles or troches
respectively 4.
Promethazine hydrochloride is freely water soluble, phenothiazine derivative shows antihistamine,
sedative and antiemetic effect by blocking H1 receptors. It also acts by blocking the action of
acetylcholine, hence was considered for the treatment of motion sickness.
Its absorption window is from gastrointestinal tract showing clinical effects within 20 minutes
upon oral administration and is indefinitely metabolized by the liver 5.
Oral delivery of the Promethazine hydrochloride in lozenges form is multidirectional or by
mucosal surface thus increasing its bioavailability, hence reducing first pass metabolism, and more
over easy to prepare and store, compact with high patient compliance. This dosage form is widely
appreciated by pediatrics and geriatrics subjects 6. Molding technique which is widely used in the
production of confectionaries is done by heat and congealing method, the resultant known as hard
candy lozenges 7.
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Hard candy lozenges are a combination of sugar and carbohydrates either in amorphous or glassy
state which is also designated as ‘solid syrups of sugar’. Heat labile ingredients are to be considered
as the temperature required for the formulation is high 8.
The purpose of the present study is to prepare Promethazine hydrochloride lozenges by heating
and congealing method to avoid hepatic metabolism and improve the bioavailability for faster
onset of action.

MATERIALS AND METHOD 2,3,4,7
Materials
Promethazine Hydrochloride was obtained as gift sample from Cadila Health care Ltd.
(MORAIYA), Sucrose and Stevia was obtained from Merck Life Science Pvt. Ltd, Mumbai and
Zero Enthalpy Labs Pvt. Ltd, Mumbai respectively. Citric Acid, HPMC E5 and quinoline yellow
from HIMEDIA Laboratories Pvt. Ltd. Ginger samples were obtained from Kings Dehydrated
Foods Pvt. Ltd, Bhavnagar.
Methods
Formulation of Promethazine hydrochloride lozenges
Hard candy lozenges were prepared by heating and congealing technique. Wherein the required
quantity of isomalt and water was allowed to dissolve, when heated upto 300°C. Once completely
dissolved the required quantity of sucrose and citric acid was added to form a clear viscous syrup,
the temperature is then brought down to less than 90°C and then the drug, binder, flavouring agent,
colouring agent and sweetener is mixed with the consistency being maintained. The prepared
solution or mixture was poured into the mould and were allowed to harden upon cooling at room
temperature and then the prepared lozenges were wrapped up in aluminium foils and stored. (Table
1.)
Table 1. Composition of the Promethazine lozenges batches (F1 to F9)
Ingredients(mg)
Drug
Isomalt
HPMC E5
Sucrose
Citric acid
Stevia
Ginger
Colouring Agent
Total weight

F1
25
800
472.22
15
15
15
0.45
1342.67

www.ajphr.com

F2
25
800
944.44
15
15
15
0.45
1814.89

F3
25
800
1416.66
15
15
15
0.45
2287.05

F4
25
800
30
472.22
15
15
15
0.45
1372.67

F5
25
800
30
944.44
15
15
15
0.45
1844.89

F6
25
800
30
1416.66
15
15
15
0.45
2317.05

F7
25
800
60
472.22
15
15
15
0.45
1402.67

F8
25
800
60
944.4
15
15
15
0.45
1874.89
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F9
25
800
60
1416.6
15
15
15
0.45
2347.05
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Optimization by factorial design
Full factorial two level designs were set up using Design expert version 12 was utilized for the
design of experimentation. Independent factors included sucrose (X1) and HPMC E5 (X2) and
dependent factors were hardness (Y1) and disintegration (Y2). These factors were used to evaluate
the relationship between factors that influence a process and its performance.
Evaluation of promethazine hydrochloride lozenge
General appearance:
The presence or absence of odour, texture of the surface and colour was determined
organoleptically.
Thickness and Diameter:
The thickness and diameter of the prepared lozenges were measured in triplicates with a vernier
caliper in mm, the average of which was determined and regulated within ±5% variability.
Hardness test:
The prepared lozenges were tested for hardness using a monsanto hardness tester which is
expressed in kg/cm2 and measured further was mean and standard deviations.
Friability:
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The friability test was carried out by considering twenty lozenges which had been put in the
rochefriabilator and permitted 100 revolutions to be made. The lozenges were reweighed and
dedusted. The weight loss percentage was calculated using formulae,
Percentage friability =

𝑤1−𝑤2
𝑤1

× 100

Where,
W1= Initial weight of 20 lozenges.
W2= Final weight of 20 lozenges.
Weight Variation test:
Twenty lozenges randomly selected from lots were considered, the average weight of which was
determined and compared with the individual weight.
Cooling Tests:
Visual inspections were conducted to check if cracks, air bubbles or black specs were present.
Upon which they were accepted and rejected.
Drug Content:
Lozenges were powdered equivalent to 25mg and dissolved in pH 6.8 Phosphate buffer 100ml
volumetric flask from which 1ml was diluted in 50ml volumetric flask and filtered using filter
paper. The absorbance was measured at 249nm using corresponding blank. It was performed in
triplicates and the calibration curve used to measure the drug content.
Moisture content analysis:
The samples were weighed and crushed in mortar and pestle and were placed in desiccator for 24
hours. After 24 hours the sample were weighed and was determined by using the formulae.
% Moisture Content =

𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡−𝐹𝑖𝑛𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡
𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡

× 100

Disintegration Test (In vitro mouth dissolving time):
The mouth dissolving time of each formulation was calculated by the use of USP Disintegration
apparatus, in which lozenges were put in each tube of the apparatus and the time taken to fully
erode the lozenges was taken into account with the aid of Phosphate buffer pH 6.8 at 37°C. The
study was performed in triplicates which were measured and presented on average.
In Vitro Dissolution studies:
In Vitro release studies were carried out using paddle type USP-II dissolution apparatus
considering 250ml of Phosphate buffer pH 6.8 at 37±0.5°C was taken as dissolution media where
in 50rpm was considered and samples were withdrawn every 5 minutes whose absorbance was
recorded at 249nm.
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Microbial check:
Microbial check was carried out for the optimized formulation wherein the presence of any
bacterial, mold, or spore contamination was observed here it was carried out in the presence of
Staphylococcus aureus.
Stability Test:
Stability testing was carried out as per ICH guidelines at room temperature and at accelerated
temperature.

RESULTS AND DISCUSSION
The present study involves both pre-formulation and post-molded test.
Description:
A white to off white crystalline powder as per IP. The obtained drug was found to be white in
colour.
Melting Point:
The melting point of Promethazine Hydrochloride was found to be 234°C. The study was
conducted using Thiele’s tube apparatus. The results obtained were within the range of 222.0°C 236.5°C thus indicating the purity of the drug sample.
Solubility Analysis:
According to literature Promethazine is freely soluble in water, alcohol, chloroform and is
practically insoluble in ether and acetone. The solubility studies of drug were carried out in two
different pH (pH 6.3 and pH 6.8). The solubility of Promethazine hydrochloride in pH 6.3 and pH
6.8 was found to be 9.83±0.032 mg/ml and 9.15±0.024 mg/ml respectively.
Scanning of Promethazine Hydrochloride (spectrum-λ max):
Drug analysis of Promethazine Hydrochloride pure drug was undertaken with absorption spectrum
scanned over the 800nm-200nm range to determine its λ max. Solutions of concentration 10µg/ml
were prepared in methanol and water mixture. The pure drug showed only one peak of absorption
spectrum at 249.60nm in methanol and water mixture giving the maximum absorption (λ max) of
drug.
Standard calibration curve of Promethazine Hydrochloride:
Promethazine Hydrochloride standard calibration curve was obtained using UV absorption
(SHIMADZU-1900). Sample of varying concentrations were prepared in methanol and distilled
water mixture. Sample were analyzed at λ max of 249.60nm and their absorbance was noted the
equation observed was y=0.0731x+0.0158.

www.ajphr.com

23

Mallappa et al.,

Am. J. Pharm Health Res 2020;8(08)

ISSN: 2321-3647

The standard calibration curve was found to be accurate and precise with slope value of 0.0158
and R2 (Regression coefficient) of 0.998 and the curve was found to be linear in the concentration
range of 2-10 µg/ml (Beer’s range) at 249.60 nm.
FTIR spectroscopy:
FT-IR spectra of pure drug sample, mixture of various lozenges formulation were analyzed and
their results showed similar peaks at their respective wavelengths with no major difference, all the
important functional group frequencies Promethazine hydrochloride were present in the spectral
peaks of the drug and polymer mixture indicating compatibility of drug with polymers.
Differential scanning calorimetry (DSC) Analysis:
Compatibility studies of pure drug along with all polymers were conducted and assessed by DSC
curve (Thermographs). The DSC thermographs of Promethazine Hydrochloride pure drug and
physical mixture containing drug, is malt, HPMC E5, sucrose, citric acid, stevia, flavouring agent
(Ginger), colouring agent (Quinoline yellow).Promethazine hydrochloride showed an endothermic
peak at 234.240C corresponding to its melting point. The melting endotherm of Promethazine
hydrochloride was found to be retained within the limits in the thermographs of physical mixtures
incorporated with drug and excipients used.
PROCESS PARAMETERS OF PROMETHAZINE HYDROCHLORIDE AS LOZENGES:
General appearance:
All the developed lozenges were orange colored and had good physical characteristics with a
smooth surface, and were round and elongated.
Thickness:
The thicknesses of the formulated lozenges were found to be within the range 11.00±0.0235mm
and 14.35±0.0047mm as reported in Table 2.
PROCESS PARAMETERS OF PROMETHAZINE HYDROCHLORIDE AS LOZENGES:
Table 2. Physicochemical parameter of prepared lozenges (F1-F9)
Batches Thickness
(mm)
Mean±S.D
F1
11.00±0.0235
F2
12.05±0.0047
F3
14.10±0.0081
F4
11.55±0.0408
F5
12.50±0.0047
F6
14.35±0.0047
F7
12.00±0.8164
F8
13.56±0.0094
F9
14.00±0.0047
www.ajphr.com

Diameter
(mm)
Mean±S.D
12±0
12±0
12±0
12±0
12±0
12±0
12±0
12±0
12±0

Weight
variation (%)
Mean±S.D
1337.9±0.006
1814.9±0.025
2275.9±0.020
1359.7±0.011
1846.2±0.002
2324.2±0.006
1443.0±0.098
1864.0±0.014
2332.9±0.003

Hardness
(Kg/cm2 )
Mean±S.D
7±0.4714
8±0.4714
10±0.4714
7±0.4714
8±0.4714
10±0.4714
7±0.4714
8±0.4714
10±0.4714

Friability (%) Disintegration
Mean±S.D
(min)
Mean±S.D
0.133±0.0008 10.05±0.0707
0.136±0.0012 11.6±0.4714
0.125±0.0004 13.6±0.4714
0.132±0.0008 11.25±0.2041
0.137±0.0012 11.78±0.3065
0.122±0.0012 13.83±0.4478
0.138±0.0016 11.52±0.0648
0.138±0.0017 12.06±0.0942
0.140±0.0012 20.00±0.4714
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Diameter:
The diameters of all the formulations were constant due to the mold and were found to be
12±00.0000mm.
Hardness:
Hardness was found to be in the range of 7±0.4714 and 10±0.4714 Kg/cm2 as tabulated in Table
2. The results obtained showed that the lozenges have good hardness and these were carried out in
triplicates.
Friability test:
Friability for all the formulations (F1-F9) was found to be within the range of 0.122±0.0012 and
0.140±0.0012 as shown in Table 2.The results obtained indicated that the lozenges developed
conformed to the I.P specifications (<1%) and had good mechanical strength.
Weight variation test:
The average percentage deviation of all lozenges formulations was to be within the mark, and thus
all formulations met the weight uniformity test according to official specifications, ranging from
1337.9±0.006 mg to 2332.9±0.003 mg. As shown in Table 2.
Cooling test:
Visual inspection was conducted during the formulation process to examine any stress crack due
to rapid cooling, the creation of air bubbles, surface cracking and black specs. The formulations
produced were free of cracking, bubble forming and black specs when examined.
In vitro disintegration test:
The rate of erosion of prepared lozenges ranged from 10.05±0.0707 seconds and 20.00±0.4714
seconds. As tabulated in Table 2.
Moisture analysis:
The moisture content ranged between0.530±0.0012 and 0.851±0.0008, which concluded that the
values were within the pharmacopoeial limits (0.5-1%). As shown in Table 3.
Table 3. Moisture, drug content and drug release values
Batches Moisture content (%)
Mean±S.D
F1
0.596±0.0026
F2
0.549±0.0012
F3
0.530±0.0012
F4
0.729±0.0008
F5
0.759±0.0016
F6
0.604±0.0012
F7
0.714±0.0017
F8
0.800±0.0012
www.ajphr.com

Drug content (%)
Mean±S.D
96.2± 0.28
97± 0.81
96.6± 0.08
96.4± 0.08
96± 0.55
97.8± 0.66
95.2± 0.16
97± 0.47

Drug release (%)
Mean±S.D
96.71± 0.55
97.44± 0.84
98.22± 0.48
99.55± 0.63
99± 0.81
97.28± 0.88
96.26± 0.62
95.25±0.71
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99.30±0.75

Drug content:
The mean drug content was registered in triplicates and was found to be between 95.2± 0.16 %
and 97.8± 0.66 %. As represented in Table3.
In vitro dissolution test:
The invitro dissolution study for all formulations was conducted using phosphate buffer pH 6.8
using a USP type II device in which the predetermined samples were removed for 30-40 minutes
at 5 minutes intervals, and then analyzed for 249.60nm. The cumulative release of respective
lozenges was calculated on the basis of the mean amount of Promethazine hydrochloride present.
The dissolution studies for lozenges developed (F1 -F9) were in the range of 95.25% to 99.55%
as tabulated in Table 3. respectively.
Microbial test:
The presence of sugar content makes lozenges susceptible to microbial growth and hence microbial
assessment is seemingly important. The activity was assessed in the presence of S.aureus for the
optimized formulation F3 it was observed that there was a growth inhibition zone of 13mm. Figure
1. showing the zone of inhibition.

Figure 1: Microbial test conducted using S. aureus representing zone of inhibition of
formulation F3
Stability studies:
Stability studies at room temperature (25±2°C and 60±5%RH) and at accelerated temperature
(40±2°C and 75±5%RH) for 30 days were performed for optimized formulation (F3). Lozenges
were examined at the end of 30 day for strength, drug content, and drug release percentage.
Stability testes of F3 formulation showed no significant change in hardness, drug content, % drug
release and other parameters. From the results obtained it was inferred that F3 was stable and
retained its original properties but was found to be more stable at room temperature.
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26

Mallappa et al.,

Am. J. Pharm Health Res 2020;8(08)

ISSN: 2321-3647

DISCUSSION
Promethazine hydrochloride as a white crystalline powder existed in pure state without odour but
had a bitter taste. The melting point is an important factor in order to identify the component and
its purity and was found to be 2340C which is within the range. Promethazine hydrochloride's
solubility in both buffers was sufficiently high, but pH 6.8 (phosphate buffer) in un-stimulated
saliva was moderately effective due to its maximum buffering capacity. Wavelength at which the
absorption of the drug is maximum or the photon absorption is maximum is considered as λmax
which was found to be 249.60nm in a mixture of methanol and water. The results upon conducting
FT-IR and DSC showed that there were no incompatibilities between drug and excipients and that
all the excipients used would not cause any concern in the process as it also indicates that the
mixture was stable. Sucrose and isomalt was used as base in the preparation where in these
components helped in crystallization of the sugar, in glass transition and to produce adequate
hardness also reduced graining tendencies. Stevia the naturally occurring sweetener that was
incorporated to block the bitter taste and provide health benefits such as prevention of cancer and
blood pressure regulation. HPMC E5 was used as a binder when compared with formulations in
its absence didn’t show much of a difference in process parameters. Ginger which was included
not just helps in blocking the bitter taste but also helps in handling motion sickness to quite an
extent. The ratios of sucrose, corn syrup and dextrose used resulted in softening, stickiness and
increased moisture content incorporation in larger amounts may lead to graining tendencies and
recrystallization of the sugar. All formulations produced, suggested a good physical appearance.
Thickness and diameter play a very important role because size helps to generalize the erosion
rate. The friability must be < 1% according to IP requirements and the findings obtained have
helped to infer that the lozenges had sufficient mechanical power. The weight of all the lozenges
prepared didn’t vary much and complied with the requirement. Visual observation revealed that
the bubbles did not occur which indicated that there was no excessive mixing, during the heating
cycle there was no charring nor did caramelization occur and that the lozenges did not crack upon
rapid cooling process. The lozenges eroded within 5-15 minutes (F1-F8), the formulation F-9
resulted in 20 minute disintegration due to the increased lozenge weight with an increase in binder.
Analysis of the moisture in the prepared formulations was found to be less than 2% due to the
reduced capacity of the ingredients to absorb water and hence requires pressurized package to
prevent it from stickiness. In vitro dissolution studies showed relatively good drug release
(95.25%-99.55%) due to greater drug solubility being a component of BCS Class I. Formulations
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F1-F3 did not contain binder, F4-F6 contained binder (30mg), F7-F9 contained binder (60mg)
irrespective of its presence there was no significant difference in drug release profile.
The microbial growth was tested with S.aureus and the zone of inhibition was clearly observed
and passed the test. Larger the zone of inhibition greater the antimicrobial activity and moreover
the presence of ginger also helps in regulating microbial growth due to the presence of the active
constituent gingerol. Stability studies were carried out for F3 formulation at room temperature and
accelerated temperatures and it was seen that there were slight changes in hardness and moisture
content 8±0 and 0.803±0.0013 respectively. The optimal formulation was achieved by imposing
constraints on dependent response and independent variables. The constraints for the response,
hardness and disintegration, were set between 7%-10% and 5-15 minutes respectively. The
recommended concentration of the independent variables was calculated from the plots using the
Design-Expert software with the highest desirability close to 1. The optimal region for getting the
desired response value was obtained throughout the X1 ranging between the 472.22 to 1416.66mg,
X2 ranging between 0-60mg.Formulation F3 was considered optimized as the parameters didn’t
show much of difference in the presence of HPMC E5 owing to the component isomalt which just
not acts as a base but also as a binder.
The use of factorial design was used to systematically investigate the factors affecting the
formulation, and to optimize it in accordance with hardness and disintegration (Figure 2.).Sucrose
(X1) and HPMC E5 (Y1) was considered as independent variables whereas hardness (Y1) and
disintegration (Y2) were considered as dependent variables. Statistical analysis of response (Y1:
hardness): The model F- value of 81.00 implies the model is significant. There is only 0.01%
chance that an F value this large could occur due to noise. P- Value less than 0.0500 indicates that
model terms are significant. Statistical analysis of response (Y2: disintegration): The model Fvalue of 6.73 implies the model is significant. There is only a 2.93% chance that an F-value this
large could occur due to noise. P-value less than 0.0500 indicate model terms are significant. The
regression analysis of model fit revealed that, hardness and disintegration are correlated with active
factors X1 and X2. The software generated optimal formulation F3 containing 1416.66 mg of
sucrose and without HPMC E5 showed experimental prominent hardness of 9.83 kg/cm2 and
disintegration of 13.9011 sec.
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Figure 2. 3D Response graph showing effects of independent factors on hardness and
disintegration

CONCLUSION
A successful attempt was made in this current study to formulate a local and systematic medicated
confection. It’s a simple formulating method and less time-consuming process which is accepted
more organoleptically owing to the incorporation of sweetened base as well as sweetener. The
formulation of this medicated confection centered not on the use of isomalt as a base but also as a
medium to gradually dissolve in the mouth which may also reduce the ability to cause tooth decay.
The sweetened base included sucrose and isomalt a tooth friendly component as it does not cause
tooth decay and formation of plaque as the bacteria present in the oral cavity fail to convert sugar
into acids responsible for decay. Formulation F3 was considered an engineered medicated
confection that complied with all the requirements. Lozenges now has a significant role in
pharmacy, and so anti-emetic medicated confection can help effectively fight movement sickness
by offering a healthier and more efficient start to action.
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was developed by using methanol as solvent system. Curcumin and
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estimation of Curcumin and Gallic acid in bulk drug combination.
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INTRODUCTION
Curcumin

chemically

1,7-bis-(4-hydroxy-3-methoxyphenyl)-1,6-heptadiene-2,5-dione

(Figure 1) is a yellow colored phenolic pigment obtained from powdered rhizome of
curcuma longa linn (Zinziberaceae) commonly called as turmeric.[1] Turmeric is widely used
as Indian traditional medicine, colouring agent and as a spice in various food items. [2]
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Anticancer, anti-inflammatory, antioxidant etc. are some of the potent activities shown by
turmeric.[3] Gallic acid chemically 3,4,5-Trihydroxybenzoic acid.[4-5] (Figure 2), a naturally
occurring low molecular weight triphenolic compound having strong antioxidant activity. It
showed various activities such as antioxidant, anti-inflammatory, neuroprotective, antitumor,
anticancer, antipyretic etc.[6]
Curcumin has been analyzed by various analytical methods such as UV-Spectrophotometric,
HPLC[7] and HPTLC[8] methods which were reviewed in Literature survey. Gallic Acid has
been analyzed as single & in combination with other drugs of pharmaceutical and ayurvedic
dosage forms using analytical methods such as HPLC[9-10] and HPTLC.[11-12] No analytical
methods have been reported for simultaneous estimation of Curcumin and Gallic acid. Hence,
in the present analytical research work, an attempt was made to develop, optimize & validate
UV-Spectrophotometric technique for simultaneous determination of Curcumin and Gallic
acid in bulk combination.

Fig 1: Chemical structure of Curcumin.

Fig. 2: Chemical structure of Gallic acid.

MATERIALS AND METHODS
Drug samples: Gallic acid was obtained as gift sample from Micro Labs Pvt. Ltd. Bangalore
& Curcumin was obtained from Natural Remedies, Bangalore.
Reagents and chemicals: All the chemicals and reagents used for the experiment were of
analytical grade and obtained from the store house of KLE College of Pharmacy, Belagavi.
Methanol was obtained from Molychem, Mumbai and HPLC Grade methanol from

SD

Fine-Chem Limited, Mumbai. Used for Ruggedness Parameter.
Instruments and apparatus: UV-Spectrophotometer of Shimadzu UV-1900 with Lab
solutions software & Shimadzu UV-1800 with UV probe software was used for
determination of Curcumin and Gallic acid.
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Method Development
Development of UV-Spectrophotometric method involved, determination of maximum
wavelength of absorbance for Curcumin and Gallic acid in suitable solvent. Solubility of the
analytes was checked in methanol. Solutions containing both the analytes were scanned for
single and in combination, between the range of 800-200nm respectively. Curcumin and
Gallic acid showed maximum absorbance at 422nm and 264nm wavelength respectively.
Method Validation[13]
According to ICH guidelines the newly developed UV-Spectrophotometric method was
validated in order to prove the suitability of method using optimized method parameters.
Specificity and selectivity
UV-spectrum of blank solvent (Methanol) and solution containing Curcumin and Gallic acid
were scanned between the range of 800-200 nm. The spectrum obtained was compared for
any interference at maximum wavelength of absorbance of respective analytes by the solvent.
Linear range response
Linearity was performed using 10 mg of each Curcumin and Gallic acid, transfer in to
volumetric flask and making up the volume up to 10 ml using methanol in order to obtain
1000 µg/mL of analytes. From the above stock solution, serial dilutions containing
concentration of Curcumin 1, 2, 3, 4, 6 µg/mL and Gallic acid 2, 4, 6, 8, 10µg/mL were
prepared. The solutions were analyzed in triplicates and absorbance was measured at 422nm
and 264nm respectively.
Detection and Quantification limit of analyte[14-15]
Limit of Detection and Limit of Quantification (LOD and LOQ) was calculated by statistical
calculations using following formulas

www.wjpps.com

Vol 9, Issue 4, 2020.

1257

Pancham et al.

World Journal of Pharmacy and Pharmaceutical Sciences

Precision
Precision was carried out using.
System Precision: Six replicates of solution containing 1µg/mL of Curcumin and 2µg/mL of
Gallic acid were prepared and absorbance of each solution was measured at 422 nm and 264
nm respectively and %RSD was calculated.
Intraday Precision: Six replicates of solutions containing 2µg/mL of Curcumin and 4µg/mL
of Gallic acid were analyzed and %RSD was calculated at different time intervals on same
day.
Interday Precision: Six replicates of solutions containing 3µg/mL of Curcumin and 6µg/mL
of Gallic acid were analyzed and %RSD was calculated on three consecutive days.
Ruggedness and Reproducibility
In order to prove ruggedness and reproducibility of method, six replicates of solutions
containing both the analytes were prepared and absorbance of each replicate solution
containing 4µg/mL of Curcumin and 8µg/mL of Gallic acid was measured by different
analyst. Also, different instrument (UV Spectrophotometer: UV-1800) was used and %RSD
was calculated, Change in make of solvent was also employed in order to prove ruggedness.
Solvent and standard stock solution stability
In order to obtain the stability of solvent and stock solution, fresh stock was prepared and
dilutions were made using fresh solvent, absorbance of each dilutions containing both
analytes were compared with that of old stock dilutions and % RSD was calculated.
RESULTS AND DISCUSSION
Development
For simultaneous estimation, both the analytes must be soluble in single solvent system.
Curcumin and Gallic acid, both were found to be soluble in methanol. Detection wavelength
for both the analytes was obtained by scanning analyte solution in spectrophotometer.
Spectrum showed the maximum absorbance at 422nm and 264nm for Curcumin and Gallic
acid respectively. Developed method parameters are presented in (Table 1).
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Validation
Specificity and selectivity
Solvent spectrum obtained displayed no interference of absorbance at maximum wavelengths
of Curcumin and Gallic acid. Both the analytes selectively showed maximum wavelength at
422 nm and 264 nm respectively. The method was found to be specific and selective. UV
spectrum of Curcumin and Gallic acid is presented in (Figure 3-4).
Linear range response
Standard calibration curve was plotted using concentration & absorbance obtained by each
linear dilution of both the analytes. Each showed linear absorbance range between range of 1,
2, 3, 4, 6 µg/mL and 2, 4, 6, 8, 10 µg/mL with regression equation of 0.998 and 0.993 for
Curcumin and Gallic acid respectively. Linearity range data is discussed in (Table 2). The
overlay spectrum of linearity of Curcumin and Gallic acid is presented in (Figure 5) and
standard calibration curve is presented in (Figure 6-7).
Limit of Detection and Limit of Quantification
LOD of Curcumin and Gallic acid was found to be 0.34µg/mL and 1.08µg/mL, LOQ of
Curcumin and Gallic acid was found to be1.03µg/mL and 3.26µg/mL respectively (Figure
1).
Precision
Method was found to be precise as the %RSD calculated for six replicates solution of both
analytes at each precision level was found to be less than 2% (Table 3-8).
Ruggedness and Reproducibility
% RSD values obtained for each analyte was found to be less than 2% which indicates
method was rugged with change in the maker of solvent system and also found to be
reproducible as %RSD obtained for absorbance of each replicate of solution was within the
acceptance criteria by change in the analyst and instrument (Table 9-11).
Solution and standard stock solution stability
The Percentage RSD for absorbance obtained by fresh and old dilutions containing Curcumin
and Gallic acid was found to be within the acceptance criteria and the data obtained showed
that the standard stock solution and solvent system were stable for 5 days. (Table 12).
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Table 1: Developed method parameters.
Sr. No.
1
2
3
4

Parameters
Analytes
Solvent
Max. Absorbance of Curcumin
Max. Absorbance of Gallic acid

Specifications
Curcumin and Gallic acid
Methanol
422 nm
264 nm

Figure 3: UV-Spectrum of solvent (methanol).

Figure 4: UV-Spectrum of Curcumin and Gallic acid.

Figure 5: Linearity overlay spectrum of Curcumin and Gallic acid.
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Table 2: Linearity and range data of Curcumin and Gallic acid.
CURCUMIN (422nm)
GALLIC ACID(264nm)
Concentration Absorbance Concentration Absorbance
1
1 µg/mL
0.152
2 µg/mL
0.120
2
2 µg/mL
0.278
4 µg/mL
0.236
3
3 µg/mL
0.428
6 µg/mL
0.380
4
4 µg/mL
0.612
8 µg/mL
0.530
5
6 µg/mL
0.887
10 µg/mL
0.709
2
0.998
0.993
r
0.149
0.070
Slope
99.80%
99.30%
% Curve fitting
LOD
0.34 µg/mL
1.08 µg/mL
LOQ
1.03 µg/mL
3.26 µg/mL

Sr. No.

Figure 6: Standard calibration plot of Curcumin.

Figure 7: Standard calibration plot of Gallic acid.
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Table 3: System precision.
Curcumin
Concentration Absorbance
1 µg/mL
0.159
1 µg/mL
0.161
1 µg/mL
0.154
1 µg/mL
0.160
1 µg/mL
0.158
1 µg/mL
0.162
% RSD
1.779%

Replicates
1
2
3
4
5
6

Gallic acid
Concentration
Absorbance
2 µg/mL
0.131
2 µg/mL
0.133
2 µg/mL
0.131
2 µg/mL
0.135
2 µg/mL
0.133
2 µg/mL
0.138
1.995%

Table 4: Intraday precision (1st hour).
Curcumin
Concentration Absorbance
2 µg/mL
0.331
2 µg/mL
0.327
2 µg/mL
0.320
2 µg/mL
0.330
2 µg/mL
0.327
2 µg/mL
0.330
% RSD
1.233%

Replicates
1
2
3
4
5
6

Gallic acid
Concentration Absorbance
4µg/mL
0.290
4µg/mL
0.280
4µg/mL
0.282
4µg/mL
0.280
4µg/mL
0.283
4µg/mL
0.283
1.196%

Table 5: Intraday (5th hour).
Curcumin
Concentration Absorbance
2 µg/mL
0.330
2 µg/mL
0.330
2 µg/mL
0.332
2 µg/mL
0.320
2 µg/mL
0.334
2 µg/mL
0.333
% RSD
1.539%

Replicates
1
2
3
4
5
6

Gallic acid
Concentration Absorbance
4µg/mL
0.292
4µg/mL
0.299
4µg/mL
0.304
4µg/mL
0.292
4µg/mL
0.305
4µg/mL
0.303
1.976%

Table 6: Interday precision (day 1).
Curcumin
Concentration Absorbance
3 µg/mL
0.472
3 µg/mL
0.473
3 µg/mL
0.486
3 µg/mL
0.480
3 µg/mL
0.485
3 µg/mL
0.486
% RSD
1.347%

Replicates
1
2
3
4
5
6
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Gallic acid
Concentration Absorbance
6µg/mL
0.407
6µg/mL
0.421
6µg/mL
0.421
6µg/mL
0.414
6µg/mL
0.425
6µg/mL
0.424
1.645%
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Table 7: Interday precision (day 2).
Curcumin
Concentration Absorbance
3 µg/mL
0.461
3 µg/mL
0.458
3 µg/mL
0.458
3 µg/mL
0.459
3 µg/mL
0.460
3 µg/mL
0.461
% RSD
0.300%

Replicates
1
2
3
4
5
6

Gallic acid
Concentration Absorbance
6µg/mL
0.405
6µg/mL
0.399
6µg/mL
0.398
6µg/mL
0.399
6µg/mL
0.409
6µg/mL
0.409
1.278%

Table 8: Intraday precision (day 3).
Replicates
1
2
3
4
5
6

Curcumin
Concentration Absorbance
3 µg/mL
0.470
3 µg/mL
0.476
3 µg/mL
0.476
3 µg/mL
0.477
3 µg/mL
0.477
3 µg/mL
0.479
% RSD
0.643%

Gallic acid
Concentration
Absorbance
6µg/mL
0.418
6µg/mL
0.424
6µg/mL
0.422
6µg/mL
0.426
6µg/mL
0.425
6µg/mL
0.429
0.882%

Table 9: Ruggedness (change in solvent make).
Replicates
1
2
3
4
5
6

Curcumin
Concentration Absorbance
2 µg/mL
0.31
2 µg/mL
0.309
2 µg/mL
0.312
2 µg/mL
0.315
2 µg/mL
0.312
2 µg/mL
0.315
% RSD
0.795%

Gallic acid
Concentration
Absorbance
4 µg/mL
0.276
4 µg/mL
0.278
4 µg/mL
0.268
4 µg/mL
0.267
4 µg/mL
0.270
4 µg/mL
0.270
1.903%

Table 10: Ruggedness (change in analyst).
Replicates
1
2
3
4
5
6

www.wjpps.com

Curcumin
Concentration
Absorbance
4 µg/mL
0.620
4 µg/mL
0.623
4 µg/mL
0.624
4 µg/mL
0.628
4 µg/mL
0.628
4 µg/mL
0.631
% RSD
0.645%
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Gallic acid
Concentration
Absorbance
8 µg/mL
0.548
8 µg/mL
0.550
8 µg/mL
0.552
8 µg/mL
0.556
8 µg/mL
0.558
8 µg/mL
0.562
0.952%
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Table 11: Ruggedness (change in instrument model, uv-1800).
Replicates
1
2
3
4
5
6

Curcumin
Concentration
Absorbance
6 µg/mL
0.945
6 µg/mL
0.948
6 µg/mL
0.951
6 µg/mL
0.952
6 µg/mL
0.952
6 µg/mL
0.953
% RSD
0.322%

Gallic acid
Concentration Absorbance
10 µg/mL
0.723
10 µg/mL
0.712
10 µg/mL
0.713
10 µg/mL
0.716
10 µg/mL
0.717
10 µg/mL
0.717
0.541%

Table 12: Solution stability of Curcumin and Gallic acid.
Replicates

Concentration
of Curcumin

1
2
3

4 µg/mL
4 µg/mL
4 µg/mL
%RSD

Concentration
of Gallic acid
8 µg/mL
8 µg/mL
8 µg/mL

Curcumin
Absorbance
Fresh
Old
0.655
0.648
0.661
0.650
0.663
0.646
1.075%

Gallic acid
Absorbance
Fresh
Old
0.542
0.538
0.547
0.542
0.549
0.537
0.878%

Table 13: Validation parameters report.
Sr. No.
1

5
6

Validation parameters
Linearity range
System Precision
Interday Day-1
Interday Day-2
Precision
Interday Day-3
Intraday 1 st hour
Intraday 5 th hour
By change in solvent
make
Ruggedness
By change in analyst
By change in instrument
LOD
LOQ

7

Solution Stability

2

3
4

Values of Curcumin
1-6 µg/mL
1.779%
1.347%
0.300%
0.643%
1.233%
1.539%

Values of Gallic acid
2-10 µg/mL
1.995%
1.645%
1.278%
0.882%
1.196%
1.976%

0.795%

1.903%

0.645%
0.952%
0.322%
0.541%
0.34 µg/mL
1.08 µg/mL
1.03 µg/mL
3.26 µg/mL
15 days at room
15 days at room
temperature (1.075%) temperature (0.878%)

CONCLUSION
The present research concluded that, newly developed spectrophotometric technique was
found to be simple, specific, selective, linear, precise, robust, rugged and reproducible for the
simultaneous quantification of Curcumin and Gallic acid in its bulk powder combination.
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All the formulation showed floating within 60 secs and had total
floating time of 20h. Formulation F2 considered as ideal because it

showed maximum drug release i.e. 89.02% following higuchi‟s diffusion mechanism.
Conclusion: The in situ gelling systems formed gel instaneously when comes in contact with
SGF and floats for longer duration. Enhanced the gastro retentive time of Cefixime
Trihydrate in stomach. The drug content of solution and gel was within acceptable range of
85 to 115% which ensured dose uniformity in the formulation. The drug content was
maximum for F2. Drug entrapment efficiency of all the formulations was found to be more
than 95% which indicates that there was no significant loss of drug during formulation and
Drug released maximum.
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INTRODUCTION
Oral drug delivery is one of the simplest routes of delivery of drugs for systemic and local
effect. Liquid oral dosage forms are more convenient to administer as compared to solid
dosage forms but cannot achieve the sustained release effect due to less residential time in the
GIT. The development of in-situ gel systems has received considerable attention over the past
few years as it provides the best way to overcome problems of immediate release and short
GI residence of liquids. In-situ gel forming drug delivery systems are capable of releasing
drug in a sustained manner maintaining relatively constant plasma profiles. The in-situ gel
dosage form is a liquid before administration and after it comes in contact with gastric
contents gets converted to gel which floats on gastric contents. The tablet/capsule floating
dosage forms are stable as compared to liquids but the problem with them is that they are
needed to swallow as a whole unit. In case of dosage adjustment these cannot be broken in
halves as these are also designed for controlled release and floating ability also depends on
dimensions of tablets. Elderly patients, children and some patient with certain disease
conditions have difficulties to swallow tablet/capsule dosage forms. Also in case of dosage
adjustments these floating solid dosage forms are needed to be available in different
strengths. Oral floating in-situ gel formulation have some advantages like ease of
administration, enhance bioavailability of the drug, reduce dosing frequency, improve patient
compliance and its production is less complex and so lowers the investment.[1,2] Poorly
aqueous soluble drugs are generally associated with certain problems such as slow drug
absorption which eventually leads to insufficient and variable bioavailability. To enhance the
solubility of poorly water soluble drugs, various techniques are used which includes ßcyclodextrin complexation. ß cyclodextrin trap drug molecule inside its cavity and change its
physicochemical properties which leads to form water soluble complexes of drug. Solubility
enhancement of drug by β-cyclodextrin was done by simple complexation approach using
kneading method. This technique have several advantages like it enhances solubility,
enhances

bioavailability,

enhances

stability,

taste

masking,

prevent

admixture

[3,4]

incompatibilities.

Cefixime Trihydrate is third generation cephalosporin antibiotic with biological half-life 3-4
hours. It exhibit bactericidal activity by inhibiting cell wall synthesis. It is used in the
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treatment of otitis media, uncomplicated urinary tract infections, pharyngitis, tonsillitis, acute
bronchitis, uncomplicated gonorrhoea. It belongs to BCS class IV have very poor water
solubility (55.11 mg/L) which is one of the reason for its low oral bioavailability (40-50%).
After oral administration cefixime is slowly and incompletely absorbed from gastrointestinal
tract. Solubility of drug can be enhanced by preparing water soluble complexes of Cefixime
trihydrate by using ß cyclodextrin complexation. It is an acidic drug with pH 2.6 & 4.1. So, it
is primarily absorbed from stomach [pKa (strong acidic) = 3.45, pKa (strong basic) = 2.92]
thus to improve therapeutic effect and bioavailability it is formulated as floating drug
delivery system. It is formulated as “in-situ” floating gel to achieve controlled release with
improved gastric retention.[5,6,7]
MATERIALS AND METHODS
Materials
Cefixime Trihydrate was obtained as a gift sample from Lupin Pharmaceuticals. Gellan gum
was obtained from Sisco Research Laboratory. Sodium alginate, Calcium chloride, Calcium
carbonate and Hydroxy propyl β cyclodextrin were obtained from Hi Media, Mumbai.
Sodium citrate and Hydrochloric acid was obtained from Nice Laboratory. Deionised water
was obtained from Basic science research laboratrory. Methanol was obtained from S.D. Fine
chemicals Ltd. Mumbai.
Methods
Preparation of inclusion complex of Cefixime Trihydrate
Cefixime-Cyclodextrin inclusion complexes were prepared by using different weight ratios
(1:1,

1:2,

1:3)

of

Cefixime

and

β-cyclodextrin/HP-

β-cyclodextrin.

Firstly,

β-

cyclodextrin/HP- β-cyclodextrin was dissolved in methanol and triturated to get slurry like
consistency. Then cefixime was incorporated into the slurry by triturating continuously for 45
minutes. This mixture was dried, pulverized and stored for further use.[11,12]
Preparation of in situ gelling solutions
Gellan gum (0.5 – 1.0% w/v) and Sodium alginate (1.0 – 2.0% w/v) solutions of different
concentrations were prepared by dissolving these gelling agents in deionized water
containing sodium citrate (0.5% w/v) and calcium chloride (0.15% w/v). These solutions
were heated up to 60 °C to 90 °C with continuous stirring by using magnetic stirrer. Calcium
carbonate (1.0% w/v) and Cefixime Trihydrate inclusion complex (equivalent to 100 mg/5ml)
were added after cooling the solution below 40 °C with continuous stirring to form uniform
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dispersion. These prepared solutions were stored at room temperature until further
use.[13,14,15,16]
Evaluation of inclusion complex of Cefixime Trihydrate
Solubility
100mg of Cefixime trihydrate inclusion complex was dissolved in a beaker containing 25 ml
of distilled water. The samples were kept in metabolic shaker for 24 hours, sonicated for half
an hour, filtered and the filtrate was analyzed by using UV Spectrophotometer at 287nm.[13,14]
Drug content
100 mg of Cefixime Trihydrate inclusion complexes were dissolved individually in 100 ml
0.1N HCl in a volumetric flask. From that 10ml of solution was withdrawn and diluted up to
100ml in volumetric flask. From this solution 1ml was withdrawn and diluted up to 10ml in
volumetric flask. The samples were analyzed under UV spectrophotometer at 287nm
wavelength.
In vitro dissolution study
Dissolution studies were carried out using USP type II (paddle apparatus). The dissolution
medium used was 900 ml of 1.2 pH 0.1N HCl. The temperature was maintained at
37±0.50˚C with continuous stirring at the rate of 50 rpm. 5ml of the samples were withdrawn
at the time intervals of 10, 20, 30, 40, 50 and 60 minutes and sync condition was maintained.
The samples were filtered, diluted and analyzed by UV Spectrophotometer at 287nm.
Evaluation of in situ gel
Physical Appearance and pH
Clarity of solution is one of the most important characteristic of preparation. The clarity of
solutions was determined by visual inspection under black and white background. The pH
was measured by using a calibrated digital pH meter at 25°C.[19,20,21]
Viscosity
Viscosity of all the formulations was determined using a Brookfield digital viscometer by
using spindle number 2 at 50 rpm. The sample temperature was controlled at 251°C before
each measurements.
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In vitro gelation study
Evaluation for gelling capacity can be measure by visualization method. In this method, 5ml
of 0.1 N HCL was taken in glass tube and maintained at 37°C±1°C. Various parameters like
the time taken for in situ gel formation, visual stiffness of gel and the duration of gel remains
intact was observed.
In vitro floating study
The in vitro floating study was determined using USP dissolution apparatus having 500 ml of
simulated gastric fluid (pH 1.2) at 37°C. The time that formulation took to emerge on the
medium surface (floating lag time) and the time that formulation constantly floated on the
dissolution medium surface (duration of floating) were noted by visual observation.
Drug content
The drug content of solution was carried out by dissolving 5 ml of solution (equivalent to 100
mg of drug) in distilled water in such way to obtain 10mcg/ml concentration of solution. The
drug content of gel was carried out by dissolving 5 ml of the solution (equivalent to 100 mg)
to 100 ml of simulated gastric fluid (0.1 N HCl, pH 1.2) to obtain 10mcg/ml concentration of
solution. Both the sample was filtered and analyzed under UV spectrophotometer at 287nm.
Entrapment efficiency
Entrapment efficiency of drug loaded in situ gel was determined by comparing ratios of drug
content in gel with that of sol. Gel was separated from fluid carefully and proceeded for
determination of content as mentioned above.
The Entrapment efficiency (EE %) was determined by following equation;

In vitro Drug Release
The release of Cefixime Trihydrate inclusion complex from the in situ gel preparations was
determined as described by Zatz and Woodford (1987) with some modification using USP
dissolution test apparatus (USP type II) with a paddle stirrer at 50 rpm. This speed was slow
enough to avoid the breaking of gelled formulation and was maintaining with the mild
agitation conditions believed to exist in vivo. The dissolution medium used was 900 ml of 0.1
N HCl (pH 1.2), and temperature was maintained at 37°C. 5 ml of formulation was drawn up
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in to the dissolution vessel containing dissolution medium with help of pipette without much
disturbance. 5ml of sample from dissolution medium was withdrawn at different time interval
up to 8 hrs and sync condition was maintained. The samples were diluted and analyzed under
UV spectrophotometer at λmax of 287nm.[19,20,22]
Release Kinetics
To analyse the mechanism for the release and release rate kinetics of the dosage form, the
data obtained was fitted in to Zero order, First order, Higuchi matrix, Krosmeyer-peppas and
Hixson-crowell model. The best fitting model was selected by comparing the r² values
obtained from different equations.[23,24]
Stability Studies
Short term stability studies for the ideal formulation F2 was performed at both room
temperature and accelerated temperatures. The in situ gel was stored in amber coloured
bottles and tightly capped. The room temperature storage condition was 25±5˚C and 65% RH
and the conditions for accelerated stability studies was 40±2˚C temperature at Relative
Humidity of 75±5%.[25]
RESULTS AND DISCUSSION
Evaluation Studies
Solubility
Solubility of cefixime Trihydrate pure drug was found to be 51.58 mg/L. The inclusion
complex of drug with HP β-CD showed better solubility in water than β-CD complexes. The
inclusion complex of drug with HP β-CD in ratio 1:1 prepared by kneading method showed
highest solubility that is 1510.9 mg/L.
Drug content
The drug content of inclusion complexes of drug in all the ratios of HP β-CD and β-CD was
found to be more than 80%. This shows that there is minimum amount of drug loss during
complexation. (Table No.1)
In Vitro dissolution
All the prepared inclusion complexes showed increment in %CDR over pure Cefixime.
%CDR of pure Cefixime was found to be 40.45% at the end of 1 hr. Formulation of Cefixime
with HPβCD in different ratios of 1:1, 1:2, and 1:3 showed release of 93.78%, 84.1%,
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78.90% respectively. Formulation of Cefixime with βCD in different ratios of 1:1, 1:2, and
1:3 showed release of 71.18%, 68.88%, 66.45% respectively. Inclusion complexes with
HPβCD showed better %CDR than βCD. Because of presence of hydroxy group in HPβCD
significant improvement in in vitro drug release is observed. (Table No.1) and (Table No.2)
Evaluation of in situ gel
Physical appearance and pH
All prepared formulations were found to be white milky and clear. pH values for all the
formulations was found to be satisfactory in the range of 6.6 to 7.0 as tabulated in Table No.
3.
Viscosities
The results of viscosity measurement of the formulations (solutions and gel) F1 – F6 are
tabulated in Table No. 4. The order of viscosity of formulations containing gellan gum was
F3 > F2 > F1 respectively and the order of viscosity of formulations containing sodium
alginate was F6 > F5 > F4. The observed increase in viscosity with increase in concentration
has been noted previously and was attributed to a consequence of increasing chain interaction
with polymer concentration. The formulations showed a marked increase in viscosity with
increasing concentration of sodium alginate and gellan gum.
In vitro gelation study
Optimum viscosity and gelling capacity (speed and extent of gelation). The formulation
should have ability to undergo a rapid sol–gel transition due to ionic interaction. The gelation
characteristics were assessed on an ordinal scale ranging between + and +++ as shown in
Table 3. Formulations F1and F4 were found to form gels immediately but could not retain
their integrity for 24 hrs. Formulations F2, F3, F5 and F6 were found to form gels
immediately and retain their integrity for more than 24 hrs.
In Vitro floating Study
Prepared formulations was evaluated in SGF. Ca2+ ions react with gelling agent to produce
cross-linking polymer chains (gelation) that provides gel barrier at the surface of the
formulation, entrapping the released carbon dioxide in the formed gel network producing
buoyant formulation. Cross linked three-dimensional gel network restrict the further diffusion
of carbon dioxide and drug molecules and has resulted in extended period of floating and
drug release respectively. The floating lag time of all the formulation was found to be less
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than 1 min and the duration of floating for all formulations was found to be more than 24 hrs
except F1 and F4 as tabulated in Table No. 3.
Drug content
The drug content was found to be in acceptable range for all formulations. Percentage drug
content of solutions was found to be in the range of 96.13 to 98.82% and percentage drug
content of gels was found to be in the range of 92.88 to 97.03%. Results show that there is
insignificant loss of drug during formulation.
Entrapment efficiency
Drug entrapment efficiency of formulations was found to be in the range of 96.61 to 98.19%.
In vitro drug release
The cumulative percentage drug release from formulations (F4 – F6) containing different
concentration of gellan gum (0.5, 0.75, 1.0% w/v). At the end of 8 hrs drug release found to
be 64.82%, 89.02%, 76.79% respectively for formulations F1, F2, F3.
Figure No. 2 and Table No. 5 shows the cumulative percentage drug release from
formulations (F1 – F3) containing different concentration of sodium alginate (1.0, 1.5, 2.0%
w/v). At the end of 8 hrs drug release found to be 73.16%, 84.98%, 62.41% respectively for
formulations F4, F5, F6. By this concluded F2 showed maximum drug release i.e. 89.02%.
(Table no.4)
Release kinetics
All the formulations in this study were best expressed by Higuchi‟s diffusion equation, as the
plots showed high linearity (r2=0.9799 to 0.9949. To confirm the diffusion mechanism, the
data were fitted to Korsmeyer-peppas model. All formulations showed good linearity
(r2=0.8973 to 0.9493), with slope (n) values ranging from 0.2328 to 0.3413 indicating that the
release mechanism was Fickian release (n0.45).
Stability studies
The room temperature storage condition was 25±5˚C and 65% RH and the conditions for
accelerated stability studies was 40±2˚C temperature at Relative Humidity of 75±5%.
Stability was tested for 30 days. No significant changes were observed in final formulation
F2. Therefore, it is concluded to be stable.
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Table 1: Data showing results for evaluation of cefixime trihydrate inclusion complex
with hpβcd.
Cefixime Trihydrate : HP-β-Cyclodextrin complex
Solubility
Drug Content
Ratio
%CDR
(mg/L)
(mg)
1:1
1510.9
46.46
93.78
1:2
1315.8
32.80
84.1
1:3
1040.2
23.04
78.90
Table 2: Data showing results for evaluation of cefixime trihydrate inclusion complex
with βcd.
Cefixime Trihydrate : β-Cyclodextrin complex
Solubility
Drug Content
Ratio
%CDR
(mg/L)
(mg)
1:1
1064.6
43.04
71.18
1:2
310.9
31.09
68.88
1:3
225.6
22.07
66.45
Table 3: Data showing results of evaluation of in situ gel.
pH

In vitro
floating lag
time (min)

In vitro
floating
time (hrs)

Gelling
capacity

6.7 ± 0.05

<1

20

++

6.9 ± 0.05

<1

>24

+++

6.6 ± 0.1

<1

>24

+++

6.8 ± 0.05

<1

20

++

6.9 ± 0.1

<1

>24

+++

7.0 ± 0.1

<1

>24

+++

Formulation
Appearance
code
White milky
solution
White milky
solution
White milky
solution
White milky
solution
White milky
solution
White milky
solution

F1
F2
F3
F4
F5
F6

Table 4: Data showing results of evaluation of in situ gel.
Formulation
code
F1
F2
F3
F4
F5
F6

Viscosity
(Sol)
(cps)
249
252
292
308
312
366

www.wjpps.com

Viscosity
(Gel)
(cps)
802
879
952
827
873
932

%Drug
Content
(Gel)
93.94 ± 0.7
97.03 ± 0.6
94.83 ± 0.3
94.34 ± 0.7
95.97 ± 0.4
92.88 ± 0.5

%Drug
Content
(Sol)
96.86 ± 0.1
98.82 ± 0.3
97.84 ± 0.1
97.11 ± 0.3
97.84 ± 0.3
96.13 ± 0.3

Vol 9, Issue 10, 2020.

%Drug
Entrapment
Efficiency
96.97 ± 0.9
98.19 ± 0.9
96.92 ± 0.2
97.15 ± 1.0
98.08 ± 0.3
96.61 ± 0.2

%CDR
64.82 ± 0.44
89.02 ± 0.46
76.79 ± 0.46
73.16 ± 0.66
84.98 ± 0.46
62.41 ± 0.48
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Fig. 1: Comparison of in vitro release profile of Cefixime Trihydrate pure drug with the
ideal formulation F2.
CONCLUSION
Inclusion complex of Cefixime Trihydrate was prepared by using HPβCD for solubility
enhancement and significant changes have been observed in solubility of the drug.
Compatibility study of drug and polymer was determined by IR spectrophotometer. The IR
spectra revealed that there was no interaction between polymers and drugs, hence they are
compatible. The pH of all formulations was found to be satisfactory within the range of 6.6 7.0 thus there would be no irritation to patients upon administration of the formulation. In
vitro gelation studies revealed that, the in situ gelling systems formed gel instaneously when
comes in contact with SGF and floats for longer duration. The formed gel would enhance the
gastro retentive time of Cefixime Trihydrate in stomach. The drug content of solution and gel
was within acceptable range of 85 to 115% which ensured dose uniformity in the
formulation. The drug content was maximum for F2. Drug entrapment efficiency of all the
formulations was found to be more than 95% which indicates that there was no significant
loss of drug during formulation. The in vitro release studies revealed that, initially there was
burst effect then followed by sustained release. The formulation F2 showed maximum drug
release and was considered as ideal formulation based on several parameters such as
Viscosity, In vitro Floating time, Drug content, Drug entrapment efficiency and In vitro drug
release. Ideal formulation F2 was compared with pure drug formulation which shows
www.wjpps.com
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significant increase in in vitro drug release. The results of kinetic data suggested that all the
formulations followed Higuchi model by diffusion mechanism. The „n‟ values obtained from
Korsmeyer Peppas equation suggested that, all the formulations showed drug release by
Fickian diffusion mechanism. Stability studies were carried out for 30 days as per ICH
guidelines in normal conditions and accelerated conditions. Cefixime Trihydrate in situ gel
was found to be stable at the end of 30 days.
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ABSTRACT
Background: Stroke or cerebrovascular accident is one of the leading causes of morbidity and mortality in adult life.
Ischemic strokes are most common type of strokes and they account for 80-85% of cerebrovascular accidents
worldwide. Hypertension, diabetes, dyslipidemia and smoking have been identified as major risk factors. Present
study was undertaken to evaluate the clinical and investigation profile of different types of strokes.
Methods: A total of 100 patients with brain stroke from November 2015 to October 2016 were included. Adult
patients with stroke who attended the emergency department within 24 hours of attack were included. Patients with
known chronic liver or kidney diseases, transient ischemic attack, active infections, history of neoplasia and alcoholic
patients were excluded from the study. A thorough physical examination was conducted and stroke was defined as per
World Health Organization criteria. Blood investigations were done including Magnetic resonance imaging and
computed tomography scan. The data obtained was coded and entered into Microsoft excel worksheet. The data was
analyzed using SPSS statistics software version 20.0.
Results: Majority of the patients (71.00%) were males and 29.0% of the patients were females. Most of the patients
were aged between 61 to 70 years (27.00%). Most of the patients had ischaemic stroke (80.00%) followed by
haemorrhagic stroke (20%).
Conclusions: Ischemic stroke is the more common as compared to hemorrhagic stroke. Detection of vascular risk
factors and primary prevention measures should be initiated during late adolescence or early adulthood.
Keywords: Ischemic stroke, Hypertension, Clinical profile

INTRODUCTION
A stroke, or cerebrovascular accident (CVA), is abrupt
onset of a neurologic deficit of vascular origin. WHO
defines the clinical syndrome of “stroke” as, rapidly
developing clinical signs of focal (or global) disturbance
of cerebral function with symptoms lasting 24 hours or
longer or leading to death, with no apparent cause other
than vascular origin.1
Majority of stroke are ischemic (80%); while others result
from primary hemorrhage either intracerebral or into the
subarachnoid space. Acute ischemic stroke is result of

stroke caused by thrombosis or embolism and is more
common than hemorrhagic stroke. Ischemic strokes
constitute 85-87% of all cases.2 Hemorrhagic stroke
constitute spontaneous intracerebral hemorrhage and
subarachnoid hemorrhage, and account for the remainder
of cases. According to the World Health Organization
(WHO), stroke is the second leading cause of death
world-wide.3 Thus, cerebrovascular disease is a huge
public health problem imposing both as a large disease
burden and a large economic burden on our country.4 The
mortality rate of stroke in the acute phase is as high as
20% and it remains higher for several years after the
acute event in stroke patients than in the general
population.5 Stroke is an illness of escalating
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socioeconomic importance, especially among the ageing
population.
In some geographical areas or within or some racial and
ethnic groups, stroke incidence may be unusually high.
Incidence of stroke varies considerably from country to
country. Based on the review of available information in
India, the prevalence of stroke was estimated as 203 per
100,000 population above 20 years, amounting to a total
of about 1 million cases.6 Up to 85% of all strokes are of
ischemic origin.7 Numerous risk factors are involved in
the development of stroke, such as hypertension, cigarette
smoking, hyperlipidemia and diabetes mellitus.8
Recent study identified that 7% of medical and 45% of
neurological admissions were due to stroke with a fatality
rate of 9% at hospital discharge and 20% at 28 days.9
In a recent study conducted in India, Latin-America and
China, chronic diseases as a whole (stroke, heart disease,
diabetes, chronic respiratory disease, and malignancy)
accounted for the majority of death among the elderly.10
Individual Indian studies have estimated that the
prevalence rates increases from 0.1-0.3/1000 in the <45
year age group to 12-20/1000 in the 75-84 year age
group.11 In India stroke in younger people is high (1832%) of all stroke cases) compared to high income
countires.12 Men are more likely to have a stroke than
women: the male/female sex ratio for India is 7:1.13 This
may be due to differences in risk factors such as smoking
and drinking which are more prevalent among men in
India compared with women.14
In a recent study conducted in Gujarat, It was found that
modifiable risk factors such as hypertension (40%),
alcoholism (35%), smoking (28%) and hyperlipidaemia
(17%) are the commonest cause of stroke among the
elderly;10 and smoking, alcoholism, increased BMI,
diabetes and hypertension are significantly associated
with strokes among young people.15 by 2050, the global
number of old people (aged ≥65 years) will exceed the
number of young people (aged <65 years) for the first
time since formal records began.16
This growth in the aged population, together with the
influence of aging on stroke, suggests that the incidence
and economic cost of this disease will rise.17 One report
estimates that the global occurrence of first-ever strokes
will increase to 18 million by 2015, and to 23 million by
2030. Moreover, this study estimates that the death toll
from stroke will reach 6.5 million per year by 2015 and
7.8 million per year by 2030.18 Hence the present study
was undertaken to evaluate the clinical and investigation
profile of different types of strokes admitted in the
tertiary care hospital.
METHODS
This hospital based cross sectional study was undertaken
in the department of general medicine of a tertiary care
teaching hospital situated in north Karnataka, India from

November 2015 to October 2016. A total of 100
consecutive patients with brain stroke who attended the
emergency within 24 hours of stroke were studied. Adult
patients with stroke who attended the emergency
department within 24 hours of attack and willing to
participate in the study by giving written informed
consent for the study were enrolled. Patients with known
chronic liver or kidney diseases, TIA, active infections,
history of neoplasia and alcoholic patients were excluded
from the study. Prior to the commencement, ethical
clearance was obtained from ethics and research
committee.
Patients were screened for the eligibility and those
fulfilling the selection criteria were briefed about the
nature of the study. In case of comatose patients, the
relatives/caretakers were informed about the study. The
patients/caregivers expressing their willingness to
participate in the study were enrolled after obtaining a
written informed consent. Patients were interviewed and
demographic data like gender and age were noted.
Demographic data such as age and sex were recorded.
History of other co-morbid conditions such as,
hypertension, diabetes mellitus, personal history such as
habits of alcohol consumption, smoking, were noted. A
thorough physical examination was conducted for vitals
(pulse rate, blood pressure and respiratory rate) followed
by systemic examination. The diagnosis of stroke was
entertained after fulfilling WHO definition of stroke by
the patient. The ischemic nature of stroke was established
by CT/MRI scan. These findings were recorded on a
predesigned and pretested proforma. Further, Blood
sample was collected for laboratory investigations. Blood
samples were collected under all aseptic precautions;
blood samples were collected by venepuncture and
collected in vacutainer. The sample was collected within
6 hours of admission in order to investigate hhemoglobin,
platelet count, white blood cell count, random blood
sugar and serum creatinine. Also, imaging studies i.e.
MRI or CT scan of brain was done. All cases were
provided treatment according to the diagnosis and routine
hospital protocols. All cases were followed up till the
hospital stay to assess outcomes, mortality, morbidity and
complications.
The data obtained was coded and entered into Microsoft
excel worksheet. The data was analyzed using SPSS
statistics software version 20.0. The categorical data was
expressed in terms of rates, ratios and proportions. The
continuous data was expressed as mean ± standard
deviation (SD).
RESULTS
Most of the patients were aged between 61 to 70 years
(27.00%) as shown in (Table 1) and the mean age was
58.49±13.97 years as shown in (Table 2). Majority of the
patients (71.00%) were males and the male female ratio
was 2.44:1. Investigations revealed anemia, raised total
WBC count, hyperglycemia and raised BUN in 41, 25, 52
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and 14% of the patients respectively and their distribution
is depicted in (Table 2). The most common comorbid
condition was hypertension (38.00%) followed by
hypertension with diabetes mellitus (23%). The other risk
factors include dilated cardiomyopathy (DCM), ischemic
heart disease (IHD), hypertension with IHD, hypertension
with DCM, Diabetes with atrial fibrillation, diabetes with
IHD with frequency as shown in (Table 3). Most of the
patients were conscious (56.00%), 18% were stuporous,
drowsy, 16% were arousable, 5% were comatose, 3%
were disoriented and 2% were drowsy. Tachycardia was
noted in 4.00% of the patient, bilateral conducted sounds
were noted in 18% of the patients and bilateral crept in
1% of the patients as shown in (Table 4). Most of the
patients had ischemic stroke (80.00%) while hemorrhagic

stroke was noted in 20% of the patients.
Table 1: Distribution of patients according to the age.
Age group (years)
18 to 30
31 to 40
41 to 50
51 to 60
61 to 70
71 to 80
81 to 90
91 to 100
Total

Total (n=100)
Number
Percentage (%)
1
1.00
7
7.00
25
25.00
23
23.00
27
27.00
10
10.00
5
5.00
2
2.00
100
100.00

Table 2: Clinical and biochemical profile of the study population.
Mean (n=100)
Mean
SD
58.49
13.97
86.04
14.50
151.12
23.79
90.02
10.93
13.15
1.81
9861.34
2534.40
156.55
62.93
26.15
9.85
0.95
0.31

Variables
Age (years)
Pulse rate (min)
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Hemoglobin (g/dl)
Total WBC count (Cumm)
RBS (mg/dl)
Blood urea nitrogen (mg/dl)
Serum creatinine (mg/dl)

Table 3: Distribution of patients according to the past
history.
Distribution (n=100)
Past history
Hypertension
Hypertension with
diabetes mellitus
Diabetes mellitus
Hypertension with
diabetes mellitus with
IHD
IHD
Hypertension with
IHD
DCM
Diabetes mellitus with
atrial fibrillation
Diabetes mellitus with
IHD
Hypertension with
DCM
No past history
Total

Number

Percentage (%)

38

38.00

20

23.00

8

8.00

3

3.00

2

2.00

2

2.00

1

1.00

1

1.00

Median
58.00
85.00
150.00
90.00
13.40
9762.50
144.00
23.50
0.98

Range
Min
27.00
56.00
90.00
60.00
8.00
4500.00
81.00
11.00
0.10

Max
95.00
168.00
200.00
110.00
17.30
19570.00
458.00
66.00
1.50

Table 4: Distribution of patients according to systemic
examination.
Systemic
examination

CVS system

Respiratory
system

Findings
No
abnormality
detected
Tachycardia
Total
Bilateral basal
crept
Bilateral
conducted
sounds
No
abnormality
detected
Total

Distribution (n=100)
Percentage
Number
(%)
96

96.00

4
100

4.00
100.00

1

1.00

18

18.00

81

81.00

100

100.00

DISCUSSION
1

1.00

1

1.00

20
100

20.00
100.00

Stroke is major public health problem which has a
significant morbidities and mortalities. Worldwide, it is
the third most common cause of death in adults. Stroke
occurs predominantly in males at late years of life.
Several studies documented that systemic hypertension,
diabetes mellitus, hyperlipidemia, IHD, atrial fibrillation,
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smoking and long-standing alcohol intake are
contributing factors for stroke. The prevalence of risk
factors varies in different population. Despite numerous
prior studies of stroke, risk factors much remains
unknown and several inconsistencies continue to exist.
However, the minor differences in the prevalence of
stroke risk factors in different communities are probably
due to differences in culture, disease patterns, living
habits and distribution of various ethnic groups. Stroke or
CVA is a frequent cause of death and disability and is a
major problem in most part of the world.19 After heart
disease and carcinoma, stroke is the third leading cause of
death in developed countries.19 Of patients with first-ever
stroke captured in the Mumbai registry, CT imaging was
done in 89.2 and 80.2% were ischemic strokes and 17.7%
hemorrhagic strokes.12 In the Trivandrum registry, 69.7%
of patients underwent imaging. Of those, 83.6% were
ischemic strokes, 11.6% intracerebral hemorrhages, and
4.8% subarachnoid hemorrhages, respectively.20
It is reported that, the male sex has been listed as a risk
factor for stroke. In the present study also, male
preponderance was noted as 71.00% of the patients were
males and 29.0% of the patients were females. The male
female ratio was 2.44:1. Mehndiratta et al showed a ratio
of 1:08 in North India where as Zunni et al demonstrated
a similar ratio of 1.2:1 in Africa.21,22 Study by Kay et al
found male to female ratio of 1.9 to 1 and this male
predominance was consistent with many previous studies
of cerebral infarction in Asia and elsewhere.23 Male
predominance was observed to be highest in Asia with a
lower male/female ratio has been noted in European and
North American studies.23 In this study age ranged
between 27 to 95 years. The mean age was 58.49±13.97
years. The most common age group was 61 to 70 years
(27.00%). The mean age was 58.49±13.97 years. These
findings were comparable with epidemiological data in
the literature which states that, age is an important nonmodifiable risk factor for stroke. The mean age of stroke
onset in the South Asian region (for example, 63 years in
India and 59 years in Pakistan) is lower than in Western
countries (for example, 68 years in the USA and 71 years
in Italy).
In this study the most risk factor was hypertension
(38.00%) followed by hypertension with diabetes
mellitus (23%). Hypertension was documented in 47.2%
of the entire cohort of patients in study by Kay et al and
was the most common risk factor.23 The risk factors in
descending order in their study were dyslipidemia,
smoking, diabetes and alcohol excess. These risk factors
were observed in 42.6, 38.9, 24.3 and 15.1% of the entire
cohort of patients respectively. Hypertension was a
frequent risk factor with 32 to 65% of the young ischemic
stroke patients. This risk factor was also noted more
commonly in Asian studies among young black patients
in the United States (55%) and in recent European studies
(39.1%). Cigarette smoking is a known risk factor for
ischemic stroke, increasing its relative risk three-fold.23 In
a hospital based retrospective study done in Kolkata,

reported approximately equal no of hemorrhagic (399)
and ischemic stroke (393) in 792 patients of strokes who
underwent CT scan. Hypertension was observed in 77.3%
of ICH cases.24
Diabetes mellitus is one well known, studied risk factor
causing macrovascular complications. When compared
with non-diabetic patient stroke risk doubles in
diabetes.25 In Framingham study 10 to 14% person with
stroke had diabetes. The higher prevalence seen in our
study may be due to higher prevalence of diabetes in
southern India from where most of the population under
study hails. The data is in agreement with several other
Indian studies.26 16% of patients had both hypertension
and diabetes. From various studies it was concluded that
strict control of blood pressure in diabetic patients will
definitely reduce the incidence of stroke.27
More than half (56.00%) of the patients were conscious,
while 18% were stuporous, drowsy, 16% were arousable,
5% were comatose, 3% were disoriented and 2% were
drowsy. Systemic examination revealed tachycardia in
4.00% of the patients while bilateral conducted sounds
were noted in 18% of the patients and bilateral crept in
1% of the patients.
In the present study majority of the patients had ischemic
stroke (80.00%) while hemorrhagic stroke was noted in
20% of the patients. The frequency of ischemic stroke
observed in the present study was consistent with
epidemiological studies in the literature which states that,
in India, frequency of ischemic stroke is between 60 to
80%.12,28-31 Chandana et al reported 60% cases and 22%
hemorrhagic stroke which is similar to present study.32
Ischemic strokes are most common type of strokes and
they are caused by either cerebral thrombosis or
embolism. They account for 80-85% of cerebrovascular
accidents worldwide. One of the most common causes
leading to ischemic stroke is narrowing of blood vessels
of head or neck. Narrowing of vessels are mainly due to
atherosclerosis and cholesterol deposition. Non
modifiable risk factors for stroke include age, sex and
genetic factors. The modifiable risk factors for ischemic
stroke include systemic hypertension, alcoholism,
smoking, hyperlipidemia, diabetes etc. By targeting
various modifiable risk factors, we can reduce the
incidence of stroke. Study of Non-modifiable risk factors
also help in identifying high risk population.
Hemorrhagic stroke may be due to subarachnoid
hemorrhage or intracerebral hemorrhage. Sub arachnoid
hemorrhage accounts for 1‐7% of all strokes and
intracerebral hemorrhage constitutes 7‐27% of all strokes
worldwide. Indian government, launched national
program for prevention and control of cancer, diabetes,
cardiovascular diseases and stroke (NPCDCS) to address
high prevalence of non-communicable diseases
(NCDs).33 Risk factor control requires, multidisciplinary
approach,
which
includes
approaching
social
determinants of health, health-care financing, improving
medical education, and health system strengthening.
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CONCLUSION
Ischemic stroke constitutes a larger percentage of stroke
subtypes on this part of the country. Proper strategy to
prevent and treat stroke is the need of the hour. Control of
risk factors require multidisciplinary approach, which
include approaching social determinants of health, healthcare financing, improving medical education, and health
system strengthening.
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ABSTRACT
Lyell’s syndrome, also known as Toxic epidermal necrolysis (TEN), is a severe cutaneous drug reaction with a
high mortality. Drugs are the most common trigger which accounts for around 65%-80% of the cases. The immune
response is the possible cause in its pathomechanism. Serious adverse reactions with ciprofloxacin are rare with 0.6
percent occurrence. There is very little published information regarding ciprofloxacin-induced toxic epidermal
necrolysis. We describe here a patient with TEN induced by ingestion of oral ciprofloxacin.
KEYWORDS: Toxic epidermal necrolysis, Ciprofloxacin, Nikolsky sign, emergency.
INTRODUCTION
In 1956, a Scottish dermatologist Lyell first described
this syndrome. He observed that in 4 patients with skin
peeling due to epidermal necrolysis of toxic origin,
presented with a clinical picture of burns, and that the
causes for SJS and TEN were the same.[1] Toxic
epidermal necrolysis, or Lyell's syndrome, is an
idiopathic, idiosyncratic, exfoliative disease of the skin
and mucous membranes associated with a mortality rate
between 25 and 70 percent.[2] The risk of TEN has been
estimated to reach 2–3 cases per million per year.[3] TEN
can occur at any age and is more common in women and
the elderly.[4]
Lyell’s syndrome is usually regarded as a drug-induced
reaction rather than a skin disorder. The most commonly
responsible agents are sulphonamides, allopurinol,
antiepileptic and non-steroidal anti-inflammatory
drugs.[5] In contrast, fluoroquinolones, broad-spectrum
bactericidal agents, rarely cause severe cutaneous
adverse reactions (SCAR) such as Lyell’s syndrome and
Stevens-Johnson syndrome. The management of this
reaction is mainly symptomatic.
Fluoroquinolones are the most widely used drugs that
have wide coverage and low profile for adverse effects.
Ciprofloxacin is an antibiotic active against a broad
range of bacteria. It is a relatively safer drug.[6] Only a
handful of cases have been reported in the medical
literature, where ciprofloxacin has been implicated. We
present a case of TEN probably caused by ciprofloxacin.
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CASE REPORT
A 45 year old man presented with the complaints of
burning sensation, skin rash and itching of skin. A
targetoid erythematous maculopapular skin rash with
bulla was observed on his bilateral hands and abdominal
region. It is also associated with fever. An excess peeling
of skin along with intense inflammation of lips, genitalia,
groins and oral cavity also occurred. Prior to admission
he had been prescribed with 14 day course of
ciprofloxacin therapy for cellulitis in his left leg. His
symptoms started appearing after taking 4 doses of
ciprofloxacin. During this time he did not take any other
herbal or over the counter medications. Patient had no
personal and family history of skin diseases. He is a
chronic smoker and he is allergic to tree nuts and fish.
On physical examination, the patient presented with a
temperature of 39.2⸰C and blood pressure of 110/75 mm
Hg and all other vitals were in normal limits. Cutaneous
examination revealed that many lesions had annular
patterns with a targetoid appearance. Approximately
30% of the patient’s body surface was involved with this
rash. The Patient's chest X-ray was normal. Laboratory
workout was performed and the results are as per
Table.1.
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Table 1: Laboratory data of the patient on the day of admission.
Parameter
Observed Value
Haemoglobin
12.3g/dl
Red cells
4.7 m/mcL
White blood cells
11,000 c/ mcL
Platelets
6,70,000 / mm3
Neutrophils
80%
ESR
60mm per 1st hour
C-Reactive Protein
26mg/dl
Sodium Bicarbonate
18mmol/l
Direct bilirubin
3.52mg/dl
Indirect bilirubin
0.9mg/dl
Total bilirubin
3.05mg/dl
AST
34 IU/L
ALT
37 IU/L
GGT
28 IU/L
Serum creatinine
0.9 mg/dl
Serum Urea
13.7mmol/L
A Skin biopsy was taken from the left hand. Skin biopsy
demonstrated full thickness necrosis of epidermis and
focal separation of epidermis from the dermis beneath
the basal layer and mild perivascular lymphocytic
infiltrate were seen in upper dermis. Pemphigoid and
pemphigus could be ruled out based on negative
immunofluorescence on skin biopsy.
Causality assessment was done using Naranjo’s causality
assessment scale [total score=8] suggest a causal
relationship between the ciprofloxacin and reaction is
probable and SCORTEN score was 4, indicating a high
risk of mortality (58.3%).
Based on the cutaneous examination and skin biopsy, the
patient was diagnosed with TEN induced by
Ciprofloxacin.
Ciprofloxacin
was
discontinued
immediately. Patient was treated like a burn victim with
plenty of oral fluids and a high protein diet. He was
given intravenous dexamethasone and parenteral
antibiotics linezolid and piperacillin + tazobactam
combination. Local soframycin and topical steroids were
added along with fluid and electrolyte replacement
therapy.
The patient was made to lie on the sterile banana leaf in
order to prevent skin from sticking to the bed. Steroids
were gradually tapered off and the patient exhibited an

Reference value
11-14g/dl
4.7-6.2 m/mcL
4500-10800 c/ mcL
150,00-450,00 /mm3
40-75%
1-15mm per 1st hour
0.5-10 mg/dl
20-26mmol/l
0-0.3mg/dl
< 0.8 mg/dl
0.3 - 1.0mg/dl
0-38 IU/L
0-41 IU/L
5-36 IU/L
0.5-1.2mg/dl
1.8 to 7.1mmol/L

uneventful recovery over the next 3 weeks. He was given
appropriate and aggressive physiotherapy and
mobilization. After 1 month, the progression of the skin
lesions halted, and the general condition of the patient
improved significantly.
DISCUSSION
TEN is a rare disease generally followed by exposure to
drugs. It is predominantly induced by medications such
as allopurinol, anticonvulsants, quinolones and nonsteroidal anti-inflammatory drugs.[5] By definition, SJS
and TEN involve <10% and >30% of BSA, respectively.
It is a life-threatening disease that typically begins with
prodromal flu-like symptoms, accompanied by the onset
of a muco-cutaneous morbilliform rash, initially
localized in acral areas then spreading rapidly across the
body. Flaccid blisters may develop as the condition
progresses, bursting rapidly and causing large areas of
denudation. The skin is extremely fragile, with formation
of denudations or blisters at pressure sites (Nikolsky
sign). The severity depends on the extent of involvement
of the skin and mucous membranes. It is usually
associated with multi system involvement and a high
mortality between 20% and 66% in the acute phase.[7]
Females appear to have a greater predilection for
developing toxic epidermal necrolysis than males.[8]
SCORTEN is a tool which helps predict the risk of death
by the parameters listed in Table 2.[9]

Table 2: SCORTEN severity-of-illness score
SCORTEN parameters
Age > 40 years
Malignancy
Tachycardia (>120/min)
Initial surface of epidermal detachment >10%
Serum urea >10 mmol/l
Serum glucose >14 mmol/l
Bicarbonate >20 mmol/l
SCORTEN Score
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Score
1
1
1
1
1
1
1
Predicted
mortality (%)
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0-1
2
3
4
≥5
The precise SJS / TEN mechanism is still largely
unknown. Immunological mechanisms, reactive drug
metabolites or interactions between these two are
proposed. Interactions between CD95 L and Fas (CD 95)
are directly involved in the epidermal necrolysis.
Granulysin is also considered as a key mediator for
disseminated keratinocyte death in SJS/TEN.[10] The
histological findings of full-thickness epidermal necrosis
imply that the epidermis is directly or indirectly the
target of the disease process and most likely a T-cell
mediated immune reaction.
The interval between drug initiation and SJS/TEN is
usually 5 to 28 days.[11] The temporal relationship
between ciprofloxacin administration in our patient and
the onset of TEN strongly suggests ciprofloxacin's
causative role. The time course was approximately four
days, which is within the time frame noted to be
associated with causality. Diagnosis relies primarily on
clinical signs of skin lesions and histopathology.
Early withdrawal of the suspected drug is essential. TEN
is an acute emergency and is potentially life-threatening
unless promptly treated. Currently, there are no specific
treatments that are established. Current treatments are
mainly supportive with short-term pulsed corticosteroids,
cyclosporine and anti-TNF as first line agents.[11-14] In
severe cases or in corticosteroid unresponsive patients,
intravenous immunoglobulin (IVIG) or cyclosporine may
also be considered.[14] Parenteral nutrition is often seen
required in patients with oral lesions. We need to
administer a high protein diet as this is a hypercatabolic
state. TEN patients should receive special intensive
wound care to prevent further detachment, to avoid
systemic complications such as secondary infections and
to protect the exposed dermis.[15]
CONCLUSION
Lyell’s syndrome is a severe, devastating and potentially
life-threatening mucocutaneous reaction associated with
the use of some medications such as ciprofloxacin. The
cessation of the causative drug is a key step in the
treatment of the disease. The importance of early
management of patients with TEN in an intensive care
unit is clearly understood as in our case. Although TEN
rarely occurs with ciprofloxacin, comprehensive postmarketing surveillance is required to determine other risk
factors for TEN development and to determine the
occurrence of this and other serious skin reactions
triggered by ciprofloxacin or other fluoroquinolones.
Clinicians and clinical pharmacists prescribing
fluoroquinolones should consider the possibility of
SCAR and explain to their patients the risks of
hypersensitivity to these agents.
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Abstract
Few data exist on the incidence of drug-induced pancreatitis in the general population. Drugs
are linked to the aetiology of pancreatitis in about 1.4-2 percent of all instances of acute
pancreatitis. While statins are usually well tolerated, acute pancreatitis has been documented
in a few cases involving atorvastatin, Fluvastatin and simvastatin. The literature on statininduced pancreatitis comprises mostly of sporadic case reports and the precise prevalence and
cause of this condition remains unclear. We note a case of a 63-year-old patient who developed
AP following treatment with atorvastatin monotherapy and resolved after withdrawing of the
medication. Continued coverage of such an unusual adverse effect of atorvastatin is required to
raise understanding and to control and prevent the same.
Keywords
Acute pancreatitis, atorvastatin, adverse drug reaction, case report
*****
INTRODUCTION:
Acute pancreatitis (AP) is a clinical condition
characterised by inflammation of the pancreas. The
two most common causes of acute pancreatitis are
bile stones and alcohol. Nevertheless, drug-induced
pancreatitis is relatively rare and should be
considered if there are no other appropriate causes
of pancreatitis. Drug-induced pancreatitis occurs in
the general population at a rate of around 1.4-2% of
all cases of acute pancreatitis [1].
A wide variety of drugs have been reported to cause
pancreatitis [2-5]. Often statins are commonly used
for the treatment of hyperlipidaemia. Atorvastatin is
a most frequently prescribed agent among them and
have been reported to cause this side effect. The
exact mechanism of disease progression remains
idiopathic; however, pancreatitis is reported with
multiple statins.
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Most drug-induced pancreatitis studies are case
reports which are intended to act as a signpost for
other clinicians. That is the case with respect to
statins, which have been recently quoted as culprit in
isolated cases of acute pancreatitis. We present a
case of acute pancreatitis in which atorvastatin was
considered responsible after exclusion of other
known and possible causes of acute pancreatitis.
Case Report:
A 63 years old male presented with complaints of
severe abdominal pain and vomiting for 10 days. The
patient is a known case of hypertension, Diabetes
mellitus type-2 for 15 years and recently diagnosed
with hyperlipidaemia. He was on the following
medications such as tablet metformin 500mg once in
every 12h , tablet glimepiride 1mg once in every 24
hour, tablet amlodipine 5mg once in every 12h and
tablet atorvastatin 20mg once in 24h only during
night time.
Mahendra Kumar R* et al
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He denied habitual or occasional alcohol ingestion
and had no previous history of abdominal trauma
and no family history of pancreatitis. The patient is
not allergic to any other medications.
On admission, patient was in distress, ill-looking, and
dehydrated. He denied other symptoms. On physical
examination, there was tenderness throughout and
increased tenderness along the middle epigastrium.
His vitals on admission were as follows; Blood
pressure- 138/ 75mm Hg, Heart rate- 84 beats per
minute, and respiratory rate – 21 breaths per minute.

Sl.
No
1
2
3
4
5
6
7

His laboratory data on admission were as per Table
1. A blood test showed neutrophilic leucocytosis.
Ultrasonography (USG) abdomen revealed that the
pancreas volume is globally increased and the
anteroposterior diameter at the level of the pancreas
head, body, and tail is increased. The CT scan
workout revealed, pancreatic margins owing to
inflammation. Based on the clinical findings,
laboratory data, USG, and CT scan patient was
diagnosed as a case of Acute Pancreatitis.

Atorvastatin was stopped and the patient was treated with the following medications.
Name of the
Dose of
Frequency
of Route of
Medication
medication
Administration
administration
Inj.Human Actrapid
25U-25U-25U
1-1-1
SC
Inj. Ceftriaxone
1g
1-0-1
IV
Inj. Ondansetron
4mg
1-0-0
IV
Tab. Amlodipine
5mg
1-0-1
PO
Tab. Pantoprazole
40mg
1-0-0
PO
Tab. Paracetamol +
325mg
PO
Tramadol
37.5mg
SOS
IVF. Normal saline
1pint
10ml/hour
IV
Ringer Lactate
2pint
Table 1: Laboratory data of the patient on the day of admission.
Parameters
Observed Value
Reference Value
Hb
12g/dl
14-18g/dl
Platelets
210,000/ mm3
150,000–400,000/mm 3
3
Leucocytes
12,400/mm
4,500-11,000 /mm3
Neutrophils
89.4%
45-75%
Serum lipase
153 U/L
16-63U/L
Serum amylase
427 U/L
25-115U/L
Calcium
9.0mg/dl
8.4- 10.2 mg/dl
Total Bilirubin
0.7mg/dl
0-1.5mg/dl
AST
28U/L
5-45U/L
ALT
18U/L
5-55U/L
ALP
73U/L
30-147U/L
Total Cholesterol
208mg/dl
120-220mg/dl
LDL
110mg/dl
60-160mg/dl
HDL
72mg/dl
30-65mg/dl
Triglycerides
172mg/dl
40-140mg/dl
RBS
147 mg/dl
70–140mg/dl

After discontinuation of atorvastatin, he made an
uneventful recovery and serum levels of amylase and
lipase became normal. He was cautioned not to take
atorvastatin and discharged with following
medications: Tablet metformin 500mg once in every
12h , tablet glimepiride 1mg once in every 24 hour,
tablet amlodipine 5mg once in every 12h and tablet
Rosuvastatin 10mg once in 24h only during night
time and the patient was scheduled for follow-up
after 2 weeks.
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After 2 months patient was again hospitalized with
the complaints of abdominal pain and diagnosed
with drug-induced pancreatitis. Other drugs in her
regimen on that admission were metformin,
glimepiride, amlodipine, and calcium. Rosuvastatin
was discontinued. The patient recovered completely
and was cautioned to avoid all statins in the future.
At present, the patient is treated with bezafibrate,
metformin,
glimepiride,
pantoprazole,
and
amlodipine, which are well tolerated.
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DISCUSSION:
Statins are frequently used for several conditions,
including diabetes mellitus, ischemic heart disease,
stroke, etc. Statins are generally well tolerated, and
statin induced pancreatitis is exceedingly rare, with
estimated annual incidence varying up to 80 per
100000 population [6]. Bergholm et al. [7] searched
the World Health Organization database of adverse
drug reactions, and 72 reports of lovastatin-induced
pancreatitis were found during 1968 through 1993.
Atorvastatin was shown to induce AP in a few
recently reported cases that were either as
monotherapy or in conjunction with other
medications [8-10]. The exact initiation mechanism
of pancreatitis due to statins is uncertain. Several
scholars proposed interaction with medications as a
trigger mechanism. The period of statin treatment
before the onset of pancreatitis is also unpredictable,
arising in some cases during the first day of therapy
and in others after several months. Outcome findings
on a potential process are missing after re-challenge
of the same or other statins, useful observational
results or confirmation from laboratory studies.
With no history of abdominal trauma or surgery, no
weight loss, no personal or family history of
pancreatitis, all such causes for pancreatitis other
than atorvastatin may be omitted here. Adverse
reactions to drugs cause significant morbidity and
mortality yet remain underrated and misunderstood.
By definition, an adverse drug reaction is a reaction
to a drug that is harmful and unintended and that
occurs at doses normally used in humans for
prophylaxis, diagnosis , or treatment of disease, or
for the modification of physiological functions [12].
Assessing causal connections between drugs and
disease is important for safe practice of medicine.
The pharmacovigilance of these aspects requires
tools for describing adverse drug reactions, using the
following criteria: time relationship between the
drug use and the adverse reaction, the
pathophysiology of the adverse reaction, response to
dechallenge (discontinuation of therapy with the
drug or dose reduction), and response to rechallenge
(drug readministration). These criteria can be
organised to assess the causal relationship between
the drug and the adverse reaction in terms of 4
discrete levels of certainty (some, probable / likely,
possible, and unlikely) [13,14]. The difference
between the certain and the probable/likely grades
is that the latter grade does not include a rechallenge
procedure.
Most cases of drug-induced or drug-associated acute
pancreatitis follow a mild course and resolve shortly
after discontinuation of the causative drug.
However, one report describes a severe case of
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simvastatin-associated acute pancreatitis that
resulted in death [15].
Though there is low incidence of drug induced
pancreatitis, patients with acute pancreatitis of
unknown aetiology should be questioned about the
drug that may be inducing the disease. As the use of
statins increases, physicians should consider the
diagnosis of drug induced pancreatitis in patients
taking these medications who then develop
abdominal pain not explained by any other process.
In this case, the aetiology of acute pancreatitis was
attributed to atorvastatin, which had been
prescribed for hyperlipidaemia, and the patient was
taking atorvastatin for 7 months without any
laboratory data monitoring.
As the correlation between statin use and
pancreatitis is concentrated on case reports, it is still
not known if different statins bear different risks [16]
, or if the reintroduction of another statin or the
same type of statin previously associated with
another drug, will cause recurrence of pancreatitis.
Meanwhile it is advisable that clinicians do not
reintroduce any statin, unless necessary [16]. There
is a need for further research to identify the exact
mechanism of statin-induced pancreatic injury.
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ABSTRACT
Stevens-Johnson syndrome (SJS) is a very rare, potentially fatal skin reaction that is typically the result of reaction to the drug. In particular, SJS
is characterized by extensive skin and mucous membrane lesions (i.e. mouth, nose, esophagus, anus, and genitalia), epidermis detachment, and
acute skin blisters. In 95 % of case reports, drugs were found to be an important cause for the development of SJS. This story is a case of A 42
year old male hospitalized with rashes all over the body and fever, after oral consumption of Amoxicillin drug for sore throat. This case study
discusses the possibility that serious hypersensitivity reactions with Amoxicillin can rarely occur and can be extremely harmful and lifethreatening Menacing.
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INTRODUCTION:
Adverse drug reactions (ADR) accounts for 6 percent of total
hospital admissions, increases the economic burden on the
healthcare system, leads to market withdrawal and death of
drugs. Cutaneous drug reactions, mostly Stevens Johnson
Syndrome (SJS) and Toxic Epidermal Necrolysis (TEN), are
rare but potentially fatal reactions that threaten the life of
the patient 1.
Stevens-Johnson syndrome (SJS) is a severe, life-threatening
disease normally associated with the use of medications
rather than other etiological conditions. It is a severe form of
exfoliative dermatitis, characterised by extensive epidermal
erythema and blistering that eventually result in epidermal
necrosis and detachment. It is a mucocutaneous cellmediated hypersensitivity reactions. This is usually a
reaction to medicine that starts with symptoms like fever,
accompanied by a painful rash that spreads and blisters. For
some days the top layer of infected skin falls, sheds and
starts to recover.
Historically, two American physicians named Stevens and
Johnson described SJS for the first time in 1922. They
described an acute mucocutaneous syndrome in two young
ISSN: 2250-1177
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boys with severe purulent conjunctivitis, severe stomatitis
with extensive mucosal necrosis 2. The incidence of SJS has
been reported to be 0.05 to 2 million persons per population
per year. Mortality reported ranges from 3 to 10 per cent 3 .
SJS is seen quite often in children vulnerable to viral
infection, however Mortality is higher among older people 4.
Sulphonamides,
non-steroidal
anti-inflammatory
medications,
antifungal
imidazole,
cephalosporins,
anticonvulsants, allopurinol, wide spectrum bactericidal
agents and HAART protocol are the most common medicines
that induce SJS. Fluoroquinolones will seldom induce severe
reactions to the cutaneous medications 3,4 . Here, we report a
case of SJS-induced by Amoxicillin.

CASE REPORT:
A 42 Year old male presents with the complaints of fever,
itchy skin eruptions all over the body for 4 days. He gave a
history of sore throat for which he was administered with
combination drug of Amoxicillin and clavulanic acid. The
eruptions were seen after taking two doses.
After three days , patient developed unilateral painful skin
lesions which were unruptured and filled with fluid. These
CODEN (USA): JDDTAO

Mahendra Kumar et al

Journal of Drug Delivery & Therapeutics. 2020; 10(4-s):220-222

lesions first appeared over the left fore arm and then
gradually progressed to all over the body. The eruptions
were hyperpigmented, target like and round lesions. The
eruptions were 3-5cm in diameter and present throughout
the body and more concentrated on arms, palms, face and
abdomen.

Patient was ill-looking, conscious, oriented with all his vitals
in normal range. On examination, erosive vesicular lesions
were present on tongue, lips, eyes and genitals. Which were
associated with purulent discharge. Nikolsky’s sign was
positive. His laboratory investigation data on admission were
as per table 1.

Table 1: Laboratory data of the patient on the day of admission
Parameter

Observed Value

Reference value

Haemoglobin

11.6g/dl

11-14g/dl

Red cells

4.9 m/mcL

4.7-6.2 m/mcL

White blood cells

11,000 c/ mcL

4500-10800 c/ mcL

Platelets

6,70,000 / mm3

150,00-450,00 /mm3

Neutrophils

83%

40-75%
1st

ESR

50mm per

hour

C-Reactive Protein

26mg/dl

0.5-10 mg/dl

Direct bilirubin

3.82mg/dl

0-0.3mg/dl

Indirect bilirubin

0.9mg/dl

< 0.8 mg/dl

Total bilirubin

3.05mg/dl

0.3 - 1.0mg/dl

AST

34 IU/L

0-38 IU/L

ALT

37 IU/L

0-41 IU/L

GGT

28 IU/L

5-36 IU/L

Serum creatinine

0.8 mg/dl

0.5-1.2mg/dl

Viral and bacterial infection tests including for cytomegalo
virus(CMV), mycoplasma pneumonia and Epstein barr virus
(EBV) was negative. Skin biopsy revealed dermal
inflammation confirming the biopsy was compatible with
SJS.
Based on the clinical findings, laboratory data and skin
biopsy patient was diagnosed with Amoxicillin induced
steven-johnson’s syndrome. On causality assessment using
Naranjo’s algorithm, association was probable for
Amoxicillin.
The patient was managed aggressively with parenteral
antibiotics, antihistamines, steroids and nutritional
supplements. Patient recovered after rigorous treatment for
20 days. He was subsequently discharged well, after 3 weeks
of rehabilitation.

DISCUSSION:
SJS is severe, life-threatening skin disorders under which the
epidermis is separated from the dermis by cell death. This
condition is known to be a complex of hypertensivity
affecting the skin and mucous membranes. The exact
etiology and diagnosis is not well known at this time.
Stevens-Johnson syndrome is an immune hypersensitivity
complex that typically involves the skin and mucus
membrane. SJS is minor form of toxic epidermal necrolysis
(TEN). Clinical features include inflammation, blistering of
mouth and eyes, and it attacks the deepest layer of the skin
and mucous membrane.
SJS is thought to arise from a disorder of immune system.
Genetic factors may play a role in SJS. Medications appear to
be the most common cause of Stevens-Johnson syndrome
ISSN: 2250-1177
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1-15mm per 1st hour

and have been implicated in as many of 60% of cases
studied. Incidence ranges from 1.2 to 6 cases per million per
year 5. The commonly associated drugs are antimicrobials
(sulfonamide and other nonsulfonamide antibiotics such as
aminopenicillins,
cephalosporins,
and
quinolones),
anticonvulsants
(carbamazepine,
phenytoin,
phenobarbitone, and valproic acid), NSAIDs of the oxicam
type, and allopurinol. 6-8
The antibiotics of penicillin may cause skin hypersensitivity
reactions such as rash and erythema. Patel et al.[9] reported
that penicillin is one of the antimicrobials that sometimes
triggers serious adverse cutaneous drug reactions (CADRs)
in the Indian population. To date, few cases of SJS / TEN
induced with Amoxicillin have been reported [8,10]. Usually
these adverse events are minimized by early removal of the
suspected offending agent (Amoxicillin, in this case).
Combination therapy with Amoxicillin and clavulanic acid
was identified as the causative agent because of the
temporal
relationship
between
the
combination
administration and the onset of eruptions. Several other
earlier reports have also associated Amoxicillin and
clavulanic acid to Stevens-Johnson syndrome.
While mild variants of erythema multiforme majus can cure
in two to three weeks, it can take two to three months to
heal from Stevens-Johnson syndrome, based on the amount
of organs involved and disease intensity.11

CONCLUSION:
A causal association exists between the adverse effect (AE)
and Amoxicillin. A frequent use of Amoxicillin and
CODEN (USA): JDDTAO
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subsequent ADR’s cannot be avoided in developing countries
such as India, where infectious diseases are widely
prevalent. This case report describes the risk of serious
hypersensitivity reactions with Amoxicillin and clavulanic
acid, which can be dangerous and life-threatening. Clinicians
and clinical pharmacists also need to be more vigilant when
administering this drug. Appropriate drug therapy and
timely reporting of ADRs is therefore necessary to prevent
non-compliance with treatment with subsequent clinical
failure and increased resistance to antimicrobials.

4. Patel PP, Gandhi AM, Desai CK, Desai MK, Dikshit RK. An analysis
of drug induced Stevens-Johnson syndrome. Indian J Med Res 2012;
136(6):1051–3.
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ABSTRACT
Zika virus infection usually appears to be mild and self- limiting in most cases. But it may cause fetal
abnormalities during pregnancy called Congenital Zika Syndrome, including Microcephaly. This
teratogenic virus is transmitted through aedes species mosquito, mainly aedes albopictus. Pregnant
women are more vulnerable to Zika virus at any time during gestation, especially first and second
trimester which can be detected by using serum and urine real – time reverse transcription – polymerase
chain reaction. Pregnant women should be advised to minimize mosquito bite and reduce sexual
transmission risk by practicing safe sex.
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INTRODUCTION
Zika virus is a mosquito – vectored flavivirus which belongs to flaviviridae family that includes the
Dengue virus, Japanese encephalitis, Tick - bone encephalitis, Yellow fever virus and West Nile
virus.1The single stranded RNA (Ribonucleic Acid) virus was first obtained from Rhesus monkey in
Uganda in 19472.
Asian strain of Zika virus emerged in the Western Pacific Island of Yap, Federated states of Micronesia in
2007 and in French Polynesia, causing a large outbreak which estimated more than 30,000 clinical cases
during 2013 before rapidly spreading to other Pacific Islands. None of which has described its association
with pregnancy complication initially, although a sharp rise in Gullian – Barre Syndrome and
Microcephaly cases was noted in French Polynesia. Zika virus very quickly spreadto Brazil and was first
detected in March 2015 and spread throughout the Americas in 20163.
Zika virus infection usually appears to be mild and self-limiting in most cases.4But, the recent outbreak in
Brazil, unfold Zika as an infectious agent which may cause known fetal abnormalities during pregnancy,
called Congenital Zika Syndrome (CZS) which includes microcephaly, brain calcifications, congenital
contractures, hypertonia and retinal manifestations5.
On February 2016, Zika virus outbreak has been declared as Public Health Emergency of International
Concern (PHEIC) by the World Health Organization (WHO) due to its increased association with
neonatal malformations and neurological disorders2. Therefore, obstetric health care providers should be
aware of the Zika virus transmission as women of reproductive age, particularly, pregnant women are
vulnerable to Zika virus infection6.

MODE OF TRANSMISSION
Zika virus is transmitted through infected mosquitoes belongs to Aedes species, primarily
Aedesalbopictus and Aedesaegypti4.Other mode of transmission includes maternal-fetal transmission,
sexual transmission, transmission through blood transfusion and laboratory exposure has also been
documented6.
The infected semen causes sexual transmission of Zika virus which is being vertically enters into the
developing fetus from infected mother through the placenta that results in fetal complications such as
microcephaly, growth retardation and fetal loss. Thus, the teratogenic virus transmission has devastating
effects on the future generations7

ZIKA INFECTION DURING PREGNANCY
Zika virus infection presents with similar signs and symptoms during pregnancy to that in non-pregnant
individuals, which is usually mild and self limiting that last for 4-6 days. It includes low-grade fever,
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arthralgia, pruritic rash and conjunctivitis. Lin et al summarized maternal symptoms of Zika virus in
pregnancy in order of frequency as follows: “ maculopapular rash (sometimes pruritis) affecting 44% 93% of cases, followed by conjunctivitis (36% - 58%), myalgia/arthralgia (39% - 64%), headache (53% 62%) and lymphadenopathy (about 40%)”5.

Microcephaly: Microcephaly is a rare condition, which defined as a small head circumference present at
birth (congenital microcephaly) or may develop post natally (acquired microcephaly)8.
Majority of Microcephaly cases are congenital, but there are cases where insults occur post natally.
Congenital microcephaly may result from insults during pregnancy that stops the normal development of
the brain. Environmental insults such ashypotoxic injury, teratogenic exposure, maternal metabolic
abnormalities such as Phenylketonuria (PKA) and infections can interfere with the fetal brain
development. Congenital infection which causes Microcephaly are known as TORCH infections
(Toxoplasmosis, Other infections (syphilis, varicella - zoster, parvovirus B19) Rubella, Cytomegalovirus
and Herpes virus). Whereas, Post-natal microcephaly can be genetic, i.e., underlying genetic
predisposition result in the failure of proper brain growth (e.g. Rett Syndrome) of the infant 8.

DIAGNOSIS
Prenatal diagnosis of Zika virus - related adverse outcomes that causes fetal damage need time to exhibit
the infection which might be difficult to predict with early testing5.
In non-pregnant Zika virus infected subjects, the level of viraemia is generally low and resolves quickly
within 3 -7 days. But it prolongs the estimated time frame i.e., up to 70 days in pregnant women, which
has ended only when the pregnancy is terminated2.
Centre for Disease Control (CDC) recommends real – time reverse transcription – polymerase chain
reaction (RT-PCR) to detect Zika virus RNAin serum within first week of onset of symptoms and in urine
within 14 days. Viral clearance rate appears to have significant variation from different fluid during
pregnancy. The advantage of testing Zika virus in urine is due to its prolonged presence, lasting for as
long as a month after onset of symptom in pregnancy. Thus, in order to improve the diagnostic sensitivity
of Zika virus in pregnancy, testing more than one type of body fluid is necessary2. Immunohistochemical
staining can be used to detect the presence of Zika virus antigen in tissues, especially within placental
tissues6.

Serology

test

uses

enzyme

–

linked

immunosorbent

assay

(ELISA)

to

detect

Zikaimmunoglobulin M (IgM) and immunoglobulin G (IgG) as early as 4 days after illness onset ( In
United States, IgM antibody capture ELISA (MAC – ELISA) is used). Positive IgM results are difficult to
interpret due to cross reactivity from other flavivirus such as dengue fever (transmitted by the same
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vector). Therefore, repeated testing may be recommended before excluding Zikavirus infection with
confidence9.
The ultrasound evaluation of infected women during the first trimester depicts (1) the earliest detection of
Central Nervous System (CNS) anomalies at 19 weeks and (2) identification of intrauterine growth
restriction (IUGR) at 18 weeks gestational age. Following CNS abnormalities can be identified by
performing ultrasound: reduced growth velocity of head circumference, asymmetrical cerebral
hemisphere, small / absent cavum septum pellucidum, microcalcifications, partial / complete agenesis of
the cerebellar vermis, ventriculmegaly, microcephaly, prominent choroid plexus and hypoplastic
cerebellum. Hence serial ultrasound examinaton will help to identify the abnormalities after they manifest
and carry out further interventions and pregnancy decisions5.

PREVENTIVE MEASURES
At present, there are no specific treatments or vaccination available for Zika virus Infection1.Adequate
fluid hydration and supportive care with rest is advised. Symptoms such as pain and fever can be
controlled with paracetamol (acetaminophen). In patients with unconfirmed Zika virus infection, use of
Non steroidal anti-inflammatory drugs (NSAIDs) should be avoided since it is associated with
hemorrhagic risk in case of dengue fever 4.
The Royal College of Obstetricians and Gynecologists (RCOG) and Public Health England (PHE)
recommendthat pregnant women should avoid non – essential travel to the countries with high risk for the
transmission of Zika virus. The following precautions should be taken into consideration by the woman
who travels to Zika virus affected area to avoid mosquito bites.


Wear full – sleeved dress that covers the skin as much as possible. This can be treated with an
insecticide, permethrin.



Use N,N – Diethyl – meta – toluamide(DEET) based insect – repellents; DEET up to 50% is safe
during pregnancy.



While sleeping, use mosquito net.

WHO updated its guidance to prevent sexual transmission of Zika virus in September 2016, advising that
both men and women should practice safe sex or abstinence for 6 months after returning from Zika
affected areas, regardless of whether they had symptoms or not. It is advised to practice barrier
contraception or abstinence during the pregnancy period if the male partner has been exposed or had
symptoms of Zika virus.
WHO also recommends counseling for the couples planning to conceive regarding the risk of Zika virus
in pregnancy which would help to inform their decision on whether to delay the pregnancy for the
individuals who lives in the areas where there is a risk for the continued exposure to Zikavirus. Women
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who had unprotected intercourse should have to access emergency contraception and counseling. For
women who continue pregnancy with suspected CZS should have an appropriate input from multi
disciplinary teams including neonatologist, fetal medicine specialist, and radiologist as well. 9
Community based strategies will be more cost-effective and sustainable approach to reduce larval
sources. This approach require community education for the people living in endemic areas which make
them aware of potential health hazards associated with Zika virus as well as educated on larval habitat
control.1
Whenever possible Zika prevention kit (ZPK) can be given to the pregnant women, which contains
condoms, insect repellent, larvicide, a mosquito bed net and printed Zika education materials as a visual
reminder of the recommended behavior. Zika virus message can be conveyed through television
advertisement showing couples or pregnant women performing the following behaviors: using repellents,
regular screening, using bed nets, removing standing water, etc. Campaigns through media may have the
advantage of reaching multiple audience with repeating messages that would convey them both
cognitively and emotionally.10

CONCLUSION
The recent outbreak in Brazil, unfold Zika as an infectious agent which may cause fetal abnormalities
during pregnancy. Pregnant women living in endemic areas should be made aware of potential health
hazards to the fetus associated with Zika virus. Obstetric health care providers should be aware of Zika
virus transmission and provide appropriate precaution steps based on WHO and CDC recommendations
that help to prevent the abnormalities in the development of fetus, especially in the first trimester. ZPK
can be provided to the pregnant women as a visual reminder of the recommended behavior. Campaigns
through multi – media can also be adopted to convey the message of virus transmission that reach out
multiple audience.
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SUMMARY
Along with WHO recommendations, community strategies as well as Zika orientation is found to be one
of the most cost effective approaches to bring out the awareness regarding the transmission of teratogenic
virus across the globe. Pregnant women who are vulnerable to the infection should carry out serial
examination during pregnancy in order to detect abnormalities in the early stage of fetal development.
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Analogy between satisfying the morbid susceptibility
and competitive enzyme inhibition
Dr. Swaroopa Patil
Abstract
Homoeopathic cure is based on law of similars. The process of competitive enzyme inhibition through
which diseases are treated in Modern medicine also applies the principle of similars. But the
explanation of how the homoeopathic cure takes place is philosophical, whereas that of competitive
inhibition is scientific. By drawing a parallel between these two processes, the purpose is to formulate a
proposition whether the homoeopathic cure could possibly be due to the competitive inhibition between
the disease and medicinal forces. It also shows that the application of law of similars is not limited to
Homoeopathy and dynamic plane.
Keywords: susceptibility, enzyme, competitive inhibition, substrate, vacuum, constitution

1. Introduction
The basic principle of Homoeopathy, Similia Similibus Curentur is indisputable. But as its
field is mainly limited to dynamics, its working as to how cure takes place in Homoeopathy
can be explained only philosophically [1]. Modern medicine which operates mostly on
physical plane, uses this principle of Similars in competitive enzyme inhibition process to
treat variety of diseases [2, 3]. This paper aspires to draw a similarity between the two
processes namely satisfying the morbid susceptibility (homoeopathic cure) and competitive
enzyme inhibition, so as to give a scientific explanation to the modus operandi of cure.
1.1 Homoeopathic concept of disease and cure
Disease is the derangement of vital principle due to dynamic morbific agents, which is
expressed externally through signs and symptoms. Dr. Hahnemann explains the modus
operandi of cure in aphorism 29 of 6th edition of his Organon of medicine. It is a theory put
forth for understanding how cure takes place. When medicine is administered to the patient
on the basis of symptom similarity, the vital principle which was under the influence of
natural disease force now reacts to the stronger, similar medicinal force. This makes the
natural, weaker dynamic disease force ineffective. The disease symptoms no longer exist as
the vital force is now under the influence of stronger, similar medicine. Once the action of
this medicine is exhausted, the vital principle becomes free of this medicinal disease also.
In aphorism 31 of 6th edition of Organon of medicine, Dr. Hahnemann mentions that the
natural disease forces cannot derange health unconditionally. Susceptibility is one of the
conditions to make an individual sick. Different homoeopaths have explained susceptibility
in terms which include affinity, attraction, desire, hunger, need, which exist and express
themselves normally in every living being; but they may become morbid and perverted and
cause disease, suffering and death [4].
Dr. Herbert Roberts calls susceptibility as an expression of vacuum created due to the
miasmatic influence in an individual [5]. This susceptibility draws to itself the disease which
is on the same plane of vibration and which tends to fill this vacuum (deficiency) [6]. Cure is
accomplished by satisfying the altered (morbid) susceptibility of the patient by filling the
vacuum with the homoeopathic medicine [7, 8].
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1.2 Enzyme and enzyme reaction
In living organisms, thousands of chemical reactions are taking place at every moment.
These chemical reactions release chemical energy necessary for the harmonious functioning
of the organism and sustaining life. These chemical events, termed as metabolism, need
enzymes which act as catalysts for almost all the metabolic processes that occur in a cell.
The substance on which the enzyme acts is called as substrate.
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This substrate is then converted into product [9, 10]. The
Enzymes are highly specific for their substrates [11, 12]. In
most of the enzymes, there is a small cleft like portion
where the substrate binds and catalysis occur. This site is
called the active site which is mostly responsible for the
substrate specificity of an enzyme. The substrates bind to
the active site by weak non-covalent bonds which are
usually reversible.

Fig 1: Shows Substrate, Active Site and Enzyme

1.3 Enzyme inhibition: Many drugs of Modern medicine
used in treatment of various diseases like gout, cancer,
hypertension, hypercholesterolemia, Parkinsonism act by
inhibiting the enzymes [13, 14].
One such method is competitive inhibition. Here the
inhibitor (drug) which has a close structural similarity to the
substrate acts as a substrate analogue and binds at the active
site of the enzyme. Since the active site is blocked, the
enzyme is not available for the substrate to bind and form
the product. The relative concentrations of substrate and
inhibitor and also their respective affinities for the enzyme
determine the degree of competitive inhibition [15, 16].
The process of competitive inhibition is also used to prevent
browning of fruits and vegetables [17]. One such example is
mushrooms where the inhibitors added to the produce keep
it fresh for long time thus increasing the shelf life [18, 19, 20].
1.4 Analogy between satisfying the morbid susceptibility
and Competitive enzyme inhibition
To draw a parallel between the above two processes,
replacing the words enzyme with constitution of an
individual; active site by morbid susceptibility/ vacuum (as
susceptibility is a part of the constitution); substrate by
natural disease force; product by disease symptoms and
inhibitor by similar medicinal force (Homoeopathic
medicine) is done.
Reconstructing the process of competitive inhibition with
replaced words and showing similarity with homoeopathic
cure:
The morbid susceptibility pulls towards itself the disease
producing causes which is on the same plane of vibration.
This is analogous with the substrate specificity of the
Enzymes. The product thus produced is the disease
symptoms which call for the similar remedy. The medicinal
force (homoeopathic medicine) which has a close similarity
to the disease force acts as a disease analogue and satisfies
the morbid susceptibility. And when susceptibility is
satisfied, there is a cessation of cause, and when cause
ceases to flow into ultimates, not only do the ultimates cease
but cause itself has already ceased [21]. The potency of the
homoeopathic medicine, the nature of the disease and the

miasmatic influence on the constitution determine the
degree of competitive inhibition.
2. Conclusion
There is certainly some similarity between the process of
homoeopathic cure and competitive enzyme inhibition,
though the former is on dynamic plane and the later on
material plane. How homoeopathic cure takes place can
possibly be explained on the lines of competitive inhibition.
This makes the explanation scientific and acceptable outside
homoeopathy. Treating diseases with competitive enzyme
inhibition by Modern medicine and its use in agriculture
shows that the application of principle of similars is not
limited to homoeopathy and dynamic plane.
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Abstract

Background: Pelvic crossed syndrome (PCS) is a common predisposing factor of low back pain. If left
untreated, PCS could result in various spinal and lower‑limb pathologies which would hinder an individual’s
functional abilities and affect their quality of life.
Aims: The study aimed to evaluate the effect of sciatic nerve neurodynamic sustained natural apophyseal
glides (SNAGs) along with a stretching‑strengthening protocol on individuals with symptomatic PCS.
Settings and Design: This study was conducted in a tertiary care center; this was a randomized controlled
trial.
Materials and Methods: Forty‑two individuals were randomly allocated to control group (conventional
physical therapy) and experimental group (sciatic nerve neurodynamic SNAGs along with conventional
physical therapy) using envelope method. The outcome measures – pressure pain threshold, degree
of lumbar lordosis, modified Thomas test, finger‑to‑floor test, and Modified Oswestry Disability
Questionnaire (MODQ) were obtained from the participants on day 1 and posttreatment on day 6,
respectively. Both the groups received the treatment for 45 min per session for 6 consecutive days.
Statistical Analysis Used: Parametric dependent t‑test was applied through R software 3.5.1.
Results: Intragroup analysis revealed statistically significant changes in all outcome measures in both
the groups. Statistically significant changes were observed in the intergroup analysis of all the outcome
measures (P < 0.0001) in favor of the experimental group except degree of lumbar lordosis (P = 0.78) and
MODQ (P = 0.27).
Conclusion: Sciatic nerve neurodynamic SNAGS when given along with conventional therapy resulted
in significant and superior improvement as compared to conventional therapy alone in patients with
symptomatic PCS in terms of pain sensitivity and flexibility.
Keywords: Low back pain, Manual Therapy, Mobilization, Neurodynamics, Pelvic crossed syndrome, Sciatic
nerve
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INTRODUCTION

The human movement system comprising the articular,
myofascial, neural, and connective tissues of the body is
responsible for producing various movements required
to perform the activities of daily living. The stability and
efficient functioning of this movement system requires the
integrated action of the muscle system.[1,2]
Movement dysfunction can occur when there is poor
integration within the muscle system which can be
attributed to an imbalance between the global stabilizers
and mobilizers. This imbalance, in turn, leads to altered
length and recruitment of these muscles resulting in undue
stress over various structures. This stress, if prolonged,
can cause pain and pathology to that particular segment
of the body, further leading to dysfunction of the local
stabilizers. The consequent movement dysfunction can be
multisegmental, which can hinder functional movements
required to carry out various tasks throughout the day.[3]
Pelvic crossed syndrome (PCS), also known as lower crossed
or distal crossed syndrome termed by Vladimir Janda, is a
pattern of muscle imbalance, specifically characterized by
patterns of muscular weakness and tightness in specific
muscle groups which are morphologically situated opposite
to each other between the ventral and dorsal sides of
the body. In PCS, tightness is observed in the erector
spinae muscle posteriorly, along with the tightness of the
iliopsoas and the rectus femoris anteriorly. In addition,
there is weakness of the superficial trunk flexors ventrally
along with muscle weakness of the gluteus medius and
maximus dorsally. The changes occurring due to these
muscle imbalances lead to specific postural changes
within the body. These changes include increased lumbar
lordosis, lateral lumbar shift, anterior pelvic tilt, lateral
lower‑limb rotation, and knee hyperextension. The
specific muscle imbalance seen in PCS gives rise to specific
joint dysfunction, particularly in the L4–L5 and L5–S1
segment of the vertebral column along with the hip and
the sacroiliac joints. Over time, this causes stress at the
L5–S1 segment of the vertebral column leading to pain
and irritation in the lower back. In a long‑standing case of
PCS, further stress can result in tightness of the quadratus
lumborum along with weakness of the gluteus maximus
and medius.[4,5]
Various literatures suggest dysfunction in the muscle system
to be an attribute of low back pain. These dysfunctions occur
as an altered pattern of muscle recruitment. Individuals
report high levels of functional disability with these
dysfunctions due to chronic and recurrent low back pain.[3,6]
36

Manual therapy techniques are combined with other physical
therapy treatments as a multimodal approach to treat low
back pain. Manual therapy techniques usually comprise
mobilizations or manipulations at the vertebral column.
Neural mobilization is another manual therapy technique
which helps to alter the dynamics of the peripheral nerves.
This intervention aids in restoring the optimal mechanics
of the targeted nerve, thereby improving its mobility. In
addition, neurodynamic mobilization also influences the
nonneural structures. Neural mobilization is applied for
pain management as well.[7]
There is a vacuum in literature on the combined effects
of stretching‑strengthening protocol on PCS. Moreover,
the effect of neurodynamic sustained natural apophyseal
glides (SNAGs) has previously been evaluated on radiating
pain, but there is dearth of information regarding its effect
on low back pain occurring due to PCS. Hence, this study
intends to evaluate the effect of sciatic nerve neurodynamic
SNAGs on individuals with symptomatic PCS.
MATERIALS AND METHODS

Study design and setting

This study was a randomized controlled trial that included
a total of 42 individuals recruited from a tertiary care
center in Belagavi city, Karnataka, India, during a period
of 1 year from April 2018 to March 2019. Ethical
clearance was obtained from the Institutional Ethical
Committee. The trial was registered with the Clinical Trials
Registry‑India (CTRI) (CTRI/2018/07/014696). Written
informed consent was taken from the individuals before
the intervention.
A total of 76 participants were screened at the tertiary
care center, of which 34 were included in this randomized
controlled trial [Figure 1]. Based on the clinically
meaningful differences and variability estimates from
relevant literature and consult with expertise in this field,
a sample size of 42 participants was calculated at an alpha
level of 0.05 with 80% power.[8] Individuals of both genders
between the age groups of 18 and 30 years who had low
back pain with diagnosis of PCS were eligible for the study.
The participants were also required to have more than
Grade 3 strength of abdominal and gluteal muscles as per
the Medical Research Council grading. Individuals with
any preexisting spinal pathology, congenital abnormality,
neurological deficits, recent spinal or lower‑limb trauma
or surgery, spasm of the trunk or lower‑limb muscles,
lower‑limb radiculopathy, and pregnancy were excluded
from the study.
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Enrollment

Assessed for eligibility (n = 76)
Excluded (n = 34)
• Recent lower-limb/spinal injuries
(n = 14)
• Lumbar radiculopathy (n = 11)
• Neurological deficits (n = 7)
• Pregnancy (n = 2)
Randomized (n = 42)

Allocation
Allocated to intervention in control group
(n = 21)
• Received allocated intervention (n = 21)

Allocated to intervention in experimental group
(n = 21)
• Received allocated intervention (n = 21)

Follow-Up
Lost to follow-up (n = 0)
Discontinued intervention (n = 0)

Lost to follow-up (n = 0)
Discontinued intervention (n = 0)

Analysis
Analyzed (n = 21)
• Excluded from analysis (n = 0)

Analyzed (n = 21)
• Excluded from analysis (n = 0)

Figure 1: CONSORT chart

The outcome measures to compare the effect of sciatic
nerve neurodynamic SNAGs and conventional physical
therapy on pain sensitivity, flexibility of the erector spinae,
hamstring, and iliopsoas muscles, degree of lumbar
lordosis, and low back pain‑related disability were obtained
at baseline and after the 6th day of intervention.
Pain sensitivity

Pain sensitivity (pressure pain threshold) of the erector
spinae and quadratus lumborum muscles was assessed using
pressure algometer (r = 0.990). The examiner palpated
and marked the trigger point following which the pressure
algometer was placed vertically to these points slowly at a
rate of 1 kg/cm/s approximately. The measurements were
expressed in pounds on the algometer. The readings were
recorded pre‑ and postintervention.[9]
Erector spinae and hamstring flexibility (finger‑to‑floor
test)

The participant was asked to remove footwear and
perform trunk flexion while standing on a slightly higher
platform with the feet positioned close together. The
examiner supervised the test to avoid trick movements
such as knee flexion. Another examiner recorded
the distance between the tip of the third digit and

the platform with a measuring tape. The value was
documented in centimeters.[10]
Iliopsoas muscle flexibility (modified Thomas test)

After obtaining the test position, the angle between the
participant’s leg and the plinth was obtained using a
universal goniometer. The goniometric value was recorded
in degree of angulation of the hip to assess the flexibility
of the iliopsoas muscles bilaterally.
Degree of lumbar lordosis (flexicurve)

Flexicurve is a valid and reliable tool to assess the degree
of lumbar lordosis. The participant was asked to stand
erect without shoes. T12 and S2 spinous processes were
palpated and marked on the participant. The flexicurve was
molded to the shape of the spine from the marked points.
The flexicurve was then removed and the inner boundary
of the flexicurve was traced on a graph paper, and T12,
L4, and S2 were marked and the degree of lumbar lordosis
was evaluated.[11,12]
Modified Oswestry Disability Questionnaire

The Modified Oswestry Disability Questionnaire (MODQ)
is a reliable questionnaire used to assess the extent to
which back pain has affected the participant’s functional
ability. It consists of ten items with six statements in
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each item. The participant was instructed to answer the
questionnaire by marking the most appropriate statement
to each item.[13]
Procedure

All patients with low back pain with PCS were screened
for inclusion and exclusion criteria. Participants were
informed about the aims and procedure of the study.
Written informed consent was obtained from all the
individuals willing to participate. After the recruitment of
participants, 42 participants were randomly allocated to
two groups using envelope method: 21 participants were
included under experimental group and 21 under control
group. Each participant received one session of 45‑min
duration per day for 6 days. Baseline demographic details
were noted and all outcome measures were assessed and
documented on day 1 and day 6.
Control group

The participants in the control g roup received
conventional physical therapy, which included hot moist
pack (HMP) for 15 min for the low back in prone position
and stretching of tightened structures (back extensors
and hip flexors) and strengthening exercises for the
weak/inhibited muscles (abdominal muscles and hip
extensors). Five sets of stretching with 30‑s hold were
performed for each muscle. The total duration of one
session was 45 min. For strengthening exercises, the
participants were instructed to perform ten repetitions
for each muscle. The strengthening exercises consisted
of curl‑ups, side bridge, quadruped hip extension, and
side‑lying hip abduction.
Experimental group

For participants in the experimental group, sciatic nerve
neurodynamic SNAGs were performed along with HMP
and conventional physical therapy. For the neurodynamic
SNAGS, the participant was seated at the edge of the
plinth with the test leg supported by a chair such that the
hip was flexed and the knee was completely extended. To
hold the limb in the neurodynamic position for the sciatic
nerve, pillows were placed on the chair so as to maintain
dorsiflexion at the ankle. The contralateral leg was allowed
to hang unsupported from the couch. The examiner was
standing posterolaterally to the participant to deliver
SNAGs centrally to the L5 vertebra. While delivering
the SNAGs, the participant was asked to actively flex the
trunk and extend back to neutral. This procedure was
repeated ten times for each limb in one session following
which the conventional treatment was given. Six sessions
were performed for each participant allocated to the
experimental group].[14]
38

Statistical analysis

R 3.5.1 (Microsoft Corporation, 2018) was used for
statistical analysis. Mean and standard deviation of baseline
demographic data such as gender, age, weight, height, body
mass index (BMI) as well as pre‑ and postintervention
values of erector spinae and quadratus lumborum PPT,
finger‑to‑floor distance, modified Thomas test, flexicurve,
and MODQ were tabulated. The Shapiro–Wilk test revealed
normal distribution of the pre‑ and postintervention values.
The significance level was set to 5%. Parametric dependent
t‑test was applied for intragroup and intergroup analyses
of variables.
RESULTS

Baseline demographic profile was tabulated according
to the participants’ age, gender, height, weight, and
BMI [Table 1]. Tables 2 and 3 describe the comparison of
pre‑ and postintervention values of all outcome measures
in the experimental and control groups. Table 4 describes
the between‑group comparison of all outcome measures.
All outcome measures, namely pressure pain threshold,
degree of lumbar lordosis, modified Thomas test,
finger‑to‑floor test, and MODQ, showed a highly significant
statistical difference in the within‑group analysis for the
experimental as well as the control group (P < 0.001).
The between‑group analysis of pressure pain threshold,
modified Thomas test, and finger‑to‑floor test revealed
highly statistical significance (P < 0.001). However, no
significant difference was found in the intergroup analysis
of flexicurve (P = 0.78) and MODQ (P = 0.27). These
values indicate that both the groups are effective in
improving outcomes in symptomatic PCS, but the addition
of sciatic nerve neurodynamic SNAGs to conventional
physical therapy provides additional benefits as compared
to physical therapy alone in terms of pain sensitivity and
flexibility of the iliopsoas, hamstring, and erector spinae
muscles.
DISCUSSION

The results of this present study support the alternative
hypothesis, which stated that sciatic nerve neurodynamic
SNAGs in addition to conventional physiotherapy will
demonstrate a change on the pain sensitivity, flexibility
of the iliopsoas, erector spinae, and hamstring muscles,
degree of lumbar lordosis, and low back pain‑related
disability. The between‑group analyses suggested that
the sciatic nerve neurodynamic SNAGs in addition to
conventional physiotherapy proved more beneficial on all
the outcome measures except degree of lumbar lordosis
and low back pain‑related disability, as compared to the
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Table 1: Demographic characteristics between experimental
and control groups
Experimental group (n=21)

Control group (n=21)

7
14
24.76±4.44
65.35±5.19
1.61±0.06
25.41±1.78

11
10
26.43±4.87
68.40±6.90
1.66±0.08
24.84±2.02

Male (n)
Female (n)
Age (years)
Weight (kg)
Height (m)
BMI (kg/m2)
BMI: Body mass index

Table 2: Comparison of pre‑ and postvalues in the
experimental group
Variables
Erector spinae
Quadratus lumborum
Finger‑to‑floor distance
Modified Thomas test
Flexicurve
MODQ

P

Mean±SD
Pre

Post

10.52±2.63
11.05±2.42
20.21±3.43
18.95±3.12
50.04±7.52
32.09±9.38

19±2.54
19.71±2.37
10.82±3.25
9.24±2.39
42.22±6.18
14.10±5.03

<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
<0.001*

*Statistically significant difference. SD: Standard deviation,
MODQ: Modified Oswestry Disability Questionnaire

Table 3: Comparison of pre‑ and postvalues in the control group
Variables
Erector spinae
Quadratus lumborum
Finger‑to‑floor distance
Modified Thomas test
Flexicurve
MODQ

P

Mean±SD
Pre

Post

10.95±2.57
10.86±3.24
20.16±4.16
18.43±5.04
52.65±5.53
38.38±9.38

16.81±3.72
16.57±3.42
12.28±3.25
11.71±3.34
45.56±5.43
17.81±4.17

<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
<0.001*

*Statistically significant difference. SD: Standard deviation,
MODQ: Modified Oswestry Disability Questionnaire

Table 4: Comparison of variables between the experimental
and control groups
Variables

Erector spinae
Quadratus lumborum
Finger‑to‑floor distance
Modified Thomas test
Flexicurve
MODQ

Mean difference between pre and
post
Experimental group Control group
8.48
8.67
9.41
9.71
7.41
18

5.86
5.71
7.88
6.71
7.09
20.57

P

<0.001*
<0.001*
<0.001*
<0.001*
0.78
0.27

*Statistically significant difference. MODQ: Modified Oswestry
Disability Questionnaire

conventional physiotherapy (stretching‑strengthening
protocol) alone.
There are various proposed mechanisms on the beneficial
effects of lumbar SNAGs regarding pain sensitivity:
first, the application of lumbar SNAGs reduces the
capsular tension at the facet joints, thereby correcting
any underlying mechanical fault at the facet joints. The
second mechanism may be explained through the theory
of habituation and extinction. Individuals who usually

experience pain during a specific movement may develop
fear to perform any activity that involves that particular
movement. The application of lumbar SNAGs requires
the individual to perform the painful movement in a
graded manner with reduced pain. When the patient
is repeatedly exposed to this particular movement in a
pain‑free manner, it causes habituation and extinction of
the aversive memory. Third, SNAGs is known to produce
similar effects as posteroanterior passive mobilization
technique at the lumbar spine. Lumbar mobilization can
reduce joint position error and improve joint position
sense. Hence, the application of SNAGs can lead to the
correction of positional faults and improve muscular
function, mobility, and flexibility. In addition, it can also
cause a psychological response which can be attributed
to the patient’s expectation from the treatment and
patient–therapist interaction.[15,16]
The stretching of the iliopsoas muscle causes a change in
the flexibility of the iliopsoas muscle which might have
led to reduction in low back pain symptoms following
intervention. A study done in 2015 supports the finding
of the present study which states that individuals with
tightness of the iliopsoas muscles have greater pelvic tilt
and lumbar lordosis. The study suggested that iliopsoas
stretching and corrective exercises for lumbar lordosis and
pelvic inclination should be incorporated into the protocol
for the management of low back pain.[17,18]
Apart from its neurological effects, sciatic nerve
neurodynamic technique is also known to improve
hamstring ROM in individuals with limited hamstring
flexibility. It is stated in previous literature that sciatic
nerve neurodynamic techniques are equally effective as
conventional stretching techniques to improve hamstring
flexibility. The result of this study corroborates the
findings of the present trial where there was an additional
improvement in the postintervention finger‑to‑floor test
values in the experimental group. Thus, changes in the
flexibility of the muscles may also have played a role in
correcting mechanical faults by changing the inclination
at the pelvis and thereby the lumbar spine.[19]
Possible mechanism for the reduction in lumbar lordosis
in both the groups could be attributed to the change in
flexibility of the iliopsoas, erector spinae, and hamstring
muscles and strengthening of the abdominal and gluteal
muscles which might have caused a change in lumbar
lordosis by breaking the compensatory pattern attained in
the lumbopelvic alignment due to weakness and tightness
of opposite muscle groups.[18,20,21]
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Previous studies are in consensus with the results of the
present study where low back pain‑related function was
assessed using the Oswestry Disability Questionnaire.
Superficial strengthening exercises for the abdominal and
trunk muscles have reported to be beneficial in reducing
pain and improving disability. Lower‑limb neurodynamic
mobilization is also known to cause changes in the volume of
intraneural fluid at the nerve root, thereby preventing neural
edema, decreasing pain, and improving function. Lumbar
SNAGs have also been proven beneficial for functional
improvement in individuals with chronic nonspecific low back
pain. The improvement in different biomechanical variables
related to the cause of low back pain appears to provide an
overall functional improvement in individuals with low back
pain.[17,22,23]
The present study had a few limitations. First, the
carryover and long‑term effects of the intervention were
not analyzed. The strength of the abdominal and gluteal
muscles was not assessed since only six sessions of
treatment were given, and to have any positive strength
gains, minimum of 3 weeks of treatment is required. The
assessment of flexibility of the erector spinae muscles
could not be isolated due to the unavailability of objective
outcome measures for the same.
The isolated effect of sciatic nerve neurodynamic SNAGs
may be assessed by comparing the technique to a sham
myofascial release application or with other manual therapy
techniques such as neural mobilization, lumbar SNAGs, and
other techniques of Mulligan’s mobilization in individuals
with symptomatic PCS. The effect of intervention may be
evaluated on properties of the muscle and nerves using
more sophisticated tools such as dynamic ultrasonography.
An outcome measure should be developed to assess the
isolated flexibility of the erector spinae so as to assess the
effect of the techniques on the same.
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Aim: To find effectiveness of nadifloxacin phonophoresis over pulsed
ultrasound in acute sinusitis subjects.
Methods: Study was approved by Institutional Ethical Committee of
KAHER Institute of Physiotherapy, Belagavi.40subjects with acute
sinusitis were divided randomly into group A, treated with nadifloxacin
phonophoresis and group B, treated with pulsed ultrasound. Subjects
were assessed using Sinusitis Symptom Score, Numerical Rating scale
and Sino-nasal outcome test-22 before and after 4 days of intervention.
Result: For sinusitis symptom measure within the groups, mean
difference were 6.16±1.97 and 6.27±1.8 with p-value of 0.001 for both
the groups which was significant. For between the groups, p-value was
0.700 which was not significant. For numerical rating scale within the
groups, mean difference was 0.37±0.14. and 0.27±0.08 with p-value of
0.001 for both the groups which was significant. For between the
groups, p-value of 0.014 which was significant. For Sino nasal outcome
test within the groups, mean difference was 16.33±9.55 and 7.50±1.85
with p-value of 0.001 for both the groups which was significant. For
between the groups, p-value was 0.001 which was significant.
Conclusion: Nadifloxacin phonophoresis was more effective than
pulsed ultrasound in acute sinusitis.
Copy Right, IJAR, 2020,. All rights reserved.

……………………………………………………………………………………………………....
Introduction:The function of the sinuses is to make the skull lighter and add resonance to the voice. 1

Sinusitis refers to an inflammatory condition involving the four paired structures surrounding nasal cavities. The
maxillary sinus is most commonly involved as compare to other paranasal sinuses. 2Theincidence of sinusitis in India
is 10 millions cases per year.The most commonly isolated bacteria from maxillary sinuses are streptococcus
pneumoniae and haemophillus influenza.2
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Address:- Associate Professor, HOD of Geriatric Physiotherapy, KAHER, Institute of Physiotherapy,
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Acute sinusitis can be defined by certain major and minor criteria that exists for longer than typical viral upper
respiratory tract infections, greater than 7 days. Major criteria includes purulent nasal discharge, purulent pharyngeal
drainage,cough and minor criteria includes peri-orbital oedema , headache ,facial pain, tooth pain, ear pain , sore
throat, foul breath, increased wheeze and fever.
The presence of two major or one minor and two or more minor criteria for more than 7 days signifies acute
sinusitis.4The medical management includes the use of oral or topical decongestants, mucolytics, pain and fever
management with NSAIDs and saline rinses provides maximum relief of symptoms. 2Surgical management is
advised if the conditionis severe or if they have severe intracranial complications. 2
Demographic Data Distribution In Group A And Group B:
Groups
Group A
Group B

Male
(%)
33.3
(6/18)
27.8
(5/18)

GENDER
Female
(%)
66.7
(12/18)
72.8
(13/18)

AGE
Mean± SD
28.16 ±9.78

BMI
Mean±
SD
25.06 ±3.57

25.44 ±6.91

24.06 ±6.33

Gender
0.717

p-value
Age

BMI

0.309

0.812

The p-value of gender, age and BMI suggest that both the groups are homogeneous.
Physiotherapy management includes use of therapeutic ultrasound. The principle on which ultrasound works is
piezoelectric effect.5The ultrasonic waves cause mechanical vibration within the affected sinuses and helps in
mobilization of secretions.5
Phonophoresis is used as an alternative for transdermal drug delivery.It is advantageous because the rate and
concentration of transport of drugs to the affected paranasal sinuses is enhanced.6
Need for the study:
The use of pulsed ultrasound is proven to be effective for acute sinusitis whereas there is paucity in the literature to
support use of phonophoresis in acute sinusitis subjects, thus the need arise to compare the effectiveness of
phonophoresis over ultrasound.

Methodology:Methods: Forty subjects with acute sinusitis were recruited from tertiary health care centre, out of which 4 subjects
were unable to follow up.
Inclusion criteria:
Subjects clinically diagnosed with acute sinusitis, Age group between 18-50 years,Both male and female subjects
willing to participate in the study.
Exclusion criteria:
Prostheses or metal implant in the brain, face, or orbit , dental implants, Other infection on the face, Obstruction for
the free drainage of the sinuses , Pregnant women , Malignancy of head and neck
Procedure:
The study was approved by Institutional Ethical Committee of KAHER Institute of Physiotherapy, Belagavi.
Intervention:
The subjects diagnosed with acute sinusitis were recruited in the study after screening for the inclusion and
exclusion criteria. They were randomly divided into group A, who received nadifloxacin phonophoresis and group
B, who received pulsed ultrasound. In group A, the position of the subject is supine lying and therapist is standing
on the side to be treated. The treatment is begun with applying nadifloxacin ointment with aqueous gel on the
treatment area. Pulsed mode of ultrasound was chosen where the intensity was 0.5W/cm2 with ratio of 1:4 and
frequency of 1MHz and 20% duty cycle. 7 Duration of treatment was 5minutes for maxillary sinus and 4 minutes for
frontal sinus for 4 days a week. 7 Group B received PUS with aqueous gel and Dosage was the same as described
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above for group A. Sinusitis Symptom Score, Numerical Rating scale and Sino-Nasal Outcome Test-22 were the
outcome measures assessed pre and post treatment on 4 th day.

Results:Groups
Group A

Time Frame
Mean± SD
Mean Diff± SD Diff
p-value
Pre-test
10.77±3.20
6.16±1.97
0.001
0.700
Post-test
4.61±1.81
Pre-test
10.22±2.66
6.27±1.80
0.001
Group B
Post-test
3.94±1.76
Comparison of Group A And Group B Within And Between The Groups With Respect To Sinusitis Symptom
Score
In the present study the p-value for both the groups was 0.001 which suggests that it is significant whereas the pvalue of difference between the groups was 0.700 which was not significant but both groups were equally effective.
Comparison Of Group A And Group B Within And Between The Groups With Respect To Numerical Rating
Scale:
Groups
Time Frame
Mean ±SD
Mean Diff ± SD Diff
p-value
Pre-test
0.60±0.16
0.37±0.14
0.001
0.014
Group A
Post-test
0.22±0.10
Pre-test
0.52±0.17
0.27±0.08
0.001
Group B
Post-test
0.25±0.14
In the present study the p-value for both the groups was 0.001 which suggests that it is significant whereas the pvalue of difference between the groups was 0.014 which is significant and suggests that group A is better than group
B
Groups

Time Frame

Mean± SD

Mean Diff ± SD
Diff
16.33±9.55

p-value

Pre-test
36.00±13.47
0.001
Post-test
18.94±5.88
0.001
Pre-test
26.44±6.21
7.50±1.85
0.001
Group B
Post-test
18.94±5.88
Comparison of Group A And Group B Within And Between The Groups With Respect To Snot-22
Group A

In the present study the p-value for both the groups was 0.001 and the p-value of difference between the groups was
also 0.001which suggests that it is significant and suggests that group A is better than group B

Discussion:Sinusitis symptom score was used as one of the outcome measure in our study and it was observed that this outcome
measure did not prove to be effective. The reason being that the patients scored zero for few symptoms and
according to a study conducted it is proven that the scores should not be zero or near zero following treatment but
rather it should be closer to the values scored by healthy individuals. 8
Numerical rating scale was another outcome measure used in our study to rate the facial pain and it was observed
that subjects rated facial pain in a better way and found relief post-treatment. Previous study conducted used
numerical rating scale to rate pain and congestion due to rhinosinusitis and it was observed that there was reduction
in pain around the nose by 1.5 points out of 10 post-intervention.9The outcome measure SNOT-22 was effective in
the current study as it showed marked reduction in all the domains of the test after the treatment sessions. A study
conducted in patients having facial pain and sleep disturbances due to chronic sinusitis suggests that SNOT-22 was
the only outcome measure that assesses interference in the sleep patterns and reports about the improvement in sleep
patterns and other symptoms of sinusitis post-intervention.10
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In the present study the limitations were: Inability to treat ethmoid and sphenoid sinuses, Long term follow up could
not be achieved and recurrence of symptoms could not be noted, Subjects with other co-existing infections in the
head and neck region could not be treated.
Future scope of this study is: Exploration of more drugs for phonophoresis in sinusitis, studying the effects of
phonophoresis in recurrent cases of sinusitis.

Conclusion:The present study concluded that both, nadifloxacin phonophoresis and pulsed ultrasound are effective in the
treatment of acute sinusitis but comparatively, nadifloxacin phonophoresis is more effective than pulsed in acute
sinusitis.
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ABSTRACT

Introduction : Researches have been done to study the effect of postpartum depression on breastfeeding efcacy and is
likely to be one of the important cause in general population. However , there is paucity of evidences to understand the correlation of breastfeeding
efcacy and postpartum depression in urban and rural population and its comparison in mothers with LSCS and normal delivery. Aims and
Objectives: The study was aimed to nd the correlation of breastfeeding efcacy and postpartum depression in urban and rural population and to
compare it in mothers with LSCS and FTND using Breastfeeding Self Efcacy Scale Short Form (BSES SF) and Edinburgh Postnatal Depression
Scale(EPDS). Methodology : An observational study was conducted on 135 postpartum females with age group from 20-35 years in Belagavi
city .Two questionnaire, BSES SF and EPDS was given to mothers and data was analyzed and recorded. Results : There was no signicant
difference found in BSES score of FTND and LSCS groups (p=0.53).Signicant difference was found in EPDS score of FTND and LSCS
groups(p=0.002). Conclusion : The study concludes that there is a co-relation between breastfeeding efcacy and postpartum depression in
FTND and LSCS groups according to EPDS score
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INTRODUCTION
Depression is one of the commonly affecting factor in most of the
postnatal women which affects their physical and mental
health[1].Depression affects a mother-infant relationship due to social,
psychological and hormonal Changes[3].Along with depression there
are women also suffering from postpartum anxiety counting for 1121% [2].Development of a good relation between a mother and a child
forms through breastfeeding[4]. Breastfeeding rates at 6 and 12
months have increased over a period of years and rates of exclusive
breastfeeding at 3 and 6 months, have increased over past 10 years
[15].Many studies proves breastfeeding to be benecial for maternal
and child health care[5].
In India, breastfeeding appears to be inuenced by social, cultural, and
economic factors. In 1991, Breastfeeding Promotion Network of India
(BPNI) was born to protect, promote and support breastfeeding.
Importance of breastfeeding for maternal and child health care during
rst six months of postnatal has been suggested according to World
Health Organization (2003), the European Commission for Public
Health and the American Academy of Pediatrics[5]. Cessation of
breastfeeding is seen in 60%of women[6].Behavioral changes such as
obtrusive , non-interacting , can be seen in depressed mothers which
can have an adverse effect on their children[7]. Maternal breastfeeding
self-efcacy is dened as the condence a women has in her ability to
breastfeed her baby(cox et al.).Difculty in breastfeeding is likely to
be the root cause than choice of mother for cessation of
breastfeeding[9].
Some non-modiable factors such as maternal age, socio-economic
status, education cannot be changed by the health care professionals
but the modiable factors should be considered as it has a positive
impact to achieve exclusive breastfeeding[4]. Studies suggests the
benets of human milk to have a high nutritive level for both mother
and child health care, however, the efcacy of breastfeeding behavior
differs from a society to community to individual[10].There are some
studies which shows to have an impact on mother and child
relationship causing depression which may have an adverse effect on
her ability to breastfeed[9].
A study was done between postpartum depression and breastfeeding
efcacy stated that postpartum depression affects breastfeeding

efcacy[5], however they included all postpartum women without
classifying them into urban and rural population and normal delivery
and lower segment caesarian section. Hence the present study aims to
nd the correlation of postpartum depression and breastfeeding
efcacy in urban and rural population.
MATERIALS AND METHODOLOGY
It was an observational cross-sectional study conducted in tertiary
care hospital . Females subjects from a) age group 20-35 with b) FTND
,LSCS ,c) primiparous and multiparous were included in this study.
Exclusion criteria was a)high risk pregnancy b) medical conditions c)
mothers whose infant were in NICU and PICU.
PROCEDURE
Ethical clearance was obtained from the Institutional ethical Review
committee (IERC). All the participants were screened for inclusion
and exclusion criteria. The study was explained in the language best
understood to them and informed consent was taken before proceeding
with the study. Two questionaries' were used Breastfeeding Self
Efcacy Scale Short form (BSES SF) questionnaire was used to assess
efcacy of the mother to breastfeed her child and Edinburgh Postnatal
Depression Scale (EPDS) was used to assess the level of depression
over past one week Both the scales were explained to the mother and
necessary information about the scale was given provided that she
could understand them well and the record was maintained.
BSES Questionnaire
Breastfeeding Self Efcacy Scale (BSES) Questionnaire was
developed by (Dennis & Faux, 1999) The Breastfeeding Self Efcacy
Scale (BSES) which is a 33-item scale use to determine breastfeeding
self-efcacy which was later reduced to a 14 item scale The
breastfeeding Self-Efcacy Scale Short Form (Dennis,2003).
EPDS Questionnaire
The Edinburgh Postnatal Depression Scale (EPDS) designed by cox et
al. is a screening tool for PPD which includes questionnaire and is
sensitive to alteration in depression.
RESULT
A total of 135 sample population were screened where 70 were LSCS
(30 primigravida and 40 multigravida)and 65 were FTND (23
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primigravida and 42 multigravida). Mean age for FTND was 27.30+/2.78 and mean age for LSCS was 26.35+/-2.60. Mean for FTND group
of BSES was 54.47+/- 4.20 and mean for LSCS group of BSES was
53.48+/- 4.13. Mean for FTND group of EPDS was 15.93+/-4.53 and
mean for LSCS group of EPDS was 17.11+/-4.45.There was no
signicance found in BSES score of FTND and LSCS groups
(p=0.53).Signicant difference was found in EPDS score of FTND and
LSCS groups (p=0.002).
Table 1
SR NO.
1
2
3

PARAMETERS
FTND
Age
27.30+/-2.78
Primigravida
23 (43.39%)
Multigravida
42 (51.21%)

Table 2
SR NO. PARAMETERS
1

BSES score

2

EPDS score

LSCS

LSCS
26.35+/-2.60
30 56.60%)
40 (48.78%)

FTND

FTND &LSCS
(p value)
53.48+/- 54.47+/-4.20
0.53
4.13
17.11+/- 15.93+/-4.53
0.002*
4.45

*P value is found to be signicant in Edinburgh Postnatal Depression
Score of FTND and LSCS
Figure 1: Mean difference of Breastfeeding Self Efﬁcacy Scale
Score in FTND and LSCS

A pilot study was done by Scott et al . where maternal attitudes to
breastfeeding in public and its association with breastfeeding duration
in European countries concluded that social norms may have a better
inuence on breastfeeding outcomes than a women's breastfeeding
attitude and approach where The Lower Infant Feeding Attitude Scale
score was used to compare infant feeding attitudes in European
countries and their attitude to breastfeed in public areas.
A study done by Hinic et al . to determine the mother's condence to
breastfeed her child in early postpartum period concluded that
breastfeeding self-efcacy was positively co-related with birth
satisfaction, number of children , partner's support for breastfeeding
and intension to breastfeeding their child. The efcacy can also be
improved by partner's involvement to educate about breastfeeding and
its benets to mother and child which develops a mother child bond
and to limit the use of supplement for child as the child is refrained
from the nutrients of the mother's milk.
CONCLUSION
The study concludes that there is signicant difference in Edinburgh
Postnatal Depression Score of FTND and LSCS mothers but there was
no signicant found in Breastfeeding Self Efcacy Scale of FTND and
LSCS mothers. However the difference of score in Edinburgh
Postnatal Depression was moreover same when compared to urban
and rural population as well as the score Breastfeeding Self Efcacy
Scale .Both Urban and Rural population were equally affected which
was seen when breastfeeding efcacy was correlated with depression.
FUTURE SCOPE
Awareness among the postpartum women and condence to breastfeed
their child should be developed in areas where breastfeeding is not
encouraged much as well as education about importance of
breastfeeding and its benets should be given to mother as well as the
family following medical camps ,education in hospitals and in villages
and health care guidance during their follow ups.

Figure 2: Mean difference of Edinburgh Postnatal Depression
Scale score of FTND and LSCS

DISCUSSION
Although there were studies which were conducted to determine the
breastfeeding efcacy among postpartum women in urban and rural
area separately, to our knowledge this is the rst study where the
breastfeeding efcacy was co-related with depression and compared
between urban and rural population . The study was conducted among
135 mothers ,70 LSCS(30 primigravida and 40 multigravida)and 65
FTND(23 primigravida and 42multigravida).There was no signicant
difference found in Breastfeeding Self Efcacy Scale score of FTND
and LSCS women. Signicant difference was found in Edinburgh
Postnatal Depression Scale score of FTND and LSCS women residing
in urban and rural areas respectively.
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According to cox et al. mothers who are embarrassed or uncomfortable
to breastfeed their child are more likely to introduce formula
supplement at a very early stage as compare to women who are
condent and believe that breastfeeding is healthier and cheaper and
develops a good bond between a mother and child. The factors
contributing for depression can be behavior, socioemotional
adjustment and diverted attention of people from mother to infant.
Social support indicates that it can affect maternal-child relationship
postnatally. Women are twice as likely to develop depression and have
more severe symptoms and present with co-morbid anxiety (Kornstein
et al., 2002; Sloan and Kornstein, 2003).
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Abstract
Background: Aging is accompanied by changes in muscle strength, which is characterized by the
rapid decrease of muscle mass and the increase of body fat. The aim of the present study was to
evaluate the muscle mass in Indian post- menopausal women.
Methods: One hundred relatively healthy post-menopausal women within the age range of 50-55
were recruited for this study. The body mass index (BMI), girth measurement, skinfold
measurement, and waist-hip ratio were the outcome measures used in this study.
Results: The BMI of women was 28.8 ± 3.4 kg/m2. The average prevalence of changes in girth
measurements in post-menopausal women was 38%, and the average prevalence of changes in
skinfold measurement in post-menopausal women was 43.8%.
Conclusion: The present study concluded that the score muscle mass was below average in most
post-menopausal women. It is highly recommended that the estimation of muscle mass in
menopause clinics and the interventions for the prevention of muscle loss are urgently necessary
for post-menopausal women.
Keywords: Menopause, Muscular mass changes, BMI

Introduction

I

t is generally assumed that menopause is the
permanent cessation of menstruation, which is due to
the loss of ovarian follicular function (1). Clinically, it
is widely thought that menopause is seen following a
year of amenorrhea; thus, the season of last menses is
decided as menopause, and the normal age for
menopause is around 51 (2). Natural Menopause is
defined as, “No menses for 12 consecutive months
with no obvious cause (such as pregnancy, lactation)
will respectively define a woman’s last menstrual
period (FMP)”. The definition of surgical menopause
is: “The cession of menses either due to the removal of
the uterus and mostly one ovary, leaving at least one
ovary intact, or the removal of both ovaries, with or
without the removal of uterus.” (3) It is thought that
changes after menopause can affect the whole body by
having effect(s) on such body mechanisms as
vasomotor,
cardiovascular,
skeletal,
muscular,
glandular, and central nervous systems (4).
It is generally presumed that post-menopausal
women have a higher incidence rate of cardiovascular

diseases than premenopausal women, which is almost
statistically significant for all ages combined (5). Joint
pain is one of the primary segments of menopause,
which is experienced by up to half of ladies with
menopausal condition (4, 6). These are just frequent
normal issues. Back agony is a good illustration for
that, which could be associated with musculoskeletal
pain syndrome such as fibromyalgia (7). In a survey
conducted in Europe, post-menopausal woman were
asked about the impact of different hormonal events
affecting their weight: ~50% of the women insisted
that they had increased in weight, at least 4.5kg, at the
time of per menopause, and just 4% mentioned a
decrease in weight (8). It is believed that the
insufficiency of estrogen after menopause can speed up
the age-related loss of bone mass (9).
Aging is accompanied by body changes in
composition, which is characterized by muscle mass
reduction and an increase in body fat (10). The loss of
muscle mass in postmenopausal women is a wellrecognized phenomenon. The onset of menopause is
characterized by changes in body composition. It is
assumed that the measurement of the upper arm or
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thigh circumferences (11) or BMI could be used to
estimate muscle mass (12). It is believed that the
muscle mass is reduced, and the fat mass is increased
in post-menopausal women. Both the increase in fat in
postmenopausal women and the distribution of fat
mass in the body (13) are regarded as increasing
problems in menopausal women. There are several
factors such as diet, metabolism, hormonal parameters,
and lifestyle, which can influence body composition in
postmenopausal women (14).
Declined muscle mass
(sarcopenia) is supposedly associated with physical
disability and functional impairment, especially in
women, and is the direct cause of muscle reduction
(10, 15, 16). There is a decline in muscle mass with
aging, resulting in reduced ‘mechanical stress’ from an
increasingly sedentary lifestyle, whereas any increase
in fat mass can induce a decrease in energy expenditure
(17). However, the low level of anabolic hormones,
especially in postmenopausal women, can limit muscle
mass and muscle strength (18, 19). This postmenopausal stage is known as the stage of complaints
(20). The loss of muscle mass and muscle strength can
result in an increased risk of functional limitation (21).
The functional limitations in tasks are relevant to daily
life, tasks such as walking, climbing, and chair rising
(22). It is thought that women may lose muscle
strength early due to menopausal transition around the
age of 50 (23). Muscle strength usually declines with
age; for instance, the elderly may have only 40% of
peak life-time strength (24). The loss of muscle mass
is presumably an important factor to predict mobility in
menopausal women (25). Therefore, the aim of the
present study was to evaluate the muscle mass in
Indian post-menopausal women.

Materials & Methods
One hundred relatively healthy post-menopausal
women within the age range of 50-55 years were
recruited for the study. Women with any abdominal
surgery, hormonal therapy operation other than
hysterectomy, trauma and fracture in the last 2 years
were excluded based on the exclusion criteria. The
outcome measures were BMI, girth measurement,
skinfold measurement, and waist hip ratio.
The ethical approval was obtained from the
Institutional Ethical Committee (IERC) of KAHER
Institute of Physiotherapy, Belagavi 590010. All the
participants were selected from within and around

Belgavi city and were scrutinized based on the
inclusion and exclusion criteria. The procedures were
explained to the participants in their vernacular
language. Written inform consents were obtained from
study participants. Demographic characteristics were
noted, too. The participants were screened using
outcome measures. Anthropometric measurements of
all participants were taken while they were standing
with their arms lying along, and had no shoes on. The
height of the participants was measured using a
stadiometer. The weight of the women was measured
using a weighing scale to the nearest kilogram. The
BMI was calculated using the weight and the height of
the women. The weight was taken in kilograms and the
height in meters. The waist-hip ratio was taken above
the level of the umbilicus, and the measurement for hip
was taken at the highest buttock bulk. The girth
measurement in upper limb, lower limb and abdomen
was taken using inelastic measuring tape. The girth
measurement in the right- and left-side of the arm,
forearm, thigh, and calf was obtained by measuring the
maximum bulk of the relaxed muscle. The skinfold
measurement in the right- and the left-side of biceps,
triceps, thigh, and calf was measured using a vernier
caliper. The WHO scale of girth measurement of upper
limb, abdomen and lower limb was done using
measuring tape, and the skin fold was measured using
vernier caliper. The statistical analyses were performed
by Statistical package for social science (SPSS) version
20.

Results
The characteristics of the participants are presented
in Table 1. The average age of the participants was
52.5 ± 3.7. The BMI of the women was 28.8 ± 3.4
kg/m2.
Table 1. Descriptive statistics (n=100)
Variable
Mean
SD
Age (years)
52.5
3.7
Height (cm)
156.4
5.30
Weight (kg)
71.9
8.5
BMI (kg/m2)
28.8
3.4
Waist-hip ratio (cm)
85
7.0
The prevalence rate for girth measurement
variables are presented in Table 2. The girth
measurements in upper limb, lower limb, and abdomen
were 26, 41, and 87cm, respectively. Around 65% of
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women had scored less than the mean values of girth.
In lower limb, 63% of women had scored less than
mean value of girth, which accounts for 41cm. The
abdominal girth was 87cm on average, with 50% of
women scoring below the average.
Table 2. Prevalence rate for girth measurement
variables (n=100)
Variable
(cm)
Right arm
Left arm
Right forearm
Left forearm
Right thigh
Left thigh
Right calf
Left calf
Abdominal girth

Mean
value
28
28
23
23
46
46
34
37
87

Score ≤ mean
value (%)
53
51
97
58
65
65
60
62
50

Score > mean
value (%)
47
49
3
42
35
35
40
38
50

Table 3 demonstrates the prevalence rate for
skinfold measurement variables. The average skinfold
measurement in upper limb was 21mm for women,
among whom 54% scored below normal. In lower
limb, the average skin fold measurement was 28mm,
with 55% of them scored below normal. In abdomen,
61% scored less than normal, with the average of
39mm.
Table 3. Prevalence rate for skinfold measurement
variables (n=100)
Variable
(mm)
Right Biceps
Left Biceps
Right Triceps
Left Triceps
Right thigh
Left thigh
Right calf
Left calf
Abdominal

Mean
value
23
23
19
19
32
32
24
24
39

Score ≤ mean
value (%)
49
48
65
64
57
56
52
53
61

Score > mean
value (%)
51
52
35
36
43
44
48
47
39

Discussion
The current study was conducted to investigate
muscle mass in post-menopausal women in Belgavi,
India. One hundred post-menopausal women were
included in the present study. The findings show that
the mean BMI was 28.75, indicating that they were
overweight. The average prevalence of changes in girth
measurements in post-menopausal women was 38.0%,
and the average prevalence of changes in skinfold
measurement in post-menopausal women was 43.8%,
as most post-menopause women scored below average.
Our results are inconsistent with Aloia’s et al.
study, which concluded that fat accumulation could
increase after menopause. A study done by Voda et al.,

on body composition changes in menopausal women,
found that there was an overall decrease in skinfold
measurement in upper extremities and lower
extremities, which is consistent with the findings of our
study. It was also stated that the skinfold measurement
in abdominal region could increase in post-menopausal
women, which contradicts with the results of our study
(26).
Another study done by Toth et al., on menopauserelated changes in body fat distribution, found that
there were not any changes in girth in extremities, but
the abdominal girth tended to increase after menopause
in women (27). Although most women had scored less
than the mean value of girth in extremities in our study,
we could not confidently find any abdominal girth
difference after menopause, as equal proportions of
women fell in increased and decreased categories.
In addition, Voda et al., reported that there was an
overall increase in girth measurement of upper
extremities and lower extremities, but the results of our
study showed an overall decrease. Also, the girth
measurement in abdominal region in postmenopausal
women in their study was less than that of our study
(26).
It is generally assumed that the onset of menopause
is characterized by changes in body composition. It is
also believed that the muscle mass is reduced, and the
fat mass is increased in post-menopausal women. Not
only is there an increase in fat in postmenopausal
women but also there is a distribution of fat mass in the
body (13). Moreover, it is presumed that there are
several factors such as diet, metabolism, hormonal
parameters, and lifestyle, which can influence body
composition in postmenopausal women (14).
There is a decline in muscle mass with aging,
resulting in reduced ‘mechanical stress’ from an
increasingly sedentary lifestyle, whereas any increase
in fat mass can induce a decrease in energy expenditure
(17). However, the low level of anabolic hormones,
especially in postmenopausal women, can limit muscle
mass and muscle strength (18, 19). This postmenopausal stage is known as the stage of complaints
(20). The loss of muscle mass and muscle strength can
result in an increased risk of functional limitation (21).
Like many other studies, there are several
limitations. First, the reliability of the skinfold
measurement was not defined. Skinfold measurement
necessitates experience and excellent training so as to
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avoid measurement errors. This study, however, used a
good quality skinfold caliper for skinfold
measurement. Second, the typical sample size for this
study was small. The data base of Indian postmenopausal women and its prevalence can be made
more authentic with a larger sample size and
longitudinal studies.

Conclusion
Despite the fact that the study had some limitations,
it was concluded that the score muscle mass was below
average in most post-menopausal women. It is
imperative to devise an accurate technique to estimate
muscle mass in menopausal clinics so that experts can
predict mobility as well as prevent chronic diseases in
post-menopausal women.
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Abstract

Background: Physical symptoms associated with poor posture due to heavy breast leading to neck, shoulder,
interscapular, and back pain are prevalent. Occurrence and persistence of musculoskeletal pain among
children and adolescents may result in the development of chronic pain symptoms in adulthood. Hence,
this study was conducted to determine if any correlation existed between interscapular pain, cup size, and
thoracic index in adolescent school girls during the breast development phase.
Materials and Methods: A cross‑sectional descriptive study was conducted where 2000 school girls aged
between 13 and 16 years were screened to identify if they had interscapular pain. Two hundred of them
were screened positive, of which 54 were excluded, as they carried a backpack weighing more than that
recommended for their gender and age and one for psychological distress. One hundred and forty‑five
participants were evaluated for the intensity of pain using Numeric Pain Rating Scale, cup size using inch
tape, and thoracic kyphosis using flexible curve ruler based on which thoracic index was calculated.
Results: About 10% had interscapular pain, of which 0.68% had mild, 68.96% moderate, and 30.34% had
severe pain. Twenty‑seven participants had cup size A, 107 had B, and 11 had C size. Nearly 37.24% had
normal, 55.86% had less than normal, and 6.89% had more than normal thoracic index values, respectively.
There was a correlation between interscapular pain, cup size, and thoracic index.
Conclusion: We conclude that no statistically significant correlation exists between interscapular pain, cup
size, and thoracic index.
Keywords: Adolescent, Breast development, Interscapular pain, Musculoskeletal pain, Prevalence
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INTRODUCTION

Interscapular pain is defined as the pain felt between the
shoulder blades. This pain can range from mild discomfort
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to severe and debilitating. High pain prevalence and
musculoskeletal pain symptoms among children and
adolescents result in the development of chronic pain
symptoms in adulthood and thus, consequently, leading to
high economic cost in treating them.[1] To determine the
severity of any condition, it is important to determine its
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source. When a muscle is held in a stretched position for
a longer duration, it results in the development of trigger
points within them. There is a muscle imbalance leading to
shortening of one muscle group and lengthening along with
weakness of the opposite muscle group, further leading
to adaptive postural changes.[2] Carrying heavy bagpacks
by children and adolescents has been a common topic of
discussion and concern among parents and students over a
period of time. As there is repeated load placed on rapidly
growing spinal structures, they are believed to undergo
structural damage if additional heavy load is placed on
them.[3] Furthermore, there are studies that suggest the
breast size to be an important factor that affects posture,
especially thoracic kyphosis and lumbar lordosis.[4]
There is a prominent impact of psychosocial factors such as
anxiety and depression on the perception of musculoskeletal
pain symptoms in children and adolescents. Psychosomatic
symptoms were the most common associative psychosocial
factors affecting the perception of pain.[1] Psychological
and physiological symptoms associated with macromastia
have been reported. Physical symptoms associated with
poor posture due to heavy breast like neck pain, shoulder
and back pain are common. Anatomical correlation of
poor posture with back pain has been given in numerous
studies.[4] Therefore, the present study was carried out to
find out the correlation between interscapular pain, cup
size, and thoracic index in adolescent school girls and also
to determine if it occurs specifically during the breast
development phase.
MATERIALS AND METHODS

Study design and study sample

This is a cross‑sectional study conducted with a target
population of adolescent school girls from 13 to 16 years
of age. The data were collected from schools in and around
Belagavi city, Karnataka, India, for a 3‑month duration. The
sampling method adopted was nonprobability convenience
sampling. Participants were explained in groups about the
interscapular region on the body chart displayed on the
black board. After initial screening, participants screened
positive for interscapular pain were subjected to inclusion
criteria and accordingly included in the study.
Inclusion and exclusion criteria

Girls with positive interscapular pain who gave consent
during screening were included in the study. Those with the
history of cardiac ailments, spinal deformity or trauma to
the spinal column, neck and shoulder injury, psychologically
distressed[1] having a score of 30, or more on Kessler
Psychological Distress Scale (K‑10)[5] and those carrying
32

bagpacks of ≥15% of their bodyweight were excluded
from the study.[3]
Procedure

Ethical clearance was obtained from the Institutional
Ethical Review Committee. Of 2000 screened adolescent
school girls, 145 participants who met the inclusion criteria
during screening were included in the study after obtaining
written informed consent from individual participants and
assent from the guardian. Demographic details such as
height and weight were taken, based on which body mass
index (BMI) was calculated.
Included participants were further evaluated for the intensity
of pain using the Numeric Pain Rating Scale (NPRS).[6] The
cup size was assessed using a measuring tape. The cup size
was determined based on the difference between overbust
and underbust measurements, and a difference of <6.5 cm
was categorized as A cup size, 6.5–13 cm as B cup size,
13–19.5 cm as C cup size, and >19.5 cm as D cup size.[4]
The thoracic kyphosis index was determined by a flexible
curve ruler. The curvature of the spine was traced by
placing the ruler along the spinous process from C7 to T12.
Quantification in degrees was done by drawing a line joining
the two points (line l), and a line was drawn at the right
angle in the middle of line l to the apex of curve (line h).
The amount of curve was calculated applying the formula:
Ѳ =4 [ARC tan (2 h/L)].[7] Values ranging from 23.5 to 42
were considered normal for the study group.[8]
Statistical analysis

Statistical analysis was performed using Microsoft Office
Excel, and SPSS version 20 (IBM Corp. Released 2011.
IBM SPSS Statistics for Windows, Version 20.0. Armonk,
NY: IBM Corp.) was used to analyze the data. Pearson’s
correlation coefficient was used to determine the correlation
between NPRS score, thoracic index, and cup size.
RESULTS

In the present cross‑sectional descriptive study, 2000
adolescent school‑going girls between 13 and 16 years
of age were screened for interscapular pain, of which
200 (10%) were screened positive for pain. One participant
who had severe psychological distress on K‑10 scale, and
54 participants who carried backpack weighing more than
indicated for their age and gender were excluded from the
study. Table 1 gives demographic details of the included
participants in regard to age and BMI. Figure 1 is frequency
distribution graph which represents BMI and participants
categorized according to pain severity. Descriptive statistics
of outcome measures were analyzed for 145 participants
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presented in Table 2. The percentage of participants
classified depending on the severity of interscapular pain on
NPRS were as follows: mild (0.68%), moderate (68.96%),
and severe (30.34%). For cup size measurement, 27
participants were categorized into A category, 107
participants into B category, and 11 participants in C
category. For thoracic index values, 55.86% of patients were
categorized to have less than normal, 37.24% were normal,
whereas only 6.89% had more than normal age and gender
indicated thoracic index values. Table 3 gives Karl Pearson’s
correlation coefficient (r) values determining the correlation
between interscapular pain and thoracic index, interscapular
pain and cup size, and thoracic index and cup size. It shows
that positive correlation exists between all the three variables
with r = 0.001, 0.039, and 0.074 [Figures 2‑4], with P values
of 0.99, 0.64, and 0.37, respectively. However, these values
do not have statistical significance.

screened participants. The possible causative factors
hypothesized were adaptive postural changes during
the breast development phase, backpack weight, and
psychological factors. A cross‑sectional study conducted
to determine the effect of backpack weight on postural
angles in preadolescent children states that carrying a
Table 1: Age and body mass index of study participants
Age
13
14
15
16

Frequency

BMI

54
36
37
18

21.30±3.36
20.83±3.04
21.8±4.37
22.72±3.64

BMI: Body mass index

Table 2: Descriptive statistics of study participants
Variables
NPRS
Cup size (cm)
Thoracic Index

n

Mean±SD

145
145
145

5.6759±1.45781
4.7890±1.51887
24.6511±9.64514

NPRS: Numeric Pain Rating Scale, SD: Standard deviation

DISCUSSION

The interscapular pain in school‑going girls between 13
and 16 years of age was found to be 10% out of 2000
79

FREQUENCY

MODERATE

SEVERE

MODERATE

14

UNDERWEIGHT NORMAL WEIGHT OVER WEIGHT

3

2
MODERATE

25

SEVERE

16
MODERATE

SEVERE

18

SEVERE

42

OBESE

Figure 1: Frequency distribution table depending on the body mass
index and pain scores

Figure 2: Graphical representation of correlation between thoracic
index and Numeric Pain Rating Scale

Figure 3: Graphical representation of correlation between cup size
and Numeric Pain Rating Scale

Figure 4: Graphical representation of correlation between thoracic
index and cup size
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Table 3: Karl Pearson’s correlation coefficient between
Numeric Pain Rating Scale, thoracic index, and cup size in
school girls with interscapular pain
Variables

NPRS

NPRS

Thoracic Index

r=0.039
P=0.64

Cup size
Thoracic Index

Cup size

r=0.001
P=0.99

r=0.074
P=0.37

NPRS: Numeric Pain Rating Scale

backpack weighing 15% of body weight changed all the
postural angles in preadolescent children.[3] Furthermore,
studies suggest wide variability in the way pain is reported.
There is strong evidence that pain prevalence increases
with age in the adolescent period, usually slightly earlier
in girls, possibly corresponding with the time of puberty
and there is some evidence that it is more common in
girls than boys.[9] A systematic review of posture and
psychosocial factors as contributors to the upper quadrant
musculoskeletal pain in children and adolescents states that
psychosocial factors, especially depression, mental distress,
and psychosomatic complaints, have an influence on the
development of the upper quadrant musculoskeletal pain in
children and adolescents.[1] However, in the present study,
the interscapular pain intensity seems to be unrelated to
the psychological status of the participants. There was no
correlation between interscapular pain and cup size, and
these findings support the study conducted on young,
nulliparous women stating that thoracic pain appeared
unrelated to breast size.[10] However, our findings are
contradicting to findings of a study, in which breast size
seemed to be an important factor that affected posture,
especially thoracic kyphosis and lumbar lordosis angles.[4]
Recent longitudinal studies indicate that adolescent spinal
pain, including the back, neck, shoulder, and low back is
significantly associated with spinal pain in adult life.[9] In
a study conducted to determine if back pain reporting in
young girls was puberty‑related states that reporting of low
back pain increases in puberty until maturity regardless of
age. Whereas it is stated that pain in the mid‑back and neck
do not seem to be linked with pubertal stage.[11]
The results are limited and cannot be generalized to the
whole adolescent population, as only school girls were
screened. Precise measurements and multiple readings for
breast size and intensity of pain perceived through different
phases of the menstrual cycle would help to rule out the
impact of cyclic changes on breast size and pain perception.
Considering the impact of other factors on postural
angles along with the use of objective measurement tools
for quantifying interscapular pain would produce better
34

outcomes. Similar studies can be conducted with a wider
age group range with detailed examination regarding
the impact of backpack, considering components such
as duration of carrying backpack, type of bag, muscle
strength, joint range of motions, and compensatory or
adaptive changes needs to be carried out. Nutritional
status and physical activity level of individual participants
should also be taken into consideration to come up with
the conclusion for the causative factor of pain.
CONCLUSION

We conclude that there is no statistically significant
correlation that exists between interscapular pain, cup size,
and thoracic index.
Financial support and sponsorship

Nil.

Conflicts of interest

There are no conflicts of interest.
REFERENCES
1.

Prins Y, Crous L, Louw QA. A systematic review of posture
and psychosocial factors as contributors to upper quadrant
musculoskeletal pain in children and adolescents. Physiother Theory
Pract 2008;24:221‑42.
2. Travell JG, Simons DG. Myofascial Pain and Dysfunction: The Trigger
Point Manual. Philadelphia: Lippincott Williams&Wilkins; 1983.
3. Ramprasad M, Alias J, Raghuveer AK. Effect of backpack weight
on postural angles in preadolescent children. Indian Pediatr
2010;47:575‑80.
4. Findikcioglu K, Findikcioglu F, Ozmen S, Guclu T. The impact of
breast size on the vertebral column: A radiologic study. Aesthetic Plast
Surg 2007;31:23‑7.
5. Kessler RC, Andrews G, Colpe LJ, Hiripi E, Mroczek DK,
Normand SL, et al. Short screening scales to monitor population
prevalences and trends in non‑specific psychological distress. Psychol
Med 2002;32:959‑76.
6. Boonstra AM, Stewart RE, Köke AJ, Oosterwijk RF, Swaan JL,
Schreurs KM, et al. Cut‑off points for mild, moderate, and
severe pain on the numeric rating scale for pain in patients with
chronic musculoskeletal pain: Variability and influence of sex and
catastrophizing. Front Psychol 2016;7:1466.
7. de Oliveira TS, Candotti CT, La Torre M, Pelinson PP, Furlanetto TS,
Kutchak FM, et al. Validity and reproducibility of the measurements
obtained using the flexicurve instrument to evaluate the angles of
thoracic and lumbar curvatures of the spine in the sagittal plane.
Rehabil Res Pract 2012;2012:186156.
8. Willner S, Johnson B. Thoracic kyphosis and lumbar lordosis during
the growth period in children. Acta Paediatr Scand 1983;72:873‑8.
9. Jeffries LJ, Milanese SF, Grimmer‑Somers KA. Epidemiology of
adolescent spinal pain: A systematic overview of the research literature.
Spine (Phila Pa 1976) 2007;32:2630‑7.
10. Wood K, Cameron M, Fitzgerald K. Breast size, bra fit and thoracic pain
in young women: A correlational study. Chiropr Osteopat 2008;16:1.
11. Wedderkopp N, Andersen LB, Froberg K, Leboeuf‑Yde C. Back
pain reporting in young girls appears to be puberty‑related. BMC
Musculoskelet Disord 2005;6:52.

Indian Journal of Physical Therapy and Research | Volume 2 | Issue 1 | January-June 2020

[Downloaded free from http://www.ijptr.org on Monday, January 18, 2021, IP: 10.232.74.22]

Editorial

COVID‑19 Pandemic: An Emerging Physical Therapy
Paradigm
When the going gets tough, the tough gets going is a
popular saying in English and is aptly true for everyone
living today during this global pandemic of coronavirus
disease 2019 (COVID‑19).
COVID‑19, an ongoing pandemic of respiratory disease,
is the latest menace to global health ever since its outbreak
in December 2019 in Wuhan, China. It has generated a
major distress due to the high percentage of death it has
caused globally and nonavailability of valid treatment
till date. This explains that the new virus COVID‑19 is
extremely contagious crossing specific barriers and causing
illness in human ranging from common cold (mimicking
flu or influenza) to severe disease patterns such as Middle
East Respiratory Syndrome and Severe Acute Respiratory
Syndrome leading to serious public health risk. [1,2]
The continuum of severity of the disease varies from
subclinical illness, upper respiratory tract disease, serious
breathing failure, viral pneumonia, and/or death. Existing
studies suggest that 80% of cases are asymptomatic; 15%
serious (oxygen‑requiring illness); and 5% cases are crucial
who require ventilator support system.[2]
Currently, we are in a circumstance in which we have limited
experience and preparation toward fighting a battle against
COVID‑19 and this is the biggest challenge to all in general
and to the medical scientific community in particular
worldwide. Health workers are at the front line for the
management of the COVID‑19 outbreak and regular
updated guidelines are released by the WHO.[3] Worldwide
physical therapy services are given in conjunction with
medical treatment, necessitating collective response to
COVID‑19 patients being treated and assisted. Hence,
guidelines for physical therapists are needed to define their
role both at preventive and therapeutic levels. Physical
therapists employed in health‑care facility especially in
the intensive care units (ICU) are expected to play a role
in the rehabilitation of confirmed or suspected cases of
COVID‑19.[4] In particular, cardiorespiratory physical
therapists who work in ICUs and acute care settings are
focused to rehabilitate patients with acute and chronic
respiratory conditions aiming to improve physical recovery
following an acute illness.[5]

Globally, physical therapy associations have made dire
attempts to set guidelines and recommendations to treat
COVID‑19 patients in conjunction with the intensivists and
nursing staff. The Government of New South Wales and the
Australian Physical Therapy Association have collaborated
in delivering substantial training to physical therapists
seeking to rehabilitate COVID‑19 patients.[6] A document
by the World Confederation of Physical Therapy (WCPT)
has provided guidelines for physical therapists working
in hospital that would assist physical therapists in the
management of confirmed or suspected cases of
COVID‑19.[4] It has been anticipated that physical therapy
could be beneficial in respiratory problems and physical
rehabilitation in patients with COVID‑19 having profuse
secretions that are difficult to clear independently by
the patient. Techniques such as airway clearance and
positioning may assist the ventilated patient in maintaining
bronchial hygiene.[5] Prone positioning could help acute
respiratory distress syndrome (ARDS) patients improve
ventilation. Since the prevalence of ARDS in COVID
patients is 17%, it can be considered as a treatment option
to decrease mortality in patients with impaired oxygenation
in the initial hours of disease.[7] It also helps in recruiting the
dorsal lung regions and thereby increasing end expiratory
lung volume, increasing the chest wall elastance, decreasing
alveolar shunt, and also improving tidal volume.[8] It has
been reported that COVID‑19 patients on prolonged
ventilator support, sedatives, neurogenic inhibitors,
analgesics, and antibiotics are susceptible to develop
ICU‑acquired illness that may worsen the morbidity and
mortality.[5,9] In order to avoid this, it is important to
anticipate early rehabilitation of patients with respiratory
disease to avoid ICU‑induced weakness and enhance early
recovery.[10] Physical therapist plays an extensive role in
providing exercise therapy, mobilization, and rehabilitation
interventions to COVID‑19 survivors in order to enable
functional recovery.[4] This advocates that physical therapy
is significant in early recovery of COVID patients.
Although the guidelines for physical therapy are
recommended, there are still many queries unanswered and
risky like the usage of the aerosol generating procedures, use
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of bubble positive expiratory pressure, use of mechanical
insufflations, exsufflation, and humidification. However,
they may be used under instruction, disposable circuits
with consultation, and agreement. Manual hyperinflation
or Ambuing is recommended to be avoided as it involves
disconnection and opening of ventilator circuit.[4,11,12]
Besides the recommended guidelines in ICU by physical
therapy associations, the head of physical therapist team
may frame screening and treatment guidelines. These
guidelines may be framed and documented as per their
hospital policy in a manner that may include detection
of mild, moderate, and severe cases of COVID‑19 and
physiotherapy measures for confirmed and suspected cases
in separate isolation areas.[4,11,12]
In the present COVID‑19 pandemic in India, although
there are >1 lakh affected cases, 61,149 active cases,
42,297 cases recovered, and 3303 deaths as per Aarogya
Setu database of the Ministry of Health and Family
Welfare, Government of India, dated May 20, 2020, there
is a lack of training and participation of physical therapists
or rehabilitation practitioners as vital components of the
health‑care system.[13] Physical therapists have been set aside
a little with the cancellation and restriction of ambulatory
and hospital facilities to some degree. However, as per
the recent WCPT guidelines, physical therapist definitely
plays a vital role in meeting patient’s needs. In India, a
report published in Tribune News Service on outcome of
physiotherapy in COVID‑19 patients showed beneficial
effects of age‑old postural therapy technique (also known
as postural drainage) for the early recovery of COVID
patients with hypoxemia, which may result in preventing
development of frank respiratory failure.[14] Hence, physical
therapists in India should be given the opportunity and
training to apply the various rehabilitation strategies that
would help recover confirmed or suspected patients with
COVID‑19.
Since very less has been documented regarding the physical
therapy treatment options in COVID‑19 patients, the
Editorial team deliberates to focus more on involving
physical therapist as a team member and possible
treatment techniques that can be used for early recovery
of COVID‑19 patients with least morbidity and optimal
functional outcome.
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ABSTRACT
Background: The hamstrings being postural muscles are prone to tightness which leads to muscular imbalances and
inefficiency of daily living activities. Hence, the present study aims to compare two competent techniques Dynamic
Oscillatory Stretching (DOS)vs. neurodynamic sliding (NDS) technique.
Methods: A Total of 60 subjects were recruited (31 males, 29 females). passive 90-90 knee extension test, modified v
sit to reach test and NPRS scale were used to evaluate the range, flexibility and stretch tolerance in participants pre
intervention and were allotted into Group A (DOS) and Groups B. The subjects were then re-assessed immediately
post intervention.
Results: The results were obtained using the independent and dependent t-tests. Post intervention results were
suggestive of a significant within group result with a p=0.0001 under all the parameters. Subjects in Group a showed
a greater increase in the ROM while, Group B showed a better result in flexibility and stretch tolerance.
Conclusions: Both the techniques are efficient and can be incorporated in sports rehabilitation to prevent on site
injury thereby improving athlete’s performance.
Keywords: Dynamic oscillatory stretching, Flexibility, Neurodynamic sliding, Popliteal angle, Stretch tolerance,
Tightness

neurogenic (b) myogenic (c) joint and (d) connective
tissue.2

INTRODUCTION
The hamstring muscles are important postural muscles
and help in some amount of trunk control, standing along
with their other actions like walking running, jumping
etc.1
The decrease in joint range of motion (ROM) can be
produced by varied mechanisms. According to Hutton,
there are four different kinds of constraints: (a)

As efficient as these muscles are, they are equally
exposed to injuries and muscle tightness due to over
activity, under activity, wrong posture etc. Making it a
barrier for individuals to perform with maximum
competence.
Hamstring tightness results in limitation in the extension
of knee range of motion when there is limited hip flexion
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with the knee extended. Tightness of hamstring can
produce a large amount of knee flexion contractures and
incapability of reaching full knee extension. Therefore,
over activity of the hamstring muscles can cause a late
swing phase and ground contact during the gait cycle.
Slighter amount is associated with posterior rotation of
the pelvis in standing; this thus flattens the lumbar spine
and increases the risk of low back pain.3

Tightness of hamstring muscle can be defined by the
knee extension angle (KEA) where in if the degree is
greater than 20 degrees of knee flexion from the terminal
knee extension. Popliteal angle range was measured by
the passive 90-90 knee extension technique. Flexibility of
the hamstring muscles was tested by using the modified
sit to reach test there a son for choosing the modified sit
to reach test.

The ability of a muscle to allow or lengthen a joint to
move through a range of motion is known as flexibility.4
though not all hamstring tightness Is caused by nerve
entrapment or compression, it is known to be one of the
leading causes.

These two techniques have hence proven to be efficient
in releasing muscle tightness and it is our aim to compare
them specifically to reduce hamstring tightness in
asymptomatic healthy individuals with hamstring
tightness as this yet remains a problem due to the long
standing hours most professions require in today’s days.

The Dynamic oscillatory stretching (DOS) is an
innovative technique which is a blend of the agonist
contract-relax (ACR)of Proprioceptive Neuromuscular
Facilitation (PNF), oscillatory passive physiological
mobilization and static stretching. In this technique the
agonist group of muscles produce a stretch in response to
a contraction of the antagonist group of muscles.5 Since
our aim is to check its effect on the hamstring group, we
will ask the subjects to contract their quadriceps while
performing the hamstring stretch along as this will
amplify the active ROM of the lower extremity using the
principle of reciprocal inhibition, the DOS adds a manual
oscillatory stretch of 3 seconds given by the therapist at
the end range in order to help the agonist hence, the DOS
consists of dynamic, oscillatory and passive stretching
components. The component of oscillatory movement
added in DOS has resemblance to the oscillatory
physiological mobilization as described by Maitland.6
Treatment of musculoskeletal disorders which has been
shown to improve the mobility of the spinal joint. There
by making the DOS a potentially good technique to
increase the flexibility of the hamstring.
In contrast, neurodynamic sliding is a neurodynamic
maneuver whose purpose is to produce sliding movement
of neural structures relative to their adjacent tissues.7 The
Neural structures are usually divided in to two types a)
mechanical and b) physiological primary functions are
1)nerve tension, 2) sliding of nerve and 3) compression.
The slider movement has shown improvement in
decrease of pain and excursion of the nerves. In order to
perform a slider, the force is applied longitudinal at one
end of the nerve tract and while tension is released at the
other hence, in an effort to release the tension the nerve
slides at the point where tension is applied or down the
tension gradient.8
Stretch tolerance was measured in the present study. A
study was conducted by Ben M, Harvey LA to evaluate if
regular hamstring stretching would improve hamstring
extensibility the results of this concluded that regular
stretching would not help the hamstring extensibility but
in turn increase the stretch tolerance which then improves
the joint range of motion without really increasing the
hamstring extensibility.9

Thus, the purpose of the present study was to compare
these two novel techniques in asymptomatic healthy
individuals with hamstring tightness under the parameters
of popliteal angle range, hamstring flexibility and the
stretch tolerance in an attempt to identify the more
competent technique which will help the general
population lead a more proficient lifestyle.
METHODS
The study was an experimental study using a nonprobability sampling design. The ethical clearance was
obtained from the Institutional Ethical Committee. All the
subjects were screened based on the inclusion and
exclusion criteria prior to their enrolment into the study.
The demographic data was noted.
The purpose of the study was explained and a written
informed consent was taken from all the subjects. 60
subjects were randomly allocated in two study Groups:
Group A (dynamic oscillatory stretching) and Group B
(neurodynamic sliding) to eliminate the bias with 30
subjects in each.
Criteria for inclusion
•
•
•
•
•
•

Participants of either gender
Age 18-30 years
BMI< 20-35 kg/m2
Sit to reach test <23 cm
Passive 90-90 knee extension test <70 degrees
Subjects who are willing to participate in the study.

Criteria for exclusion
•
•
•
•
•

Recent fracture
History of any other neuromuscular and
musculoskeletal problems
Recent surgeries around the hip and knee joint
Subjects having hyper mobility and inability to
extend knee joint in sitting
Recent direct trauma to hamstrings.
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Materials

marked. All subjects who reached the length below
23cms were included in the criteria (Figure 2).

Data collection sheet, Inform consent. Standard universal
goniometer, measuring tapeanda 30cm scale.
Outcome measures
Stretch tolerance
The stretch tolerance was measured using the Numeric
Pain Rating Scale. This is a scale measuring 0-10 wherein
0 suggests no pain and 10 indicates excruciating pain.
The patient was asked to verbally rate their pain out of
this scale pre intervention when they first felt the stretch
pain as the therapist performed passive conventional
stretching. The stretch tolerance was measured for both
the legs individually pre and post the intervention. The
difference in the pain was noted which is suggestive of
the alteration in the stretch tolerance.
Popliteal angle range

Figure 2: Modified V sit to reach test.
The intervention was given for 10-15mins after the preintervention evaluation was done.

The patient was in supine lying position on the plinth
with neck in neutral and arms resting on the side and hip
knee 900-900. The therapist stood on the side to be tested
and placed the stationary arm of the goniometer parallel
to the femur and the movement arm parallel to the fibula.
The therapist passively performed passive knee extension
and measured the range pretreatment and post treatment.
(Figure 1).

Intervention
Group A (dynamic oscillatory stretching)
The patient was in supine lying position on a plinth and
the therapist was standing on the side to be treated (a
stepper can be used to adjust the therapists height with
the patient). (Figure 3A and Figure 3B) The patient was
given a passive hamstring stretch and was asked to
contract the antagonist group of muscles i.e. quadriceps
actively and maintain the contraction throughout the
stretch. Therapist then gave a 3 second passive stretch
was given with slow oscillations and the patient was
asked to release the contraction as the therapist brought
the leg down. This procedure was repeated 10 times in
each set and 3 sets were given. Therefore, 10reps
x3second hold oscillation x 3 sets were given. The
therapist reached a new tolerable range with every set.
The post treatment outcome measures were tested.5

Figure 1: Popliteal angle range measurement.
Modified V Sit to reach test
The patient was asked to sit in a long sitting position with
the legs kept 30cms apart. Another 30cm scale was
placed at the midpoint of the previous 30cm scale such
that both the scales were perpendicular to each other .The
scale which is parallel to the tibia was placed such that
the 30cms is facing towards the patient and 0cms was
placed at the midpoint of the previous scale i.e. 15cms.
The patient was then asked to extend their elbow and
place one hand on top of each other and lean forward to
their maximum. A measuring tape was then taken to
measure the length from the tip of the measuring scale till
the scale below. The point coinciding on the scale was

Figure 3A: DOS-hamstring stretch given with
simultaneous instructions to the patient to contract
their quadriceps muscles.
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Hip and knee extension along with plantar flexion were
performed when the cervical region went into flexion.
note that the elbow was always supported on the plinth.
Thereby, allowing the sciatic nerve to slide. This
combination of movements was performed for 180
seconds.10 The subjects were re-examined post
intervention and the data was noted in the data collection
sheet.
Statistical analysis

Figure 3B: DOS-hamstring stretch and voluntary
quadriceps contraction maintained the leg is taken to
the range which is tolerable. End range passive
oscillations given.
Group B (Neurodynamicsliding)
The subjects in group B were given the neurodynamic
sliding technique wherein the patient was lying on the
plinth with the cervical and thoracic spine in flexion and
elbows supported on the plinth (Figure 4A and Figure 4B
position for NDS) the hip and knee were flexed with
ankle dorsiflexion when the proximal aspect i.e. cervical
went into extension.

Statistical analysis was done using Statistical Package of
Social Sciences (SPSS) version 23. Kolmogorov Smirnov
test was used to check for the variables of pre and post
intervention i.e. for Numeric pain rating scale, popliteal
angle range and Sit to reach test.
Hence, data was entered into the Microsoft Excel Sheet,
tabulated and subjected to statistical analysis. Various
statistical measures such as mean, standard deviation and
test of significance were used.
RESULTS
The demographic data which was inclusive of the gender
(31 males and 29 females), age (mean age DOS 21.90yrs
±1.73 , NDS 22.70 yrs ±2.60), height (mean ht. DOS
165.07cm ±9.68, NDS 166.97cm ±8.59 ) weight (mean
wt. DOS 63.22kgs±14.41kgs, NDS 64.33±8.9) and BMI
(mean
BMI
DOS
23.13kg/m2±3.72,
NDS
2
23.38kg/m ±3.20) was analyzed using the independent t
test and was homogenous.
Table 1: Comparison of group A and group B with
respect to pretest and posttest NPRS scores in the
right side by independent t test.
Groups

Figure 4A: NDS technique.

Pretest

Posttest

Difference

Mean SD

Mean SD

Mean

SD

2.80

1.19

2.75

1.26

Group A

5.90

1.30

3.10

Group B

5.47

1.36

2.72

% of change
in group A
% change in
group B
t-value
P-value

1.2645
0.2111

0.9537
0.3442

1.4
2
1.6
8

47.46%#,
p=0.0001*
50.30%#,
p=0.0001*
0.1580
0.8750

*p<0.05 indicates significant, # indicated applied dependent t
test

Both the limbs were evaluated and significant changes in
the NPRS scores post intervention within the groups were
seen and both groups have a p=0.0001* though, NDS
showed a greater percentage of change in both the limbs
than DOS (Table 1 and Table 2).
Figure 4B: NDS technique.

The results of the modified v sit to reach test also
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suggested a significant increase within the groups with a
p=0.0001*. However, NDS showed an increased
percentage of change than DOS (Table 3).

The popliteal angle range also showed a significant
increase within both the groups with a p=0.0001* though,
DOS showed an increased percentage of change than
NDS in both the limbs (Table 4 and Table 5).

Table 2: Comparison of group A and group B with respect to pretest and posttest NPRS scores
in the left side by independent t test.
Groups
Group A
Group B
% of change in group A
% of change in group B
Z-value

Pretest
Mean
6.02
5.43

SD
1.15
1.50

1.6904

Posttest
Mean
3.03
2.72

SD
1.81
1.60

0.7189

Difference
Mean
SD
2.98
1.43
2.72
1.00
49.58%#, p=0.0001*
50.00%#, p=0.0001*
0.8381

*p<0.05 indicates significant, # indicated applied dependent t test

Table 3: Comparison of group A and group B with respect to pretest and posttest sit to reach
test scores by independent t test.
Groups
Group A
Group B
% of change in group A
% of change in group B
t-value
P-value

Pretest
Mean
18.32
17.69

SD
3.70
3.21

0.6965
0.4889

Posttest
Mean
23.45
23.07

SD
4.93
3.10

0.3603
0.7199

Difference
Mean
SD
-5.13
5.99
-5.37
4.51
-28.03%#, p=0.0001*
-30.37%#, p=0.0001*
0.1753
0.8614

Table 4: Comparison of group A and group B with respect to pretest and posttest popletial angle
range scores in right side by independent t test.
Groups
Group A
Group B
% of change in group A
% of change in group B
t-value
P-value

Pretest
Mean
48.20
45.97

SD
9.64
11.20

0.8281
0.4110

Posttest
Mean
57.67
54.40

SD
9.11
12.89

1.1337
0.2616

Difference
Mean
SD
-9.47
7.51
-8.43
4.69
-19.64%#, p=0.0001*
-18.35%#, p=0.0001*
-0.6393
0.5251

*p<0.05 indicates significant, # indicated applied dependent t test

Table 5: Comparison of group A and group B with respect to pretest and posttest popletial angle range
scores in left side by independent t test.
Groups
Group A
Group B
% of change in group A
% of change in group B
t-value
P-value

Pretest
Mean
49.37
47.30

SD
9.60
6.94

0.9556
0.3432

Posttest
Mean
58.13
55.47

1.2423
0.2191

SD
8.61
8.00

Difference
Mean
SD
-8.77
6.33
-8.17
4.09
-17.76%#, p=0.0001*
-17.27%#, p=0.0001*
-0.4360
0.6645

*p<0.05 indicates significant, # indicated applied dependent t test
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DISCUSSION
The results from the statistical analysis of the existing
study support the alternative hypothesis that dynamic
oscillatory stretching and neurodynamic sliding both will
have an immediate effect on the popliteal angle range,
hamstring flexibility and stretch tolerance in
asymptomatic healthy individuals with hamstring
tightness.
On reviewing the literature relating to hamstring tightness
occurring in asymptomatic healthy individuals the
incidence of hamstring tightness has been shown to be
high in individuals with either long standing professions
and also with students who have along extended sitting
posture hence, the age group of 18-30years was taken to
be relevant.11 Similarly, another study advocates that the
incidence of hamstring tightness is seen to be more in the
age group of 20-25years as a consequence of increased
physical stress.12
Flexibility of the hamstring muscles was tested by Davis
DS, Quinn RO et al on concurrent validity of four clinical
tests which included knee extension angle, the straight
leg raise test, the sacral angle and the sit to reach test. In
this the reliability of the classic sit to reach was reported
to be 0.98. In the present study the modified v-sit to reach
test is been taken with an added advantage of it being
portable and convenient for people across the globe to
perform this test as it does not require the specifics it to
reach box that is usually used to perform the sit to reach
box test.13 The results shows that there was a better result
shown in the group B and not much of difference in the
group A
A conducted by Ben M, Harvey LA to evaluate if regular
hamstring stretching would improve hamstring
extensibility concluded that regular stretching would not
help the hamstring extensibility but in turn increase the
stretch tolerance which in turn improves the joint range
of motion without really increasing the hamstring
extensibility.9 In the present study conducted had shown
increase in the stretch tolerance in the inter group in the
Group B and not much of results in the Group A.
Study done by Shakya NR, Manandhar S in the
physiotherapy students in Nepal in which the passive
knee extension technique is considered to be reliable as it
assesses the hamstring muscle length.14 Hence, it was
used in the present study.
A similar study was done by Vidhi S et al, the aim of this
study was to compare 2 techniques of stretching:
Proprioceptive Neuromuscular Facilitation (PNF) and
Neurodynamics (NDS) for hamstring tightness. In this
study they took a sample size of 60 asymptomatic
subjects having an extension lag of more than 200
degrees. The “contract relax“ PNF technique was used in
comparison to butlers technique of neurodynamic sliding.
The results of this study show that there was significant

improvement in the hamstring flexibility with PNF as
well as the NDS technique, however the improvement
was more with PNF technique whereas, the present study
compares the agonist-contract relax technique of PNF
using the reciprocal inhibition concept in comparison to
Shacklocks technique of neurodynamic sliding
suggesting
an
almost
equal
significance
of
improvement.15 The difference in the results suggests that
the neurodynamic sliding of Shacklock's technique could
be as effective as the contract relax technique of PNF.
The physiology behind dynamic oscillatory stretching is
based on the concept that because of the of contraction of
the antagonist muscle ,the agonist muscle is able to go in
a state of comparative relaxation and hence the passive
stretching is more effective now as it allows the therapist
to reach a higher ROM and the oscillations given at the
end range add the mobility component there by making
this technique an efficient one. Let us now discuss the
effect of DOS on the individual outcome measures
according to our opinion a) stretch tolerance, the pain
during the stretch had reduced by nearly 50% in all the
subjects and this might be due to the fact that since the
concentration of the subjects was in holding the
quadriceps into contraction they allowed the hamstrings
to be relaxed and hence the therapist could give a better
sustained stretch which helped in reducing the pain. b) sit
to reach test, since the subjects were able to tolerate a
better stretch the effect of the stretch was better which
indirectly allowed to achieve better flexibility. c) Range
of motion ,there was again an appreciable increase in the
range of motion due to all the components of DOS ,the
contraction of the quadriceps allowed a good relaxation
of the hamstrings, the stretch tolerance improved and the
oscillations at the end helped break the adhesions
allowing increase in range of motion in totality.
It’s now a known fact that the tightness can be caused not
only by inflammation of the surrounding structures but
also by the nerves7This is why the sliders help in
relieving the surrounding adhesions. The present study
supports the previous hypothesis given which suggests
that there can be alterations in the viscoelastic properties
and MECHANO sensitivity due to the sliding which lead
to the improvement in stretch tolerance again by nearly
50%.The surrounding adhesions were released with the
help of the sliding techniques which lead to an increased
range of motion and hence increase in the flexibility too.
NDS has shown to give relief to an additional component
and that’s the pain along the nerve course so if applied to
patients with hamstring tightness caused due to neural
pain it will be more effective.
CONCLUSION
In conclusion, DOS is said to have a more significant
effect on hamstring tightness with muscular origin.
similarly, NDS showed a better effect in subjects with
hamstring tightness caused due to neural origin. Both the
techniques have a secondary effect on the quadriceps

International Journal of Research in Medical Sciences | May 2019 | Vol 7 | Issue 5

Page 1867

Ganesh BR et al. Int J Res Med Sci. 2019 May;7(5):1862-1868

muscle and hence play a role in increasing its strength in
long term. Thus, both the techniques can be incorporated
in sports rehabilitation to prevent on site injury thereby
improving the athletes or subjects performance. Hence,
stretching on a day to day basis should be practiced in
young adults to be injury free.
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Abstract
Background: COPD is one of the non-communicable diseases related to lung parenchyma and airways which are one of the leading causes of death and disability in
India. COPD is not only considered as lung disease but also it has systematic effects that lead to co-morbidities contributing to poor performance in functional level and
decreased quality of life. COPD has considerable effects in musculoskeletal system. It ranges from muscle dysfunction of respiratory system to skeletal muscle system to
reduced bone density. It is also associated with decreased range of motion in cervical and thoracic region. Physiotherapy plays vital role in preventing and managing the
complications in COPD patients. It has been long since exercises that consists of breathing techniques, thoracic expansion exercise and techniques to clear the secretion
has been used for management of COPD. One of the emerging techniques for management of musculoskeletal dysfunctions is manual therapy. Hence current study is
intended to compare the acute effects of breathing exercises and thoracic expansion exercises with high velocity low amplitude thrust.
Objectives: To evaluate and compare the immediate effect of High velocity low amplitude thrust with breathing exercises and thoracic expansion exercises on
respiratory parameters, chest mobility and range of motion in cervical and thoracic spine.
Methods: Total 26 participants were divided randomly into HVLAT group (N=13) and exercise group (N=13). All the participants were assessed for baseline outcome
measures and received respective treatment. Following treatment, the pulmonary function test, thoracolumbar flexibility, cervical range of motion and chest expansion
were recorded and analysed.
Results: Mean age of participants in HVLAT group was 60.08±5.31 years and exercise group was 60.23±4.60 years and both groups were homogeneous in nature.
Significant differences were observed only in thoracolumbar flexibility within both groups (p=0.001), increased cervical flexion (p=0.026) and chest expansion at axillary
level (p=0.026) in exercise group and increased lateral flexion in HVLAT group (p=0.044) but there were no any differences in other parameters within and between two
groups.
Conclusion: This study concluded that either of the intervention was insuﬃcient to produce significant effects on respiratory parameters, range of motion and chest
expansion except for thoracolumbar flexibility, cervical flexion and lateral flexion. Neither of treatment is superior to one another in terms of their acute effects.
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Introduction
According to Global Initiative for Obstructive Lung Disease
guidelines 2018 (GOLD 2018), Chronic Obstructive Pulmonary
Disease (COPD) is ‘a common, preventable and treatable
disease, characterized by persistent airflow limitation that is
usually progressive and associated with an enhanced chronic
inflammatory response in the airways and lungs to noxious
particles or gases. Exacerbations and co morbidities contribute
to the overall severity in individual patients’. COPD is the third
leading cause of deaths around the globe and India stands
as the capital of COPD patients in the world [1,2]. Burden of
Obstructive lung disease(BOLD) along with Disability Adjusted
Life Years (DALY) is increasing day by day leading to severe
impairment in quality of life [3]. In India, COPD is the second
leading cause of deaths which has prevalence rate range
between 2 to 22% among men and 1.2 to 19% among women
and more prominent in Northern states (Uttarkhand, Uttar
Pradesh, Rajasthan) compared to Southern states. It commonly
affects age group of above 40 [2].
Patients with COPD present not only with dyspnoea and
chronic cough but also decreased exercise capacity. Lung
hyperinflation, hypoxemia, hypercapnia, inflammation,
malnutrition, long-term use of corticosteroids, physical
inactivity, and changes in fibre-type distribution in the
respiratory muscles are the main factors that contribute to
respiratory muscle dysfunction in COPD. Lung hyperinflation
brings mechanical disadvantage in respiratory muscles during
functioning for which chest wall tries to compensate through
reconfiguration and thus decrease in ability of diaphragm
muscle to contract effectively. This leads to activation of
accessory muscles for breathing thus increasing work of
breathing [4-6]. Researches also suggest that COPD is also
linked with other co morbidities such as reduced bone mineral
density (50%-70%) and skeletal muscle dysfunction (32%).
Skeletal muscle dysfunction can include reduced muscle
strength, endurance and decreased muscle girth. COPD is
also associated with decreased cervical and thoracic range of
motion particularly affecting lateral bending in cervical region
and rotation in both cervical and thoracic region along with
cervicothoracic pain [7].
Manual therapy is one of the approaches that can be applied
to correct functional or structural abnormality mainly in
orthopaedic conditions [8]. Manual therapies includes various
techniques that ranges from corrective exercise, chiropractic,
osteopathy, physiotherapy, massage therapy, and muscle
training [9]. One of the technique used in manual therapy for
thoracic spine is High Velocity Low Amplitude Thrust (HVLAT).
Shekelle [10]. states that there are four main hypotheses
behind HVLAT manipulation: release of entrapped synovial
folds or plica, relaxation of hypertonic muscle by sudden
stretching, disruption of articular or periarticular adhesions,
and unbuckling of motion segments that have undergone
disproportionate displacements [8]. HVLAT is a safe manoeuvre
that can be performed in COPD patients with very few reported
cases of adverse effects and application of this technique
requires a sound knowledge of anatomy and biomechanics for
its effectiveness [11,12].

The immediate effects of thoracic manual therapy performed
in healthy subjects by Doo Chul Shin, et al., showed a promising
result [13]. Nicola R. Heneghan has performed a systematic
review which concluded that there was no evidence to accept
or refute the beneficial effect of manual therapy in COPD
[14]. However, a systematic review done by Jaxson Wearing
shows the beneficial effects of manual therapy in pulmonary
functions [15]. This study is conducted to evaluate and compare
the immediate effect of High velocity low amplitude thrust
with breathing exercises and thoracic expansion exercises on
respiratory parameters, chest mobility and range of motion in
cervical and thoracic spine.

Methodology
Study design and settings
This was a randomized clinical trial study performed in
tertiary care hospital on subjects with COPD from November
2018 to March 2019.

Ethical consideration
Ethical clearance was obtained from institutional ethical
committee. Participants of this research were provided with
informed consent sheet and their voluntary participation,
safety and privacy was assured.

Participants and randomization
All the subjects in the study were scanned for inclusion and
exclusion criteria and recruited accordingly. Subjects of either
gender, aged 40-65years who were willing to participate in
study were included along with history of mild to moderate
COPD on the basis of GOLD classification. Severe COPD,
presence of scoliosis or any mechanical deformity in thoracic
spine, severe osteoporosis, joint hypermobilty, and pregnant
women were excluded.
Subjects were evaluated for their baseline data of pulmonary
functions, range of motion of cervical and thoracic region and
chest expansion. Subjects were informed about procedure of
the study. Randomization was done using envelope method
and participants were divided into HVLAT and exercise group.

Outcome measures


Pulmonary function testing (FEV1, FVC): Vitalograph
COPD-6 device was used while subject is in sitting
position.



Range of motion of thorax and cervical region: Range
of motion can be defined as degree of freedom available
in the joint. In cervical region flexion, extension, side
bending was recorded using universal goniometer.
Thoracic range of motion is measured along with
lumbar with the help of finger to floor distance using
tape.



Chest expansion (tape method): Thoracic respiratory
excursion was used for the measurement of chest
expansion. Chest expansion was measured in two
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different levels: Upper chest and lower chest. Anatomic
markers for measures of upper thoracic excursion are
third intercostal space at the mid clavicular line, and
fifth thoracic spinous process. Anatomic markers for
measures of lower thoracic region are tip of the xiphoid
process and 10th thoracic spinous process. Measurements
were taken in normal breathing initially and subject is
asked to take deep breath and hold. Initial and final
values were noted.



expansion exercise was asked to perform with 10
repetitions and 3 sets.

Statistical analysis
Statistical analysis was performed by using SPSS software
version 18.0. Data were entered in excel sheet, tabulated and
subjected to statistical analysis. Normality of the data was
group, paired t-test was used. Independent t-test was

High velocity low amplitude group (HVLAT group): The
subjects lying in supine/sitting position comfortably
with arms crossed and therapist on the contra lateral
side. To manipulate one side of the upper thorax, mid
thorax and lower thorax, hand was placed on the spinous
process of thoracic vertebrae on third vertebrae, seventh
vertebrae and tenth vertebrae respectively. The position
of hand was in pistol grip and subject was asked to take
a deep breath and relax and thenar eminence was used
to generate force on vertebrae in the cephalic direction.
Breathing exercises and thoracic expansion exercise
group (exercise group): The subjects were asked to be
seated comfortably and relaxed with hands placed on
abdomen and asked to perform pursed lip breathing

Enrollment

lower thoracic region. Pursed lip breathing and thoracic

assessed using Shapiro Wilk test. To assess changes within

Intervention


and thoracic expansion exercise for upper, middle and

performed for normally distributed data to compare differences
between groups and homogeneity. Chi square test was used to
analyse categorical dataLevel of significance was set as 0.05
(5%).

Results
Figure 1 shows the enrolment of participants. Table 1 shows
the demographic characteristics of the study population. There
were 10 men and 3 women in HVLAT group and 9 men and
4 women in exercise group. Mean age in HVLAT group was
60.07±5.31 and exercise group was 60.23±4.6 years. Mean
height in HVLAT group was 162±6.68 and exercise group
was 163.38±7.13. Subjects in HVLAT weighted 57.84±4.09 and
exercise group 54.68±5.99kg. There was no any difference

Assessed for eligibility (n=53)
Excluded (n=27)
i Not meeting inclusion criteria
(n=18)
i Declined to participate (n=9)
Randomized (n=26)

Allocation
Allocated to intervention (n=13)
i Received allocated intervention (n=13)

Allocated to intervention (n=13)
i Received allocated intervention (n=13)

Analysis
Analysed (n=13)
i Excluded from analysis (n=0)

Analysed (n=13)
i Excluded from analysis (n=0)

Figure 1: Consort Flow Diagram.
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between demographic characteristics which implies for the

It revealed that both the techniques are not superior to each

maintained

pulmonary

other in terms of changes in baseline characteristic of outcome

function testing range of motion of cervical region and

measures, however some significant changes can be observed

thoracolumbar region and chest expansion in axillary and

within groups.

homogeneity.

Baseline

values

of

xipsternum level was also included in same table. There was
no any differences in baseline demographics in HVLAT and
exercise group.

It has been believed that high velocity low amplitude
thrust enhances function of sympathetic and parasympathetic
system and produces relaxation of skeletal muscles along with

Table 2 shows the mean changes in baseline characteristics

improved blood circulation which in turn improves pulmonary

within group and between groups. Significant differences

funtion [13]. In our study, HVLAT have shown no any difference

within HVLAT group can be observed in side flexion to left

post intervention in PFT values. This result is consistent with

side (p-0.44) and finger to floor distance (p=0.001). There was

previous study done by Bradley, et al., [16]. Changes in PFT

significant differences in flexion range of motion (p=0.026),

values not only depend on structural compliance but also

finger to floor distance (p=0.001) and chest expansion

the impairment and adaptation in respiratory muscles over a

(p=0.026) within exercise group. There were no any differences

period of time after COPD [5]. Though lateral flexion on left

in outcomes after intervention of each technique.

side showed increased range with statistical significance but
couldn’t establish any clinical significance with improved

Discussion

range. But there was significant improvement in finger to

Present study was done to compare the immediate effects
of HVLAT and exercises on respiratory parameters, range of
motion of cervical and thoracic spine and chest expansion.

floor distance. Finger to floor test was significantly improved
following administration of HVLAT. This is supported by
previous study done regarding immediate effect of HVLAT. It is
proposed that HVLAT produces structural, neurophysiological
and autonomic changes that results in increased flexibility in
thoracolumbar flexibility [17]. Although this study was done in

Table 1: Demographic data and baseline characteristics with homogenecity.
S.No
1. Gender
Male
Female

HVLAT Group

Exercise Group

P-value

9
4

0.66

60.07±5.31
years

60.23±4.60 years

0.94

3. Height

162±6.68 cms

163.38±7.13 cms

0.61

4. Weight

57.84±4.09 kg

58.30±5.99 kg

0.82

22.18±2.75

21.93±2.72

0.82

6. Fev1
• Pre
• Post

1.18±0.25
1.17±0.20

1.18±0.23
1.19±0.22

0.98

7. Fvc
• Pre
• Post

1.70±0.38
1.69±0.33

1.181±0.47
1.83±0.44

9. Thoracic range( finger to floor)
• Pre
• Post
10. Chest expansion
A. Axillary level
• Pre
• Post
B. Xipsternum
• Pre
• Post

after HVLAT intervention which contradicts the study done
by Maji, et al., HVLAT is not sufficient to produce therapeutic

5. Bmi

8. Cervical range of motion
A. Flexion
• Pre
• Post
B. Extension
• Pre
• Post
C. Lateral flexion right
• Pre
• Post
D. Lateral flexion left
• Pre
• Post

COPD as well without any known clinical implications. There
was no any improvement seen in chest expansion at two levels

10
3

2. Age

normal individuals, effects can be generalized in subjects with

effect in COPD as compared to healthy individuals in previous
study [18].
Breathing exercises has been practiced in management of
COPD since decades. Pursed lip breathing has shown beneficial
effects in management of COPD symptoms [19]. Thoracic
expansion exercises is a part active cycle of breathing technique
which mainly focuses on inspiration and aids in loosening
the secretion [20,21]. However, minimum dosage required to

0.49

achieve clinically meaningful effects have not been known till
now. In our study, there was no any change in PFT scoring
following intervention of breathing exercises. Significant
changes can be observed in flexion of cervical region, finger

24.84±5.41
26.15±3.73

28.30±6.21
30.00±6.35

28.15±5.63
30.53±5.66

28.38±5.07
28.15±4.98

0.91

24.53±3.07
25.76±4.74

25.00±3.74
25.84±4.54

0.73

24.92±4.51
26.46±4.46

24.07±2.56
23.23±5.17

12.37±2.76
8.00±3.74

11.691.63
10.08±1.73

0.14

to floor distance and chest expansion at axillary level but it
doesn’t add any clinical significance in improvement of signs
and symptoms immediately after intervention of breathing
exercises.

0.56

HVLAT and breathing exercises, when analysed individually,
were not able to produce any significant changes in pulmonary
function but has minimal effect on range of motion of cervical
and thoracic range of motion as well as chest expansion. There
was no any significance when compared with each other.

0.45

There were certain limitations of this study. Functional
outcome measures would have been added in this study.

1.30±0.51
1.47±0.45

1.22±0.38
1.43±0.36

0.64

1.33±0.40
1.60±0.57

1.61±0.43
1.77±0.31

0.11

Spotlight should have been thrown more in assessment of
dyspnoea as it is major reason for hospital admission. Similarly,
small sample size was also a limitation. Future studies can
focus in addressing these limitations.
031
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Table 2: Test Statistics.
Within Group
Parameters

Pair Difference
HVLAT Group

Between Groups

T-Value

P-Value

Exercise Group HVLAT Group Exercise Group HVLAT Group Exercise Group

Mean Difference

T-Value

P-Value

Fev1

0.0069±0.10

-0.0084±0.086

0.247

-0.356

0.816

0.728

-0.013

-0.158

0.87

Fvc

0.010±0.978

-0.161±0.871

0.40

-0.66

0.696

0.517

-1.45

-0.94

0.35

Flexion

-1.30±2.56

-1.69±2.39

-1.84

-2.55

0.091

0.026*

-3.84

-1.88

0.07

Extension

-2.38±5.28

0.23±1.64

-1.627

0.507

0.13

0.62

2.38

1.14

0.266

Lateral flexion(right)

-1.23±2.58

-0.84±1.90

-1.715

-1.60

0.112

0.136

-0.76

-0.042

0.967

Lateral flexion (left)

-1.53±2.47

0.846±4.99

-2.24

0.610

0.044*

0.553

3.23

1.70

0.101

Finger to floor

4.37±2.69

1.60±1.57

5.85

5.48

0.001**

0.001**

-2.07

-1.812

0.083

Chest expansion(axillary level)

-0.161±0.46

0.215±0.30

-1.26

-2.55

0.23

0.026*

0.03

1.193

0.849

Chest expanasion(xip-sternum)

-0.27±0.45

-0.161±0.32

-2.12

-1.77

0.055

0.101

-1.615

-0.894

0.38

*significant, **highly significant

reasoning in osteopathy: a qualitative research approach. Chiropr Man Therap
24: 6. Link: http://bit.ly/38iEJtz

Conclusion
The present study concluded that HVLAT and breathing
exercises are unable to produce significant acute effects in
COPD.

Future scope
Future studies can focus more in determining minimum
dosage required to produce clinically meaningful effects
through application of HVLAT and breathing exercises along
with addition of functional outcome measures in COPD patients.
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Abstract
Background and Purpose: ACSM defines physical activity as bodily movement that is produced by
contraction of skeletal muscle. Music is said to be a sensory modality that can have effect on exercise.
purpose of study was to study outcome of music with faster tempo and instrumental type, on cardiovascular,
RPE, mood, stress and enjoyment thus improving observance to HIIT in asymptomatic subjects.
Methods: By random sampling method 40 subjects, male and female (20-30 years) with minimum to
moderate amount of physical activity were selected and a two week trial with treadmill was done. Participants
were be divided into 2 groups for HIIT: group A with fast vocal music and group B with instrumental music.
Mood and stress was assessed pre and post using Abbreviated Profile Of Mood State (POMS) and Perceived
Stress Scale (PSS) respectively, RPE was taken over time using Borg scale respectively, enjoyment was
assessed post HIIT using Physical Activity Enjoyment Scale (PACES ).
Results: Statistical significance was found in heart rate in vocal group, mood and enjoyment in both groups
with a p value of < 0.005
Conclusion: present study of 2 weeks concluded that vocal and instrumental music had significant effect on
heart rate, stress, enjoyment, mood during high intensity interval training
Key Word: Enjoyment, High intensity interval training, Mood, Music, Rate of perceived exertion, Stress

Introduction
American College of Sports Medicine (ACSM)
defines physical activity as bodily movement that
is produced by contraction of skeletal muscle and
substantially increasing energy expenditure.1According
to new ACSM guidelines adults aged between 18 to 65
years should continue to inculcate at least a minimum
of 30 minutes of moderate intensity physical activity 5
days per week or engage in vigorous physical activity
thrice a week.2
One among five in world is physically inactive.3
According to
WHO guidelines,
Global Health
Observatory states that globally in 2010, 23% of 18+

adults were insufficiently active men (20%) and women
(27%) that is y did less than 60 minutes of moderate to
vigorous intensity of physical activity on daily basis.
Countless studies have been done to find cause of lack
of performing physical activity, and most commonly
cited reason was found to be “lack of time”.4,5
High intensity interval training (HIIT) helps
insufficiently active individuals overcome a major
barrier of maintaining a physically active lifestyle, with
that of a perceived lack of time. An added bonus is that
from a time: benefit perspective, HIIT may prove to
be a good example where less can be more. 6 intense
work periods may range from 5 seconds to 8 minutes
long, and are performed at 80% to 95% of a person’s
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estimated maximal heart rate, that is maximum number
of times heart beats in a minute without overexerting.
recovery periods last equal as long as work periods and
are performed at 40% to 50% of a person’s estimated
maximal heart rate. Many research also conclude
that exercise relatively increases positive affect and
decreases feelings of fatigue and can aid in successful
translation of exercise intentions into behaviour and
improve adherence to exercise 7 and exercise induced
feelings of fatigue and negative affect can act as a
deterrent to continued participation. External stimuli
may serve as mediating agent in diverting attention away
from internal and painful stimuli. 8
Music is one sensory modality that can have an
effect on exercise. According to evidence, music
captures attention, triggers a range of emotions, has
positive effect on mood, evokes memories, increases
work output, heightens arousal, reduces inhibitions
and encourages rhythmic movement 9,10 which have
considerable application in exercise domain. Music
has an ergogenic effect and is evident when music
improves exercise performance by eir delaying fatigue
or increasing work output.
Psychological effects of music on exercise include
way in which music influences mood, emotion, cognition
and behaviour. re is a subcategory of psychological
effects, referred to as psychophysical effects, which
concerns with subjective perception of physical effort
and fatigue. In music and exercise literature, sole
psychophysical measure employed is Borg’s Ratings
of Perceived Exertion (RPE) scale; so psychophysical
effects are synonymous with perceived exertion. 11
A varied number of psychorapeutic interventions
such as meditation and relaxation for alleviating such
conditions. Many health professionals believed that
exercise prevented
onset of emotional problems
and served as an effective treatment modality.12 To
our knowledge effects of music and ir influences on
subsequent values of cardiovascular parameters, and
perceived state of exertion, stress or mood have not been
evaluated using a high intensity exercise protocol.13,14
present study concentrated on effect of music with
faster tempo on cardiovascular, RPE, mood, stress
and enjoyment thus improving adherence to HIIT in
sedentary subjects.

Materials & Methodology
MATERIALS:

•

Consent (informed) form

•

Data collection sheet

•

Questionnaires
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EQUIPMENTS:

•

Treadmill (AeroFit AF-208)

•

Pulse Oxymeter (Dr Trust- USA)

•

Headphones

Methodology
Ethical clearance was obtained from Institutional
Ethical Committee of KAHER Institute of Physiorapy,
45 sedentary subjects were scrutinized based on
inclusion and exclusion criteria prior to ir enrolment
into study. demographic data was noted and written
informed consent was obtained from all participants
prior to commencement of study. Participants were from
various constituent units of KAHER. Sedentary subjects
within age group 20-30 years of both genders and
willing to participate in study were included. Whereas,
subjects with any existing cardiovascular, respiratory,
neurological or musculoskeletal conditions (fractures,
sprain/strain) along with any hearing impairment were
excluded from study.
Outcome Measures:
•

Heart rate

•

Blood pressure

•

Modified Borg Dyspnea scale (RPE)

•

Perceived Stress scale (PSS)

•

Physical Activity Enjoyment Scale (PACES)

•

Profile Of Mood States (POMS)

Procedure: Participants were required to perform
in 6 HIIT exercise trials: i.e; 3 session per week for two
weeks
To control for order effects, trial order was
counterbalanced, meaning re were 2 groups, group A
performed with music and group B with instrumental
music, Firstly, HRmax was calculated for each
participant using age-estimated equation (220-age).
From obtained HRmax value, target heart rates were
determined: 85% HRmax and 20%HRmax. participants
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were made to wear Pulse oxymeter.

after exercise. next HIIT took place 1 day after first
session (alternate).

Before start of exercise participants were required
to fill profile of moods scale and enjoyment scale. n
according to ACSM guidelines for high intensity interval
training, participants started with 5 minutes warm up
followed by 1 minute of high intensity (80% HRmax)
4 times with 3 minutes interval period between each
exercise at low intensity (20% HRmax). During each
trial measures of stress and RPE was taken. participants
had to answer how hard physical activity was and how
y felt about physical activity before, after and at half
time of each phase of HIIT i.e. during warmup, high
intensity bout 1, 2, 3, during rest period between bouts
1, 2, 3 and cool down, where participants simply pointed
out to which number most closely reflected ir current
state. Completion of 20 min trial was followed by a 3
min cool-down, performed at a self-selected intensity.
To assess post-task enjoyment, PACES scale and post
task mood using profile of moods scale was assessed.
Participants were asked to rest for an additional 60 min

Statistical Analysis
Statistical analysis was done using version 23
of SPSS software. Paired sample t-test was used for
analysis of mean values of heart rate, blood pressure,
perceived stress rate, enjoyment and mood. Independent
sample t test was used for analyzing values of bouts of
perceived exertion rate using Borg 6-20 scale.

Results
45 sedentary subjects were included in study.
According to Table.1 it was observed that changes
from pretest to post test in heart rate were better based
on lower mean value in vocal group in comparison
to instrumental which is shown in Table.2, and no
significant changes were observed in values of Blood
pressure in both groups

Table.1: Comparison of pre test and post test means of HR, BP in Vocal group
VOCAL

PRE
TEST

POST
TEST

PAIRED
DIFFERENCE

t-test

p-value

HEART RATE

84.85 ± 12.96

78.00 ± 6.18

6.85 ± 13.11

2.336

0.031*

SBP

116.7 ± 10.78

120.5 ± 4.34

-3.80 ± 12.01

-1.414

0.173

DBP

74.7 ± 10.9

77.9 ± 4.56

-3.20 ± 10.18

-1.405

0.176

*Significant at 5% level

Table.2: Comparison of pre test and post test means of HR,BP in Instrumental group
INSTRUMENTAL

PRE
TEST

POST
TEST

PAIRED
DIFFERENCE

t-test

p-value

HEART RATE

81.36 ± 11.88

77.63 ± 7.22

3.73 ± 9.75

1.669

0.112

SBP

119.57 ± 9.53

118.42 ± 4.03

1.15 ± 7.81

0.646

0.526

DBP

76.52 ± 9.08

77.68 ± 6.50

-1.15 ± 6.64

-0.760

0.457

No significant differences were found in each bout of RPE in eir of groups which is shown in table.3
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Table. 3: Comparison of means values of bout1, bout 2, bout3, and cool down between vocal and
instrumental group
Particular

VOCAL MEAN
± SD

INSTRUMENTAL
MEAN ± SD

t-test

p-value

BOUT1

11.0 ± 2.80

10.5 ± 2.64

0.581

0.565

BOUT2

10.55 ± 2.48

10.85 ± 2.51

0.380

0.706

BOUT3

11.35 ± 2.08

10.95 ± 2.03

0.615

0.542

COOLDOWN

11.05 ± 2.74

11.6 ± 1.93

0.734

0.468

Graph.1 indicates significant differences in between pre test and post test stress values in both goal as well as
instrumental group

Graph.1: Comparison of pre and post stress values in vocal and instrumental groups

Graph.2 indicates significant changes in enjoyment levels were seen in both groups

Graph.2: Comparison of pre and post enjoyment levels in vocal and instrumental groups
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Mood changes were significant in both goal and instrumental group as in Table 4 & 5
Table.4: Comparison of pre and post changes in mood for vocal group
PRE
TEST

POST
TEST

PAIRED
DIFFERENCE

t-test

p-value

TENSION

6.4 ± 2.72

2.7 ± 1.94

3.7 ± 1.94

8.488

0.001*

DEPRESSION

2.85 ± 2.05

1.0 ± 0.97

1.85 ± 2.05

4.018

0.001*

ANGER

5.2 ± 3.33

1.2 ± 1.28

4.0 ± 2.8

6.367

0.001*

FATIGUE

5.85 ± 2.79

1.10 ± 0.85

4.75 ± 2.63

8.067

0.001*

CONFUSION

4.1 ± 2.91

0.9 ± 1.07

3.20 ± 2.87

4.975

0.001*

12.85 ± 6.01

18.55 ± 2.39

-5.70 ± 1.0

-5.669

0.001*

VOCAL

VIGOUR

Table.5: Comparison of pre and post changes in mood for instrumental group
Instrumental

Pre
Test

Post
Test

Paired
Difference

t-test

p-value

TENSION

8.5 ± 3.44

3.7 ± 3.34

4.8 ± 2.6

8.232

0.001*

DEPRESSION

7.35 ± 4.80

4.10 ± 2.55

3.25 ± 2.93

4.951

0.001*

ANGER

8.0 ± 4.64

4.95 ± 3.59

3.05 ± 3.20

4.258

0.001*

FATIGUE

7.8 ± 3.25

4.15 ± 3.13

3.65 ± 2.77

5.877

0.001*

CONFUSION

5.95 ± 3.79

3.1 ± 2.33

2.85 ± 3.43

3.707

0.001*

VIGOUR

11.75 ± 3.72

14.9 ± 3.95

-3.15 ± 2.45

-5.737

0.001*

Discussion
Primary objective of study was to analyse
effect of fast tempo vocal and instrumental track on
cardiopulmonary parameters, perceived exertion and
perceived stress rate during high intensity interval
training. While secondary objective was study effect
on mood and enjoyment change during high intensity
interval training in sedentary subjects, which is proven
right through alternate hyposis of study.
Trial `conducted by L.Bernardi to evaluate potential
changes in cardiopulmonary systems induced by
music, specifically tempo, rhythm, pause, individual
preference, habituation, and previous musical training.
Music induced an arousal effect, predominantly related
to tempo. Slow or meditative music could induce a

relaxing effect; relaxation is evident during a pause.
Music, in trained subjects, first indulge attention during
faster rhythms, and induce relaxation while on slower
rhythms. 13
Study done by Martin J. Barwood, on Motivational
Music and Video Intervention Improvement using
High-Intensity Exercise Performance, in this study each
participant completed three 30-minute exercise bouts
on a motorised treadmill under three counterbalanced
conditions on separate days: control, motivational music
plus video intervention, non-motivational intervention.
study proved that music conditioned High intensity
exercise showed lower RPE as compared to control and
non-motivational intervention high intensity exercise. 15
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re are contradictory results, that music might or
might not decrease RPE during high intensity exercise.
present study support finding that music reduces rate
of perceived exertion during high intensity exercise.
present study on effect of music on HIIT protocol that
included alternate high intensity bouts, interspersed with
moderate intensity, study shows reduction in RPE during
high intensity bouts, thus proving participants having
have low fatigue less, thus making exercise effort more
pleasurable and thus improving exercise adherence

Present study shows that re was a significant
difference in mood in both vocal as well as instrumental
condition HIIT.

Music listening is said to benefit health via stressreducing effects. A study conducted by Roberto
La Marca, indicated that music listening impacted
psychobiological stress system. Listening to music prior
to standardized stressor significantly affected autonomic
nervous system (in terms of a faster recovery), and lesser
degree of endocrine and psychological stress response. 16

Future Scope: Borg CR-10 scale could be used for
future studies

Results of this study showed re was extremely
significant difference in perceived enjoyment of with
and without music conditioned HIIT. STORK et al
studied a similar study to see effect preferred music
on perceived enjoyment of sprint interval exercise and
found similar result. It has been suggested that increase
in enjoyment of exercise can increase in adherence to
that exercise.17 so it can be suggested that participants
would adhere more to HIIT with music as y perceive
it as been more enjoyable and would more adhere to
exercise when music is added to it.
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AB ST RA CT
Background: Following stroke, sensorimotor deficits of the hand are common, restricting
both fine and gross motor function of the affected hand,
nd, hampering an individual's ability
to perform daily activities. Loss of balance in stroke patients and difficulty in coping with
distractions reduces the functional ability of stroke patients.
Method and Measures: 14 post stroke individuals were recruited in the study. Written
informed consent was obtained from each of the participant. They were randomly allocated
into two groups based on the 4 week intervention they received, i.e.; Dual task or mCIMT
group. Both the groups received therapy for 60 minutes per session, 5 days a week for a
period of 4 weeks
Results: The statistical analysis FMS mCIMT p value was 0.0002 whereas dual task p
value was 0.0003 both are significant. TIS For mCIMT p value were 0.0037 whereas for
dual task, it was 0.0036 both of which are significant. SSQL For mCIMT p value was
0.0022 whereas for dual task p value was 0.0015 both of which are significant. There was
no statistical difference between groups.
Conclusion: Present
nt study concludes that both mCIMT and Dual task training are effective
in improving hand function and balance in stroke patients.

Copyright©2020 Jeba Chitra, Ashwini Madihalli,
Madihalli Anuja Naik and Namrata Bhat. 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 origi
original work is properly
cited.

INTRODUCTION
The global prevalence of stroke is 518/100,000 worldwide and
2/100,000 in India.1 Post stroke upper extremity paresis and
plegia leads to inability to reach, grasp, and manipulate objects
and limb activities. The residual sensorimotor deficit is an
important challenge 50% of the stroke survivors.2,3 Stability
of trunk is an important component of upper limb activities
and Stroke patients usually presents with difficulty
difficul
in
maintaining, posture, head and trunk alignment and weight
distribution Symmetry.
The learned non-use that develops after Stroke does not allow
the patient to use the affected limb to the full extent. However,
it is unclear whether these impairments are related to problems
in motor learning per se or reflect problems associated with
impaired response selection and /or the coordination of
movement kinematics (Rush worth et al . 1998).4
The initial ninety days following stroke may be critical for the
application of behavioral intervention such as mCIMT because
this may be the time when the patients are highly receptive to
such treatments. mCIMT is considered to have a profound
effect on upper limb function in post––stroke population
involving repetitive, intense, Functional task oriented practice
*Corresponding author: Jeba Chitra
KAHER Institute of Physiotherapy, Belagavi, Karnataka, India

with the Paretic upper extremity, whereas the Unaffected
upper extremity is restrained. Studies5,6 have shown that
mCIMT can increase both motor function and involvement of
the paretic arm of adult stroke patients by overcoming the
factor of learnt nonuse of the limb affected and these
significant improvement help in activation of the brain
sensorimotor network.
mCIMT not only concentrates on
increase in hand dexterity but also covers strengthening,
balance and functional tasks which is evident by the alteration
in the brain physiology Dual task performance is also another
effective therapeutic intervention being widely used in
addressing neurological problems. It is also known as
concurrent performance, involving execution of a primary
task, which is the major focus of attention and the secondary
task performed simultaneously.7
The capacity too do a second task is required during day to day
life because it allows for communication, transportation of
object from one place to other.7 According to task integration
hypothesis, single task training has lower demands as
compared to Dual task training
ng thus allowing coordination of
two tasks. Performing two tasks simultaneously improves the
patient’s approach towards functional activities.8 Although
there are several best practices advocating the use of mCIMT
and Dual task training in the treatment oof stroke, there seems
to be scarcity of research evidence portraying the comparison
between these therapeutic interventions. Thus the need arises
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to compare the effectiveness of mCIMT against that of Dual
task on the hand function, balance and quality of life in stroke
survivors which is the main objective of the present study.
Methods Design
A comparative randomized control trial was conducted on
patients with stroke in Belgavi, Karnataka, India. Patients were
randomized to the mCIMT and Dual Task Training group.
Both the groups received 4 weeks of home training program
for targeting hand function and balance.
Participants, therapist and centers 14 patients with sub-acute
and chronic stroke from old age homes and physiotherapy
outpatient departments of tertiary healthcare centers underwent
recruitment from a sample admission .The therapist screened
participants for suitability and then enrolled them in the study.
Participants were included if they: were 35- 65 years of age
and sustained a motor loss in upper limb, showing at least
gross motor function along with a Berg Balance Scale score of
41 to 56 (low fall risk) and Mini Mental State Score of>24(no
cognitive impairment).Participants were excluded if they
patient had any neurological morbidity other than stroke like
Parkinson’s or vestibular lesions, unstable cardiovascular
orrespiratory condition or seizure activity since past 6 months.
All the participants were evaluated for their demographic data.
A pre and post intervention value for hand function and
balance was obtained by Fugl Meyer Scale (FMS) and Trunk
Impairment Scale (TIS) and Quality of Life with Stroke
Specific Quality of Life Scale (SSQL) Intervention
Intervention was given for a duration of 4 weeks .Each week
there were 4 sessions performed by the patient at home and
1follow up session. The therapeutic session lasted for 60
minutes comprising of 45 minutes of training and 15 minutes
of rest. mCIMT group The patient’s unaffected arm was
restrained and the patient was taught to perform the
movements with the affected arm. Tasks
Included were
1.
2.
3.

Opening and closing cap of the bottle.
Donning and doffing of socks.
Flipping of 1 card initially for 3 times followed by
flipping of 2 cards and progressing flipping 3 cards.

Dual Task training group
Patient was asked to perform the following tasks
1.
2.
3.

A balloon in one hand and bouncing another balloon
with the other,
Transferring pebbles from one bowl to the other bowl.
Tapping of fingers on table while reciting multiples of 2.

Outcome measure Fugl Meyer Scale, Stroke Specific Quality
of Life and Trunk Impairment Scale were taken pre and post
intervention. Fugl Meyer Scale (FMS) FMS evaluates the
movement sensation and balance of the trunk and extremities
after stroke. In this study, only the arm component of FMS is
used. This component evaluates the shoulder, forearm, elbow,
wrist, hand and coordination on a 3 point ordinal scale i.e.,
0,1,2. Score for the arm component ranges from 0 to 66, out of
which the score for the shoulder and elbow component is 36
and hand and wrist component is 30. Higher the score reflects
better upper limb motor function. Trunk impairment scale
(TIS) TIS measures motor impairment of the trunk after stroke.
It evaluates static, dynamic and sitting balance as well as co-

ordination of trunk movement. The reliability, both
observer and inter-observer is high.

intra-

TIS total score – 0.96 and 0.99.It consists of three subscales:
static sitting balance, dynamic sitting balance and coordination. Each subscale contains between three and ten
items. The TIS scale ranges from a minimum of 0 to a
maximum of 23. Higher the score better in the performance.
Stroke Specific Quality of Life
SSQL measures stroke specific changes in quality of life for
individuals who have had a stroke. This evaluation consists of
49 items that focus on 12 areas of health-related quality of life.
Reliability: Cronbachs 0.73. Validity: Internal consistency
showed to be apparent when compared to other quality of life
measures such as the Health Related Quality of Life measure
(HR-QOL).

RESULTS
FMS (Table I) By independent t test, the mean pretest score of
group A was 46.77±18.48 whereas for group B it was 45.15 ±
10.68 with pretest p value was 0.7873. The mean posttest
group A score was 52.77±16.55 whereas for group B was
49.69 ± 9.97. The pretest p value was 0.7873 posttest p value
was 0.5742. The mean difference between group A and group
B was 6.00 ± 4.16 and 4.54 ± 3.31 respectively. The difference
between p value of group A and group B was 0.3315. This
shows that there was no significant difference between Group
A and B.By dependent t test in group A, the mean difference
of the participants pretest was 46.77 ± 18.48 which changed to
52.77 ± 16.55 after 4 weeks of intervention. The p value was
0.0002 which is significant. By dependent t test in group B, the
mean difference of the participants pretest was 45.15 ± 10.68
which changed to 49.69 ± 9.97 after 4 weeks of intervention.
The p value was 0.0003 which is significant.
TIS (TABLE II) By independent t test, the mean pretest score
of group A was 11.77 ± 4.21 whereas for group B it was 11.77
± 3.00 the pretest p value was 1.0000. The posttest group A
score was 13.00 ± 4.28 whereas for group B was 12.77 ± 2.95.
The posttest p value was 0.8742. The mean difference between
group A and group B was 1.23 ± 1.24 and 1.00 ± 1.00
respectively. The difference between p value of group A and
group B was 0.6054. This shows that there was no significant
difference between group A and B. By dependent t test in
group A the mean difference of the participants pretest was
11.77 ± 4.21 which changed to 13.00 ± 4.28 after 4 weeks of
intervention. The p value was 0.0037 which is significant.
By dependent t test in group B the mean difference of the
participants pretest was 11.77 ± 3.00 which changed to 12.77 ±
2.95 after 4 weeks of intervention. The p value was 0.0036
which is significant. SSQL (Table III) By Mann-Whitney U
test the mean pretest score of group A was 127.38 ± 17.03
whereas for group B it was 116.08 ± 30.40 the pretest p value
was 0.2486. The posttest group A score was 131.15 ± 18.06
whereas for group B was 119.31 ± 30.54. The posttest p value
was 0.3299. The mean difference between group A and group
B was 3.77 ± 2.55 and 3.23 ± 1.54 respectively. The difference
between p value of group A and group B was 0.6816, showing
that there was no significant difference between group A and
B. By Wilcoxon Matched pairs test in group A the mean
difference of the participants pretest was 127.38 ± 17.03 which
changed to 131.15 ± 18.06 after 4 weeks of intervention. The p
value was 0.0022 which is significant. By Wilcoxon Matched
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pairs test in group B the mean difference of the participants
pretest was 116.08 ± 30.40 which changed to 119.31 ± 30.54
after 4 weeks of intervention. The p value was 0.0015 which
is significant.
Table I
Group

Pretest
Mean
Sd
46.77 18.48
45.15 10.68

Group a
Group b

Fms
Posttest
Mean
Sd
52.77 16.55
49.69
9.97

Difference
Mean
Sd
-6.00
4.16
-4.54
3.31

% changing in a

-1283%, p=0.0002*.

% changing in b

-10.05% ,p=0.0003*

T- test
P-value

0.2729
0.7873

0.5742
0.5712

0.9911
0.3315

Table II
Group
Group a
Group b

Pretest
Mean
Sd
11.77 4.21
11.77 3.00

Tis
Posttest
Mean
Sd
13.00
4.28
12.77
2.95

Difference
Mean
Sd
-1.23
1.24
-1.00
1.00

% changing in a

-10.46%, p= 0.0037*

% changing in b

-8.50%, p= 0.0036*

T- test
P-value

0.0000
1.0000

0.1601
0.8742

0.5236
0.6054

DISCUSSION
The current study was conducted to compare the effect of
mCIMT and Dual Task training on hand function, balance and
quality of life in stroke patients. This significant improvement
in the motor activity of the affected upper limb and hand with
regard to FMS was observed with a distinctive increase in the
use of stroke affected upper limb in daily activities. mCIMT
may not change actual movement potential, but may change
the behavior pattern so that individuals are willing to use their
limb more, thus achieving the real movement capabilities. A
study carried out by Page SJ et al., manifested that learned
non-use is a type of negative feedback. Individuals are unable
to move their affected limb or the movements are inefficient
and clumsy. In response to this, suppression of movement
occurs. It is this process that mCIMT seeks to reverse.
The improvement in the mCIMT group, thus causing
significant increase in FMS scores, may be attributed to two
reasons: repetitive practice of functional tasks leading to
cortical reorganization also known as Neuroplasticity, thereby
causing an increase in movements of the affected hand and
repeated use of compensatory strategies during functional use
of the impaired limb to facilitate the motor and sensory
recovery of the hemiplegic limb.9 As evident in a study
conducted by J D Schechter et al., wherein mCIMT showed a
shift in motor cortical laterality towards the ipsilateral
hemisphere, thus improving motor function of the affected
limb. This might have produced a massive use dependent
cortical reorganization, thereby increasing the area of cortex
involved in innervating movements of the affected limb.10

Similarly dual task training also showed significant
improvement in the motor activity of the affected upper limb
and hand with regard to FMS. Muscle weakness arises
primarily from the lesion itself , as a result of a decrease of
descending inputs converging on the final motor neuron, and
hence a reduction in the number of motor units available for
recruitment. Since skeletal muscle adapts to the level of use
imposed upon it, secondary sources of weakness arise as a
consequence of lack of muscle activity and immobility.
Contrary to previous opinion, weakness in the agonist muscle
is not due to spasticity (reflex hyperactivity) in an antagonist
muscle group, but it is a direct result of reduction of
descending motor commands, compounded by disuse and
adaptive muscle changes.11 A relationship exists between
cognitive
function and motor abilities in normal
circumstances, the concomitant execution of motor and
cognitive task in day to day life are performed automatically,
that is no effort of conscious attention are required. Dual Task
training enhances this learning process, thus increasing use of
the affected limb with ease. When two different movements
are initiated simultaneously as a part of Dual Task training,
indicating that both arms are linked together as a co-ordinated
unit in the brain. Evidence in support of Dual Task training
shows that there is an association between increased use of
affected hand and the reorganization of the brain. This
improvement of upper limb function can be explained by an
increase in cerebral blood flow. It is assumed that repetitive
practice of a Dual Task movement strengthens existing
pathways and may lead to new functional or structural changes
in the motor cortex of the brain. The improvement of hand
functionwas exhibited as an obvious increase in the Fugl
Meyer scale scores. Studies have shown that learning a motor
task with one arm will result in a subsequent bilateral transfer
of the same task to the opposite hand. Thus, this increase in
motor ability of the affected hand might have led to decreased
impairment and increase in the FMS score.11
The study by Schubert et al., showed that simultaneous
performance of two tasks compared to its single component
leads to an additional activation in a network of several
cortical regions including the lateral and medial pre frontal,
temporal, parietal and occipital cortices.12
A similar observation was seen in a study performed by
Hiyamizu et al., Dual Task group had significantly improved
performance compared to the single task group.13 Both
mCIMT and Dual Task had a positive impact on increased
mobility of the hand concurrently may have increased the
balance ability.
Balance involves the ability, not only to maintain the posture
without falling over but also to balance the body mass over the
base of support while performing different tasks. The trunk
played a significant role in transporting the hand to the target
in conditions where the objects were located either at arm’s
length or some distance beyond the arm’s length. Performing
movement of the upper limb instigates scapular motions in the
form of scapular protraction and retraction, this chain triggers
trunk motion. Sitting is an inherently stable posture than
standing due to the larger base of the support. During reaching,
there is a tight coupling between the trunk and arm which
reflects the multilinked structure of the body.14
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A study performed by Catherine D et al., stated that placing
objects beyond arm’s length will enable individuals to practice
coordinating motions of the trunk and arm which is effective in
stroke patients.15 In Dual Task and mCIMT the subjects were
required to perform activities some distance beyond arm’s
reach, thus stimulating the coupling between the trunk and arm
which in turn might have increased the trunk balance evident
with TIS score.
A study done by Nan-Hyang Kim et al., showed that gait
training conduced with mCIMT improved the dynamic balance
of hemiplegic stroke patients bdy 28.6 % and movement
distances to the paretic side in the standing position increased
by 34.3% after training, indicating improved trunk stability.16
Seo et al., reported that 4weeks of Dual task training program
effectively improved the static and dynamic balance and
walking abilities of patient in Stroke induced Hemiplegia
causing an increase in Trunk Impairment Scale scores.17 In the
current study it was discovered that both the groups showed
significant improvement with regard to SSQL, suggesting that
an increase in FMS and TIS scores might have in turn led to an
increase in functional independence, thus improving their
overall day to day quality of life.
In a study conducted by Arlene. A.S et al., on subjects with
chronic stroke, it was found that, there is a positive association
between improved balance and increased quality of life as
measured by an increase in the scores of the Stroke Specific
Quality of Life Scale.18 In the present study, the results have
showed that there was an equally significant increase in the
FMS, TIS and SSQL scores when analyzed between the
groups. This might be attributed, to the equivalent amount of
motor cortical activation, when activities of the affected limb
were performed. Tasks involved in both the treatment
regimens targeted to improve the functionality of the patient,
thus having an identical effect.

Hence the present study concluded that both, Modified
Constraint Induced Movement Therapy and Dual Task
Training given in sub-acute and Chronic Stroke Patients was
equally effective in improving hand function significantly and
slight increase in balance scores along with increase in quality
of life. The treatment protocol is simple, cost effect and can be
easily administered at home.
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Abstract
Background: Sleep Paralysis (SP) is associated with fluctuation in bloodpressure. A tricyclic
antidepressant could retain the incidence of hypertension followed by subsequent episodes of SP
and panic attacks. The present study’s aim was to know the prevalence of sleep paralysis among
hypertensive subjects using Unusual Sleep Experiences Questionnaire(USEQ). Material and
Methodology: USEQ was used to diagnose sleep paralysis in 115 hypertensive patients in this
cross-sectional study.The frequency, duration, age of onset and events surrounding sleep
paralysis episode were recorded.Seventeen items of the USEQ quantified the intensity of
subjective distress, physical symptoms and cognitive perceptions associated with SP episodes.
The dependency between the variables was assessed with chi-square test. Result:The mean age
of the participants was 57.97±12.15 years and there were 61 males and 54 female subjects.
Majority of the patients (52.17%) were with 1-5 years history of hypertension followed by 26.96 %
with 6-10 years and 20.87 % patients with more than 11 years.The sleep disturbance was present
in 98.26 % patients and there was dependency between sleep disturbance and SP.Prevalence of
SP in chronic hypertensive subject was 93.91%. Conclusion:Duration of hypertension and sleep
disturbance were strongly associated with sleep paralysis. There is need to differentiate sleep
disturbance from the dreaming.
Key words: Sleep paralysis, Hypertension, Sleep disturbance, Unusual Sleep Experiences
Questionnaire, Autonomic dysregulation.
Introduction
Adequate sleep is required to maintain the daily activity in proper manner. A British neurologist S
A Kinnier defined Sleep paralysis (SP) as; temporary loss of deliberate movements when falling
asleep or wake up state.1 Among general population 7.6% are incident with SP, often found with
students and psychiatric patients.2 SP is existing with comorbid condition like nightmare and
unstring head syndrome.3 The SP is predominant with female than the male. Due to wake during
sleep in night and short duration sleep leads to change in blood pressure and adjoining
physiological factors consequently that result into hypertension. 4,5 A tricyclic antidepressants
could retain the incidence of hypertension followed by subsequent episodes of SP and panic
attacks.6During normal sleep,there is decrease in the BP that is nocturnal dipping,which is
attributed to reduced sympathetic output.Absence of this nocturnal dipping occurs in
hypertensive patients which predisposes them to altered sleep.
The Unusual Sleep Experiences Questionnaire (USEQ) comprise nine open-ended questions
concerned to duration, age of incidence, intensity and events around SP episode. A seventeen
modules are determining the frequency of physical symptoms, cognitive perception as associated
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with SP episode and distress.7 To justify the questionnaires for the diagnosis of sleep abnormality
and disorders, there is essential of studies in Indian context. 8 An inexplicable etiology is existing
for isolated SP and there is need of research on etiology of isolated SP.9,10 Amide middles aged
subjects, sleep apnea and hypertension were not dependent on each other. 11 Further, sleep
paralysis associated consequences are not illustrated and to elaborate the subsequences studies
are needed.3
A short sleep duration could be responsible for onset of hypertension in some subjects. 5 Dearth of
studies to explain the prevalence of sleep paralysis among hypertensive subjects with modality.
Hence, present study is concentrated on prevalence of sleep paralysis in hypertensive subjects
using USEQ.
Materials and methods
Study design
This present cross-sectional study was conducted between October 2018 to March 2019. The
study recruited 115 hypertensive patients. Before commencement of the study, ethical approval
was obtained from the Institutional Ethical, and Research Committee. Informed consent was
obtained from the subjects before their involvement in the study. Inclusion criteria
washypertensive patients with history of more than one year. Exclusion criteria of study was;
patients with history of epilepsy, hypersomnia, consumption medications which induces sleep,
drowsiness and alcoholics.
Data collection
Demographic data, including age and gender of the subjects were recorded. The clinical data
collected from the subjects included body height and weight, history of hypertension, and history
of medications used.
Outcome Measure
In this study the phenomenology of sleep paralysis was assessed using Unusual Sleep
Experiences Questionnaire(USEQ),a self-report instrument. The questionnaire includes nine open
ended questions about the frequency, duration, age of onset and events surrounding sleep
paralysis episode. Seventeen items quantified the intensity of subjective distress, physical
symptoms and cognitive perceptions associated with SP episodes. Fifteen of these 17 items are
organized on a 4 point likert scale from 1,”Never”,to 4,”Always”.Two of these 17 items are
organized on a 5-point likert scale from 1,”Not at all”,to 5,”A lot “.It also had 11 additional
“yes/no” items about sleep paralysis interpretations.
Statistical Analysis
Data was analysed using SPSS Version 22. There were 115 subjects in the sample. Categorical
variables are given in the form of frequency table. Continuous variable age is represented by
mean ± sd form
Result
There were 115 subjects with mean age of 57.97±12.15 years.There were 61 males and 54 female
subjects in the study. Non-obese patients were 38.26% and obese patients were 61.74 %. There
were 52.17 % of patients with 1-5 years, and 20.87 % patients with more than 11 years of
hypertension. The sleep paralysis was present in 98.26 % patients (Table-1).
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Table 1: Distribution of patients by demographic characteristics
Variable

Sub-category
Male

Subjects N (%)

Female

54 (46.96)

≤ 40

10 (8.70)

41-50

24 (20.87)

51-60

48 (41.74)

61-70

19 (16.52)

≥ 71

14 (12.17)

Non-obese (< 25 BMI)

44 (38.26)

Obese (≥ 25 BMI)

71 (61.74)

1-5yrs

60 (52.17)

6-10yrs

31 (26.96)

≥ 11yrs

24 (20.87)

No

2 (1.74)

Yes

113 (98.26)

Gender

Age

Overweight

H/o hypertension

H/o sleep
disturbance

61 (53.04)

Abbreviations: H/o: history of
Sleep paralysis was observed in 94.4% females and in 93.4 % male patients.Prevalence of Sleep
Paralysis in chronic hypertensive subjects was 93.91%.(Table.2)
Table 2: Relationship between gender and sleep paralysis.
Sleep paralysis
Negative
Positive
Female
Gender

Male

3 (5.6%)

51 (94.4%)

4 (6.6%)

57 (93.4%)

Odds ratio (CI)

p-value

0.8382 (0.1791-3.92523)

1M

Abbreviations: M: p-value obtained by Monte-Carlo simulation, CI: Confidence interval
Based on the USEQ scores, sleep paralysis was present in 108 and 2 patients reported no history
of sleep paralysis. However, sleep disturbance was present in 5 patients,but sleep paralysis was
absent in these patients.By Chi-square test, we can state that there is a dependency between
sleep disturbance and sleep paralysis.Odds of being positive to sleep paralysis is 98.6363 times
more for the subjects who have sleep disturbance compared to the subjects who don’t have sleep
disturbance (Table-3).
Table 3: Relationship between sleep disturbance and sleep paralysis.
Sleep paralysis
Negative
Positive
Sleep
disturbance

Yes
No

5

108

2

0

Odds ratio (CI)

p-value

98.6364 (4.2061-2313.0761) #

0.0009995M#

Abbreviations: M#: p-value obtained by Monte-Carlo simulation after adding 0.5 to each cell, CI:
Confidence interval, #: Odds ratio obtained after adding 0.5 to each cell.
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Figure-2: Comparison of H/o sleep disturbance with status of USEQ
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Figure 2: Distribution of sleep paralysis with respect to history of sleep disturbance.
Below table gives the correlation between age, BMI and duration of hypertension with USEQ
scores. There was no significant correlation with age (p= 0.2597) and BMI (p= 0.4908), but
duration of hypertension (0.008063) had significant correlation (Table-4).
Table 4: Correlation of USEQ score with other variables.
Variable

r- value

p-value

Age

0.10597

0.2597

BMI

0.06489

0.4908

Duration of hypertension

0.24594

0.008063

There is no correlation between age, BMI with USEQ score. But there is moderate positive
correlation is present between duration of hypertension and USEQ scores.
Multiple regression model taking USEQ scores as response and all other factors wereconsidered
as explanatory. Only sleep disturbance (p< 0.0001) and duration of hypertension (p=0.00593)
were affecting USEQ score.As one-year increase in the duration of hypertension it will increase
USEQ score by 0.856869 units.Mean of USEQ score is 83.3868 units more for the subjects with
sleep disturbance compared to the subjects without sleep disturbance (Table-5).
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Table 5: Summary of multiple linear regression model.
Coefficient

p-value

Intercept

-23.8822

0.14621

Age

0.003827

0.97601

BMI

0.64526

0.09230

Duration of hypertension

0.856869

0.00593

Reference No
Sleep disturbance
Yes

83.386812

<0.0001

Reference Female
Gender
Male

0.833170

0.76068

Discussion
The present study observed that, most of participants age was exist between 51-60 years and
male patients were more than the females. Among the study participants obese exceed over nonobese. More than 50% subjects had history of hypertension of 1-5 years. Except, two subjects,
sleep disturbance was observed in all the participants.
After controlling factors like age, sex, and race, a sleep disturbance and Wake After Sleep Onset
(WASO) are associated with risk of hypertension.Liskove et, al12 stated that sleep paralysis
occurred more in women than in men. Chang et, al4 and Nieto et, al11 studies observed more
female hypertensive patients than males, which was contradicting to our study findings. Also, a
study conducted by S Ma et, al13 stated that female gender was a predictive factor for Sleep
paralysis. The age of present study participants is slightly higher than the Chang et, al 4 and Nieto
et, al11 study studies. The age of onset of sleep paralysis corresponds to the age of the beginning
of narcolepsy (14) and could be related to antecedent REM sleep dysregulation.Obese subjects are
higher in the present study than the Nieto et, al11 study.
The main finding of this study was that the history of hypertension had significant correlation with
the scores of USEQ. This proves our hypothesis that hypertensive subjects do suffer from sleep
paralysis in their lifetime. In addition, participants with self-reported sleep disorders reported
more frequent SP episodes. C Paradis et.al7 concluded that sleep problems or disturbances can
lead to increased frequency of sleep paralysis in a reinforcing circular process. Our study also
supports similar finding that sleep disturbance is a predictive factor for sleep paralysis.
Cheyne, et al15 describes a vestibular motor factor associated with the feelings of floating, flying,
falling, and rising sensations; an intruder factor associated with sensory hallucinations and a
perception of a sensed presence; and an incubus factor associated with the difficulty in breathing
and a sensation of pressure, usually on the chest. Those participants who perceived a person or
creature sitting on their chests (incubus) were more likely to report being diagnosed with PD.
Perhaps, the combination of suffering from PD and experiencing the frightening perception of a
creature or person influenced the participant to consider paranormal, unscientific, and less
“logical” or mainstream thinking. And too, if a person imagines seeing such a creature during
shortness of breath and chest tightness, this may cause a greater conditioning of fear to those very
sensations.
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A limitation of our study is that we did not conduct diagnostic interviews and relied on the
participants’ self-reports of diagnosed anxiety disorders. The USEQ alone cannot definitively rule
out the possibility that some respondents were unable to distinguish between SP episodes and
dreams. We propose that researchers who use the USEQ interview respondents positive for SP to
better assess whether they have confused SP with dreams. In future research, it would be useful to
administer the USEQ to a more diverse group of research participants from a wider range of
cultures and to participants who were carefully assessed through structured interviews.
Conclusion
A duration of hypertension and sleep disturbance are strong relationship with sleep paralysis.
The present study result illustrates that, expected prevalence of sleep paralysis is observed
among the hypertensive patients. The sleep disturbance is coexisting with sleep paralysis among
hypertensive patient. While assessing sleep paralysis in hypertensive patient there is need of
differentiating dream and sleep paralysis. The USEQ alone fail to differentiate these confounding
factors.
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Abstract
Purpose of the study: To determine the effectiveness of music-based cognitive exercises on cognition in
individuals with dementia.
Methods: Twenty-four subjects (9 males and 15 female) above 60 years were screened for Dementia by MiniMental State Examination Scale and randomized into two groups. Group A received music-based cognitive exercises
whereas Group B received only cognitive exercises. Treatment was given for 20 minutes, 5 days per week for 4 weeks.
The outcome measure used in this study was Six- Item Cognitive Impairment Scale (6-CIT).
Result: Both the groups in this study showed normal distribution on the basis of demographic data. There was
significant improvement noted on the scores of Six-Item Cognitive Impairment Test both within the group and between
the groups. But the music based cognitive exercise group showed more improvement in the Six- Item Cognitive
Impairment Scale score than the other group.
Conclusion: Music-based cognitive exercises were effective in improving cognition in individuals with mild to
moderate dementia.

Keywords: Dementia; Cognition; Cognitive exercises; Music-based
cognitive exercises; 6-item cognitive impairment test

Introduction
Dementia is a neurological disorder characterised by gradual
decline in symptoms of multiple cognitive functions, emotional
control and social behaviour [1]. As the age progresses age-related
neurodegenerative changes occurs, which can causedamage to the
brain cells and restricts the ability of the brain cells to communicate
with each other, leading to disturbed thinking, behavioural control,
problem solving abilities, emotional state of mind and declined
intellectual functioning which interferes with normal day to day life
[2]. Although most changes in the brain that cause dementia are
permanent and worsen over time, at least two of the following core
mental functions must be significantly impaired to be considered
as dementia, is: Memory, communication and language, ability to
focus and pay attention, reasoning and judgment, visual perception
[3,4].
In 2010, there were 3.7 million Indians affected by dementia, which
is expected to double by 2030. Despite the magnitude, there is gross
ignorance and negligence of service available to people with dementia
and their families [5]. Cognitive training such as discussion of past and
present events and topics of interest, word games, puzzles, counting
numbers in ascending and descending order, music and activities such
as cooking or baking or indoor gardening could reduce health care
costs by helping older individuals maintain healthy and active lifestyle
[6]. If cognition becomes impaired, an individual may have difficulty
performing everyday tasks.
It was stated that the Cognitive Stimulation (mental exercise)
may be helpful in improving cognitive ability, slowing down the
decline in memory, thinking and behavioral symptoms [7,8].
Literature recommend that cognitive exercises and music therapy
have improved the cognitive levels in dementia, but there were
no studies, where the combined effect of music and cognitive
exercises were evaluated. Thus, the main aim of the present study
was to determine the effect of music-based cognitive exercises in
individuals with dementia.
Int J Neurorehabilitation Eng, an open access journal
ISSN: 2376-0281

Methods
Participants
Ethical clearance was obtained from the Research Ethics Committee
of the Institute. A total of thirty-two participants from old age homes
and tertiary care hospitals were screened for dementia by using MiniMental State Examination Scale (MMSE), out of which twenty-four
participants with mild to moderate dementia were recruited [9]. Both
males and females of age group 60 years and above diagnosed with
dementia with Mini Mental State Examination Scale Score lower than
24 were included in this study. Hearing and visually impaired subjects
were excluded.

Randomization and design
The present study was a Randomized Controlled Trial with
convenience sampling technique, conducted in old age homes in
Belagavi. Participants who met the inclusion criteria were randomized
into 2 groups using the envelope method. The randomized groups were
as follows: Group A received cognitive exercises along with rhythmic
music in the background and Group B received only cognitive exercises.

Intervention
Participants from the Group A performed cognitive exercises which
consist of puzzles, maze games, finding missing numbers and counting
numbers in ascending and descending order with the rhythmic music
of gamma-frequency (40 Hz) beats in the background and Participants
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Data analysis

from the Group B performed only cognitive exercises [10]. Both
the groups received intervention for twenty minutes per session,
for five days a week, for four weeks. Intervention was performed
in a secluded room where there was no disturbance. Subjects and
physiotherapist were seated facing each other with elbows resting
on a table.

Statistical analysis was performed using SPSS Version 21.0. The
demographic data were analysed using mean and standard deviation
(Table 1). Paired t‑test and Two-way analysis of variance were used to
assess within the group and between‑group differences, respectively.
P value less than 0.05 was considered statistically significant.

The Six-Item Cognitive Impairment Test (6-CIT) consists of total
six questions, scored to produce a total out of 28. 0-7 is considered
normal and 8 or more is considered significant with inverse scoring.
The test Re-Test Reliability of this scale is 0.82 to 0.87. This test has high
sensitivity (78%) in mild dementia.

Results
Results are shown in Table 1 and Table 2.
Table 1 showed the demographic data of the participants and
signifies a homogeneous distribution.

Consort flow diagram (Figure 1)

Table 2 demonstrates pre-intervention and post-intervention
scores on Six-Item Cognitive Impairment Scale. There was significant

Figure 1

Figure 1: Consort flow diagram.

Participants (n=24)

Mean (SD)

Age

74.7 (8)
Gender

Male

1.77 (1.2)

Female

1.46 (1.1)

Height

165.5 (4.7)

Weight

60.6 (5.8)

BMI

22.1 (1.7)
Table 1: Demographic characteristics of the participants.

Outcome measure
Six-Item Cognitive
Impairment Scale

Group A

Group B

p-value

Pre

Post

Mean diff

p*

Pre

Post

Mean diff

p*

13
(2)

10.67
(1.7)

2.33

0.0001*

10.25
(2)

9.41
(1.9)

0.84

0.0001*

*

*

0.000094

p<0.05; values are Mean(SD)

Table 2: Comparison of 6-Item Cognitive Impairment Test scores between the groups, Pre intervention and Post intervention.
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improvement in cognitive levels in both the groups but Group A
showed better improvement on cognition levels than Group B with the
mean difference of 2.33 in Group A and 0.84 in Group B.

Discussion
The results of the present study suggest a beneficial effect of musicbased cognitive exercises compared to cognitive exercises alone, four
weeks following the intervention.
The probable mechanism of cognitive exercises could be
neural plasticity or transfer of learning which brings changes in
brain development and enhances cognitive skills such as attention,
psychomotor speed, orientation, and executive function by stimulating
neural activity patterns in right angular gyrus and left lingual gyrus
[11]. The repetition of these patterns through clinical tasks and
authorized games can help improve connectivity in the brain, create
new synapses, and myelinate neural circuits, able to recover and
reorganize main cognitive function [12]. Literature established that
the combined cognitive exercises including art, music, exercise,
recollection and horticultural therapy can improve and maintain the
cognition and physical performance in mild cognitive impairment in
elderly individuals [7,13].
In addition, musical based activities recommend that the gamma
brain waves induce mindfulness, increased awareness, and increased
alertness. The rhythm of the music given was 40 Hz gamma frequency.
These waves originate in the thalamus and moves back and front 40
times per second. The low amount of gamma brainwave activity
has been linked to learning difficulties, poor memory and impaired
mental processing. The musical training yields a unique advantage
of transferrable skills which may provide a beneficial effect on the
auditory, cognitive system and working memory mechanism.
Music with movement intervention improves cognitive functioning
and depressive symptoms in people with dementia as music enhances
the recall effects of autobiographical memory and reduces anxiety,
stress, and emotional upliftment [14]. Listening to music requires
certain perceptual abilities, including pitch discrimination, auditory
memory, and selective attention in order to perceive the temporal and
harmonic structure of the music as well as its affective components,
engaging a distributed network of brain structures [15,16].
Studies have concluded that perhaps music served as a distracting
factor for participants performing cognitive tasks and this could be due
to undue attention to the lyrics, emotions and memories which music
can evoke [17,18].
In present study, both the interventions seem to be beneficial in
improving cognition but when compared for the better outcome, the
group receiving music-based cognitive exercises showed clinically
meaningful improvement in cognition in individuals with mild to
moderate dementia.

Limitation
There exist few limitations in this study viz. 1) The result of the
present study could not be generalized to the overall population with
dementia as calculated sample size was relatively small. 2) Long term
follow-up of level of cognition could not be assessed.

Conclusion
Present study concluded that the music-based cognitive exercises
improved cognitive levels in individuals with mild to moderate
dementia.
Int J Neurorehabilitation Eng, an open access journal
ISSN: 2376-0281

Future Scope
Long term follows up with the study group is highly recommended.
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Effect of Libra Balance Board Exercises versus Pilates
on Dynamic Balance, Gait, and Quality of Life in Stroke
Subjects: A Randomized Clinical Trial
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Abstract

Background and Objectives: Stroke survivors are more prone for sensorimotor impairments such as dynamic
balance and gait disabilities resulting in physical disabilities, striking a major socioeconomic burden on the
family and society, if the goals of the rehabilitation are inappropriate. The present study aimed to compare
the effect of Libra balance board exercises and Pilates exercises on dynamic balance, gait, and quality of
life in subacute and chronic stroke patients.
Materials and Methods: The present study was a randomized clinical trial that included 34 individuals, 17
in each group with subacute and chronic stroke in the age group of 40–65 years. All the patients having
Brunnstrom voluntary control grades 3–5. Intervention included Libra balance board exercises and Pilates
exercises for 30 min, five sessions per week over a period of 4 weeks. Patients were assessed at the baseline
using Berg Balance Scale, Dynamic Gait Index, Activity‑specific Balance Confidence Scale, and Stroke‑specific
Quality of Life Scale and reassessed after 4 weeks.
Results: There was statistical significance in all the outcome measures in both the groups with P < 0.0001.
However, Berg balance score showed statistical significance (P ≤ 0.001) in Group A with P < 0.05 when
compared between the two groups.
Conclusion: The study concluded that both Libra balance board exercises and Pilates exercises were beneficial
in the enhancement of dynamic balance, gait, and quality of life in patients with subacute and chronic stroke
Keywords: Dynamic balance, Gait, Libra balance board exercises, Pilates, Quality of life, Stroke
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INTRODUCTION

Stroke is a cerebrovascular episode wherein the bloodstream
to the brain is substantially altered and it leads to a sudden
loss of neurological functioning. The prevalence of stroke

is globally increasing with a predictable 70 million new cases
anticipated by 2030.[1] There is a significant loss of function
depending on the degree of brain injury, location and extent
of brain injury, and the amount of collateral blood flow.
Atherosclerosis, ischemia, and hemorrhage are the major
contributory factors to stroke or cerebrovascular disease.[2,3]
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Red flags of stroke involve precipitous numbness or
weakness of the arm, leg, and face, particularly on one
side of the body, difficulty in speech and language,
communication, or understanding, visual disturbances
and severe headache, dizziness, nausea, and vomiting.[4]
The other most frequently reported symptoms are altered
sensations on the paretic side, impaired coordination,
postural control and impaired static as well as dynamic
balance, perceptual, and cognitive deficits and gait
disorders.[5]
Balance deficits such as impaired steadiness, symmetry
and postural control throughout quiet standing, late and
less synchronized responses to internal and external
balance perturbations, and augmented weight‑bearing on
the nonaffected extremity are key factors for falls post
stroke. Therefore, patients develop more dependency on
caregivers, and thus, quality of life declines. The prevalence
of balance defects among stroke survivors is 36.8% in 2018
in Nigeria. In acute and subacute stroke, the occurrence
of gait disorders is 63.6%.[6,7]
In traditional balance exercises, specific movements are
recurred and patients find these exercises purposeless and
tedious subsequently lessens motivation and acquiescence
with exercise protocol. Recently, multidisciplinary
rehabilitation approaches for improving balance has
been implemented. Various studies carried out in chronic
stroke survivors with Pilates exercises on static as well as
dynamic balance found that Pilates exercises are efficient
in the recovery of walking ability.[8] Exercises using Libra
balance board are also beneficial for dynamic balance, gait,
and quality of life in the geriatric population.[9]
As there is a dearth in literature on the comparative effect
of Pilates exercises program and Libra balance board
training on dynamic balance, gait, and quality of life,
the current study intends to determine and compare the
effectiveness of Libra balance board exercises and Pilates
exercises on the same in individuals with subacute and
chronic stroke.
MATERIALS AND METHODS

Study design

The study was a randomized clinical trial conducted in a
tertiary care hospital, Belagavi, Karnataka, from April 1,
2018, to March 31, 2019. The ethical clearance was obtained
from the Institutional Ethical Committee. From all the
participants, informed consent was obtained in writing
before participating in this study.

Participants

All individuals clinically diagnosed with subacute and
chronic stroke were recruited for the study. Both genders
between the age group of 40 and 65 years diagnosed
with stroke more than 3‑month onset with Brunnstrom
voluntary control grades 3–5, able to stand without
support, and able to follow verbal commands were included
in the study. Patients with visual and vestibular impairments,
any cardiovascular or orthopedic conditions, cognitive
impairments, and using walking aid or foot orthotics were
excluded from the study.
Sample size calculated was 34, based on the previous
literature considering effect size. All the patients were
randomly allocated using the envelope method into two
groups.
Measurement of treatment outcomes

All the outcome measures were recorded by a therapist
prior to the intervention (baseline measures) and post
intervention (i.e., after 4 weeks).
Berg Balance Scale (BBS) was used to evaluate the
accurate ability of patient’s capacity to balance securely
while performing series of predetermined tasks and has
intra‑rater, inter‑rater, and test–retest reliability of 0.98. It
is a 14‑item scale with each item consisting of a 5‑point
ordinal scale ranging from 0 to 4, with 0 indicating the
lowest level of function and 4 the highest level of function
and takes approximately 20 min to complete.[10]
Activity‑specific Balance Confidence (ABC) Scale test
was used to measure the functional balance. Test–retest
reliability of this test was 0.86. This test required 5–10 min
to administer. Scoring was done on the ordinal scale of
16 items.[11]
Dynamic Gait Index (DGI) assesses gait, balance, and
fall risk. It determines the walking abilities during more
challenging tasks. Inter‑rated and intra‑rated reliability is
0.96. It consists of eight functional walking tests, performed
by the patient and marked out of three according to the
lowest category. It takes approximately 15 min to complete.
Twenty‑four is the total individual score possible. Scores
of ≤19 have been related to the increasing incidence of
falls.[12]
Stroke‑specific Quality of Life (SSQOL) Scale is a
subjective measure proposed to evaluate health‑related
quality of life, particularly in stroke patients. The test–retest
reliability is 0.92.[13]
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Intervention

Libra balance board exercises were given for 30 min, five
sessions per week over a period of 4 weeks. The starting
position of each patient was in standing. Each patient
placed his/her feet on the electronic Libra balance board
and he/she had to direct the ball by shifting his/her body
weight in the anterior–posterior or medial–lateral directions
and try to hit the object on the screen. During the session
the patient received visual feedback regarding the amount
of their body sway while performing the task.
In Pilates group, mat exercises or exercises in standing
were given by the therapist for 30 min. Strengthening of
the musculature of the pelvic girdle, lower limb, and trunk
stabilization muscles were included and performed along
with the rhythm of inspiration and expiration, and there
was a rest period of 2 min before the initiation of the
further exercise. Each patient was asked to concentrate
on the pattern of breathing and perform each exercise
repeatedly for ten times.
Description of Pilates exercises:[14]
• Hundred – performed in supine lying: head lift
followed by bilateral leg lift
• Bridge – performed in crook lying by lifting the pelvis
off the mat
• Alternate toe taps – performed in lying with both hips
and knees in 90° flexion followed by the tapping of
toes on the mat
• Side to side – lower body and pelvic twisting from one
side to other side in crook lying upholding the upper
body in neutral
• Side kick – abduction in side lying
• Quadruped – together lifting contralateral upper and
lower extremity in the quadruped position
• Spine twist – spinal side‑to‑side rotations with both
the hands at 90° of forward flexion in kneel standing
• Side leg lift – hip abduction and adduction in standing
• Tandem stance – toe touching the heel of the other
foot in standing
• Ball wall squat – semi squatting by keeping Swiss ball
at the lower back area.
RESULTS

characteristics of the participants. On comparing age,
gender, body height, weight, and body mass index,
the participants in each group were homogeneous.
There was a statistically significant improvement in the
BBS, DGI, ABC, and SSQOL scores among the two
groups when compared for pre‑ and post‑intervention,
indicating an improvement with Libra balance board
exercises as well as Pilates exercises with significant
P (P < 0.0001) [Table 2]. The comparison of BBS,
DGI, ABC, and SSQOL scores between the groups was
done [Table 3], in which for BBS, P value was statistically
significant (P = 0.024), but P values for DGI, ABC, and
Table 1: Demographic characteristics of participants in the
groups
Factor

Gender

Participants

Female, n (%)
Male, n (%)
Female, n (%)
Male, n (%)
Female, n (%)
Male, n (%)

Subacute stage
Chronic stage
Age (years)
Height (cm)
Weight (kg)
BMI (kg/m2)

16

Group B

5 (29.4)
12 (70.6)
3 (60.00)
5 (41.66)
2 (40.00)
7 (58.33)
54.94±5.889
169.53±5.98
67.26±8.48
23.3±1.79

4 (23.5)
13 (76.5)
1 (25.00)
7 (53.84)
3 (75.00)
6 (46.15)
54±6.955
166.88±5.96
67.03±8.08
24.07±2.73

BMI: Body mass index

Table 2: Comparison of Berg Balance Scale, Dynamic Gait
Index, Activity-specific Balance Confidence Scale, and
stroke-specific quality of life scores within the groups using
Wilcoxon signed-rank test
Groups Outcomes

Group A BBS
DGI
ABC (%)
SSQOL
Group B BBS
DGI
ABC (%)
SSQOL

Mean±SD
Preintervention Postintervention
score
score
41.53±2.74
15.41±2.00
52.27±11.69
177.06±25.63
37.82±4.29
13.11±2.23
42.64±10.98
156.76±22.56

46.53±2.92
18.53±2.27
56.39±11.66
183.35±24.48
41.76±3.70
15.17±2.55
46.06±11.89
161.88±21.83

P

<0.0001**
<0.0001**
<0.0001**
<0.0001**
<0.0001**
0.001**
<0.0001**
<0.0001**

**The significance. Level of significance P≤0.005. BBS: Berg Balance
Scale, DGI: Dynamic Gait Index, ABC: Activity-specific Balance
Confidence Scale, SSQOL: Stroke-specific quality of life, SD: Standard
deviation

Table 3: Comparison of Berg Balance Scale, Dynamic Gait
Index, Activity-specific Balance Confidence Scale, and strokespecific quality of life score between the groups
Outcomes

SPSS version 23 (armonk, Newyork, USA) was used
for the statistical analysis. Within‑group comparison of
the pre–post intervention scores of outcome measures
such as BBS, DGI, ABC Scale, and SSQOL was done
by Wilcoxon signed‑rank test and between‑group
comparisons was done by Mann–Whitney U‑test. Table 1
demonstrates the demographic profile and baseline

Group A

BBS scores
DGI scores
ABC (%)scores
SSQOL scores

P

Mean±SD
Group A

Group B

5.00±1.54
3.18±1.22
41.25±2.5
6.29±2.41

3.94±2.07
2.06±1.71
34.19±3.24
5.12±3.35

0.024*
0.053
0.085
0.106

*Level of significance P≤0.005. Difference: Post−pre. BBS: Berg
Balance Scale, DGI: Dynamic Gait Index, ABC: Activity-specific
Balance Confidence Scale, SSQOL: Stroke-specific quality of life, SD:
Standard deviation
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SSQOL were 0.053, 0.085, and 0.106, respectively, which
was not statistically significant.
DISCUSSION

The present study reports that significant improvement
was observed in dynamic balance, gait, and quality of life
in terms of BBS, DGI, ABC, and SSQOL scores with
Libra Balance Board exercises as well as Pilates exercises
in patients with subacute and chronic stroke.
The improvement observed in BBS score is significantly
more in patients treated with Libra balance board exercises.
The possible reason for this significant improvement in
dynamic balance may be due to the probable learning
mechanism that entities with subacute and chronic
stroke can regain abilities in the adjustment of dynamic
balance and walking patterns in reaction to self‑initiated
perturbation using anticipatory (feed forward) postural
adjustment. In multidirectional perturbations, the
recruitment of synergistic muscle is directed toward
the perturbation and produces a specific biomechanical
function to re‑establish the center of mass. The muscle
recruitment provides a motor repertoire for trunk muscles
during balance training. The training induced on the
balance board made the patients to rely strongly on their
proprioceptive system. Literature suggests that changes in
the brain structure induce motor learning by exergaming
which helps in sensory re‑education, retraining of voluntary
motor control of balance, and to improve the patient’s
independence and motivation to exercise with visual
feedback[15] and also augmented training with appropriate
feedback improves motor learning and videogame‑based
exercises improve balance and gait in older adults.[16]
In addition, improvement in balance and gait in patients
in Pilates group could have been due to the trunk, pelvic,
and lower‑extremity musculature strengthening associated
with upheld equilibrium. The improved integration of
movement fluidity, control, precision, and proprioception
improves kinesthetic awareness, allowing the patients to
efficiently control bodily movements as well as posture.[10]
Literature states the effectiveness of Pilates exercises in
improving postural stability in neurologically intact as well
as in stroke patients.[17]
Libra Balance Board exercises were game based and the
patients included in this group were highly engrossed
in the games, hence adhering to the program. Thus, a
significant improvement was seen in the quality of life of
these individuals. Lee et al. conducted a study to evaluate
the effect of virtual‑reality games in improving balance,

gait, depression, and interpersonal relationships in stroke
patients and found beneficial effects.[18] The impact of
Pilates in stroke patients on the serotonin hormone
improves physical performance, mood, sleep quality,
and personal judgments and also reduces the degree of
depression, which could have had a positive effect on the
quality of life.[10] These findings support the results of
the present study, where Pilates demonstrated a statistical
significant change in the scores of SSQOL. The limitation
of the study is a short duration of the study and no blinding
of evaluators or participants.
CONCLUSION

The present study concludes that Libra Balance Board
exercises and Pilates are useful in the improving the
dynamic balance, gait, and quality of life in patients with
subacute and chronic stroke. Furthermore, it was observed
in between‑group comparison, Libra Balance Board
exercises were more superior to Pilates in terms of balance
improvement. Future studies can be taken up to assess
the long‑term effect of Libra balance board exercises in
subacute and chronic stroke patients.
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Abstract:- Amongst the general working population,
female nurses were observed to have higher levels of
anxiety and performed poorly under the influence of
anxiety. It is still a dispute as to how it affects
perceptual motor performance. Thus, this study
evaluated correlation between Eye Hand Coordination
and Anxiety in 67 female nursing professionals using
Jenga game and Hamilton Anxiety Rating scale (HAMA). A negative correlation was perceived. This study
concluded that anxiety affected motor performance.
Future scope of this study would involve working on
methods to cope with anxiety and improve Eye hand
Coordination skills which would help nurses work
efficiently.
Keywords:- Anxiety; Eye Hand Coordination; Jenga;
Nursing Professionals.
I.

INTRODUCTION

Emotions and anxiety predominate everyday lives.
The study of emotion, principally its impact on various
traits of behavior have greeted much attention in literature. 1
As per surveys conducted in large populations, 33.7 percent
of the population is affected by anxiety during their
lifetime.2 Physiological symptoms of anxiety can include
trembling, shortness of breath, chest pain, dizziness,
nausea, blushing or sweating.3 In comparison to men,
women are significantly more likely to develop an anxiety
disorder over their lifespan.4 Amongst the general
population, nurses were found to have higher levels of
anxiety, as per a study conducted in China in the year 2015.
5
Therefore it can be said that a commitment to provide
quality health care can be impaired by chronic stress and
can cause problems like ability to concentrate. 6 Under
anxiety an individual toils to perform a task and an
increased dependency in daily activities could be attributed
to a decline in Eye Hand Co-ordination (EHC).1,7
Eye-Hand Co-ordination (EHC) refers to the ability to
produce a goal-oriented hand action which is guided by
visual information from the eyes. 8 Studies in cognitive
neuroscience advocate that the time and location of docking
the hand and eye on the object should be synchronized, for
efficiently performing a goal-oriented task. Eye movements
play a key role in carrying out a particular motor action,
such that the feedback can be turned into a meaningful
IJISRT20JUL440

Jowena Parikh 3
Post-graduate student,
Neurophysiotherapy Department
KAHER Institute of Physiotherapy
Belagavi, India

instruction.9 For this particular reason assessment of EHC
plays an important role in understanding the functional
processes that underlie goal-oriented behaviors such as
reaching, grasping or positioning of the objects.
Assessments of EHC included tests like Moore’s Hand eye
coordination test, Purdue Peg board test, Grooved pegboard
test.7 Recent advances include playing Nintendo Wii games
based on sports or cooking and other computer-based
gaming. Certain games like Legos, Jenga and connect four
are also considered to improve motor skills.10 Advantages
of these games are that they are convenient, played by all
age groups and easy to administer.
Jenga was developed by a game designer, Leslie
Scott. The game requires the players to pile all the wooden
blocks to form a tower. Once the tower is formed the
participants are required to take one block from the tower
and place it on the top, ensuring that the tower doesn’t
collapse. Plenty studies in neuropsychology have used this
game for the purpose of assessing behavioral characteristics
in children along with their communication skills and
assessed co-ordination between parent and a child.11
However, it is uncommon in studies to consider the aspect
of Eye Hand Co-ordination using this game. Although
dissimilarities between attentional, interpretational and
behavioral levels at which anxiety influences is vindicated,
more work is needed to appropriately assess their respective
impacts on a person’s performance. Thus, the study
presented here trials for the effect of anxiety on the Eye
Hand Co-ordination using Jenga game.
II.

METHODOLOGY

The present study involved analyzing the data from a
cross-sectional study for an association between anxiety
and Eye Hand Coordination, where 67 nurses within the
age group of 25-45 years with normal or corrected to
normal vision and a score of more than 13 on Hamilton
Anxiety Rating scale (HAM-A) were included. Participants
were recruited from KLES Dr. Prabhakar Kore Charitable
Hospital and Medical Research Centre from October 2018
to March 2019. The study was approved by the ethical
committee of the Institution. Participants with a recent
history of trauma, eye surgeries, any neurological
conditions,
cognitive
impairment
and
severe
neuropsychological disorders were excluded. Subjects were
screened on the basis of inclusion and exclusion criteria

www.ijisrt.com

550

Volume 5, Issue 7, July – 2020

International Journal of Innovative Science and Research Technology
ISSN No:-2456-2165

with explanation of the purpose and procedure of the study
to the ones eligible. A written informed consent was
obtained for the same and their demographic data was
noted.
Assessment of Anxiety was done by using a scale
called Hamilton Rating Scale (HAM-A), main purpose of
which was to assess the severity of symptoms of anxiety.
Scale consists of 14 items, each defined by a series of
symptoms, both psychic (mental agitation and
psychological distress) and somatic anxiety (physical
complains related to anxiety). Each item is scored on a
scale of 0 (not present) to 4(severe), with a total range
being 0-56, where below 17 indicates mild severity,18-24
indicates mild to moderate severity and 20-30 moderate to
severe.12
The game of Jenga (TOMY Co. Ltd.), composed of 54
hardwood blocks, where a player removes wooden blocks
from a stacked tower formation and place it on top of the
tower which will make it less stable was used to assess
EHC. Goal of the game is to keep the tower standing
without falling. A player loses if they cause the block or
tower to fall and are unable to remove a block on their turn.
The scoring of EHC depended on the number of blocks the
participant could place on top of the tower without making
it fall.
HAM-A was handed out to the participants and a
game of Jenga was played between the examiner and the
subject with a time limit of 15 minutes. Based on the scores
obtained, subjects were assessed for co-relation between
Eye Hand Coordination and Anxiety.
All the statistical analysis was completed using the
Statistical Package for Social Sciences (SPSS) software
version 21. Descriptive data was found to follow a normal

distribution thus parametric tests were applied. Normality
of the distribution was calculated using the Kolmogorov
Smirnov test. Karl’s Pearson’s correlation coefficient
method was used to analyze the correlation between
Anxiety and EHC scores, also between age and BMI to
Anxiety and EHC score. An association between different
age groups and levels of anxiety was calculated using Chi
Square tests. One-way Analysis of variance (ANOVA) was
done to obtain an age group-wise comparison with mean
Anxiety and EHC scores. A pair wise comparison of age
amongst the same was achieved using Tukey’s multiple
Post-hoc procedures. (See Figure 1)
III.

RESULTS

The mean age of the total participants was 28.70 years
± 3.68, mean BMI score was 21.25 ± 3.820, mean anxiety
score was 19.075 ± 4.778 and mean co-ordination scores
obtained were 10.149 ± 3.767. There was a significant
difference in the correlation between anxiety and Eye Hand
Coordination scores. (p< 0.05) [Table 1]. A negative
correlation was obtained between anxiety and Eye Hand
Coordination scores as seen in Figure 2. Subjects were
evaluated for their levels of anxiety and their association
with Eye Hand Coordination scores. An appreciable drop
in the scores of Eye Hand Coordination was obtained with
increase in the level of anxiety as seen in Table 2.
Different age groups were compared with their mean
Anxiety and EHC scores, along with a comparison amongst
the age groups for the same. Mean of the age groups
showed no significance(p>0.05) for Anxiety and EHC
score. When a comparison of age groups in pairs amongst
themselves was gained, no significant difference was seen
in the age groups pair wise comparison. (p>0.05) [Table 3
and Figure 3].

Fig 1:- Consort Diagram
IJISRT20JUL440
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Variables

r-value

Correlation of anxiety with EHC scores
t-value

Coordination scores
-0.5546
-5.3731
Table 1:- Correlation between anxiety and Eye Hand Coordination scores.

p-value
0.0001*

Fig 2:- Correlation between anxiety and Eye Hand Coordination scores.

Table 2:- Level of anxiety and their correlation with EHC scores.

Table 3:- Comparison of age groups with mean anxiety and EHC scores.
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Fig 3:- Comparison of age groups with mean anxiety and EHC scores.
IV.

DISCUSSION

Rationale of this study was to analyze the correlation
between Anxiety and Eye Hand Coordination using Jenga
game and associating it to the level of anxiety, obtained on
a HAM-A scale. Being one of the first scales developed, it
is widely used in clinal trials, which assess both psychic
and somatic anxiety. It is also a well validated tool, which
assesses severity of anxiety.12 Other scales like, Becks
Anxiety Inventory (BAI) and State-Trait Anxiety Inventory
(STAI), used to evaluate anxiety do not specifically
quantify the levels of anxiety, thus HAM-A was used. For
earlier assessment of EHC tests like Grooved Peg board
test, Purdue pegboard tests were used along with use of
Nintendo Wii games for the same. Games like connect four,
Legos, Jenga are known to improve certain motor functions
and are easy to administer and hence convenient. However,
there is a dearth of literature on as to how Jenga evaluates
EHC, consequently the proposed study to evaluate the
same.
Attention is a chief necessity when it comes to
performing a task involving Eye Hand Coordination.13
Anxiety, however makes it challenging for an individual to
complete a task with utmost efficiency due to the fact that
with higher levels of anxiety, individual focuses more
towards the threat or situation (attentional bias) rather than
the task performed. An increased activation of amygdala in
anxiety paired with decreased prefrontal control makes it
difficult to perform a task.1 It could be hypothesized that
the negative correlation obtained in the study could be due
to the aforementioned reasons.
Another supposition to this correlation could also be
owed to the influence of anxiety on gaze stability. 14 There
is a marked effect of reduction in gaze stability on visual
targets under anxiety.7 The amount of time one spends on
looking at the target is known to be linked to the goalIJISRT20JUL440

directed action performed. It could be theorized that anxiety
related gaze diversion from task performance could have
attenuated EHC score in the present study. Thus, with an
increase in levels of anxiety, coordination scores evaluated
could have reduced. Study results also corelate with a
review conducted by Arne et al. (2012) on as to how
anxiety affects perceptuo-motor performance, both
positively and negatively. They stated that when it comes to
movement execution, an individual must generate
coordination patterns and muscle activity to make their
actions possible and that this goal directed action may be
impaired due to anxiety. Thus, it could be conceptualized
that under anxiety, there is an increase in corticospinal
motor tract excitability which activates the muscle causing
more force production therefore indirectly impacting how
the movements are performed.1
Depending on the levels of anxiety, whether mild,
moderate or severe, a consistent drop in the mean EHC
scores was seen. Also, a pair wise comparison between
three different levels of anxiety when done, stated a
significant difference between the scores obtained on mild
versus moderate and mild versus severe anxiety levels.
However, no significant differences were obtained between
mean EHC scores for moderate versus severe anxiety,
which may have been due to a lesser number of people
being reported with severe anxiety. Previous studies focus
on explaining this anxiety performance relationship using a
theory, namely, the Attentional Control theory which
speculates that worry diminishes a person’s ability to
oppose interference from a task irrelevant stimulus. This,
indirectly causes an imbalance in the goal directed
attentional systems, consequently reducing efficiency of the
task to be performed.15 Applicability of this theory to the
present study may explain the decrement in the
performance scores with hiked levels of anxiety. It can thus
be stated that anxiety sways the performance behavior by
impacting perception and working memory.
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Execution of a task under fretfulness may also brunt
an individual’s self-consciousness about performing well,
persuading them in a conscious thought process during the
performance, leading to an eventual disruption in the
accomplishment of a task. The disseminated neuronal
connections within the right prefrontal cortex (PFC)
manifests a crucial role in anxious arousal. Therefore, with
inflation in anxiety, the PFC becomes unshielded towards
disruption that results due to it, making it no longer
available to keep up with the ongoing task. 16 This
interdependence between anxiety and cognition was also
explained by Katherine Vytal et. al (2013), wherein they
explained an occurrence of disruption in the spatial and
working memory performance on induction of anxiety. The
subjects in the study underwent a series of spatial and
verbal n-back tasks at a varied difficulty level while they
were safe or at a risk of shock. A negative correlation
between these parameters was obtained, the results of
which are consistent with the present study. 17
Age group wise comparison of anxiety and EHC
scores was done for understanding association between the
same, if any. Within different age groups, it was observed
that with an increasing age there was a surge in anxiety.
Similarly, reduction in motor performances associated with
coordination were seen with an increasing age.
Nevertheless, significance of these parameters was seen
clinically but not statistically. This may be explained due to
the hormonal imbalances occurring with increased age,
increased work-related stress or pregnancy. Reduction
noted in coordination scores with ascending age could be
due to increased anxiety levels, probable changes in visual
perception, associated stress or depression or other
physiological symptoms.
V.

CONCLUSION

Therefore, this study concludes that with a raised level
of anxiety, motor performance involving EHC is
diminished. Clinical implication of this study models the
basis for the fact that nurses should be trained not only on a
professional front but also proficiently trained to deal with
the psychological aspect. This will indirectly help them
execute their tasks more efficiently, attributing to their
improved EHC Skills. Limitations of the study involve the
fact that HAM-A scale poorly discriminates between
anxiolytic and antidepressant effects, and somatic anxiety
versus somatic side effects. Also, generalizability of the
study is limited, since only evaluates the nursing
professionals.
VI.

FUTURE SCOPE

Future scope of this study should possibly be fixated
on training their EHC skills. This could be achieved by
various methods, including task stimulation procedures,
where they are trained to work in a simulated stressful
environment. Furthermore, studies to asses individual’s
coping with anxiety or reduction in anxiety post EHC skill
training could be conducted. Also, Eye hand Coordination
skills could be improved by using virtual reality methods,
IJISRT20JUL440

games like Jenga, Connect Four to name a few. Ultimately,
this study could establish footing for new approaches to
deal with anxiety and its consequences on motor
performances mainly considering Eye hand Coordination
skills.
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1

Abstract
Background: In every sporting activity, balance is important, be it static or dynamic. Balance training is
a part of training sessions in sports so as to reduce the risk of injuries. Wobble board has shown effective
results on decreasing the risk of falls and injuries
Aim: To determine the effectiveness of wobble board exercises on star excursion balance test in athletes.
Method: The study was a single group pre-post experimental design in which 32 athletes were included.
The star excursion balance test was measured before and after the protocol. Wobble board training was given
to the athletes for a period of 3 weeks with 3 sessions per week on alternate days.
Results: The results showed significant increase in the reach distances of SEBT scores at p<0.001.
Conclusion: The present experimental study concluded that the three week wobble board training was
effective in increasing dynamic balance in all 8 directions of the SEBT scores.
Keywords: Balance, SEBT, wobble board, athletes.

Introduction
Balance can be defined “statically as the ability to
maintain a base of support with minimal movement
and dynamically as the ability to perform a task while
maintaining a stable position.”1 Static balance, is when
an individual can maintain a stable state during a still
upright position, be it standing or sitting. Dynamic
balance is when an individual is able to maintain balance
while the center of gravity and base of support are
moving 2,3
To maintain balance, the cerebellum and brainstem
process the afferent information and initiate motor
commands. While standing on an unstable surface, there
is increase in postural sway and lower limb muscle
Corresponding author:
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Sports Physiotherapy, KAHER Institute of
Physiotherapy, Belagavi, Karnataka, India.
Email ID: skoyande95@gmail.com

activity, as it stresses the sensory and motor feedback
loops4.
Balance is maintained when vision, proprioception,
vestibular function are interacting together.5 Any
sporting activity requires visual proprioception to track
the information about the activity in the environment
around him, for example, the position of the opponent
and flight of the ball, etc. Hence, the central nervous
system has to count on the proprioceptive information
for balance control from various body parts6.
Balance is considered as a prerequisite for sporting
activities and used as a measure to indicate risk of
injuries. Hence it is necessary to evaluate and train the
athletes for balance7,6. Various studies have been done
using wobble board to improve balance and prevent
injury. Hence the present study is designed to evaluate
the effect of wobble board exercises on star excursion
balance test.

Materials and Methodology
Ethical

clearance

was

obtained

from

the
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Institutional Ethical Committee of KAHER Institute of
Physiotherapy, Belagavi. Both male and female athletes
above the age of 18 years from various sports clubs in
Belagavi, Karnataka were included, only after obtaining
a written informed consent prior to the study. The study
included 32 athletes out of which 20 were males and 12
were females. The inclusion criteria of the study were
a) athletes of various sports disciplines, b) age above 18
years, and c) subjects willing to participate. The athletes
were excluded if they had a) any neurological deficits, b)
been operated to the lower limb in the past 6 months, c)
history of trauma to the hip, knee or ankle, d) pain in the
hip, knee or ankle, e) mental illness and f) any vestibular
problems (vertigo), visual problems (blind in one eye).

A warm up session of 5 minutes was given to the
athletes prior to the training program which included
jog in place, trunk rotation, high knees, side shuttle and
sprint/back pedal. The training was done using a wooden
wobble board of 40cm diameter and base height of 10cm.
The training program was carried out for 25-30 mins per
session. Familiarization session to the wobble board was
administered prior to the protocol. Each of the exercises
was given for 30s followed by 10s rest. The entire set
was then repeated for 5 times. The following exercise
regimen was given 3 sessions per week for 3 weeks.
The study protocol on the wobble board included
the following exercises:

Outcome Measure:

1. Double leg stance with eyes open

Star excursion balance test

2. Double leg stance with eyes closed

3. Single leg stance
The test consists of a grid in eight directions. At
the center of the grid is a tile surface where the subject
4. Rocking the board front and back
stands with single leg stance8. The subject was asked to
5. Rocking the board side to side
touch the most distal part of the great toe on each of
the lines, without shifting weight or losing balance.
6. Rocking front of the board from side to side
The test was repeated
if the athlete
lifted the heel of the
3.
Single
leg stance
stance foot, lunged on the opposite foot while reaching
7. Rotating on balance board
Rocking the board front and back
or was not able4. to maintain
balance while reaching.
8. Performing physical activities
The athlete executed
the test the
in board
8 directions;
5.
Rocking
side to sidenamely,
anterior, anterolateral, lateral, posterolateral, posterior,
6.
Rocking front of the board from side to side
Statistical analysis:
posteromedial, medial and anteromedial9. The test was
7. theRotating
on balance
performed for both
lower limbs
and board
recorded on the
Statistical analysis for the present study was done
first and last session of the study.
using statistical package of social sciences (SPSS)
8.

Performing physical activities

Procedure:

a) SEBT in antrolateral direction

version 20 so as to verify the results obtained. Normality

b) SEBT in posterior direction
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c ) SEBT in medial direction

e) double limb standing on wobble board
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d) SEBT in posteromedial direction

f) single limb standing

Statistical analysis:
Statistical analysis for the present study was done using statistical package of social sciences
(SPSS) version 20 so as to verify the results obtained. Normality of changes from pre-test to
post-test of different variables were done using Kolmogorov Smirnov test. Comparison of pre
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of changes from pre-test to post-test of different variables
were done using Kolmogorov Smirnov test. Comparison
of pre and post values score for the outcome measures
were analyzed using Dependent-t test. Probability values
less than 0.001 were considered significant.

The descriptive characteristics of the athletes
included in the study were analysed statistically. The
mean age of the athletes was 20.88 ±2.11. The mean
BMI of the athletes was 21.96±3.10, suggesting that
they had a normal BMI.

Table no. 1: Comparison of SEBT values between left and right lower limbs in 8 directions.
Variable

Time

Mean ± SD

Anterior right

Pretest

98.38 ± 15.93

Posttest

105.63 ± 13.11

Pretest

100.69 ± 14.30

Posttest

105.91± 13.38

Pretest

103.22± 13.57

Posttest

108.72± 10.52

Pretest

103.69± 12.93

Posttest

108.81 ± 10.08

Pretest

106.06 ± 10.77

Posttest

111.25 ± 8.48

Pretest

104.81 ±13.45

Posttest

111.44 ±8.84

Pretest

102.84 ±11.02

Posttest

109.72 ± 7.84

Anterior left

Anterolateral right

Anterolateral left

Lateral right

Lateral left

Poster lateral right

p-value

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001
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Cont... Table no. 1: Comparison of SEBT values between left and right lower limbs in 8 directions.

Poster lateral left

Posterior right

Posterior left

Poster medial right

Poster medial left

Medial right

Medial Left

Anteromedial right

Anteromedial left

Pretest

102.22 ±15.46

Posttest

108.19 ±11.94

Pretest

94.22 ± 18.96

Posttest

102.94 ± 12.88

Pretest

96.06 ±17.46

Posttest

103.19 ±12.49

Pretest

90.34 ±16.33

Posttest

96.75 ±13.65

Pretest

92.00 ±16.18

Posttest

94.72 ±19.98

Pretest

83.91 ±19.56

Posttest

91.41 ±16.61

Pretest

81.72 ±19.10

Posttest

89.25 ±16.46

Pretest

95.50 ±14.62

Posttest

102.09 ±12.09

Pretest

95.91 ±14.97

Posttest

102.25 ±12.12

Table no. 1 shows the results of the Star Excursion
Balance Test in all the 8 directions following the wobble
board training. There was significant increase in the
reach distance in all the directions of the SEBT for both
the lower limbs. The maximum pre-post difference
was seen in the posterior direction on the right lower
limb. The minimum pre-post difference was seen in the
posteromedial direction in the left lower limb.

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

Discussion
The current study was done on athletes of various
fields of sports, involving the lower extremities.
Researchers in the past have examined balance abilities
in athletes of various sports stating that balance abilities
differ in athletes of various sports and also depending
on their performance levels. A study compared balance
on high school, collegiate and professional athletes
which suggested that the professional athletes had better
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dynamic balance than the other athletes. The more the
experience of the athletes, more is the proprioception,
range of motion, strength and movement abilities10
The present study assessed dynamic balance using
the Star excursion Balance test in 8 directions. The
results have shown significant improvement in all the
direction for both the lower limbs following a 3 week
wobble board training. A study suggests that the increase
in the reach distance could have been due to increased
neuromuscular control of the lower limbs which was
seen by increasing the difficulty level of the exercise and
number of repetitions11.
A study done by Butler et al on dynamic balance
has shown higher SEBT scores in anterior direction
in high school athletes when compared to collegiate
and professional athletes10. In contrast to that, Mccann
et al who compared SEBT scores in high school and
collegiate athletes did not find any difference in the
scores12. The present study included athletes playing at
collegiate or professional level. The results of the same
did not show any difference. Studies have proved that
the anterior reach in professional athletes is lesser due to
history of injuries in their career. Since the lower limb
injuries was an exclusion criteria of the present study,
we cannot relate with the previous studies.
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Limitations:
The training sessions of the present study were
conducted on alternate days. Hence the limitation of the
study was that exercises were not monitored on the days
when the training was not given.

Conclusion
The present experimental study concluded that
the three week wobble board training was effective in
increasing the reach distance in all the 8 directions of the
star excursion balance test in athletes.
Future scope: This wobble board training can be
incorporated in the training sessions for sports-specific
activities. Further studies can examine the effect of
wobble board exercises with progression in the training.
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Abstract

Current literature states the use of management protocols that target the entire kinetic chain of the lower
limb rather than managing only the affected joint. An integrated therapist‑designed corrective protocol may
work effectively through changes make as in the myofascial kinetic chain on knee osteoarthritis (OA). In
this case report, the effect of a novel integrated protocol for knee OA in a 49‑year‑old woman was studied.
The outcome measures included pain intensity, functional affection, kinesiophobia, frontal plane projection
angle, range of motion, gait velocity, and cadence. The patient was treated for 15 sessions over a period of
3 weeks along with physical agent application and exercises that targeted from core to ankle. Significant
improvements were observed in the outcome measures postintervention. This novel structured protocol
has proved to be effective in minimizing the early symptoms of knee OA.
Keywords: Integrated protocol, Kinesiotherapy, Kinetic chain, Knee osteoarthritis, Lower limb
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INTRODUCTION

Knee joint malalignment is known to induce problems
with the trunk, pelvis, and lower limb segments during
movement and ground reaction force generated. Knee
osteoarthritis (OA) has shown to disrupt the lower limb
kinetic chain.[1] Literature suggests poor core stability as one
of the contributing factors that lead to the development
of knee OA as well as its progression.[2]
The degenerative changes in the knee joint may be
delayed and prevented by maintaining the joint mobility
and rectifying the imbalance in the lower limb muscles.[3]
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Therapeutic correction of the muscle imbalances may
modify pathomechanics, resulting in decreased joint
loading rate or localized stress in the articular cartilage,
thereby playing an important role in delaying initiation
and progression of knee OA.[4] There is a shifting trend of
diagnosis and management protocols from targeting only
the affected joint to treating the entire kinetic chain of the
lower limb. One of the theories suggests interconnected
myofascial pattern involved in the kinetic chain of the
musculoskeletal system.
There is growing evidence supporting the involvement
of the lower limb kinetic chain in OA knee.[1,2,4] However,
studies conducted so far on OA knee have documented
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clinical effectiveness of regional exercise targeting knee
muscles. Hence, a need arises to improvise kinetic chain
function by correcting the muscles and myofascial
imbalances through a holistic and integrated approach
involving correction from the pelvis to the foot.
This case reports the novel structured and tailor‑made
kinetic chain correction program which included
integration of therapies aiming toward the correction of
pathomechanics involved in early OA on dynamic frontal
knee angle and function.
CASE REPORT

A 49‑year‑old female, measuring 1.6‑m tall and weighing
76 kg with the body mass index of 29.6 kg/m2 (preobese),
gives a history of right knee pain since 1 month. The onset
of pain reported was sudden, which initiated while traveling
in a bus after prolonged sitting for 12 h. The pain gradually
increased, and she developed difficulty in performing daily
activities such as standing, walking, and stair climbing. An
orthopaedic surgeon advised her complete bed rest for
1 month along with the prescription of anti‑inflammatory
drugs. However, the patient’s pain remained the same even

after rest and medications and was then referred to the
physiotherapy outpatient department.
Initial clinical impression

The patient reported intensity of knee pain on Verbal
Analog Scale to be 5/10 on rest and 9/10 on activity. The
onset of pain was sudden, with precipitating factor being
knee bending, standing for 10–15 min, and squatting
position. She demonstrated antalgic gait on observation.
Palpatory findings suggested tenderness on the medial
joint line of the right knee and inferior angle of the patella
with Grade I effusion. Range of motion of knee flexion
was full but painful at the end range with the extension
lag of 10°. According to Kendall's manual muscle testing
grading the strength of the abdominals, quadriceps, gluteus
maximus, gluteus medius, and vastus medialis obliquus
was 3/5 and + 3/5 for back extensors on the contralateral
side muscles graded with + 4/5. The popliteal angle of
the right knee was 20°, while the left was 28°, indicating
bilateral hamstring tightness (right > left). The Ely’s test
was positive, confirming the tightness of the rectus femoris
and iliopsoas muscles. Besides, gastro‑soleus, piriformis,
and dorsolumbar fascia were also tight. Radiography of
the right knee confirmed Grade II OA knee according to

Table 1: Novel structured integrated kinetic chain correction protocol for osteoarthritis knee
Exercises

Session 1‑2

Cryotherapy
10 min
IFT under compression and Frequency=4000 Hz,
elevation
base=90 Hz, sweep=40 Hz,
beat frequency=90 to 130
Hz, duration=20 min6
Ultrasound
1 MHz, 1 W/cm2 for 6 min5
Pilates exercises
Bridging with tummy tuck
Ab prep
Ab prep in table top
Obliques
Stretching exercises
Dorsolumbar fascia
Pyriformis
IP
TFL
RF
Hamstrings
Calf
Elastic band exercises
Quadriceps
Gluteus
VMO
Tibialis anterior
Quadriceps table
(DeLormes protocol)
Static cycling
Treadmill
Forward walking
Retro walking

Session 3‑5

Session 6‑10

Session 11‑15

‑
Frequency=4000 Hz,
base=90 Hz, sweep=40 Hz,
beat frequency=90 to 130
Hz, duration=20 min6
1 MHz, 1 W/cm2 for 6 min5

‑
Frequency=4000 Hz,
base=90 Hz, sweep=40 Hz,
beat frequency=90 to 130
Hz, duration=20 min6
‑

‑
‑

3 repetitions ×10 s hold

5 repetitions ×10 s hold

5 repetitions ×10 s hold

Given passively 3
repetitions ×10 s hold

5 repetitions ×10 s hold

5 repetitions ×10 s hold

1 set ×10 repetitions with
orange band

2 sets ×10 repetitions with
green band

2 sets ×10 repetitions with
green band

3 sets of 30 repetitions
(10 RM)
5 min

3 sets ×30 repetitions
(progressed to new 10 RM)
5 min

3 sets ×30 repetitions
(progressed to new 10 RM)
5 min

10 min each forward
walking at 3 km/h and retro
at the speed of 2 km/h with
0 inclination

10 min each forward walking
at 4 km/h and retro at the
speed of 2 km/h with 0
inclination

10 min each forward
walking at 4 km/h and
retro at the speed of 2
km/h with 0 inclination

‑

IP: Iliopsoas, VMO: Vastus medialis obliqus, RM: Repetition maximum, RF: Rectus femoris, IFT: Interferential therapy, TFL: Tensor fascia lata ,s: Seconds
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the Kellgren and Lawrence radiographic grading. Informed
consent was obtained from the subject to participate in
the present case study and to publish the findings with
the hidden identity.
Physiotherapy intervention

The patient was treated for 15 sessions in total over a
period of 3 weeks for her complain of right knee pain.
Table 1 presents the details of the novel structured kinetic
chain correction protocol for OA knee designed by the
physiotherapist in the format of frequency, intensity,
time, and type determinant of exercise prescription. The
protocol included the combination of exercise therapy and
electrotherapy that aimed to correct kinetic chain muscle
imbalance from the pelvis to the foot [Figures 1‑3]. First
two sessions of the treatment involved only electrotherapy
to decrease her pain.[5,6] From the third session of the
treatment, stretching and strengthening exercises were
started. Static exercises were progressed to dynamic
strengthening. Along with these exercises, static cycling and
treadmill training (forward walking and retro‑walking) were
added in the treatment plan.
Outcome data collection

The following data were collected on the first and last days
of the treatment. Frontal plane projection angle for the
knee [Figure 4], range of motion, gait velocity, and cadence
were measured. The functional affection was assessed
using the Western Ontario McMaster Osteoarthritis Index
and Knee Injury and Osteoarthritis Outcome Score.
Kinesiophobia was measured using the Tampa Scale.
RESULTS

the outcomes seen after 15 sessions of the protocol. There
was a significant improvement in all outcome measures
pre‑ and postintervention.
DISCUSSION

The present case report focused on correcting the whole
muscular chain associated with early knee OA. It consisted
of structured exercise protocol targeting the imbalances
from the pelvis till the ankle. The protocol included
correction of the entire kinetic chain with the prescription
of stretching and strengthening exercises along with gait
training using a treadmill. Structured exercise protocol
consisted of core strengthening and correction of muscle
imbalance of the hip, knee, and ankle with the strengthening
weak muscles and stretching the tight muscles which helped
the patient in alleviating the symptoms of knee OA.
The theory of interconnected myofascial intricacies during
complex human motion supports the improvement
demonstrated in this case report. It is a suggested fact that
myofascial chain is a global method to an integrated kinetic
chain that explains biotensegrity system design, suggesting
that human movements occur in the fascial pattern of
musculoskeletal systems. According to this theory, the
musculoskeletal system is connected in entirety through
a

b

c

d

e

f

After the intervention, the patient reported a decrease
in the pain, morning stiffness, and improvement in the
functional level. Table 2 demonstrates the progress in all

a

b
g

c

d

Figure 1: Pilates exercises (a) Pelvic Bridging (left above) (b) Table
top position (right above) (c) Scapular lifts (left below) (d) Obliques
(right below)

Figure 2: Stretching exercises: or add as sticker on the pictures (a)
Hip flexor & adductors (top left) (b) Pyriformis (top right) (c) Hamstrings
stretch (2nd row left) (d) Dorsolumbar fascia stretch (2nd row right) (e)
TFL (3rd row left) (f) Calf (3rd row right) (g) RF & IP (bottom left)
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Table 2: Pre‑ and post‑difference in outcome measures
Outcome measures
VAS
At rest
On activity
Popliteal angle (°)
FPPA for knee (°)
Extension ROM (lag) (°)
Flexion ROM (°)
WOMAC (%)
KOOS
Tampa scale
Gait velocity (m/s)
Cadence (steps/min)

Preintervention

Postintervention

Pre - post difference

5/10
8/10
20
11
10
120
75
141
31
0.65
84

0/10
2/10
25
7
5
120
47.91
55
13
0.92
99

5
6
5
4
5
27.09
86
18
0.27
15

VAS: Verbal analog scale, FPPA: Frontal plane projection angle, ROM: Range of motion, OA: Osteoarthritis, KOOS: Knee Injury and OA Outcome
Score, WOMAC: Western ontario mcmaster osteoarthritis index

a

b

Figure 4: Frontal plane projection angle for knee (FPPA)
c
Figure 3: Elastic band exercise: (a) Quadriceps & Hip Abductors (Top
left) (b) Hip extensors (Top Right) (c) Ankle Dorsiflexors (Bottom)

viscoelastic properties of the myofascial chain. A dysfunction
like a dynamic knee valgus suggests that there is an abnormal
pathomechanical pattern across the three planes of
movements extending from the pelvis to the femur, knee,
and ankle.[7]
Referring to the above‑mentioned pathomechanics, the
structured physiotherapy protocol focused on correcting
the kinetic chain of the lower limb soft tissue from the
pelvis till the foot, as the biomechanics of the proximal
and distal joints are also affected along with the knee joint.
Maintaining the strength of particular muscles around
the knee joint is a common approach to the treatment
of knee OA. However, this may not be as effective as
correcting the whole kinetic chain. The gradual increase
in the resistance during the prescription of resistance
exercise is also a vital component in the treatment of
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knee OA.[8] Hence, elastic resistance bands and weights
were used and the resistance of which was progressively
increased every 5th day.
The novelty of the integrated protocol used in this case
report focused on strengthening of the whole limb
including back and abdomen and correcting the muscle
imbalance present from lumbar to the ankle muscles
indirectly targeting the entire kinetic chain. Hence,
correcting the biomechanical defects of the whole limb
helped in decreasing the mechanical stress and improving
the physical functions of the OA knee.
CONCLUSION

The present novel structured kinetic chain correction
protocol has demonstrated to be effective in correcting
muscles imbalances and pathomechanics associated in the
kinetics of the lower limb, thereby decreasing the pain,
disability, and kinesiophobia along with improvement in
gait parameters in case of early OA knee prolonging and

Indian Journal of Physical Therapy and Research | Volume 2 | Issue 1 | January-June 2020

[Downloaded free from http://www.ijptr.org on Monday, January 18, 2021, IP: 10.232.74.26]

Gurudut, et al.: Novel kinesiotherapy for osteoarthritis knee

preventing future degeneration of the knee. However, a
clinical trial is suggested in future to study the effectiveness
of the protocol.
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ABSTRACT

BACKGROUND: Neck pain is a mild musculoskeletal condition but frequent enough to be a possible health crisis.
Several conservative treatment strategies are used for treatment of mechanical neck pain. Ischemic compression is a
harmless and efﬁcient method to successfully treat elicited myofascial trigger points. Myofascial release is an extremely interactive stretching
practice to assist in highest relaxation of tight or restricted tissues. Bowen technique is a soft tissue remedial therapy and holistic approach to pain
relief and healing. These techniques have proved to be effective in relief of various soft tissue conditions however there id dearth in information
on comparison of these techniques in non speciﬁc neck pain.
OBJECTIVES: To evaluate and compare the effect of Ischemic Compression, Myofascial release and Bowen's technique on non speciﬁc neck
pain.
METHODOLOGY: 48 subjects were recruited based on inclusion and exclusion criteria. Assessment of Visual Analogue Scale, Pressure
threshold, cervical Range of Motion and Neck Disability Index was taken. The subjects were then allocated to Group A, B and C. Group A
received Ischemic Compression along with Conventional Therapy which included Therapeutic Ultrasound, Neck exercises and Hot Moist Pack.
Group B received Myofascial Release along with Conventional Therapy and Group C received Bowen technique along with conventional
therapy. The three groups were re-assessed after the treatment (1week).
RESULTS: There was a statistical signiﬁcant change within all the three groups in the VAS, NDI, PPT and ROM (cervical ﬂexion and lateral
ﬂexion) with p- value of 0.0001. Pair wise comparison showed a high signiﬁcance between Group A and C.
CONCLUSION: All the three techniques were effective in reducing pain intensity, increasing ROM,pressure threshold and improving
functional status however Bowen Technique was more effective as compared to Ischemic Compression.

KEYWORDS : Non Speciﬁc Neck Pain, Ischemic Compression, Myofascial Release, Bowen Technique.
INTRODUCTION:
According to studies done in various parts of the world neck pain is a
comparatively mild musculoskeletal condition but frequent enough to
be a possible health crisis. Neck pain prevalence varies widely in
different studies, with a mean point prevalence of 13 % (range 5.9% –
38.7 %) and mean lifetime prevalence of 50% (range 14.2% – 71.0 %)1.
Neck pain may lead to extensive medical expenditure, work
absenteeism and disability. Regardless of the duration of neck pain,
pain can reduce the functional ability, quality of life and can lead to
worry, anxiety and depression2.
A muscle spasm is a reﬂex action of the body in order to protect the
injured structures or as a means to guard itself from injury.
Investigators have hypothesized many causes for muscle spasm,
including the following: 1) decreased blood ﬂow to muscle ﬁbres with
ischemia and build-up of waste products, 2) muscle tearing, 3)
irritation of the nerves serving injured ligaments or joint capsules, 4)
accumulation of irritating by-products of inﬂammation3
A Myofascial Trigger Point is a hyperirritable spot, located within a
taut band of a skeletal muscle that is painful on compression or stretch
and that can give rise to a typical referred pain pattern as well as an
autonomic phenomena4.
Simons et al, 5 deﬁned ischemic compression (IC) as “release of trigger
point pressure” and described it as application of gradually escalating,
pain free pressure above the trigger point until a barrier of resistance of
the tissue is encountered.
Myofascial release is an extremely interactive stretching practice that
requires the reaction from the patient's body to establish the direction,
strength and the period of the stretch and to assist in highest relaxation
of tight or restricted tissues. It is a safe and effective method. This
technique can correct the tissue malalignment if the structures
involved are not ﬁxed by bone remodelling6.
Bowen technique is a soft tissue remedial therapy named after its
founder Tom Bowen. It is a multidimensional and holistic approach to
pain relief and healing that has attained extraordinary results7. The
Bowen technique comprises of series of small moves at diverging
pressures, all at a speciﬁc site on the body. The Bowen technique is safe

to use on anyone, from newborns to the elderly and for any
musculoskeletal or related neuromuscular complaint8.
Therapeutic ultrasound is one of the most vital physical treatment
equipment in physical therapy which is used for heating deep tissues. It
has shown positive results in reducing pain and plummeting the
stiffness on the trigger point as well as providing relaxation9. Hydro
collator packs are a form of superﬁcial heating modality. Heat from
these superﬁcial heating methods usually penetrates to depths of less
than one cm10. Neck exercises are crucial for the cervical spine as the
neck is constantly under strain. Neck exercises may be given to
develop ampliﬁed mobility, to improve the recruitment of deep
cervical musculature, muscle endurance, strengthening, muscle
coordination, proprioception, reposition and postural stability11.
There are various studies that have proven the effect of ischemic
compression on the reduction of the trigger point sensitivity, pain and
improvement of the functional status of muscle. Myofascial release
has proved to be effective in decreasing pain and relieving spasm.
Bowen's technique has proven to be effective in reducing pain in soft
tissue and in providing relief and improving ﬂexibility. The objectives
of the present study were to evaluate the effect of Ischemic
Compression ,Myofascial release and Bowen's technique on non
speciﬁc neck pain and to compare the effect of Ischemic Compression,
Myofascial release and Bowen's technique on non speciﬁc neck pain.
METHODS
The purpose of the study was explained and a written informed consent
was obtained from all the subjects which was approved by the
Institutional Review Board of the University. 48 subjects were
recruited from Physiotherapy OPD, Tertiary Health Care Centre,
Belagavi. Both males and females 20-40 years of age, with acute non
speciﬁc neck pain (<3months) and a palpable tender spot/ trigger point
and willing to participate in study were included and patients with
cervical radiculopathy, healing fractures over neck and upper back
region, history of orthopaedic surgery to neck, long term anticoagulant
therapy or clotting disorders and corticosteroid therapy (<6 months).
Baseline values for all the outcome measures- visual analogue scale,
neck disability index, pressure threshold and cervical range of motion
were noted prior to the beginning of the study.
The subjects were then divided randomly into 3 groups: Group A:
INDIAN JOURNAL OF APPLIED RESEARCH
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Ischemic Compression + Conventional Therapy, Group B: Myofascial
Release + Conventional Therapy and Group C: Bowens Technique +
Conventional Therapy.
CONVENTIONAL THERAPY:
Active Neck exercises including cervical ﬂexion, extension, right and
left rotation and side ﬂexion. All exercises were given for 10
repetitions and 5 seconds hold12. Therapeutic Ultrasound was given
with an intensity- variable according to pain threshold but within 1.5
watts/cm2, continuous, treatment time- 5 minutes9. Hot pack was
applied on the site of pain for a duration: 15 minutes.
Group A: Ischaemic compression
Gradual pressure was applied to the trigger point using the right thumb
with the left thumb reinforcing it from the top. Pressure was gradually
increased to produce localized discoloration as well as symptoms in
the target area and was held till 90 seconds or till the patient reported
easing of local and referred pain followed by a release of 10 seconds.
This was repeated 3times. Outcome measures were scored on day 1
and after 7 sessions of treatment13.
Group B: Myofascial Release
Deep transverse friction was given for 10 minutes followed by
myofascial stretching of muscle for 3 times, each holding for 90
seconds. Then myofascial release was given using ulnar border of both
palms of the therapist14. Outcome measures were scored on day 1 and
after 7 sessions of treatment.
Group C: Bowen technique
Thumb of the therapist was placed on the top of the targeted muscle.
The skin was carried away gently from the spine without disturbing the
muscle. The thumb was then hooked into the lateral aspect of the
muscle to form a pressure on the muscle. Then the thumb was ﬂattened
in the medial direction, when this happened the muscle would plop or
respond in some way. The session lasted for twenty minutes15.
Outcome measures were scored on day 1 and after 4 sessions of
treatment on alternate days.
STATISTICAL ANALYSIS:Statistical analysis was done by using statistic software SPSS version
20 in order to verify results obtained. VAS, pressure threshold, NDI
and ROM were analyzed for all the three groups. Normality of pre and
posttest scores of various variables was done by Kolmogorov-Smirnov
Z test. Within group analyses was done by paired t test and between
group (pair wise) analyses was done by Tukeys multiple posthoc
procedures.

VAS scores on 1st and 7th
day (between groups)

st

NDI scores on 1 and 7
day (between groups)

th

PPT scores on 1st and 7th
day (between groups)
26

VAS scores on 1st and 7th
day (within group)

st

NDI scores on 1 and 7
day (within group)

th

PPT scores on 1st and 7th
day (within groups)
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Comparisons of three study groups (A, B, C) within groups and
between groups with respect to pretest and posttest VAS, NDI, PPT and
ROM scores by one way ANOVA Table 1, Table 2, Table 3 and Table 4
respectively.
Table 1: Comparisons of three study groups (A, B, C) with respect
to pretest and posttest VAS scores by one way ANOVA
Groups
Pretest
Posttest
Difference
Mean
SD
Mean
SD
Mean
SD
Group A
5.63
1.41
3.44
0.96
2.19
0.98
Group B
6.25
1.34
3.44
0.96
2.81
0.66
Group C
6.44
1.90
3.13
1.20
3.31
1.08
% of change in
38.89%#,
Group A
p=0.0001*
% of change in
45.00 %#,
Group B
p=0.0001*
% of change in
51.46 %#,
Group C
p=0.0001*
F-value
1.1773
0.4723
5.9706
P-value
0.3174
0.6266
0.0050*
Pair wise comparison of groups by Tukeys multiple posthoc
procedures
Group A vs
p=0.5027
p=0.9999
p=0.1460
Group B
Group A vs
p=0.3171
p=0.6794
p=0.0036*
Group C
Group B vs
p=0.9391
p=0.6794
p=0.2856
Group C
*p<0.05, # applied paired t test
Table 2: Comparisons of three study groups (A, B, C) with respect
to pretest and posttest Neck Disability Index scores by one way
ANOVA
Groups
Pretest
Posttest
Difference
Mean
SD
Mean
SD
Mean
SD
Group A
11.81 4.98
8.00
4.35
3.81
2.81
Group B
12.31 4.05
7.00
3.67
5.31
3.28
Group C
15.63 5.40
8.06
4.52
7.56
3.76
% of change in
32.28%#,
Group A
p=0.0001*
% of change in
43.15%#,
Group B
p=0.0001*
% of change in
48.40%#,
Group C
p=0.0001*
F-value
2.9281
0.3228
5.2154
P-value
0.0638
0.7258
0.0092*
Pair wise comparison of groups by Tukeys multiple posthoc
procedures
Group A vs
p=0.9542
p=0.7799
p=0.4119
Group B
Group A vs
p=0.0776
p=0.9991
p=0.0069*
Group C
Group B vs
p=0.1409
p=0.7555
p=0.1435
Group C
*p<0.05, # applied paired t test
Table 3: Comparisons of three study groups (A, B, C) with respect
to pretest and posttest Pressure Threshold scores by one way
ANOVA
Groups
Pretest
Posttest
Difference
Mean
SD
Mean
SD
Mean
SD
Group A
3.81
1.00
4.88
1.30
1.06
0.70
Group B
4.40
1.04
5.84
1.09
1.44
0.51
Group C
4.84
1.34
6.78
1.26
1.94
0.54
% of change in
27.87%#,
Group A
p=0.0001*
% of change in
32.81%#,
Group B
p=0.0001*
% of change in
40.00%#,
Group C
p=0.0001*
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F-value
3.3163
9.7497
8.8070
P-value
0.0453*
0.0003*
0.0006*
Pair wise comparison of groups by Tukeys multiple posthoc
procedures
Group A vs
p=0.3185
p=0.0748
p=0.1736
Group B
Group A vs
p=0.0358*
p=0.0003*
p=0.0005*
Group C
Group B vs
p=0.5163
p=0.0873
p=0.0576
Group C
*p<0.05, # applied paired t test
Table 4: Comparisons of three study groups (A, B, C) with respect
to pretest and posttest Flexion scores by one way ANOVA
Groups
Pretest
Posttest
Difference
Mean
SD
Mean
SD
Mean
SD
Group A
35.31 3.74 38.44 2.71
3.13
1.78
Group B
36.25 3.75 39.44 2.83
3.19
2.48
Group C
38.44 4.43 43.13 4.05
4.69
1.45
% of change in
8.85%#,
Group A
p=0.0001*
% of change in
8.79%#,
Group B
p=0.0001*
% of change in
12.20%#,
Group C
p=0.0001*
F-value
2.5919
9.2267
3.2830
P-value
0.0860
0.0004*
0.0467*
Pair wise comparison of groups by Tukeys multiple posthoc
procedures
Group A vs
p=0.7846
p=0.6619
p=0.9956
Group B
Group A vs
p=0.0790
p=0.0006
p=0.0500*
Group C
Group B vs
p=0.2766
p=0.0069
p=0.0871
Group C
*p<0.05, # applied paired t test
The group treated with Bowen`s Technique showed signiﬁcant
improvement in pain intensity, pressure threshold and neck function
and range of motion (p<0.05) as compared to ischaemic compression
therapy.
DISCUSSION
The present randomized controlled trial was aimed to compare the
effectiveness of Ischemic Compression, Myofascial Release and
Bowens Technique in terms of reduction of pain intensity using VAS,
improvement in the pressure threshold using pressure algometer,
improvement in cervical ROM using universal goniometer and
improvement in the functional status using NDI score. Conventional
therapy was a common treatment given to all the three groups. In the
present study there wasn't much difference in parameters in Bowen
Technique as compared to Myofascial Release. Bowen Technique was
more effective in reducing pain, increasing pressure threshold,
improving the NDI scores and increasing cervical ROM (ﬂexion and
lateral ﬂexion) as compared to Ischemic Compression.
In the present study Bowen technique reduced the pain intensity (VAS)
scores, which was consistent in a study where this therapy was used for
patients with chronic low back pain and had a disk protrusion shown in
Magnetic Resonance Imaging (MRI). However the study only
evaluated VAS and level of bothersomeness. In the present study,
pressure threshold, cervical ROM and function were also evaluated16.
Bowen technique was given in a six week program where community
health service staff was treated with this therapy with the objective to
provide improved physical health and reduced stress. Bowen
Technique was successful in decreasing pain, increasing mobility and
energy, improving sleep and decreasing stress17. Neck pain can be
caused by psychosomatic reason2. In the present study also Bowen
Technique showed decreased pain, improved function and mobility.
A probable explanation for Bowen Technique being effective in neck
pain is because it is a holistic approach, it causes relaxation and usually
patient falls asleep. The changes are a sign of insightful release from
stress and a shift to parasympathetic system8.

The speciﬁc moves stimulate proprioceptors in muscles and tissues
that instigate brain response to normalise resting rate of tissues which
leads to increased blood and ﬂuid movements, decreases pain and
boosts tissue repair, it also enhances motor ﬁring that causes softening
of muscles and improves ROM.
A study compared the effectiveness of direct myofascial release
technique with indirect release technique in 63 patients with tension
type headache with 24 sessions. Both the techniques proved to be
effective in decreasing the pain and frequency of headaches18. This is
consistent with the present study where MFR showed signiﬁcant
reduction in pain intensity and improvement in functional status
however the improvement in this study was shown in 7 sessions in a
week of treatment. The probable explanation for myofascial release
being effective is that it works on the principle of Onion metaphor i.e it
begins with gross superﬁcial stretching then the therapists hand moves
more deeply to the base of the spasm. This leads to increased
extensiveness of tissues and efﬁciency as the tightness get relieved,
decreases soreness and stress hence decreases the pain and increasing
the mobility and corrects muscle imbalance6.
A study was conducted where ischemic compression and trigger point
pressure release on neck pain was performed and the immediate effects
were assessed using a pressure algometer, NDI and range of motion
using goniometer and was concluded that ischemic compression is
highly effective19 which is seen in the present study as well where
ischemic compression was given with conventional therapy and there
was improvement in the same parameters. It purposefully increases
local blood ﬂow and decreases the blockage of blood in the trigger
point area. This washes away the metabolic waste products, supplies
necessary oxygen and helps the affected tissue to heal hence leads to
decrease in pain.
A contribution of the Electrotherapy in causing an improvement in the
outcome measures are consistent where a study was done to assess the
effects continuous ultrasound therapy in patients with knee
osteoarthritis, where ultrasound was applied at 1 hz for 5 minutes in
one group. It was concluded that ultrasound effective and well
tolerated20. A study was conducted where exercises were given to
patients suffering from chronic neck pain. Results revealed that after
the 6 week management signiﬁcant improvement in the verbal
numerical pain scale was found exercise group21. In the present study
VAS was taken and it shows signiﬁcant improvement. The exercises
were common in all the three groups and were a part of conventional
therapy.
Limitations of the study are that homogeneity in gender was not
considered and the study investigated only the short term effects and
did not consider effects after 7th session.
CONCLUSION:
On the basis of the present study, it is concluded that Ischemic
Compression, Myofascial Release and Bowen therapy were effective
in reduction of pain, improving pressure threshold, improving
mobility and functional status. Bowen Technique showed the most
improvement as compared to Ischemic compression and Myofascial
Release showed similar improvement as that of Ischemic Compression
and Bowen Technique.
FUTURESCOPE:
A longer follow up period can be used to see long term effects of the
technique and biochemical analysis can be considered to check
changes in components after therapy.
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AB ST RA CT
BACKROUND and PURPOSE: There is association of anxiety in alcoholism with
behavioral changes, emotional expressivity, health related quality of life, memory, fear,
distress tolerance, stress. Also, depression is the major cause of alcoholism. Due to
aggression there is disturbance in family, marital and financial status, domestic violence,
legal issues, physical and other psychological issues. Nea
Nearly2.3 billion people were
currently consuming alcohol. Thus, the aim of the study is to evaluate the association
between anxiety and aggression in subjects with alcohol dependence.
METHOD: A total of 104 participants were recruited in this cross
cross-sectional correlational
study. They were above the age of 18 years,alcohol
alcohol dependency syndrome according to
ICD-10 without any neurological condition which is involving any psychiatric illness other
than alcohol dependency. The Anxiety and Aggression were assessed; “Hamilton Anxiety
Rating Scale and Modified Overt Agression Scale.
RESULTS: There was significant correlation seen inn anxiety and aggression where ppvalue = 0.0384. aggression is positively correlated with age as pp-value =0.0236 where as
age with anxiety doesn’t show any significance where pp-value =0.3137.BMI had no
significant relation with aggression and anxiety.
CONCLUSION: There was significant correlation between anxiety and aggression in
subjects with alcohol dependency.

Copyright©2020 Sanjiv Kumar, Jorida Fernandes and Asma Parveen. 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
Alcohol has been a part of human culture since the beginning
of the recorded history.1The term alcoholism generally refers
to chronic continual drinking or periodic consumption of
alcohol which is characterized by impaired control over
drinking, frequent episodes of intoxication and prepre
occupation with alcohol and the use of alcohol despite
adverse consequences2.2.3 billion people were currently
consuming alcohol. Total per capita in the world’s population
rise
ise from 5.5 litres of pure alcohol in 2005 to 6.4 in 2016.On
an average 32.8 grams of pure alcohol consume per day3.
According to the 2003 World Health Survey in India, the rate
of life time abstainers was 89.6% (total), 80.2% (males) and
98.4% (females).3,4
Alcohol dependence and harmful use of alcohol is briefly
described in International Statistical Classification of Disease
tenth revision (ICD-10).
10). Alcohol use disorders specially in
men are among the most disabling disease categories for the
global burden of disease.
*Corresponding author: Asma Parveen
Post graduate student, KAHER Institute of Physiotherapy

Alcohol seeking behavior is a special case of appetitive
behavior which involves varieties of neurogenetic process.
Three dimensions of personality that may reflect individual
differences in brain systems modulating the activation,
maintenance, and inhibition of behavioral responses to the
effects of alcohol and other environmental stimuli. These
personality traits distinguish alcoholics w
with different patterns
of behavioral, neurophysiological, and neuropharmacological
responses to alcohol.13
Anxiety is an emotion characterized by feelings of tension,
worried thoughts and physical changes like increased blood
pressure. People with anxiety disorders usually have recurring
intrusive thoughts or concerns. They may avoid certain
situations out of worry. They may also have physical
symptoms such as sweating, trembling, dizziness or a rapid
heartbeat. Anxious people engage in risky drinking beha
behaviour
to avoid negatively evaluated by others and thoughtthat others
are also drinking. Alcohol can reduce anxiety temporarily, it
can also increase anxiety within just few hours of
consumption. The relationship between anxiety and alcohol
use remains unclear.10
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Aggression is defined as a behaviour that is intended to harm
another individual who does not wish to be harmed. (Baron &
Richardson,1994). Because it involves the perception of intent,
what looks like aggression from one point of view may not
look that way from another, and the same harmful behavior
may or may not be considered aggressive depending on its
intent. Intentional harm is, however, perceived as worse than
unintentional harm, even when the harms are identical.
Alcohol related aggression is associated with alcohol chronic
alcohol intake and alcohol dependence. The incidence of
violent behaviour in alcohol dependent subjects estimated to
be between 20% to 50% .An individual that abuse or depend
on alcohol are likely to be involved in violence compared with
individuals without a psychiatric disorder. A cross sectional
study reported that hazardous drinking was associated with
injury to the victim and prepetrator and the risk almost
doubled for individuals with alcohol dependence.11
Alcoholism is one of the major factor for disturbance in
family, marital and financial status, domestic violence, legal
issues, physical and other psychological issues. There is
association of anxiety in alcoholism with behavioral changes,
emotional expressivity, health related quality of life,
memory,fear, distress tolerance, stress. Also, depression is the
major cause of alcoholism. But there was no study done in
India on evaluation of anxiety and aggression in subjects with
alcohol dependency.6,12
In order to develop adequate preventive and assessment
measures for aggression, it is important to gain insight
knowledge in anxiety level of alcoholics and the association
with aggression.Hence this study will be conducted to
evaluate the aggression and anxiety in subjects with alcohol
dependence in India.

METHODS
Study Design and Ethics
It was a cross-sectional correlational study to evaluate the
association between anxiety and aggression in subjects with
alcohol dependence. Ethical clearance was obtained from the
Institutional Ethical Committee.

to 4 (severe)
with a total score of 56. It has an
internalreliability and test re-testreliability of 0.86.7
Modified Overt Agression Scale
It is a 4 part behavior rating scale designed to measure four
types of aggressive behavior. Each section consist of 5question
and 4 sections which are verbal aggression, aggression against
property, auto aggression and behavior aggression with a total
score of 0-40 with a higher score indicating more aggressive
behavior. It has internal reliability and test retest reliability of
0.93 8
Procedure: After obtaining ethical clearance, people above18
years were screened. All the participants were explained about
the nature and process of the study. As per the inclusion
criteria, a total of 150 participants were screened; out of which
37 did not meet the criteria and 09 refused to participate. Thus,
104 participants were finally recruited in the study.
Demographic data of each participant were obtained. Two
scales ‘The Hamilton Anxiety Rating Scale’ and ‘The
Modified Overt Aggression Scale’ were filled by the examiner.
Statistical Analysis
The descriptive and quantitative data in the study did not
follow normal distribution. Therefore, non-parametric tests
were applied. Correlation of age with anxiety was done using
The Karl Pearson’s Correlation Coefficient test and
Correlation of age with aggression was done Spearman’s Rank
Correlation. Correlation between anxiety and aggression was
assessed using Spearman’s Rank Correlation Coefficient test.
Statistical significance was set at two-tailed p-value < 0.05. All
statistical analyses were conducted with Statistical Package for
Social Sciences (SPSS) software version 21.

RESULTS
A total number of participants included in the study were 104,
out of which majority were in the age group of 21-30. The
mean age of total participants was 36.64. alcohol dependency
was seen to be decreased in the older adults age group and the
mean BMI score was 21.5.[TABLE 1]
Table 1 Age groups wise distribution
Age groups
21-30
31-40
41-50
51+
Total
Mean age
SD age

Study Setting
Participants were recruited from KLES Dr. Prabhakar Kore
Charitable Hospital and Medical Research Centre and Sahara
De-addiction Centre from Belagavi, Karnataka, India from
October 2018 to March 2019.
Participants: The inclusion criteria was18 years from all
genders, Alcohol dependency syndrome according to ICD-10
which will be diagnosed by psychiatrist, Complicated
withdrawal subject, any neurological condition which is
involving any psychiatric illness other than alcohol
dependency were excluded.
Sample Size: It was an open- ended study with convenience
type of sampling.
Quantitative Variables
Hamilton Anxiety Rating Scale (HAM-A)
The HAM-A was designed for a patient with anxiety neurosis
or anxiety disorders .It is a 14 item scale designed to assess the
severity of a patient’s anxiety. Each of the 14 item contains a
number of symptoms. Each item isscoredfrom 0 (not present)

No
38
37
19
10
104
36.64
11.16

%
36.54
35.58
18.27
9.62
100.00

SD=Standard Deviation

The components of the outcome measures were analysed for
normality using Kolmongorov- Smirnov Test and duration and
quantity of alcohol consumption were also analysed. The
duration of alcohol consumption shows statistically
significance as p-value < 0.0010 and the quantity of alcohol
consumption were very high amongst the adults and it also
shows strongly with the p-value < 0.0001 where as with the
component of Modified Overt Aggression Scale the verbal
aggression, aggression against property, physical aggression
shows significant result with the p-value < 0.0001. There is no
significant
difference
seen
in
anxiety
p-value
>0.2150.[TABLE 2]
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Table 2 Normality of all variables by Kolmogorov Smirnov
test
Variables
Age in yrs
BMI
Duration of alcohol
consumption
Quantity alcohol
consumption per day
Anxiety
Verbal aggression
Aggression against
property
Auto aggression
Physical aggression
Total aggression

Z-value
1.0500
0.8220

p-value
0.2200
0.5080

1.9440

0.0010*

2.3090

0.0001*

1.0550
2.3370

0.2150
0.0001*

2.1290

0.0001*

2.0310
2.4790
1.3560

0.0010*
0.0001*
0.0500*

Table 4 Correlation between age with total aggression and its
components
Variables
Verbal aggression
Aggression against property
Auto aggression
Physical aggression
Total aggression

Table 5 Correlation between age with anxiety scores.
Variables
Anxiety scores
*p<0.05

The correlation between anxiety with aggression were
analysed using Spearman’s Rank Correlation. Anxiety is
strongly correlated with aggression in subject with alcohol
dependency and were statistically significant with the p-value
< 0.0384. The correlation between the anxiety and the
components of MOAS, verbal aggression and aggression
against property was significant with p-value < 0.0156 and pvalue < 0.0355 respectively.rank correlation.[TABLE3]
[FIGURE1]

DISCUSSION

Table 3 Correlation between Anxiety with total aggression and
its components.

Verbal aggression
Aggression against property
Auto aggression
Physical aggression
Total aggression

Correlation between age with
Spearman R t-value p-value
-0.2049
-2.1143 0.0369*
-0.1750
-1.7951
0.0756
-0.1575
-1.6109
0.1103
-0.1768
-1.8146
0.0725
-0.2218
-2.2976 0.0236*

*p<0.05

*p<0.05

Variables

N
104
104
104
104
104

Correlation between Anxiety with
N
Spearman R t-value p-value
104
0.2365
2.4584 0.0156*
104
0.2065
2.1314 0.0355*
104
0.0682
0.6907
0.4913
104
0.1803
1.8516
0.0670
104
0.2033
2.0973 0.0384*

Relationship between age with
r-value
t-value
p-value
-0.0997
-1.0125
0.3137

Alcohol is the common and widely use drugs among Indian
population. Numerous studies had been done on describing the
effects of alcohol in human effecting their physical and
cognitive health, social functioning and eventually their well
being and quality of life. In India, the percentage of alcohol
consumption is increasing rapidly. In recent years there have
been many studies which reported achohol-use disorders
which categorized among the most disabling disease in ICD10. The published reports have revealed that there are
numerous studies which shows that alcohol affects on human
behavior. Hence in this study, we attempted to evaluate the
correlation between anxiety and aggression on subjects who
have Alcohol Dependency Syndrome according to ICD-10.
These finding are in line with Adrienne J. Heinz et al., (2011)
who found a positive correlation of alcohol and aggression.6
The literature disclosed many factors in influencing aggressive
behviour of an individual which also depends on their intake of
alcohol. In many studies it has been revealed that the
consumption of alcohol and age is closely related with
aggression.

*p<0.05

In the study done by Amie R. Schry et al., (2013) revealed that
individuals with high level of social anxiety, alcohol use play a
major role, as they may use alcohol to avoid any social
situations.17
However no one has attempted to evaluate between anxiety
and aggression in subjects with alcohol dependency. To best of
our knowledge, this is first study for the evaluation of anxiety
and aggression in subjects with alcohol dependence.
Figure 1 Scatter diagram of correlation between Anxiety with total aggression
scores

Correlation between age with total aggression and its
components were analysedusing Spearman’s rank correlation.
There was statistical significance present between correlation
of age and aggression with the p<0.0236. Here the table
indicates strong negative correlation which means as the age
increases, aggression decreases [TABLE4]. Correlation of age
with anxiety is also analysed but there was no significance
result is found p>0.3137.[TABLE5]

The current study findings displayed that anxiety is strongly
correlated with the aggression in alcoholic subjects. The
components of the MOAS were also analysed and it results
that verbal aggression and aggression against property were
strongly significant.
In the current study, evaluation of age with the components of
the MOAS a significant difference were seen in age with
verbal aggression. Verbal aggression is strongly negatively
corelated and it is highest among the adults, as the age
increases the aggression decreases.
The correlation between anxiety and age is analysed and it
shows no significance between age and anxiety.
The current studyconfirmed that there is correlation between
aggression and anxiety in subjects with alcohol dependence.
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The limitation of this study is that there is no female
participants, only men were evaluated.
In future studies, we recommend that there should be
participation of the female also so that it can give a broad idea
about the female behaviors due to alcohol. Further,
multicentered intervention studies are recommended to
regulate in subjects with alcohol dependence.

CONCLUSION
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Article History:

Background: There has been seen that the visual reaction time was different when the factors such
as age, gender, hand dominance, personality, fatigue, diabetes, Parkinson and head injury cases.
Objective: This study aimed to evaluate the correlation between visual reaction time and flatfoot in
young healthy individuals with sports reaction trainer.
Material and Methods: It was a cross-sectional correlational study from tertiary care hospital. A
total of 54 participants were recruited in the study. Subjects were of the age of 18-25 years, who
were having flatfoot were recruited after getting the screening done using foot posture index. The
subjects were asked to stand in front of sports reaction trainer and were instructed to tap on the
blinking lamps for 1 minute and the correct number of taps were recorded and used for analysis.
Results: Non-parametric tests were applied which used Spearman Rank Correlation Coefficient
tests. There was no significant difference seen in visual reaction time of pes planus individuals in
both genders. Visual reaction time and pes planus positively correlated with age (R value= 11.7, pvalue =0.585) and gender (R value= 12.6, p-value = 0.772) but was not statistically significant.
Conclusions: There was no significant correlation between visual reaction time and pes planus in
young healthy individuals.
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INTRODUCTION
A human foot is a complex joint structure with different bones
and muscular support. The arches act as a spring and divide the
body weight equally. It also determines the walking pattern of
an individual. Arches should be sturdy as well as adjusting to
different textures.[1]
Flatfoot also known as “pes planus” or “fallen arches” is a
prevailing common condition of current lifestyle. In normal
individuals while on resting and standing we can see the medial
longitudinal arch but in flatfeet individuals there will be either
low arch or absence of arch. When a person is standing upright
space is seen beneath sole of foot. When people have flat feet,
space disappears when they are standing and walking. This is
known as over pronation.
The causes for flatfeet could be genetic factors, weak arches,
orthopedic conditions, neurological conditions, obesity and
diabetes. [1]

*Corresponding author: Sanjivkumar
Professor Kaher Institute of Physiotherapy

A study was done for the prevalence of flatfoot in adults for 1821 years of age using Navicular drop test which gave 13.6% as
the prevalence rate in which for males it was 12.8% and
females it was 14.4%. [2]
Human body responses to various external stimuli. It gives a
desired voluntary response to the stimulus it perceives but
between this stimulus and response there is a certain time
period which is taken by the individual. It has 2 components:
mental processing time and movement time. Mental processing
time is time taken to perceive, identify and analyse the stimulus
and then decide the response by the responder whereas
Movement time is duration to execute movement as soon as the
appropriate response is selected. Reaction is the voluntary
response given in accordance to different stimuli such as visual,
auditory etc. VRT is time required to respond to stimuli
perceived visually. Many factors affect the reaction time of a
person such as demographic profile, habits, personality type
and the type of stimulus.[3]
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Reaction time is duration interval amidst the perception of the
stimulus and the initiation of the response. Study was done on
130 subjects who were included and 10 were excluded and
reaction time for beep tone and red circle was assessed using
the inquisit 4.0 software. Five readings were taken and analysis
was done. It stated that ART is faster than VRT, males have
faster reaction time than females and exercising students have
faster reaction time than sedentary lifestyle students. [4]
It is evaluated by ruler drop test which is the novel method for
assessment of reaction time. Study was done which helped in
establishing its clinical validity and reliability. For visual
reaction time the subject is asked to press spacebar key when
he sees a red circle on the black fixation cross using computer
software. [5]
Studies have suggested that visual reaction time was different
when the factors such as age, gender, hand dominance,
personality, fatigue, diabetes, Parkinson and head injury cases
were considered.
The normative value for visual reaction time in 18- 25 years of
age healthy individuals is 190 milliseconds. [6]
Flatfoot and balance is associated with each other. For
performing any functional activity, integration of various
sensory, motor and interactive systems is required such as
vision, peripheral sensation, vestibular function, strength and
reaction time.[7] The motor and perceptual development plays a
vital role in carving skills. The static and dynamic balance is
affected in flatfeet individuals. A study has suggested that rope
jumping is effective in improving balance along with reaction
time in students having flatfeet. [8]
A study was done in which 20 male wrestlers were allocated.
The validity was determined and research was carried out twice
with an interval of 5-7-days (test-retest). An interlink relation
was noted. [9]
This study aims to evaluate the correlation between visual
reaction time and flatfoot in young healthy individuals. The
objective is to establish the correlation between visual reaction
time and flatfoot in young healthy individuals with sports
reaction trainer.

SUBJECTS AND METHODS
It was a cross-sectional correlational study analysing the
relationship between visual reaction time and pes planus in
healthy young individuals. An independent review committee,
‘‘Ethics Committee for Human Research,’’ approved the study
protocol. Written informed consent form, approved by the
ethics committee, was obtained from all the study participants.
Study Setting: Participants were recruited from Tertiary health
care hospital in Belagavi from October 2018 to March 2019.
Participants: The inclusion criteria were age between 18-25
years with foot posture index score between 6-12, BMI ranging
between 23-24.9 kg/m2 and consent for participation.
Participants having any diagnosed visual condition, central
nervous system disorder condition, amputations or inability to
stand were excluded.
Sample Size: It had a sample size of 54 with convenience type
of sampling.

Outcome variables
Visual reaction time was measured by using the ‘Sports
Reaction Trainer’. It is an instrument which is used to improve
the performance of an individual which consists of 5 lamps and
1 controller. In it the number of lamps to be used can be set by
using the controller along with duration of time interval
between each lamp to light accordingly.
Procedure
After obtaining ethical clearance, people between 18- 25 years
were screened. All the participants were explained about
process of the research. As per the inclusion criteria, a total of
70 participants were screened; out of which 12 did not meet the
criteria and 04 refused to participate. Thus, 54 participants were
finally recruited in the study. Demographic data of each
participant were obtained. For the purpose of age group-wise
and gender-wise comparison and analysis; data collected was
segregated accordingly for age into two groups. Group 1
having 18-22 years and Group 2 having 23-25 years of age.
Statistical Analysis
The descriptive and quantitative data in the study did not
follow normal distribution. Therefore, non-parametric tests
were applied for the analysis. The descriptive statistical
analysis was done of taps obtained for visual reaction time with
mean value of 75.50, median value of 78, mode value of 80
with standard deviation (SD) of 9.62 when compared with
normal value of taps to be obtained respectively. Correlation
between Visual reaction time and pes planus was assessed
using Spearman’s rank test. Statistical significance was set at
two-tailed at the probability levels of less than 0.05. All
statistical analyses were conducted with SPSS software 21.

RESULTS
Total 54 participants were evaluated in this study, out which 06
were males and 48 were females. The mean age of total
participants was 22.42 years, mean BMI score was 23.07, mean
visual reaction time score was 75.50 ± 9.62. [Table 1, Graph
1][Table 2, Graph 2]
The descriptive statistical analysis was done of taps obtained
for visual reaction time with mean value of 75.50, median
value of 78, mode value of 80 with standard deviation (SD) of
9.62 when compared with normal value of taps to be obtained
respectively. [Graph 3]No gender differences were noted with
R value= 12.6 and p-value= 0.772 respectively (p>0.05) [Table
3].No changes in the mean visual reaction time values across
the age groups with R value= 11.7 and p-value 0.585. [Table 4]
However, no correlation of visual reaction time and pes planus
in young healthy individuals was noted.

DISCUSSION
Numerous studies have revealed correlation of age, gender and
hand dominance with visual reaction time. In recent years, Pes
planus is the most common amongst in adults.[2]The published
reports revealed that Visual reaction time is associated with
physical activity, fatigue, age, gender, head injury and more
factors.[10,11,12,13]Hence, in this study we attempted to evaluate
the correlation between visual reaction time and Pes planus in
young healthy adults.
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The literature disclosed involvement of diverse factors in
influencing visual reaction time including direct v/s peripheral
vision, practice and errors, fatigue, distraction, intelligence,
breathing cycle etc. The effect of demographic factors on the
VRT of adults has been explored only in few studies.
[14]
However, no one has attempted to explore the relationship of
Visual reaction time and pes planus in young healthy adults.
There we chose to evaluate the relationship of Visual reaction
time (VRT) and pes planus in young healthy adults.
The current study findings displayed no gender differences
with the variable, VRT and Pes planus. According to Jain A et
al., (2015) [4]men considerably have greater VRT compared to
women.
In the current study for VRT and pes planus with respect to age
showed no changes. Thus, we can say that pes planus and VRT
is not related to age. Woods D et al., [15]stated that aging causes
slowness in VRT and execution.
In the current study, the outcome measure used for visual
reaction time was sports reaction trainer which can be used as
an assessment and rehabilitative measure. Gierezuk D et al.
[9]
stated that use of equipment for VRT had good reliability.
The sport reaction trainer machine had a similar design as the
bataklite which is used.
Even though flatfoot, balance and reaction time were
interdependent according to the literature, there was no strong
correlation found between visual reaction time and pes planus
in young healthy individuals. The eye-foot co-ordination /
reaction time would have given more clear insight to comment
about the visual reaction time in young healthy individuals
having pes planus.
The limitation of this study was that it had small number of
participants, so we cannot generalize the findings. Besides, the
data collected using self-reports from single source, could lead
to common method bias. Furthermore, eye foot coordination
should have been assessed along with eye hand coordination so
a better correlation could have been established.
In future studies, we recommend using two kind of population
that is congenital and acquired pes planus for data collection.
Further, a longitudinal study design with large number of
samples is recommended in order to study the exact mechanism
behind the relationship between visual reaction time and pes
planus. In summary, Negative correlation of visual reaction
time and Pes Planus in young healthy adults was concluded.
Acknowledgement: Authors thank all the participants of the
study for their co-operation.
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Abstract

Background and Purpose: Development of children has shown to be influenced by various factors, one of
them being the environment. There are diverse cultural practices across different settlements that play a
role in conditioning the child’s pattern of development. A home serves to be the primary environment in
which every child grows in, which influences development. This study intends to determine the relationship
between home environment and psychomotor development in children and to compare the psychomotor
development in children of urban and rural areas.
Materials and Methods: A door‑to‑door survey was conducted for the recruitment of participants from
urban and rural areas as per inclusion criteria. Two hundred children were evaluated, 100 each from urban
and rural areas. Home environment assessment made using Affordances in the Home Environment for
Motor Development (AHEMD) scale versions as per the age of the child. The developmental assessment
was done using the Developmental Assessment Scales for Indian Infants (DASII).
Results: A significant positive correlation was found between AHEMD and motor quotient (MoQ) (r = 0.2892)
and mental quotient (MeQ) (r = 0.3940) on DASII. There was a significant difference in the AHEMD scores
of urban and rural participants (P = 0.0038). The MoQ was between urban and rural participants which
was statistically significant. A significant difference (P = 0.0006) was found in MeQ scores between urban
and rural participants.
Conclusion: The present study concludes that there is a positive correlation between the environment at home
and psychomotor development in children. The urban children had better mental and motor development
scores than the rural children, although both the urban and rural children showed average development.
Keywords: Home environment, Psychomotor development, Rural, Urban
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INTRODUCTION

India is a developing country with a majority of its
population residing in rural areas. A wide variety of cultural
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systems and beliefs exist between urban and rural areas.
While the rural areas still practice the old and traditional
ways of living, the urban areas are much more modern and
have adapted technology‑based practices. This leads to a
wide diversity in the process of development of children
living in these diverse cultural areas.
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Development is defined as the growth of intellectual,
perceptual, emotional, and behavioral capabilities and
functioning during childhood which is an interplay between
genetic and environmental factors.[1] The early years of a
child are crucial for their development in all domains such
as motor, social, emotional, language and communication
and cognition. According to the Vygotsky’s Theory of
Social Development, the environment and the experiences
that the child encounters within it play a very important role
in building the foundation for their subsequent learning.[2]
Studies conducted across India estimate that 8%–10%
of children have some delay in one or more domains of
development. The prevalence of developmental delay in the
world ranges from 3.5% to 10% of the general population.[1]
In a developing country such as India, there are various
contextual factors that hinder the optimal development
of a child.[3] The cultural factors also play an important
role in interaction between the environment and the child.
These children are exposed to several risk factors such
as impoverishment, poor health, undernourishment, and
unstimulating home environments that deleteriously affect
their motor, cognitive, emotional, and social development.[4]
Among factors comprising the surroundings, home is
the first environment that each child grows in, which
serves as a base for his or her womb‑to‑tomb behaviors,
particularly throughout early age. Research has found that
crowding environments are linked to delay in psychomotor
development as it disrupts parent–child interactions and
allows less engagement in play with objects.[5] Literature
suggests that possession of materials stimulating play
could prognosticate mental behavior and such stimulating
learning materials are seldom accessible in markets of
rural areas in India, China, and Thailand.[6] Psychomotor
development varies with the change in environment and
across various settlements. Studies have shown that children
living in rural areas have poor psychomotor development
than their urban counterparts.[7]
The Affordances in the Home Environment for Motor
Development (AHEMD)‑Infant Scale comprises five
components along with a section on family and child
characteristics. Scoring is done as per the standard
recommended procedure. The AHEMD‑self report also
assesses the home environment primarily based on similar
three dimensions, with total scores ranging from 5 to 20.[8,9]
Developmental assessment is necessary to measure
the severity of a functional deficit and helps us to plan
necessary interventions for the same. Early detection will
help us to begin with interventions that can incorporate
42

home programs with regard to the home environment
and the availability of stimulating resources. This helps
to improve the efficacy of treatment and accelerate the
development of children. Hence, this study attempted to
find the relationship between the home environment and
psychomotor development in children of urban and rural
areas of Belagavi, Karnataka.
MATERIALS AND METHODS

A cross‑sectional study was done to determine the
relationship between the home environment and
psychomotor development in 200 subjects of urban and
rural areas in Belagavi. Sample size was estimated using
2
2(S 2 )
the formula n = 2 z 1−α / 2 + z 1− β  and a sample of 98
d
subjects in each group was derived, hence a sample of 100
in each group. Information about the different urban and
rural areas of Belagavi was obtained from the Municipal
Corporation where clusters were taken from North, South,
East, and West wards. Each ward has different designated
areas which were randomly selected and a door‑to‑door
survey was done in the selected area.
Ethical clearance was obtained from the Research and
Ethics Committee, Belagavi. Informed consent was
obtained from all participants before enrolling in the study.
Subjects within the age 6–30 months of both genders
were included in the study. Subjects with congenital motor
abnormalities and neurological conditions were excluded
from the study. A total of 327 subjects were screened for
eligibility, of which 100 subjects from each rural and urban
area were analyzed [Figure 1].
Total number of subjects
screened = 327

Urban Areas
Total screened = 171

Rural Areas
Total screened = 156

Refused to
participate = 71

Refused to
participate = 56

Total evaluated
n = 100

Total evaluated
n = 100

Total analyzed
n = 100

Total analyzed
n = 100

Figure 1: Flowchart
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A door‑to‑door survey in urban and rural areas was done
for recruiting participants as per the inclusion and exclusion
criteria. After obtaining an informed assent, the AHEMD
scale was administered for both urban and rural population
by observation and interview method.
Prior to the commencement of data collection, the
principal investigator was trained and certified for
the Developmental Assessment Scales for Indian
Infants (DASII). The developmental assessment was done
using DASII in a quiet room in the presence of a parent/
caretaker. The test items had specific procedures to be
carried out in different positions that were carried out as
per the manual.
The level of the child’s performance to be judged and
administering the items at that level were continued till the
child failed a number of items continuously or till it was
felt confidently that the child has reached the limits of his/
her ability. For every item, the child was given three trials
and the best performance was scored. Each item for which
the child was credited a tick mark was given. The total
scores on respective sections of the scale were counted by
adding the number of items credited, irrespective of their
serial position on the scale. The child’s motor and mental
developmental age was regarded as the age placement of
the item at the total rank score of the scale. The respective
ages were used to calculate his/her development quotient
by dividing them with his/her chronological age (CA)
and multiplying by 100 (MoA/CA × 100 = DMoQ and
MeA/CA × 100 = DMeQ). The score corresponding to
50 percentiles of both motor quotient (MoQ) and mental
quotient (MeQ) were considered.
Data analysis

IBM SPSS Statistics V21.0 (Armonk, NY, USA: IBM
Corp.) was used for the analysis. The correlation between
outcome measures was studied using Karl Pearson’s
correlation coefficient method. An independent t‑test
was used for comparison of outcome measures between
rural and urban participants. The results were considered
significant when P ≤ 0.05.
RESULTS

Demographic details of the study participants are presented
in Table 1.
The total score of AHEMD positively correlated with
both MoQ and MeQ scores of DASII (P = 0.0001). MoQ
and MeQ scores showed a positive correlation with three
components of AHEMD, namely Variety of Stimulation

Table 1: Demographic characteristics
Factors

Gender
Male Female

Rural
54
46
Urban
60
40
Total
114
86
Percentage
57.00 43.00
Chi‑Square test
0.7342
0.3911
P

Total

Age groups (months)
6-11 11.1-18 18.1-30

100
20
100
8
200
28
100.00 14.00

28
52
51
41
79
93
39.50
46.50
16.0891
0.0001*

*Level of significance P≤0.05

(VS), gross motor toys (GMT), and fine motor toys (FMT)
with P < 0.05 [Table 2].
No statistical correlation was seen between AHEMD score
and its components and MoQ in rural participants (P > 0.05).
MeQ showed a positive correlation with total AHEMD
score (P = 0.0007), VS (P = 0.0098), GMT (P = 0.0004),
and FMT (P = 0.0130), whereas no correlation was
noted between physical space (PS) component and
MeQ (P = 0.6392) [Table 3].
In urban population, MoQ scores showed a positive
correlation with total AHEMD scores (P = 0.0001) and
three components of AHEMD, namely VS (P = 0.0008),
GMT (P = 0.0019), and FMT (P = 0.0025). The MeQ
scores also positively correlated with total AHEMD
score (P = 0.0001), VS (P = 0.0083), GMT (P = 0.0037),
and FMT (P = 0.0001) [Table 4].
A significant difference was seen in the total AHEMD
scores of urban (19.93 ± 8.02) and rural participants
(16.71 ± 7.51) (P = 0.0038), whereas no difference was
found in the VS and PS in urban and rural areas. The
urban children had significantly higher number of GMT
(P = 0.0002) and FMT (P = 0.0006) as compared to rural
children [Table 5].
The mean MoQ was 100.16 ± 15.20 in urban participants
and 94.03 ± 13.50 in rural which was statistically significant
(P = 0.029). A significant difference was also seen in MeQ
scores between urban and rural participants with a mean of
100.31 ± 12.42 and 94.40 ± 11.71, respectively (P = 0.0006).
DISCUSSION

The present study aimed to determine the relationship
between the home environment and psychomotor
development in urban and rural areas. We found that there
was a positive correlation between the home environment
and psychomotor development.
There was a significant distinction in the home environment
of urban children as compared to rural children. As per
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Table 2: Correlation between Affordances in the Home Environment for Motor Development and its components with
Developmental Assessment Scales for Indian Infant
Variables

AHEMD‑Total score (r, P)

PS (r, P)

VS (r, P)

GMT (r, P)

FMT (r, P)

0.2794, 0.0001*
0.3940, 0.0001*

0.0195, 0.7838
0.0016, 0.9820

0.2013, 0.0043*
0.2772, 0.0001*

0.2845, 0.0001*
0.3513, 0.0001*

0.2236, 0.0015*
0.3687, 0.0001*

MoQ
MeQ

*Level of significance P≤0.05. AHEMD: Affordances in the Home Environment for Motor Development, MoQ: Motor quotient, MeQ: Mental quotient,
PS: Physical space, FMT: Fine motor toys, VS: Variety of stimulation, GMT: Gross motor toys

Table 3: Correlation between Affordances in the Home Environment for Motor Development and its components with
Developmental Assessment Scales for Indian Infant in rural participants
AHEMD (r, P)

PS (r, P)

VS (r, P)

GMT (r, P)

FMTs (r, P)

0.0765, 0.4495
0.3325, 0.0007*

0.1449, 0.1502
0.0475, 0.6392

0.0232, 0.8185
0.2572, 0.0098*

0.1498, 0.1367
0.3448, 0.0004*

0.0028, 0.9776
0.2477, 0.0130*

Variables
MoQ
MeQ

*Level of significance P≤0.05. AHEMD: Affordances in the Home Environment for Motor Development, MoQ: Motor quotient, MeQ: Mental quotient,
PS: Physical space, FMT: Fine motor toys, VS: Variety of stimulation, GMT: Gross motor toys

Table 4: Correlation between Affordances in the Home
Environment for Motor Development and its components
with Developmental Assessment Scales for Indian Infant in
urban participants
Variables AHEMD (r, P) PS (r, P) VS (r, P) GMT (r, P) FMT (r, P)
MoQ
MeQ

0.3895
0.0001*
0.3902
0.0001*

−0.0276 0.3293
0.7853 0.0008*
0.0178
0.2625
0.8605 0.0083*

0.3076
0.0019*
0.2877
0.0037*

0.2996
0.0025*
0.3914
0.0001*

*Level of significance P≤0.05. AHEMD: Affordances in the Home
Environment for Motor Development, MoQ: Motor quotient, MeQ:
Mental quotient, PS: Physical space, FMT: Fine motor toys, VS: Variety
of stimulation, GMT: Gross motor toys

Table 5: Comparison of outcome measures in urban and rural
participants
Variables
AHEMD
PS
VS
GMT
FMT
MoQ
MeQ

Mean±SD
Rural

Urban

16.71±7.51
5.26±1.73
7.47±4.80
1.88±1.43
2.56±2.21
94.03±13.50
94.40±11.71

19.93±8.02
4.81±2.09
8.53±4.69
2.78±1.94
3.87±3.06
100.16±15.20
100.31±12.42

t

P

−2.9322
1.6587
−1.5797
−3.7386
−3.4737
−3.0151
−3.4668

0.0038*
0.0988
0.1158
0.0002*
0.0006*
0.0029*
0.0006*

*Level of significance P≤0.05. AHEMD: Affordances in the Home
Environment for Motor Development, MoQ: Motor quotient, MeQ: Mental
quotient, SD: Standard deviation, PS: Physical space, FMT: Fine motor
toys, VS: Variety of stimulation, GMT: Gross motor toys

results, the urban children had a better home environment
in terms of availability of GMT and FMT play materials
as compared to rural children. In the other aspects of
home environment such as VS and inside and outside
PS, it was found to have no difference between rural and
urban children. Although both the urban and rural children
showed an average age‑appropriate development, the urban
children proved to be better than the rural children in terms
of psychomotor development. This can be attributed to
the availability of quality and quantity of the play materials
that stimulate development, suggesting that play materials
play an important role alongside other home environment
factors to facilitate development. Children in rural areas do
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not have a large variety of materials that stimulate various
domains of development. The educational status of the
parents also affects the play materials bought in the house
for the children. The comparison between play materials in
urban and rural households was distinctly observed during
data collection.
The present study showed an affirmative link between the
total AHEMD scores and the motor and MeQs of DASII
indicating the magnitude at which home environment
acts in influencing development. The motor and MeQs
positively correlated with the components of VS, GMT,
and FMT. Alterations and adaptations in behavior are
attributed to the environmental interactions with the child.
According to Piaget, cognitive development of a child
undergoes the process of the organization as per the course
of biological process and process of adaptation along
the exposure to a variety of environments.[10] In contrast,
previous studies on deprived poor population showed that
the environment did not contribute to the infant motor
development.[11] The present study results were similar
to a study done by Sharma and Nagar who found an
important positive relation between home environment and
psychomotor development in infants up to 18 months.[2]
The development of skills is associated with the temporal
factors related to environmental experiences.[12]
Cultural variations in caregiving practices play a major role
in conditioning adaptive, motor, cognitive, and language
development. In the parts of West India, motor development
of children due to formal handling techniques led to an
earlier achievement of milestones as opposed to Western
culture handling.[13] Similarly, various cultural differences were
found in urban and rural settings. The urban setting has a
more structured/built‑up environment designed specifically
for children in terms of play areas, parks, and amusement
centers that act as a synergist in providing VS. In case of
rural settings, the area to explore is larger and more natural
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but unstructured as compared to urban settings.[14] With
both the parents having to work, the children are mostly
left unattended giving them the time and opportunity to
explore their surroundings and communicate with other
people. It was observed that approximately almost 70% of
rural families had both parents working as opposed to 50%
of parents working in urban families. During that time,
children are under the care of their grandparents/guardians.
We found that there was no correlation between the motor
development and home environment in rural participants,
suggesting that home environment did not contribute much
to the development of motor skills in these children. Still,
these children had an average range of motor development
quotient suggesting the role of other factors rather than
the home environment alone contributing to motor
development. The handling practices, nutrition, and general
health also may play a role in the development pattern.
Although these different factors have not been analyzed,
these factors should be considered with regard to the
development. The MoQ showed a positive correlation with
the overall home environment, VS, and the play materials
and was not found to be significantly affected by the PS.
The interaction with surroundings and ample exploration
stimulates mental development.
The MoQ and MeQ scores of urban children positively
correlated with the overall home environment in which the
VS and play materials proved to be an important stimulus
as opposed to the PS available.
The home environment has been found to be a catalyst
in the development of children. After birth, there are
critical periods in early infancy and childhood period which
involves many sensitive periods where environmental
experiences have a crucial role in the development and
maturation of the brain. These experiences during the
critical period lead to robust neural plasticity and build
up stronger neuronal circuits and synaptic connections.[10]
During the first 6 months after birth, the child is restrained
to one particular place, most of the time in the crib or being
carried by someone. Hence, the home environment does
not play a major role during the first 6 months. Physical
development and growth accelerate after 6 months of age
which falls in the critical period. Once the child reaches
the stage of locomotion by either creeping, crawling, or
butt walking, he/she can explore the environment freely.[13]
The children whether living in urban or rural areas are
restrained either in the crib or floor where the child is in
their sight or in the arms of parent/guardian.

Evaluation of a child’s developmental status should
also include the evaluation of the home. The use of the
space available around the house and the way to utilize
play materials in conditioning development should be
emphasized. Other factors such as nutrition, general
health status, immunization, and gestational age should
be considered for further evaluation of development in
future. The caregivers should be taught the importance
of allowing their children to be in different positions
and exploring their surroundings. In cases of delays or
deviations, intervention should target the provision of
stimulus materials in the home.
As DASII was administered in respective homes of the
participants, interference from other members of the
family during testing hindered the standardization of the
testing procedures. Further studies can be administered to
find the components of domains of development which
are influenced by the home environment. Follow‑up of
the participants can be done to assess the pattern of
development. Evaluation of general health status should
be done prior to developmental assessment.
CONCLUSION

The present study concludes that there is a positive
correlation between the home environment and
psychomotor development in children. The urban children
had better mental and motor development scores than the
rural children, although both the urban and rural children
showed average development. In every child identified of
having a delay, an assessment of the home environment is
a necessary component to influence the outcome of the
child with or without therapy.
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Effect of MaRhyThe versus Myofascial Mobility Tool in
Female individuals with or without Neck Pain Having
Forward Head Posture and Buffalo Hump – A Randomized
Clinical Trial
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Abstract

Background and Objectives: Prolonged forward head posture (FHP) leads to the development of buffalo
hump (BH) at the base of the posterior neck, predominantly seen in females. MaRhyThe (MRT) and myofascial
mobility tool (M2T) are novel physiotherapy methods applied in various soft‑tissue disorders. A dearth of
literature exists about using these methods for the treatment of BH and FHP. Hence, the aim of the present
study was to compare the effects of MRT and M2T in female individuals having FHP and BH.
Materials and Methods: The study was a randomized clinical trial. Twenty female were randomly allocated
to Group A (n = 10) and Group B (n = 10) who received MRT and M2T, respectively. The primary
outcomes assessed included craniovertebral angle (CVA), neck circumference (NC), and skinfold measure.
The secondary outcomes were cervical endurance and range of motion that were assessed on day 1 (pre)
and day 10 (post). Exercise and study intervention (MRT/M2T) were given alternately for 10 days.
Results: All the primary and secondary outcome parameters analyzed at days 1 and 10 showed statistically
significant results for both the study groups (P < 0.001). However, analysis between the two study groups
showed no statistically significant difference for Northwick Park Neck Pain Questionnaire (P = 0.08),
NC (P = 0.56), and skinfold measure (P = 0.72) except for CVA (P = 0.03).
Conclusion: Both MRT and M2T interventions were effective in reducing the BH and correction of FHP in
addition to improving cervical mobility and endurance. However, MRT proved to be superior to M2T in
terms of correction of FHP and reduction of the BH.
Keywords: Buffalo hump, Forward head posture, MaRhyThe, Myofascial mobility tool
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INTRODUCTION

The latest working habits adopted in our daily life such
as use of computers and gadgets by spending long hours
gazing at versatile screens or even activities of leisure like
slouching on a couch in front of the television, reading
books, and driving have led to an alteration of regular
mechanics of the body.[1] Literature states that abnormal
biomechanics poses risks for various musculoskeletal
problems such as neck pain (NP) and back pain.[2]
One of the most common nonideal postures known
to cause these negative effects is the forward head
posture (FHP), [3] with an estimated prevalence of
60%–90%,[4] which is a growing concern among the
present generation.[5] It is known as a faulty habitual
posture alignment of the cervical spine, wherein the
head is positioned anterior to the shoulder. [4] This
is accompanied by weakness of the deep cervical
flexors and shortening of the antagonist group of
muscles around the cervical spine.[6‑9] The combination
of these abnormal forces and stresses has led to an
increase in lordosis of the cervical spine, described
as an extended middle cervical spine and flexed lower
cervical spine. [6‑8] Literature states that those with
FHP have decreased neck range of motion (ROM),
craniocervical flexion range, and deep cervical flexor
activation, with increased activation of the superficial
muscles (sternocleidomastoid and anterior scalene).[7]
The malalignment of the FHP has demonstrated to
be associated with a decrease in craniovertebral
angle (CVA)[7] which is a reliable measure for FHP.[5]
Prolonged FHP leads to stimulation of protective
mechanism by the body in order to prevent further cervical
spine deformation by the development of a buffalo
hump (BH) at the base of the neck posteriorly.[9] According
to available literature, it is described as a subcutaneous
fat deposition in excess at the cer vical–thoracic
junction (C6–T4).[10] While few studies state the hump
as a protective mechanism,[9,11] other studies say that the
BH also is associated with demerits such as headaches,
unstable blood pressures, restriction of cervical mobility,
loss of feeling in fingers, degeneration, and dystrophic
changes of surrounding soft tissue which contribute to
the development of the hump, i.e., the adipose tissue.
As females are more prevalent to develop the BH,[1] they
consider it disapproving and depressing for their body
image.[10] BH is present in other metabolic disorders
such as Cushing’s syndrome,[12] obesity, fatty liver, insulin
resistance[13] and as a side effect to antiretroviral therapy[14]
114

MaRhyThe (MRT) and myofascial mobility tool (M2T) are
novel noninvasive physiotherapy treatment methods, which
are gaining fame for their outcomes in various soft‑tissue
disorders[15] such as pain reduction, increasing ROM, and
relieving muscle tightness, adhesions, and improving scar
tissue mobility.[15‑20] M2T is an IASTM tool, which has
8 treatment sides which are used to treat various areas
ranging from large to small.[16‑18] MRT is a vibromassage
tool[21,22] that aims to stimulate the normal physiological
vibrations of the musculoskeletal and nervous systems
of the body/tissue[23] by producing oscillations through a
probe which is said to be equal to that of the vibrations
produced within a normal tissue, i.e., 8–12 Hz.[24]
A dearth of literature exists using these novel tools for body
contouring or treatment of regional body fat and FHP.
Hence, the aim of the present study was to compare the
effects of MRT and M2T on BH size, FHP, and cervical
ROM in female individuals with or without neck pain
having FHP and BH.
MATERIALS AND METHODS

Ethical clearance was obtained from the Institutional
Ethical Committee (KIPT/SI No. 180/14.05.2018) and
registered in the Clinical Trial Registry–India under the
registration no. CTRI/2018/07/014922. The study was
a randomized clinical trial. The study was conducted
between March 2018 and February 2019. The estimated
total sample size was 18 based on the mean BH prevalence
in an earlier study[13] conducted by the same authors. To
compensate for any dropouts, 20 was taken as the sample
size (α = 5% and β = 80%).
One‑hundred and twenty‑four (n = 124) individuals were
screened for eligibility. Twenty (n = 20) individuals were
enrolled in the study. A closed envelope technique was
used to randomly allocate the individuals into the two
study groups, namely Group A: MRT and conventional
physiotherapy (n = 10) and Group B: M2T and conventional
physiotherapy (n = 10). Written consent was then taken
from all participants, and details about the study were
briefed in their vernacular languages. Brief demographic
data of the age, height, weight, and body mass index (BMI)
were taken.
Individuals were selected based on the inclusion criteria
which were: (1) females between the age groups of 18
and 25 years, (2) CVA between 37 and 57 degrees, (3) a
visible protuberance in the suprascapular region more than
10 mm, (4) with or without neck pain, and (5) volunteering
to participate in the study. Individuals were excluded as per
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the exclusion criteria, i.e., (1) clinical features of spinal cord
compression, (2) history of tumors and infection of the
vertebrae, (3) any recent surgeries of the cervical and thoracic
spine within the past 6 months, (4) severe psychiatric illness
and neurological or cognitive impairment, (5) vestibular
disorders, traction anxiety, and cardiovascular diseases,
(6) cannot tolerate supine/prone lying position, and
(7) pregnant women [Figure 1].
The primary outcomes were CVA, Northwick Park Pain
Questionnaire (NPQ), neck circumference (NC), and
skinfold measure. A photographic method was used for
measuring CVA, where the participant was in standing
position with the camera placed 2 m away, C7, and the
acromion process was marked with a pen. A line was then
drawn through the tragus of the ear and C7, and the angle
formed between was measured with a protractor.[5‑7] For
NPQ, the study participant was asked to mark his pain
based on the severity. It has a total of 10 sections which are
scored from 0 to 4 points each answer (0 – no significant
pain and 4 – significant for worst pain).[25] The NC was
measured with a measuring tape midway between the neck,
i.e., the mid‑cervical spine, and the mid‑anterior neck to
within 1 mm.[26] Skinfold of the BH region was taken with
a caliper, and a total of 3 readings were taken with 4 s rest
between each reading.[27] An average of 3 readings was
considered for analysis [Figure 2].
The secondary outcome measures assessed in the present
study were cervical ROM and neck FE test. The cervical

Figure 1: CONSORT flow diagram

ROM was assessed using a digital inclinometer that was
placed posteriorly with one end on the C7 spinous process
and the second on the posterior aspect of the head. The
participant was then instructed to bend the head down
without slouching for flexion and back for extension. The
reading was then calculated by 1st minus the 2nd reading.[28]
For cervical flexion endurance testing, participants were
asked to perform craniocervical flexion and maintain it for
10 s each hold at 5 different levels from 20 to 30 mmHg
through feedback given by a handheld dial with a 2 mmHg
increase after 30 s rest.[8] The activation score was used for
assessment. All outcomes were assessed on day 1 (pre) and
day 10 (post) of the intervention.
Both study interventions (MRT/M2T) were given with the
participant lying prone on the couch with a pillow under
their chest and the head flexed forward, while the therapist
stood at the head end of the patient. In MRT, the upper
back was divided into 3 major areas, i.e., posterior aspect of
the neck, the trapezius upper, and middle back, and treated
as a whole. The frequency of vibration was kept between 8
and 12 Hz depending on the depth required for treatment
in each area. The direction of draining the lymphatic fluid
was into the cervical, axillary, and thoracic lymph nodes on
both sides starting from the center of the hump [Figure 3].
M2T treatment for the upper back was divided into 5 areas
which included suboccipital area (posterior aspect of the neck),
upper trapezius, suprascapular, infrascapular area, and
medial aspect of the scapula. The center of the spine
from neck to upper thorax was also treated. Each area
was treated with 2 sets of 1 min per part with rest time
of 1 min.[20] The direction of draining of lymphatic fluid
was into the cervical, axillary, and thoracic lymph nodes
bilaterally starting from the center of the hump [Figure 4].
All the participants received a total of 30 min of MRT[29] in

Figure 2: Skinfold measure of the buffalo hump with the caliper
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Figure 3: MaRhyThe for buffalo hump

Figure 4: Myofascial tool application for buffalo hump

Group A and 30 min of M2T[20] in Group B, with 5 alternate
day sessions over a period of 10 days.

Group A being superior to Group B (P = 0.03) [Table 2].
Both Group A (P = 0.03) and Group B (P = 0.002) showed
a statistically significant difference from day 1 to day 10
for reduction of NPQ scores for neck pain. However,
between‑group analysis (P = 0.0885) showed no statistical
significance [Table 2].

Both the groups received 5 sessions of conventional
physiotherapy which was given alternatively on the days
when MRT and M2T were not given over a period of
10 days which lasted for 30 min. The intervention included
4 min of suboccipital release,[6] 3 repetitions of manual
cervical traction using a belt (hold for 10 s, 10 s of rest
period).[30] It also included stretching of the cervical
extensors in supine, stretching of bilateral pectorals and
upper trapezius muscle fibers in sitting with back supported
(15 s hold, 3 sets of each stretch)[31‑34] and neck isometric
exercises for the neck flexors, extensors and lateral flexors
(15 s hold, 5 sets of each)[35,36] [Figure 5].
The study was analyzed using the SPSS version 22.0
(SPSS for windows, Armonk, NY: IBM corp., USA). The
distribution of the quantitative parameters was checked
using Kolmogorov–Smirnov test, which showed that there
was a normal distribution. The parameters were analyzed
using the independent t‑test for within‑group differences.
The between group analysis was performed using one‑way
analysis of variance.
RESULTS

The mean age and BMI of the participants in Group A
was 21.70 ± 0.67 years and 26.35 ± 3.24 kg/m2, and in
Group B, it was 22.40 ± 0.84 years and 25.95 ± 4.00 kg/m2,
respectively [Table 1], which showed to be homogeneous.
A significant improvement was noted within the group
for CVA in Group A (P = 0.0001) with 8.53% change
and that of Group B (P = 0.0001) with 5.81% of change.
Statistical significance was also noted in terms of CVA, with
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Within‑g roup comparison of Group A (MRT)
showed a significant reduction in BH size which was
interpreted from NC (P = 0.0001, 3.93%) and skinfold
measure (P ≤ 0.0001, 77.12%). Group B (M2T) also
demonstrated significant changes within the group for
reduction in BH size with NC (P = 0.005) and skinfold
measure (P < 0.0001), with the percentage of change
being 3.38% and 69.22%, respectively. However, between
the groups, there was no statistical significance seen for
NC (P = 0.56) and skinfold measure (P = 0.72) [Table 3].
In terms of cervical endurance/strength test, both
Group A (P = 0.0002) and Group B (P = 0.009) showed
a significant improvement when compared before and
after intervention. The between‑group comparison
showed no statistical significance (P = 0.13) [Table 4].
Similarly, for cervical ROM, Group A showed a significant
improvement for cervical flexion (P = 0.01) as well as
extension (P = 0.01). Group B also demonstrated a
significant increase in ROM of flexion (P = 0.003) and
extension (P = 0.01). Between‑group comparison was
not significant statistically for both flexion (P = 0.85) and
extension (P = 0.45) ROM of the neck [Table 4].
The parameters analyzed at days 1 and 10 showed to be
statistically significant within both the study groups, with
no statistical significance between the groups except for
that of CVA. The interventions showed not only statistical
significance within the groups but also clinical significance
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in correction of the FHP in terms of improvement in CVA
ranging between 5% and 6% in both the study groups along
with reduction in the BH (NC and skinfold measure) by
40%–50% [Figures 6 and 7].
DISCUSSION

According to the author’s knowledge, this study is

Figure 5: Conventional Conventional Physiotherapy

Figure 6: Pre–post difference with myofascial mobility tool treatment
on buffalo hump

Figure 7: Pre–post difference with MaRhyThe on buffalo hump

the first of its kind, in which a noninvasive treatment
protocol has been formulated for the treatment of the
BH.
According to Tolkachov, to treat the hump effectively, the
alignment of the spine should be the level 1 approach, as
the hump causes a restriction in mobility of the cervical
spine, so if the vertebrae mobility is increased, then the
fat is said to be easily mobilized,[10] which was one of
the aims of the study. Studies on MRT combined with
conventional physiotherapy have shown to be effective in
the treatment of frozen shoulder by showing improvement
in pain, disability, and ROM when comparing MRT versus
stretching.[23] The duration of MRT in the present study
was in accordance to another study where the effects
of MRT versus massage were assessed on lower‑limb
circulation, concluded that MRT was more superior to
massage causing more prominent increase in the parameter
of blood flow tested in the study.[29] A study by Angelika
Spitz, wherein MRT was used for correction of scoliosis
with other therapies such as mobilization, counseling,
and hypnotherapy for 3 months, resulted in effective
correction of the curve and mobility of the spine along
with improvement seen in sleep and emotional stability.[37]
The reason for the MRT therapy to be effective could be
based on the theory mentioned by Dr. U.G. Randoll that
it produces oscillation that is similar to that of normal
cellular vibration of 8–12 Hz, which improves the oxygen
supply to the cells, therefore re‑establishing its nutrition
supply through enhancement of the microcirculation. This
results in relaxation of soft‑tissue structures, minimizing
pain that indirectly contributes to increased mobility and
tone of the tissues.[24] Improvement in tone and mobility
of paracervical muscles might put the spine in proper
alignment resulting in better reduced FHP, indirectly having
effect on regional fat.[10]
In the present study, MRT showed to be clinically and
statistically effective in reduction of hump size. The reduction
in hump size can be supported by various studies that state that
abnormality in the lymphatic system leads to leakage and stasis
of lymph and, if not drained early, can become chronic and
undergo various physiological changes and converts to fat and
accumulate as subcutaneous fat below the skin.[38] A previously
conducted similar study has shown MRT to be effective in
reduction of lymphedema and has a good long‑term effect
as well.[22] In another study, it showed that it helped reducing
post mastectomy‑induced lymphadenopathy in a female
with restriction and pain in the shoulder joint using MRT
in combination with other physiotherapy treatments such
as exercises, joint mobilization, and compression therapy.[39]

Indian Journal of Physical Therapy and Research | Volume 2 | Issue 2 | July-December 2020

117

[Downloaded free from http://www.ijptr.org on Monday, January 18, 2021, IP: 10.232.74.22]

Miranda and Kage: MaRhythe versus IASTM on forward head posture and buffalo hump

M2T along with the conventional physiotherapy which
was given in the same time frame as that of MRT, i.e.,
30 min,[20,29] also proved to be clinically and statistically
significant improvement in CVA scores for FHP and
reduced hump size. A study done using M2T alone has
shown to be effective in reducing pain and improving
shoulder mobility in recreational athletes as compared to
Kinesio taping method.[17] In another study, it was also
Table 1: Demographic distribution of parameters in the two
study groups (n=20)
Variable

Groups

Mean±SD

t

P

Age (years)

Group A
Group B
Group A
Group B
Group A
Group B
Group A
Group B

21.70±0.67
22.40±0.84
156.10±4.79
156.00±6.36
63.63±9.98
62.83±7.25
26.35±3.42
25.95±4.00

−2.0494

0.0553

0.0397

0.9688

0.2051

0.8398

0.2404

0.8128

Height (cm)
Weight (kg)
BMI (kg/m2)

Using independent t‑test; Group A: MRT, Group B: M2T. MRT:
MaRhyThe, M2T: Myofascial mobility tool, BMI: Body mass index, SD:
Standard deviation
#

effective in treating trapezitis after only 1 session with
significant changes in the VAS score post treatment.[18]
However, not many studies using M2T in combination
with regular physiotherapy treatment are available. Hence,
the present study is the first to use it in combination
with other conventional physiotherapy treatments. The
mechanism of pain relief is based on the principle of
mechanotherapy. It is described as a form of therapy that
uses mechanical stimulus to cause biological effects through
a mechanotransductive pathway which is responsible for
the conversion of the external stimulus provided by the
tool or any soft‑tissue mobilization therapy into a biological
response within the cell in the form of regeneration, repair,
and healing.[40] This promotes breakdown of adhesions
within fascia and scar repair,[20] leading to improvement
in function.[40]
This therapy has also shown to be effective for the
reduction of the BH. However, there is a dearth of
literature available in support for the same. A review on

Table 2: Comparison of the craniovertebral angle and pain intensity within and between the intervention groups (n=20)
Groups
Pretest
Group A
Group B
Percentage of change in Group A
Percentage of change in Group B
t
P

Craniovertebral angle
Posttest
Difference

38.60±4.62
43.80±4.64

42.20±4.92
46.50±4.77

−1.9856
0.0625

−2.5109
0.0218

3.60±1.07
2.70±0.67
8.53%#, P=0.0001*
5.81%#, P=0.0001*
2.2422
0.0378

NPQ (%)
Posttest

Pretest
7.03±9.05
15.46±11.72

0.00
0.00

−1.8009
0.0885

Difference
7.03±9.05
15.46±11.72
100.00%#, P=0.0363*
100.00%#, P=0.0024*
−1.8009
0.0885

Using independent t‑test; *P<0.05 indicates significant. NPQ: Northwick Park Neck Pain Questionnaire, Group A: MRT, Group B: M2T, MRT:
MaRhyThe, M2T: Myofascial mobility tool
#

Table 3: Comparison of pre‑ and postneck circumference scores within each intervention group (n=20)
Groups
Pretest
Group A
Group B
Percentage of change in Group A
Percentage of change in Group B
t
P
#

Neck circumference
Posttest
Difference

33.10±2.74
33.75±1.14

31.80±2.53
32.61±1.07

−0.6937
0.4967

−0.9325
0.3634

1.30±0.54
1.14±0.68
3.93%#, P=0.0001*
3.38%#, P=0.0005*
0.5828
0.5673

Skinfold measure
Posttest
Difference

Pretest
26.92±6.76
28.36±6.11

6.16±6.46
8.73±6.41

−0.4997
0.6233

−0.8929
0.3837

20.76±8.23
19.63±5.46
77.12%#, P=0.0001*
69.22%#, P=0.0001*
0.3619
0.7217

Using dependent t‑test; *P<0.05; Group A: MRT; Group B: M2T. MRT: MaRhyThe, M2T: Myofascial mobility tool

Table 4: Comparison of pre‑ and postneck flexor endurance scores, cervical flexion, and extension range of motion within each
intervention group (n=20)
Groups
Group A
Group B
Percentage of change
in Group A
Percentage of change
in Group B
t
P
#

Neck flexor endurance scores
Pretest
Posttest
Difference
22.50±3.10 28.40±2.27
22.20±3.16 25.80±2.90

0.2145
0.8326

2.2331
0.0385

5.90±3.14
3.60±3.47
26.22%#,
P=0.0002*
16.22%#,
P=0.0095*
−1.5534
0.1377

Cervical flexion ROM
Pretest
Posttest
Difference

Cervical extension ROM
Pretest
Posttest
Difference

47.18±13.97 58.90±12.42 11.72±12.90 36.88±20.21 48.80±14.19 11.92±13.27
41.15±17.63 53.80±12.19 12.65±10.04 31.80±18.77 49.00±15.79 17.20±17.38
24.84%#,
32.32%#,
P=0.0184*
P=0.0194*
30.74%#,
54.09%#,
P=0.0032*
P=0.0121*
0.8477
0.9266
0.1798
0.5824
−0.0298
0.7637
0.4078
0.3664
0.8593
0.5675
0.9766
0.4549

Using dependent t‑test; *P<0.05; Group A: MRT; Group B: M2T. ROM: Range of motion, MRT: MaRhyThe, M2T: Myofascial mobility tool
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soft‑tissue manipulation states that IASTM through the
mechanotherapy principle can have a positive effect on
the lymphatics by increasing the drainage of lymph and
generation of new pathways that help to mobilize lymph,
hence reducing pain and pressure on surrounding tissue
by removal of waste products by increasing blood flow
into the area.[40] Lymph is said to be closely related to
subcutaneous fat[38] which is accumulated in the BH. This
could be the possible mechanism for the reduction of the
BH with M2T.
The present study also demonstrated an equal improvement
in the secondary outcomes that included cervical endurance
and ROM in both the groups. This may be attributed to
conventional physiotherapy which was a common treatment
to both the groups. This included suboccipital release,
stretching and strengthening of neck muscles, and cervical
traction with chin tucks which, according to many previous
studies, are useful in the treatment of FHP, NP as well as
spinal alignment.[6,31,36] The short‑term improvement in the
neck activation scores and ROM is supported by statements
in literature that stretching and strengthening can cause
changes within a muscle in a period of 5 days if followed
by scheduled exercises, causing changes in length–tension
relationship as well as fiber reorganization.[32]
This study is not exempted from limitations. The outcome
measure used to analyze the pre–post effects of the BH
did not provide an in‑depth detail of the fat reduction. The
tools used for treatment varied in diversity, as one being
a vibratory tool powered by electricity and the other a
manual used IASTM tool which involves therapist dexterity
to provide the movement of the tool on the tissue. The
long‑term effect of the therapy was not monitored, and
the intervention lasted for only 10 days. In the future, the
individual effects of the therapies can be carried out using
sophisticated outcomes like ultrasonography.
CONCLUSION

Both MRT and M2T interventions were effective in
reducing the BH and correction of FHP in addition to
causing improvement in cervical mobility and endurance.
However, MRT proved to be superior to M2T in terms of
correction of FHP. This suggests that with minimal side
effects, these interventions can be used for correction of
neck posture as an alternative over surgical and medical
procedures.
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Case Report

A Case Report on Novel Integrated Kinetic Chain Correction
Protocol for Early Osteoarthritis Knee: A Preventive
Prospect
Peeyoosha Gurudut, Aarti Welling, Rima Jaiswal
Department of Orthopedic Physiotherapy, KAHER Institute of Physiotherapy, Belagavi, Karnataka, India

Abstract

Current literature states the use of management protocols that target the entire kinetic chain of the lower
limb rather than managing only the affected joint. An integrated therapist‑designed corrective protocol may
work effectively through changes make as in the myofascial kinetic chain on knee osteoarthritis (OA). In
this case report, the effect of a novel integrated protocol for knee OA in a 49‑year‑old woman was studied.
The outcome measures included pain intensity, functional affection, kinesiophobia, frontal plane projection
angle, range of motion, gait velocity, and cadence. The patient was treated for 15 sessions over a period of
3 weeks along with physical agent application and exercises that targeted from core to ankle. Significant
improvements were observed in the outcome measures postintervention. This novel structured protocol
has proved to be effective in minimizing the early symptoms of knee OA.
Keywords: Integrated protocol, Kinesiotherapy, Kinetic chain, Knee osteoarthritis, Lower limb
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INTRODUCTION

Knee joint malalignment is known to induce problems
with the trunk, pelvis, and lower limb segments during
movement and ground reaction force generated. Knee
osteoarthritis (OA) has shown to disrupt the lower limb
kinetic chain.[1] Literature suggests poor core stability as one
of the contributing factors that lead to the development
of knee OA as well as its progression.[2]
The degenerative changes in the knee joint may be
delayed and prevented by maintaining the joint mobility
and rectifying the imbalance in the lower limb muscles.[3]
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Therapeutic correction of the muscle imbalances may
modify pathomechanics, resulting in decreased joint
loading rate or localized stress in the articular cartilage,
thereby playing an important role in delaying initiation
and progression of knee OA.[4] There is a shifting trend of
diagnosis and management protocols from targeting only
the affected joint to treating the entire kinetic chain of the
lower limb. One of the theories suggests interconnected
myofascial pattern involved in the kinetic chain of the
musculoskeletal system.
There is growing evidence supporting the involvement
of the lower limb kinetic chain in OA knee.[1,2,4] However,
studies conducted so far on OA knee have documented
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clinical effectiveness of regional exercise targeting knee
muscles. Hence, a need arises to improvise kinetic chain
function by correcting the muscles and myofascial
imbalances through a holistic and integrated approach
involving correction from the pelvis to the foot.
This case reports the novel structured and tailor‑made
kinetic chain correction program which included
integration of therapies aiming toward the correction of
pathomechanics involved in early OA on dynamic frontal
knee angle and function.
CASE REPORT

A 49‑year‑old female, measuring 1.6‑m tall and weighing
76 kg with the body mass index of 29.6 kg/m2 (preobese),
gives a history of right knee pain since 1 month. The onset
of pain reported was sudden, which initiated while traveling
in a bus after prolonged sitting for 12 h. The pain gradually
increased, and she developed difficulty in performing daily
activities such as standing, walking, and stair climbing. An
orthopaedic surgeon advised her complete bed rest for
1 month along with the prescription of anti‑inflammatory
drugs. However, the patient’s pain remained the same even

after rest and medications and was then referred to the
physiotherapy outpatient department.
Initial clinical impression

The patient reported intensity of knee pain on Verbal
Analog Scale to be 5/10 on rest and 9/10 on activity. The
onset of pain was sudden, with precipitating factor being
knee bending, standing for 10–15 min, and squatting
position. She demonstrated antalgic gait on observation.
Palpatory findings suggested tenderness on the medial
joint line of the right knee and inferior angle of the patella
with Grade I effusion. Range of motion of knee flexion
was full but painful at the end range with the extension
lag of 10°. According to Kendall's manual muscle testing
grading the strength of the abdominals, quadriceps, gluteus
maximus, gluteus medius, and vastus medialis obliquus
was 3/5 and + 3/5 for back extensors on the contralateral
side muscles graded with + 4/5. The popliteal angle of
the right knee was 20°, while the left was 28°, indicating
bilateral hamstring tightness (right > left). The Ely’s test
was positive, confirming the tightness of the rectus femoris
and iliopsoas muscles. Besides, gastro‑soleus, piriformis,
and dorsolumbar fascia were also tight. Radiography of
the right knee confirmed Grade II OA knee according to

Table 1: Novel structured integrated kinetic chain correction protocol for osteoarthritis knee
Exercises

Session 1‑2

Cryotherapy
10 min
IFT under compression and Frequency=4000 Hz,
elevation
base=90 Hz, sweep=40 Hz,
beat frequency=90 to 130
Hz, duration=20 min6
Ultrasound
1 MHz, 1 W/cm2 for 6 min5
Pilates exercises
Bridging with tummy tuck
Ab prep
Ab prep in table top
Obliques
Stretching exercises
Dorsolumbar fascia
Pyriformis
IP
TFL
RF
Hamstrings
Calf
Elastic band exercises
Quadriceps
Gluteus
VMO
Tibialis anterior
Quadriceps table
(DeLormes protocol)
Static cycling
Treadmill
Forward walking
Retro walking

Session 3‑5

Session 6‑10

Session 11‑15

‑
Frequency=4000 Hz,
base=90 Hz, sweep=40 Hz,
beat frequency=90 to 130
Hz, duration=20 min6
1 MHz, 1 W/cm2 for 6 min5

‑
Frequency=4000 Hz,
base=90 Hz, sweep=40 Hz,
beat frequency=90 to 130
Hz, duration=20 min6
‑

‑
‑

3 repetitions ×10 s hold

5 repetitions ×10 s hold

5 repetitions ×10 s hold

Given passively 3
repetitions ×10 s hold

5 repetitions ×10 s hold

5 repetitions ×10 s hold

1 set ×10 repetitions with
orange band

2 sets ×10 repetitions with
green band

2 sets ×10 repetitions with
green band

3 sets of 30 repetitions
(10 RM)
5 min

3 sets ×30 repetitions
(progressed to new 10 RM)
5 min

3 sets ×30 repetitions
(progressed to new 10 RM)
5 min

10 min each forward
walking at 3 km/h and retro
at the speed of 2 km/h with
0 inclination

10 min each forward walking
at 4 km/h and retro at the
speed of 2 km/h with 0
inclination

10 min each forward
walking at 4 km/h and
retro at the speed of 2
km/h with 0 inclination

‑

IP: Iliopsoas, VMO: Vastus medialis obliqus, RM: Repetition maximum, RF: Rectus femoris, IFT: Interferential therapy, TFL: Tensor fascia lata ,s: Seconds
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the Kellgren and Lawrence radiographic grading. Informed
consent was obtained from the subject to participate in
the present case study and to publish the findings with
the hidden identity.
Physiotherapy intervention

The patient was treated for 15 sessions in total over a
period of 3 weeks for her complain of right knee pain.
Table 1 presents the details of the novel structured kinetic
chain correction protocol for OA knee designed by the
physiotherapist in the format of frequency, intensity,
time, and type determinant of exercise prescription. The
protocol included the combination of exercise therapy and
electrotherapy that aimed to correct kinetic chain muscle
imbalance from the pelvis to the foot [Figures 1‑3]. First
two sessions of the treatment involved only electrotherapy
to decrease her pain.[5,6] From the third session of the
treatment, stretching and strengthening exercises were
started. Static exercises were progressed to dynamic
strengthening. Along with these exercises, static cycling and
treadmill training (forward walking and retro‑walking) were
added in the treatment plan.
Outcome data collection

The following data were collected on the first and last days
of the treatment. Frontal plane projection angle for the
knee [Figure 4], range of motion, gait velocity, and cadence
were measured. The functional affection was assessed
using the Western Ontario McMaster Osteoarthritis Index
and Knee Injury and Osteoarthritis Outcome Score.
Kinesiophobia was measured using the Tampa Scale.
RESULTS

the outcomes seen after 15 sessions of the protocol. There
was a significant improvement in all outcome measures
pre‑ and postintervention.
DISCUSSION

The present case report focused on correcting the whole
muscular chain associated with early knee OA. It consisted
of structured exercise protocol targeting the imbalances
from the pelvis till the ankle. The protocol included
correction of the entire kinetic chain with the prescription
of stretching and strengthening exercises along with gait
training using a treadmill. Structured exercise protocol
consisted of core strengthening and correction of muscle
imbalance of the hip, knee, and ankle with the strengthening
weak muscles and stretching the tight muscles which helped
the patient in alleviating the symptoms of knee OA.
The theory of interconnected myofascial intricacies during
complex human motion supports the improvement
demonstrated in this case report. It is a suggested fact that
myofascial chain is a global method to an integrated kinetic
chain that explains biotensegrity system design, suggesting
that human movements occur in the fascial pattern of
musculoskeletal systems. According to this theory, the
musculoskeletal system is connected in entirety through
a

b

c

d

e

f

After the intervention, the patient reported a decrease
in the pain, morning stiffness, and improvement in the
functional level. Table 2 demonstrates the progress in all

a

b
g

c

d

Figure 1: Pilates exercises (a) Pelvic Bridging (left above) (b) Table
top position (right above) (c) Scapular lifts (left below) (d) Obliques
(right below)

Figure 2: Stretching exercises: or add as sticker on the pictures (a)
Hip flexor & adductors (top left) (b) Pyriformis (top right) (c) Hamstrings
stretch (2nd row left) (d) Dorsolumbar fascia stretch (2nd row right) (e)
TFL (3rd row left) (f) Calf (3rd row right) (g) RF & IP (bottom left)
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Table 2: Pre‑ and post‑difference in outcome measures
Outcome measures
VAS
At rest
On activity
Popliteal angle (°)
FPPA for knee (°)
Extension ROM (lag) (°)
Flexion ROM (°)
WOMAC (%)
KOOS
Tampa scale
Gait velocity (m/s)
Cadence (steps/min)

Preintervention

Postintervention

Pre - post difference

5/10
8/10
20
11
10
120
75
141
31
0.65
84

0/10
2/10
25
7
5
120
47.91
55
13
0.92
99

5
6
5
4
5
27.09
86
18
0.27
15

VAS: Verbal analog scale, FPPA: Frontal plane projection angle, ROM: Range of motion, OA: Osteoarthritis, KOOS: Knee Injury and OA Outcome
Score, WOMAC: Western ontario mcmaster osteoarthritis index

a

b

Figure 4: Frontal plane projection angle for knee (FPPA)
c
Figure 3: Elastic band exercise: (a) Quadriceps & Hip Abductors (Top
left) (b) Hip extensors (Top Right) (c) Ankle Dorsiflexors (Bottom)

viscoelastic properties of the myofascial chain. A dysfunction
like a dynamic knee valgus suggests that there is an abnormal
pathomechanical pattern across the three planes of
movements extending from the pelvis to the femur, knee,
and ankle.[7]
Referring to the above‑mentioned pathomechanics, the
structured physiotherapy protocol focused on correcting
the kinetic chain of the lower limb soft tissue from the
pelvis till the foot, as the biomechanics of the proximal
and distal joints are also affected along with the knee joint.
Maintaining the strength of particular muscles around
the knee joint is a common approach to the treatment
of knee OA. However, this may not be as effective as
correcting the whole kinetic chain. The gradual increase
in the resistance during the prescription of resistance
exercise is also a vital component in the treatment of
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knee OA.[8] Hence, elastic resistance bands and weights
were used and the resistance of which was progressively
increased every 5th day.
The novelty of the integrated protocol used in this case
report focused on strengthening of the whole limb
including back and abdomen and correcting the muscle
imbalance present from lumbar to the ankle muscles
indirectly targeting the entire kinetic chain. Hence,
correcting the biomechanical defects of the whole limb
helped in decreasing the mechanical stress and improving
the physical functions of the OA knee.
CONCLUSION

The present novel structured kinetic chain correction
protocol has demonstrated to be effective in correcting
muscles imbalances and pathomechanics associated in the
kinetics of the lower limb, thereby decreasing the pain,
disability, and kinesiophobia along with improvement in
gait parameters in case of early OA knee prolonging and
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preventing future degeneration of the knee. However, a
clinical trial is suggested in future to study the effectiveness
of the protocol.
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Editorial

“Publish or Vanish” – A New Mantra for Physiotherapists
“Discovery,” the fundamental goal of science, is closely
followed by communicating the novel information to
the scientific world. The same notion holds true even for
the physiotherapy community that is supposedly a newer
profession among the medical fraternity as compared to
its other medical counterparts. This also explains well the
increasing pressure to publish their scientific work that
exists among the academic staff in context to their personal
and professional developments.
In the scientific community, “publish or perish” or “publish
or vanish” is more than a satirical remark. As put forth
by Fenelli and Neill, it reflects the reality that most of
the researchers are at an extreme pressure to constantly
produce scientific publications with an addition of career
enhancement dependent on the same.[1,2] For scientific
producibility and ability, there have been an increased
number of physiotherapy researches that have been
competing for funding with an explosion of publishing
their works as well.
According to Murray,[3] it has been noted that most
academicians do not receive any formal training in
academic writing. This compels them to develop their
own skills through a logic process of “give a try” or “trial
and error” which may be considered apt for physiotherapy
researchers also. Although a numerous workshops
and training programs are arranged by universities and
institutions to enhance the writing skills, there is still
a significant need for training in writing for scientific
publications.
Research writing is a prerequisite for advancement
in any profession[4,5] and equally important for career
enhancement. The dissemination of research observations
is a primary focus of any research because it is a known fact
that only through publications that a researcher would add
on to the existing knowledge in any given discipline and
pave way for evidence‑based practice. As it is rightly put
forth that the body of knowledge is central to a developing
professional and so is true for physiotherapy profession, it
is still in its infancy requiring further growth.[6]
There is a wide scope and need to contribute and publish
research work in physiotherapy. Reasons for the same could
be many folds which may include generating evidence‑based

practice, documenting innovative clinical practice, verifying
the results of primary/secondary research, patenting a
new technique or a device, recording patients’ perception
regarding various forms of physiotherapy treatments, or
as simple as noting an opinion. However, with such a wide
scope to document/publish, we as physical therapists still
lack a zeal to pen, giving rise to a simple question as to why
or what stops us to write. This may relate to the personal
confidence of the authors, difficulty in identifying suitable
ideas for publishing, and choosing an appropriate journal
and target audience which may be a key factor for rejection
of a manuscript.[3‑5,7‑11] Although most of the academic
journals offer guidance about the specific layout and the
writing style, it may be still argued that the “how to write”
question is mainly associated with the well‑organized,
meticulously planned writing with good hold over the
language.
Because scientific writing is associated with the expansion
of the existing knowledge in our profession, it is necessary
to debate the support strategies that may be required
by a researcher seeking to publish, reducing the apathy
of “publish or vanish.” Another potential source of
deliberation in the present times is the better use of
digital and social media which could assist and reshape the
knowledge translation aptly defined as synthesis, exchange,
and application of knowledge by relevant stakeholders
to accelerate the benefits of global and local innovation
in strengthening health systems and improving peoples’
health.[12]
Regardless, as mentioned, the ultimate aim is to synthesize
the research results in the form of scientific publications
to improvise health care and encourage evidence‑based
practice by appropriately using research expertise,
continuous updates, and digital media to reduce the
evidence–practice gap as much as possible. Surviving in
the competitive academic world of the 21st century, a
shifting paradigm of “publish or vanish” is inevitable. It
is high time we embrace it and work toward it rather than
lamenting about it.
Renu B. Pattanshetty, Deepa C. Metgud1
Departments of Oncology Physiotherapy and 1Pediatric
Physiotherapy, KLE Institute of Physiotherapy, Belgaum, Karnataka,
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Original Article

Chemotherapy‑induced Peripheral Neuropathy and its
Correlation with Activities of Daily Living, Psychological
Well‑Being, Grip Strength, and Quality of Life in Cancer
Subjects: An Observational Study
Renu B. Pattanshetty, Anagha Kulkarni, Chinmayi Kulkarni, Manjiri Kulkarni
Department of Oncology Physiotherapy, KAHER Institute of Physiotherapy, Belagavi, Karnataka, India

Abstract

Background and Objective: The incidence of cancer is rapidly rising, resulting in an increase in the number
of patients opting for chemotherapy. Chemotherapy‑induced peripheral neuropathy (CIPN) is one of the
adverse and long‑lasting side effects which evidently affects the activities of daily living (ADLs), quality of life,
and psychological status. The objective of the present study was to assess for CIPN and find its correlation
with grip strength, ADL, psychological variables, and quality of life.
Settings and Design: This was an observational study undertaken in a tertiary care centre and cancer
hospital for a period of 6 months.
Materials and Methods: 102 subjects aged between 18 and 70 years were recruited. Subjects were
evaluated using Modified Total Neuropathy Score (mTNS), Hand dynamometer, KLE University Institute of
Physiotherapy (KLEU‑IPT) Objective Functional Assessment Scale, Depression Anxiety Stress Scale (DASS‑42),
and functional assessment of cancer therapy-general (FACT‑G).
Results: CIPN seemed to be more evident in lower limbs than the upper limbs when assessed using mTNS
scale. There was a statistical significance in reduction of grip strength (P = 0.00), KLEUIPT‑OFS, DASS‑42,
and FACT‑G with significant positive correlation (r = 0.05) with mTNS scores.
Conclusion: CIPN demonstrated to be more pronounced in lower limbs than upper limbs. CIPN has shown to
have significant correlation with the grip strength, quality of life, ADLs, depression, and anxiety, suggesting
an early physical therapy intervention to avoid such complications.
Keywords: Activity of daily living, Chemotherapy, Chemotherapy‑induced peripheral neuropathy, Depression,
Grip strength, Quality of life
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INTRODUCTION

Cancer is the uncontrolled growth and spread of cells
which invades surrounding tissue and can metastasize to
distant sites.[1] The world’s population is expected to be
7.5 billion by 2020, with an approximate prediction of
about 15.0 million cancer patients, along with death of
12.0 million cancer cases.[2] These figures are likely to grow
because of the increase in life span and shift from acute to
chronic illness.[2] The treatment options for cancer include
hormone therapy, stem cell transplants, radiation therapy,
surgery, chemotherapy, and palliative care. Cancer therapies
with targeted chemotherapeutic agents make the patient
vulnerable for long‑term treatment‑related side effects.
Chemotherapy‑induced peripheral neuropathy (CIPN) is a
type of neuropathic pain that is a major dose‑limiting side
effect that develops in alteration to neuromusculoskeletal
system.[3]
CIPN is one of the severe side effects, most commonly
seen with several chemotherapeutic drugs including
platinum agents, taxanes, vinca‑alkaloids, and thaladomides.
The pathophysiology of development of CIPN includes
disrupted microtubule‑mediated transport, axonal
degeneration; direct damage to dorsal root ganglion (DRG),
and mitochondrial dysfunction.[4‑6]
CIPN is generally thought to arise as a result of the
axoplasmic microtubule‑mediated transport disruption and
anterograde axonal degeneration, which cause direct damage
to sensory nerves of DRG.[7] These pathophysiological
changes also affect the daily activities of patient receiving the
chemotherapeutic drugs. Loss of muscle power interferes
with the independent activities of the patient. However,
there is limited literature on assessment of CIPN and its
correlation with grip strength, quality of life, psychological
variables, and activities of daily living (ADLs). Hence, the
present study was undertaken to assess the CIPN and its
correlation to the above‑mentioned variables.

The subjects were recruited in the study if they were in the
age group of 18–70 years, diagnosed with Stage I, II, III.
or IV cancers, and had undergone at least 1 chemotherapy
cycle or more and/or were undergoing chemotherapy.
The subjects excluded from this study were those who
received prior radiation therapy, psychologically unstable
subjects, or presence of any central and/or peripheral
nervous system.[8]
Procedure

After finding their suitability as per the inclusion
criteria, they were assessed for chemotherapy‑induced
peripheral neuropathy using the modified total neuropathy
score (mTNS) [Figure 1].
Grip strength was measured using a handheld dynamometer
with the dominant hand first. The subject was asked
to squeeze the dynamometer as much as he/she could
and average of 3 readings were taken with 1 min rest in
between.[9]
Outcome measures

1. CIPN was quantified using the mTNS. This scale
consists of 5 domains‑symptom extension, pin
sensibility, vibration sense, muscle strength, and
tendon reflexes. These domains are scored from 0 to
4 (minimum to maximum) with the total of this scale
being 20. Higher the score, worse is the progression
of CIPN[10]
2. KLE University‑Institute of physiotherapy (KLEUIPT)
Objective Functional Scale was used to evaluate the
ADLs of subjects postchemotherapy sessions.
This scale is divided into two domains, namely,
physical (max score‑315 and min score‑63) and
cognitive functions (max score‑85 and min score‑17).
The physical function is further divided into daily
ADLs and work‑related activities. These domains are
scored from 1 to 5, 1 being fully dependent and 5

MATERIALS AND METHODS

Design

The study was conducted at a tertiary care hospital and
cancer hospital in Belagavi, India. An ethical clearance was
obtained from the Institutional Review Committee prior to
the commencement of the study. Written informed consent
was obtained with detailed explanation in local language
including the risks and benefits to all subjects.
Study subjects

102 subjects were recruited from a tertiary health care
hospital and cancer hospital in Belagavi, Karnataka, India.
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Figure 1: Flow chart of the patients’ recruitment (STROBE Guidelines)
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being fully independent. The total score of this scale
is 400, higher the score implies more independence in
performing ADLs (r = 0.89)[11]
3. Depression Anxiety Stress Scale‑42 (DASS‑42)
analyzed the psychological status of the subjects. This
scale comprises 3 domains containing 14 questions
each, namely depression, anxiety, and stress. Scoring of
the domains ranged from 0 to 3, where 0 implies not
applicable whereas 3 implies very much applicable to
the subjects. Normative values for depression ranges
from 0 to 9, whereas 28 and above indicates extremely
severe depression. In case of anxiety, normal values
lie between 0–7 while, 20 and above is extremely
severe anxiety. Similarly, for stress, 0–14 indicates the
normal range whereas 34 and above are extremely
stressed (r = 0.85, r = 0.81, r = 0.80)[12]
4. Functional Assessment of Cancer Therapy – General
(FACT‑G) is a 27 item scale that measures quality
of life of an individual within the past 7 days
undergoing cancer therapy. It is divided into
4 domains, i.e., physical, social, emotional, and
functional well‑being. Each domain consists of
scoring ranging from 0 to 4, where 0 indicates ‘not
at all’ and 4 indicates ‘very much’ and is respectively
noted. Total score is 108. Higher the score indicates
better quality of life.[13]
Statistical analysis

Statistical analysis was done using SPSS (statistical package
of social sciences) Version. 23 to verify the results obtained.
Statistical measures such as mean and standard deviation
were used to analyze the demographic data. Pearson’s
correlation coefficient and paired “t” test were used to
statistically signify correlation between mTNS and the
variables such as grip strength, Functional Assessment
of Cancer Therapy‑General (FACT‑G), and DASS‑42.
Level of significance was set at Probability value ≤0.05
with power of study 85% and the correlation coefficient
set at r = 0.5.
RESULTS

The demographic data demonstrated that the number
of females (61.8%) suffering from cancer were more as
compared to males (38.2%). The mean age of males was
52.49 ± 8.91 years and females was 47.87 ± 5.68 years

who were undergoing chemotherapy. The average
body mass index (BMI) of males was 19.79 ± 2.33
(weight (in kg/height (meters) [2]) and females was
22.13 ± 3.21 [Table 1]. The mean chemotherapy cycles
undergone by males was 3.98 ± 2.12 and females was
4.51 ± 2.41 [Table 1]. Overall, mTNS scores when assessed
for both upper limbs and lower limbs in all subjects,
vibration, and tendon reflex domain of the mTNS scores
in both upper limbs and lower limbs showed significant
significance (P = 0.00) [Table 2]. Correlation between
mTNS scores and the outcome measures demonstrated
weak positive correlation with KLEUIPT Objective
Functional Scale, DASS‑42, and quality of life (QOL)
and strong positive correlation with grip strength of high
statistical significance (P = 0.00.) [Table 3].
Table 4 demonstrates the various chemotherapy
drugs administered to the study subjects and their
mTNS scores in both lower limbs and upper limbs.
However, the results obtained could not be analyzed for
statistical significance, since the number of the patients
administered with the various drugs were small in terms
of sample size.
Correlation of BMI of study subjects with all outcome
measures suggested high statistical significance in
terms of grip strength of both the dominant and
nondominant hands (P = 0.00), depression (P = 0.024),
stress (P = 0.029), and physical and functional well‑being
of FACT‑G (P = 0.009, P = 0.018) [Table 5].
DISCUSSION

In the present study, screening of subjects undergoing
chemotherapy for CIPN, grip strength, quality of life,
functional ADL, and quality of life was evaluated. The
subjects were given respective questionnaire to assess the
above‑mentioned parameter.
The changes that occur with CIPN may be sensory or
motor in nature though motor changes solely without
sensory symptoms are rare in CIPN. Progressive distal
symmetrically distributed symptoms of tingling, pins and
needles sensations, numbness, burning, altered sensation,
or increased sensitivity that may be painful in the feet
and hands are commonly seen. Motor symptoms include

Table 1: Demographic data of all subjects in the study
Gender

Mean-age

Mean-weight

Mean-height

Mean-BMI

Mean-chemotherapy-cycle

Male
Female

52.49±8.91
47.87±5.68

48.39±6.51
58.17±5.12

1.56±.14
1.66±.32

19.79±2.33
22.13±3.21

3.98±2.12
4.51±2.41

BMI: Body mass index
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Table 2: Comparison of various components of modified total
neuropathy score scores in upper limb and lower limbs of all
the subjects in the study
Variable
Symptom
extension
Pin sensibility
Vibration
Strength
Tendon
reflexes

Mean±SD
mTNS upper limb mTNS lower limb

t

P
0.064

1.35±1.17

1.66±1.18

1.884

0.10±0.46
1.58±1.18
1.61±1.02
0.80±0.89

0.09±0.40
2.26±0.95
1.70±0.94
1.29±0.77

0.166 0.869
4.533 0.000*
0.655 0.513
4.025 0.000*

*Level of significance P≤0.05. SD: Standard deviation,
mTNS: Modified total neuropathy score

Table 3: Correlation between modified total neuropathy score
scores and outcome measures of all subjects in the study
Outcome measures
KLEUIPT OFS
Daily ADLs
U
L
Work-related activities
U
L
Cognitive function
U
L
DASS
Depression
UL
LL
Anxiety
UL
LL
Stress
UL
LL
QOL-FACT G
Physical wellbeing
UL
LL
Social wellbeing
UL
LL
Emotional wellbeing
UL
LL
Function wellbeing
UL
LL
Grip strength
Total strength
R
L

Pearson’s correlation

P

n

−0.075
−0.283

0.453
0.004*

102
102

−0.343
−0.277

0.000*
0.005*

102
102

−0.123
−0.132

0.0217
0.185

102
102

0.414
0.461

0.000*
0.000*

102
102

0.473
0.380

0.000*
0.000*

102
102

0.380
0.401

0.000*
0.000*

102
102

.286
0.368

0.004*
0.000*

102
102

−0.053
0.065

0.597
0.514

102
102

0.233
0.342

0.018*
0.000*

102
102

−0.119
−0.078

0.234
0.437

102
102

−0.464
−0.503

0.000*
0.000*

102
102

*Level of significance P≤0.05. KLEUIPT: KLE University- Institute of
physiotherapy, OFS: Objective functional scale, ADL: Activities of daily
living, DASS: Depression Anxiety Stress Scale, QOL: Quality of life, FACT
G: Functional activity cancer therapy-general, R: Right grip, *L: Left grip,
U: Upper limb, UL: Upper limb affection, LL: Lower limb affection, L:
lower limb

weakness in the extremities that is hands and the feet,
especially the muscles.[14‑18] The present study suggested
significant affection of CIPN in subjects undergoing
130

chemotherapy. Most of the subjects in the present study
had undergone more than one cycle of chemotherapy.
As CIPN is featured by motor weakness and sensory
symptoms of pain, tingling or numbness, it is often
associated with problems like reduction in grip strength,
independent functioning of daily activities further causing a
negative impact on the psychological aspects and eventually
disturbing the quality of life.
Breast cancer is the most common cancer in women in
India accounting for 27% of all the cancers. Majority
of the subjects were breast cancer survivors undergoing
chemotherapy in the present study, which may explain the
reason for CIPN more in them.[19] Prasad et al. assessed
the peripheral neuropathy in Type 2 diabetes mellitus
subjects and found lower mean age group.[20] This may be
attributed to early detection and treatment at a relatively
early age of onset.
Though BMI was in normal limits in the present study,
studies suggest that as the tumor enlarges, the host’s
muscle mass and adipose mass is reduced. Progressive
muscle wasting and anorexia are frequently seen as
complications in cancer subjects and thus, resulting in
weight loss.[21] Decrease in weight has been correlated with
decrease in performance of activities in cancer subjects.
The frequency of weight loss has demonstrated with an
increase in metastases with males losing significant weight
than females.[22,23] Higher BMI have demonstrated higher
prevalence of Peripheral Neuropathy.[24]
Maximum impair ments were noted in subjects
receiving a combination of leucovorin and 5FU,
equally affecting both upper and lower limbs in
the present study. Similarly, cyclophosamide when
administrated alone showed a high score on mTNS.
Cisplatin when administered solely, demonstrated a
higher CIPN score in lower limbs than the upper limbs.
Minimal impairment was seen in the combination of
Adriamycin and vincristine. Six cycles of vincristine
seems to alter neuropathic symptoms along with
altered bowel function with inability to go upstairs
independently, thus affecting the ADLs.[25] Cisplatin in
combination in Vitamin E has demonstrated decreased
evidence of CIPN (25%) as compared to Cisplatin and
paclitaxel (73%). [26] Paclitaxel related to neuropathy
may be due to microtubule disruption which is present
in the cytoplasm. Paclitaxel causes proliferation and
disruption of normal functions of cells because of the
formation of abnormal bundles of microtubules which
bring about a desired effect on the tumor but may be
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Table 4: Chemotherapeutic drugs and their relative modified
total neuropathy score scores in upper limb and lower limb
of all the subjects in the study
Drug
5 fluracin (n=1)
5FU (n=6)
5FU and epirubicin (n=1)
Adriamycin and vincristine (n=3)
Adriamycin and bleomycin (n=2)
Adriamycin and cyclophosphamide
(n=1)
Carboplatin (n=1)
Cisplatin (n=11)
Cisplatin and 5FU (n=2)
Cisplatin and placitaxel (n=3)
Cyclophophamide (n=3)
Docetaxel (n=2)
Doxorubicin (n=2)
Doxorubicin and endoxan (n=3)
Doxorubicin and endoxan and 5FU (n=2)
Epirubicin and cyclophosphamide and
5FU (n=9)
Etopside (n=2)
Folfox (n=2)
Leucovarin and fluracin (n=1)
Leucovarin and 5FU (n=1)
Leucovarin and 5FU and oxaloplatin
(n=3)
Oplatin (n=2)
Oxaloplatin (n=2)
Oxaplatin and leucovarine (n=2)
Paclitaxel (n=5)
Paclitaxel and cisplatin (n=23)
Paclitaxel and cisplatin and zoban (n=2)
Paclitaxel and carboplatin (n=3)
Paclitaxel and unicarb (n=1)
FEC (n=3)
Zopan (n=2)
Zoldro (n=1)

Total upper
limb mean

Total lower
limb mean

2
4.33
3
0
8
1

8
6.83
3
0
10
1

2
6.27
4.5
3.67
8.33
7
7
4.5
3
6

2
7.64
6
6.33
10.00
8
6
4.5
3
6.78

5.5
4.5
6
10
4.67

7.5
5
5
10
7.33

4
3.5
5
5.5
5.30
5.5
6.33
7
9.00
7
4

6
4
6.5
7
7.57
10
6.67
7
10.67
9
9

harmful to normal tissues. Microtubules are necessary
for maintaining structural functions of the nerves.[27]
In present study, mTNS scale was used to assess the CIPN.
There was increase in mTNS scores of in lower limb with
score of 7 when compared to upper limbs with score
of 5.46 suggesting lower limbs affection more than the
upper limbs. CIPN has also been studied in association
with indices of Berg Balance scale, time up and go and
FACT‑G. [10] CIPN has shown to be correlated with
neurotoxicity demonstrating a positive correlation with
psychological status and sleep in cancer though sleep quality
was not assessed in present study.[28]
The patterns of ADLs in subjects receiving chemotherapy
using Karnofsky Performance Status Index, Beck
Depression Inventory have demonstrated that women are
depressed at the beginning of first cycle demonstrating a
significant correlation between ADLs and chemotherapy

Table 5: Correlation of body mass index and outcome
measures of all subjects in the study
Outcome measures
Grip strength
Right grip strength
Left grip strength
DASS
Depression
Anxiety
Stress
mTNS
Total upper limb
Total lower limb
KLEUIPT OFS
Daily ADLs
Work-related ADLs
Cognitive function
QOL-FACT G
Physical well-being
Social family well-being
Emotional well-being
Functional well-being

Pearson
correlation

P

n

−0.516
−0.497

0.000*
0.000*

102
102

−0.224
−0.186
−0.216

0.024*
0.061
0.029*

102
102
102

−0.117
−0.130

0.241
0.193

102
102

0.079
0.156
0.162

0.427
0.119
0.105

102
102
102

−0.257
0.138
−0.161
0.234

0.009*
0.167
0.106
0.018*

102
102
102
102

*Level of significance P≤0.05. KLEUIPT: KLE University- Institute of
physiotherapy, OFS: Objective functional scale, ADL: Activities of daily
living, DASS: Depression Anxiety Stress Scale, QOL: Quality of life,
FACT G: Functional activity cancer therapy-general, MTNS: Modified
total neuropathy score

cycles. However, though ADLs were affected the present
study correlation between the chemotherapy cycles and
ADLs were not studied.[29]
In case of Functional Assessment of Cancer
T h e r a p y ‑ G e n e r a l , a p o s i t ive c o r r e l a t i o n wa s
demonstrated between chemotherapy cycle and
social‑well‑being (P = 0.032) domain. Correlating
between subject reported QOL and nurse led bedside
evaluations of CIPN symptoms demonstrated a weak
negative correlation scores with emotional well‑being and
QOL and following nurse‑reported parameters.[30] In the
present study, ADLs, work‑related activities, and cognitive
function were correlated with mTNS scores for Upper
Limb and Lower limb as demonstrated in other studies.[31]
Chemotherapy is known to cause significant depression in
subjects of higher than 50 years of age in both day care
centre and in hospital subjects.[32] Postmenopausal women
with stage I‑III breast cancer and were evaluated for risk
factors associated with presence of CIPN reported greater
insomnia severity, anxiety and depression[19] Colorectal
cancer survivors demonstrated trouble in opening and
closing jars due to upper limb muscle weakness leading to
loss of grip strength in the upper extremity hence making
it difficult to perform domestic activities as observed in
the present study.[33]
Grip strength has demonstrated significant positive
correlation with the mTNS scores. Grip strength has
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also been considered as predictors of mortality in
elderly suggesting loss of muscle mass and/or increase
in adiposity, though the mechanism is not clear.[34] An
exploratory study suggests that CIPN results in diverse
symptoms being mild to severe, from emotional distress,
alterations in functional ability and social role impairment
within whole.[35]

12.
13.
14.
15.

CONCLUSION

16.

The present study demonstrated increased affection
of CIPN in females compared to males due to the
heterogeneous distribution of the subjects in the present
study with higher affection of neuropathy in the lower
limbs than the upper limbs. Overall, the study demonstrated
strong correlation with mTNS scores and grip strength and
weak correlation with quality of life and ADLs suggesting
an early physiotherapy intervention in preventing upper
limb neuropathy during the chemotherapy cycles.
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Effect of Integrated Neuromuscular Inhibition Technique on
Trigger Points in Patients with Nonspecific Low Back Pain:
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Abstract

Background and Objective: Trigger points in the myofascial system form the major reason for pain and
tenderness in nonspecific low back pain (NSLBP). These points can be treated using manual therapy
techniques such as integrated neuromuscular inhibition technique (INIT). Due to lack in the literature about
its effect in NSLBP condition, the present study was undertaken to evaluate the effects of INIT on trigger
points in patients with NSLBP.
Materials and Methods: Forty‑four patients with NSLBP were randomly assigned to either of the two study
groups using envelope method. Group A (n = 22) was treated with stretching and strengthening exercises,
whereas Group B (n = 22) was treated with INIT. Both the groups received hot moist pack and therapeutic
ultrasound as common treatment. Five consecutive sessions of intervention were given over 5 days. Outcome
measures in terms of pain pressure threshold (quadratus lumborum [QL] and erector spinae [ES]), lumbar
range of motion (ROM), and disability were measured at baseline and end of the fifth session of treatment.
Results: The within‑group analysis showed a reduction in pain, improved ROM, and disability in both the
study groups (P < 0.001). However, the between‑group analysis reported that INIT was more effective than
the control group in terms of reducing trigger point tenderness of QL (P = 0.0011) and ES (P = 0.0001) as
well as reducing functional disability (P = 0.0481) but not the ROM (P > 0.05).
Conclusion: The present study concluded that INIT is superior to stretching and strengthening exercises
in reducing trigger point tenderness and better functionality in patients with nonspecific low back pain.
Keywords: Erector spinae, Ischemic compression, Muscle energy technique, Quadratus lumborum, Strain
counterstrain
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INTRODUCTION

Low back pain (LBP) is any discomfort or pain felt in the
body which is localized between the costal margins and
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above the inferior gluteal fold ranging from the first lumbar
vertebra to anywhere between till the first sacral vertebra.[1,2]
Nonspecific low back pain (NSLBP) is the pain which is
not linked to any pathology in specific, like in the cases of
inflammatory disorders, infections, tumors, osteoporosis,
radiculo‑arthropathies, and fractures.[2]
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Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to remix,
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The estimated prevalence of NSLBP is 23% and
incidence of 11%–22% in the general population.[1]
Studies say that nearly 50% of the population at the age
of 30 years will have experienced a significant incidence
of LBP.[3] LBP is a worldwide problem with a lifetime
prevalence of 84%.[2]
It is said that trigger points form the major part of pain
suffered by people with musculoskeletal dysfunction.[4]
NSLBP is one such condition in which trigger points are
formed in paraspinal muscles such as erector spinae (ES)
and quadratus lumborum (QL).[5] The presence of trigger
points could be due to repetitive loading on the muscle
tissue. One of the probable causes of the formation
of these trigger points is the presence of dysfunctional
endplates, which causes a decrease in the sarcomere
length of the muscle fiber. These trigger points need to
be released or treated to avoid further aggravation of
symptoms. Trigger points can be categorized as either
active or latent. Active trigger points are those that cause
pain at rest or with activity of the muscle containing the
trigger point. According to the authors, a latent trigger
point does not cause pain but may cause restricted
movement and weakness of the muscle containing the
trigger point.[6]
Literature suggests that trigger points can be treated
effectively with various manual therapy techniques such as
ischemic compression (IC),[5] positional release technique/
strain counterstrain (SCS) technique,[7] deep transverse
friction massage,[7] and muscle energy technique (MET)[8] in
patients with LBP, thereby resulting in deactivating trigger
points and reducing pain intensity. However, controversies
do exist in the literature.[8]
Although clinical trials have been conducted to study
the efficacy of individual techniques that include MET,
IC, and SCS techniques in neck and myofascial pain
syndrome, it was hypothesized that a combination of
the three techniques may be more effective in treating
the trigger points as suggested by Leon Chaitow. This
method is termed as an integrated neuromuscular
inhibition technique (INIT). Chaitow and Crenshaw state
that the combination of IC, MET, and SCS produces the
most effective, targeted approach to trigger point release.
They suggested that the benefit of this technique lies in
its multifaceted approach. It allows for delivery of the
techniques in a single coordinated manner.[4] Effectiveness
of INIT was examined in a comparative study against
postisometric relaxation maneuver to deactivate the taut
bands in the neck region, particularly the trapezius muscle,
and found that INIT had better improvement, concluding
100

that a combination of the three techniques has a better
outcome.[9]
Further, there occurs a vacuum in literature about the use
of combination of the three techniques, which is known
as INIT method of management in patients with NSLBP
necessitating additional research to be carried out to fill
the gap in literature. Hence, the objective of the present
study was to evaluate the effects of INIT on severity trigger
points of QL and ES in patients with NSLBP.
MATERIALS AND METHODS

Study design

The study was a randomized controlled trial that was
performed on voluntary participants with lower back pain
at a tertiary care hospital, Belagavi, Karnataka. The research
had been approved by the institutional research and ethics
committee. Before the beginning of the study, a written
informed consent was obtained from all participants.
Participants and randomization

Individuals between 18 and 35 years of age with NSLBP
were screened for inclusion and exclusion criteria.
Individuals were informed about the aims and procedure
of the study. They were included if they had NSLBP in
the past 3 months, the presence of trigger points in the
low back region, reduced lumbar range of motion (ROM),
and a minimum score of 10% on the Modified Oswestry
Disability Questionnaire (MODQ). Individuals were
excluded if they had any history of recent spinal surgeries,
vertebral fractures, lumbar radiculopathy, pregnancy,
diagnosed with any recent systemic illnesses or infections,
and diagnosed with any other comorbid conditions related
to the spine such as prolapsed intervertebral disc.
After screening 80 participants, a total of 44 participants
were included in the study and randomly allocated using
envelope method to Control Group A (stretching and
strengthening exercise along with conventional therapy)
and Experimental Group B (INIT along with conventional
therapy) [Figure 1].
Measurement of treatment outcomes

Pain was assessed using pressure algometer. The trigger
points were identified bilaterally by the therapist using
palpation method on the ES and QL muscles, and the
analog pressure pain algometer was applied vertically at
approximately 2 kg/cm/s to these points slowly. The
participant was instructed to report forthwith verbally
when the sense of pressure changed to a sense of pain.
The reading was recorded on the pressure algometer in the
unit of pounds (lbs).[10]
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exercise + conventional therapy) and Experimental
Group B (INIT + conventional therapy). The intervention
for both the groups was given for 5 consecutive days.

Subjects screened for
eligibility (n = 80)

Enrollment

Excluded (n = 36)
Not met inclusion criteria (n = 15)
Age above 35 years (11)
Refused to participate (n = 10)
Randomized (n = 44)

Allocation by envelope method
GROUP A- Control Group
(stretching and strengthening +
conventional therapy)
Dropouts (n = 0)

GROUP B- Experimental Group
(INIT + conventional therapy)
Dropouts (n = 0)

Analyzed (n = 22)

Analyzed (n = 22)

Figure 1: CONSORT flow diagram

MODQ was used to assess to what extent back pain
has affected the functional capacity of the participant.
This scale consists of 10 items in the form of daily
living tasks with each item scoring from 0 to 5, where
0 is no difficulty in performing that activity and 5 is
inability to perform that activity. The participants had
been advised to answer the questionnaire by marking
every item with the most suitable response. In case
of language barrier, the questions were translated and
explained to the participant in their vernacular language
and their response was noted.[11]
Modified Schober’s test was used to assess the flexion
and extension ROM of the lumbar spine. The posterior
superior iliac spine was located and marked with a midpoint.
A point 10 cm above from the midpoint was labeled,
and another point was marked 5 cm below the midpoint.
The participant was then asked to bend forward, and the
movement of lumbar flexion was reported as the distance
between the two points. The participant was then asked
to bend backward, and the distance was reported as a
movement of lumbar extension.[12]
To determine lumbar side flexion (ROM), the finger‑to‑floor
test was used. In this, the participant was standing with the
arms by the side. The measurements were taken from the
tip of the middle finger to the ground. The participant
was then asked to bend laterally, and the distance from the
middle finger’s tip to the ground was again measured and
the difference was documented.[13]
Intervention

Par ticipants were randomly allocated to either
Control Group A (stretching and strengthening

Conventional therapy

The common treatment given to the participants of the
two study groups consisted of conventional therapy that
included heat therapy for the trigger points unilaterally
in the QL and ES muscles in the low back region using
hot moist pack for a duration of 15 min, followed by
therapeutic ultrasound. Ultrasound was applied for
6 min with a frequency of 3 MHz and a power of
0.8–1 watt/cm2 at the trigger points in the lower back
region.[14‑16]
Control Group A (stretching and strengthening
exercise with conventional therapy)

The control group received stretching exercises for QL
and ES muscles with a hold duration of 30 s for three
repetitions. The strengthening exercises were given to
the abdominals, oblique, and back extensor muscles that
included partial curl‑up, cross curl‑up, and side bridge for
the anterior muscle group and bird dog exercise for the rear
muscle group. Each exercise was given for ten repetitions,
followed by a rest period of 2 min[17,18] [Figure 2a‑f].

Experimental Group B (integrated neuromuscular
inhibition technique with conventional therapy)

The experimental group received INIT which included
IC, SCS, and MET for the low back region for the QL
and ES muscles. IC was given by the therapist on the
trigger point which was maintained for 90 s [Figure 3a].
This was followed SCS technique in which the participant
was passively positioned in a comfortable position either
in trunk flexion, extension, or lateral flexion, maintaining
the previously held pressure at the trigger point by the
therapist [Figure 3b]. This was followed by the MET, where
the participant was in supine position, and the patient had
to laterally flex the trunk away from the side which was
affected. The individual was asked to side bend toward the
affected side. This was held for 10 s which was followed
by a stretch on the opposite side for 30 s [Figure 3c]. The
entire sequence was repeated five times.[4]
Statistical analysis

The   Statistical Package for the Social Sciences software
version 20.0(SPSS for windows, Armonk, NY: IBM corp.,
USA) was used for statistical analysis. Statistical tests such as
Kolmogorov–Smirnov test for normality, paired t‑test, and
independent sample t‑test have been used. The data collected
followed normality distribution. A comparison between the
groups was using an independent t‑test. Pre‑ and postdata
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a

b
a

c

b

c

d

Figure 3: Integrated neuromuscular inhibition technique. (a) Ischemic
compression. (b) Strain counterstrain. (c) Muscle energy technique

Table 1: Summary of the demographic data
Variables

e

f

Figure 2: Stretching and strengthening exercise. (a) Erector spinae
stretch. (b) Erector spinae stretch. (c) Partial curl‑up. (d) Rotation
curl‑up. (e) Side bridge. (f) Back extensor strengthening exercise

were compared using a paired t‑test. A probability value
of < 0.05 was considered as statistically significant.
RESULTS

Table 1 provides details on the demographic profile and the
baseline characteristics of participants. A comparison between
the groups implied normal demographic distribution. Most of
the individuals in the study were slightly overweight; therefore,
the body mass index was more toward the upper limit of
normal range.
There was a statistically significant reduction in the mean
of pressure pain threshold (PPT) scores of ES with a
greater percentage of change in Experimental Group
B with 47.13% (P < 0.0001) as compared to Control
Group A with 7.79% (P = 0.11) [Table 2]. There was
a statistically significant reduction in the mean of PPT
scores of QL in Experimental Group B as compared to
Control Group A (P < 0.0001). The percentage change
in the INIT group (51.01%) was greater than the control
group (10.12%) [Table 3].
A comparison of pre‑ to posttest for lumbar flexion and
lumbar extension ROM showed a significant difference with
percentage of change in Group A being 4.10% for flexion
and 9.64% for extension and Group B being 4.26% for
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Gender, n (%)
Male
Female
Age (years)
BMI (kg/m2)

Groups
Group A (n=22)
Group B (n=22)
6 (27.27)
16 (72.73)
28.82±9.27
25.80±3.79

6 (27.27)
16 (72.73)
26.27±6.29
24.60±3.63

P

0.3229
0.2891

Group A: Control group (stretching and strengthening exercise
+ conventional therapy), Group B: Experimental group (INIT +
conventional therapy), BMI: Body mass index, INIT: Integrated
neuromuscular inhibition technique

Table 2: Within- and between-group comparison of pre- and
posttest scores of pain pressure threshold of erector spinae
(lbs)#
Time points
Pretest
Posttest
Difference
Percentage of change in
Paired t (within)
P
*

Groups
Group A
Group B

Unpaired
t

P

11.09±3.83 11.09±2.27 0.0000 1.0000
11.95±3.88 16.32±4.35 −3.5108 0.0011*
0.86±2.49 5.23±3.10 −5.1440 0.0001*
7.79
47.13
−1.6244
−7.9080
0.1192
0.0001*

Statistical significance P <0.05

flexion and 14.28% for extension (P < 0.01) [Tables 4 and 5].
A comparison between pre and post test values of lateral
flexion (Right and Left) showed statistical significance
[Table 6 and 7]. However, between‑group analyses for all
the above‑mentioned movements showed an insignificant
difference, indicating that both the groups were equally
effective.
Analysis of MODQ scores showed a percentage of
change in Group A to be 11.59% (P = 0.0002) and in
Group B 19.63% (P < 0.01). The between‑group analysis
also showed a significant difference with P = 0.0349
[Table 8].
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Table 3: Within- and between-group comparison of pre- and
posttest scores of pain pressure threshold of quadratus
lumborum (lbs)
Time points
Pretest
Posttest
Difference
Percentage of change in
Paired t (within)
P

Groups
Group A
Group B

Unpaired
t

Table 6: Comparison of pre- and posttest scores of lateral
flexion (right) (cms) between both groups
Time points

P

11.23±3.72 11.23±2.60 0.0000 1.0000
12.36±3.55 16.95±3.46 −4.3439 0.0001
1.14±1.75 5.73±3.25 −5.8252 0.0000
10.12
51.01
−3.0392
−8.2554
0.0062
*0.0000

Pretest
Posttest
Difference
Percentage of change in
Paired t (within)
P

Groups
Group A
Group B

P

Unpaired
t

12.86±4.17 14.02±3.95 −0.9465 0.3493
14.24±3.74 16.00±3.26 −1.6614 0.1041
1.37±1.52 1.97±1.77 −1.2050 0.2350
10.67
14.07
−4.2331
−5.2208
0.0004*
0.0001*

*Statistical significance P <0.05

*Statistical significance P <0.05

Table 4: Within- and between-group comparison of pre- and
posttest scores of lumbar flexion
Time points
Pretest
Posttest
Difference
Percentage of change in
Paired t (within)
P

Groups
Group A Group B

Unpaired
t

Table 7: Comparison of pre- and posttest scores of lateral
flexion (left) (cms) between both groups
Time points

P

5.20±1.10 5.55±0.86 −1.1734 0.2472
5.42±1.10 5.79±0.93 −1.2151 0.2311
0.21±0.28 0.24±0.27 −0.2749 0.7847
4.10
4.26
−3.6236
−4.0795
0.0016*
0.0005*

Pretest
Posttest
Difference
Percentage of change in
Paired t (within)
P

Groups
Group A
Group B

Unpaired
t

P

12.43±4.08 12.98±2.71 −0.5228 0.6039
13.36±3.83 14.77±2.12 −1.5107 0.1384
0.93±1.70 1.80±1.88 −1.5978 0.1176
7.50
13.84
−2.5718
−4.4763
0.0178*
0.0002*

*Statistical significance P <0.05

*Statistical significance P <0.05

Table 5: Comparison of pre- and posttest scores of lumbar
extension (cms) between both groups
Time points

Groups
Group A

Pretest
Posttest
Difference
Percentage of change in

Group B

Unpaired
t

−3.1670

−5.0586

P

0.0046*

0.0001*

Time points

P

2.26±0.51 2.44±0.69 −0.9430 0.3511
2.48±0.54 2.78±0.61 −1.7255 0.0918
0.22±0.32 0.35±0.32 −1.3120 0.1966
9.64
14.18

Paired t (within)

Table 8: Comparison of pre- and posttest scores of the Modified
Oswestry Disability Questionnaire (%) between both groups#

*Statistical significance P <0.05

DISCUSSION

In the present study, the percentage of females diagnosed
with NSLBP was greater than males. The global prevalence
of NSLBP stated that females are at a greater risk of
developing LBP, which was explained to be due to low
pain threshold sensitivity in females.[19,20]
Myofascial trigger points (MTrPs) are painful points felt
on palpation of the tightened fibers of the skeletal muscle
which need to be released or treated to avoid further
aggravation of the symptoms.[21]
The INIT group showed to be superior to the control
group in terms of pain and functionality. This can be
due to the fact that INIT incorporates the application of
combination of IC, positional release, or SCS technique and
MET. A combination of these techniques is recognized to
be effective in deactivating trigger points. The findings of

Groups
Group A
Group B

Unpaired
t

P

Pretest
34.50±5.33 34.05±5.32 0.2832 0.7784
Posttest
30.50±4.89 27.36±5.32 2.0358 0.0481*
Difference
4.00±4.14 6.68±4.02 −2.1806 0.0349*
Percentage of change in
11.59
19.63
4.5314
7.8030
Paired t (within)
0.0002*
0.0001*
P
*Statistical significance P <0.05

the present study are in consensus with another study where
INIT was given for trapezius muscle.[9] The results of the
study showed a reduction in pain and better functionality.
This can be explained by a few factors. The first factor is
that there is an increase in muscle stretch tolerance. Second,
MET diminishes the periarticular block that enhances tissue
extensibility and joint mobility. Third, the SCS technique
restores the contracted muscle fibers to their normal
resting length which could be based on the barrier‑release
concept. This concept explains that when pressure is
applied to the trigger points in the form of compression
force, there is an activation of mechanoreceptors that
lead to local rise in ischemia and blood flow. Further, the
tightened muscle is kept in a position of ease where there
is resetting of the muscle spindles which are the receptor
organs responsible for maintaining the tone in the muscle.
Therefore, once the muscle spindles are realigned, there is
an increase in the length of the muscle.[9]
The improvement in the INIT group in the present study
can also be explained by individual effects of each of the
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three techniques applied. There are various therapeutic
mechanisms proposed to explain the effects of IC
technique; the pressure applied on the taut band on the
muscle fiber increases the length of the sarcomere on
the affected MTrP and thus decreases the pain. Another
explanation given is the formation of reactive hyperemia
in the MTrP which causes a reduction in pain.[22]
The effectiveness associated with MET could be
attributed to the effect of the Golgi tendon organs that
are activated during the stretch of a muscle which has
a negative effect on the motor neuronal discharges and
hence reducing the reflex contraction caused by the
stretch reflex. This eventually leads to the relaxation of the
musculotendinous unit causing the sarcomere to return to
its original length, thus increasing the length of the muscle
fiber from its shortened position to its normal length.[23]
Isometric muscle contraction performed during MET is
said to cause a change in the flow of blood and lymph
pressure gradients causing decongestion in paraspinal
muscles.[24‑26] The improvement in functional disability is
in accordance with another study conducted by William
E et al. where METs were administered to patients with
acute LBP over a period of 4 weeks. The study showed
a marked improvement in the Oswestry Disability Index
which assesses the overall functional evaluation of the
patient.[27]
In the SCS technique, the trigger point is pressed causing
the mechanoreceptors to be activated and cause a local
rise in ischemia and blood flow and the tightened muscle
is kept in a position of ease where there is resetting of the
muscle spindles which are receptor organs responsible
for maintaining the tone in the muscle; therefore, once
the muscle spindles are realigned, there is an increase
in the length of the muscle, which is the explanation to
the decrease in pain and increase in ROM in the current
study.[28]
It is a proven fact that pain can cause limitation in activity
levels.[23] This may further lead to a reduction in the available
ROM, thus causing negative effects on the daily task
performance. Thus, a reduction in pain intensity may have
improved daily task performance which may have further
reduced the individual’s activity limitation.
The drawbacks of the present study were that the
strength of the abdominals and back extensors was not
assessed before giving strengthening exercises and that
there was a lack of follow up to monitor the long‑term
effects of the intervention. The future scope of this study
is that more studies can be carried out with more precise
104

outcome measures to check for muscle activity at the low
back region with devices of high validity and reliability.
CONCLUSION

The present study provides evidence to prove that INIT
resulted in deactivating trigger points in patients with
NSLBP than stretching–strengthening exercises. The study
also gives evidence that the combination of IC, SCS, and
MET (INIT) can aid in better functional outcomes along
with alleviated pain in patients with NSLBP with the
presence of trigger points.
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Abstract

Background and Objective: Literature suggests spinal mobilization with arm movement (SMWAM)
individually is effective in treating cervical radiculopathy. There is paucity of literature on myokinetic
stretching technique (MST) and evidence which compare MST and SMWAM. The aim of the present study
was to evaluate the effect of MST and SMWAM on range of motion (ROM), pain, functional disability, and
grip strength in subjects with cervical radiculopathy.
Materials and Methods: A randomized clinical trial with thirty two subjects diagnosed with cervical
radiculopathy were included in the study and randomly divided into two groups of 16 subjects each where,
Group A received MST and Group B received Mulligan’s SMWAM along with the conventional treatment.
Outcome measures were assessed on the 1st day preintervention and 6th day postintervention where pain
intensity was assessed using visual analog scale, ROM using universal goniometer, grip strength using hand
dynamometer, and functional performance using neck disability.
Results: Within group analysis showed pain relief, improvement in ROM, and reduced disability which was
statistically significant in both the groups (P < 0.0001) whereas the between group analysis revealed no
statistical significance. There was no significant difference in grip strength scores between the groups (P = 1).
Conclusion: The study concluded that MST and SMWAM are equally effective in relieving pain, improving
ROM, and functional disability in subjects with cervical radiculopathy.
Keywords: Cervical radiculopathy, Grip strength, Mulligan mobilization, Myokinetic stretching technique
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INTRODUCTION

Cervical radiculopathy is defined as a disease process
marked by nerve compression from herniated disc
material or arthritic bone spurs. Cervical radiculopathy
leads to pain in the neck, radiating to arm or numbness

in the distribution of a specific nerve root. The
radicular pain is often accompanied by motor or sensory
disturbances. In spite of the fact that the causes of
radiculopathy are varied (e.g., acute disc herniations,
cervical spondylosis, and foraminal narrowing) they all
lead to compression and irritation of an exiting cervical
nerve root.[1]
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Cervical radiculopathy constitutes 5%–36% of all
radiculopathies.[2] In general, rate of occurrence of cervical
radiculopathy is 83/100,000 with an increased prevalence
in the fifth decade of life (203/100,000).[3] The treatment
options for patients with cervical radiculopathy vary
from conservative management to surgery. There are
evidences that suggests that patients who are managed
conservatively may have superior outcomes compared to
those undergoing surgeries.[4]
Physical therapy is a popular nonsurgical approach that is
relatively safe and effective in the management of patient
with cervical radiculopathy. Physical therapy includes
treatment such as electrotherapy, exercise therapy, and
manual therapy.[4]
In spinal mobilization with arm movement (SMWAM),
a sustained transverse glide to the spinous process of
a vertebra is applied while the restricted peripheral
joint movement is performed actively or passively. The
mobilization must result in a symptom‑free movement.
This technique is based on the knowledge that when the
shoulder girdle moves, the muscles attached to the scapula,
cervical vertebrae, and upper thorax cause simultaneous
spine movement.[5]
Myokinetic stretching technique (MST) is a form of
myofascial release, which involves active or passive
stretching and movement as well as muscle energy
techniques until a desirable release from the taut band
is achieved.[6] MST was used in infants with congenital
muscular torticollis, which showed improvement in
range of motion (ROM) and muscle thickness as well as
shortened the treatment duration.[7]
Literature reported that SMWAM individually is effective
in subjects with cervical radiculopathy.[8] However, there is
paucity of literature on MST and evidence which compare
MST and SMWAM. Hence, the present study intends to
evaluate the effect of MST and SMWAM on ROM, pain,
functional disability, and grip strength in subjects with
cervical radiculopathy.
MATERIALS AND METHODS

Design and sampling

This randomized clinical trial included 32 subjects with
cervical radiculopathy. The sample size was calculated
as 32 with 16 in each group with power = 90% and α
error = 5%. An approval of the study was obtained from
the Institutional Ethical Committee. All patients provided

informed consent following an explanation of the study.
The trial is registered with clinical trial registry – India with
trial number CTRI/2018/07/014925.
Subjects

Both male and female subjects between the age group
of 30–50 years, with radiating pain from neck to upper
limb for more than 3 weeks, Spurling’s test positive,
cervical distraction test positive, positive upper limb
neurodynamic test, and neck disability score <50% were
included in the study. Subjects with any trauma or injury
to the head and neck region <6 months, any comorbid
factors such as congenital, malignant, autoimmune, and
neurological conditions involving cervical spine and
head, vestibular impairment demonstrated by vertigo,
dizziness or motor imbalance, subjects with any skin
allergy or skin conditions, osteoporosis, pregnancy, and
any systemic illness were excluded in the study. A total of
32 individuals were included in the study and randomized
into two Groups A and B, 16 in each group by envelope
method [Figure 1].
The outcome measures included were ROM, pain intensity,
functional disability, and grip strength.
1. Pain intensity: The intensity of pain was assessed
on visual analog scale which is a continuous scale
with a horizontal line of 10 cm (100 mm) in length
anchored by two visual descriptors, one for each
extreme symptom (0 as no pain and 10 as maximum
pain). The scale was shown to the study subject and
was asked to mark his/her pain on the basis of the
severity[9]
2. Cervical ROM: ROM was assessed using universal
goniometer in supported sitting position. The ROM
was taken for cervical movements such as cervical
flexion, extension, lateral flexion, and rotation[10]
3. Grip strength was assessed using Jamar hand
dynamometer. The subject was in sitting position with
shoulder adducted and neutrally rotated, elbow flexed
to 90°, forearm in neutral position and wrist in neutral
position. Each test was repeated three times and the
average was calculated[11]
4. Functional disability was assessed using Neck Disability
Index (NDI). The NDI was developed by Vernon and
Mior in 1991. It consists of ten questions with six
answers each (scoring 0–5 points). The sum of the
score obtained is doubled to give a percentage score
out of 100.
All the outcomes were measured pre‑ and post‑intervention
after 6 sessions.[12]
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Screened for eligibility (n= 69)

Enrollment
Excluded (n = 37)
Not met inclusion criteria (n = 25)
Refused to participate (n = 12)
Randomized (n = 32)

Allocation

GROUP A- Myokinetic stretching
technique
(n = 16)

GROUP B- Spinal mobilisation with
arm movement (SMWAM)
(n = 16)

Follow-Up
Dropouts (n = 0)
2 discontinued on 12th day
improvement in pain and symptoms

Analysis

Analyzed (n = 16)

Dropouts (n = 0)
2 discontinued on 12th day
improvement in pain and symptoms

Analyzed (n = 16)

Figure 1: CONSORT flow diagram

Conventional treatment

Procedure
Group A (myokinetic stretching technique)

Subject was asked to lie supine on the plinth and the head
was held at the edge of the plinth by the therapist. Then
with one hand the therapist held the neck in cervical
lateral flexion to the opposite side so as to achieve the
stretching of the trapezius muscle. Myofascial release
by applying sustained ﬁnger pressure for 5–10 s on
the involved trapezius was given. A gentle myofascial
stretching force was applied to take up slack and sustained
until a release occurred [Figure 2]. The MST protocol
comprised four sets of 15 stretches with 3 min rest for
6 sessions.
Group B (spinal mobilization with arm movement)

Subject was in upright sitting position on chair and
the therapist stood behind the subject. The therapist
placed the medial aspect of the thumb of one hand,
reinforced by the index finger of the other hand on the
spinous process of the desired level of vertebra. From
the affected to the unaffected side, a pure transverse
glide was performed. The glide was sustained by the
therapist and patient was asked to perform the offending
movements, i.e., shoulder/arm flexion, abduction,
horizontal adduction, and horizontal [Figure 3]. The
dosage was 10 repetitions in one set, 3 sets per session
for 6 sessions.
136

Subjects in both the groups were treated with 6 sessions
of hot moist pack, manual traction along with deep neck
flexor, and isometric neck strengthening. The hot moist
pack (HMP) was given for 20 min over the cervical region.
Manual traction was given in supine position at 25° of neck
flexion with 10 s pull and 5 s rest for 10 times during each
session. For deep neck flexor strengthening, subject was
in supine position, with the cervical spine in neutral. They
were instructed to flatten the curve of the neck by nodding
the head. The position was held for 10 s and repeated for
10 times. Isometric strengthening neck exercises were given
twice a day with 25 repetitions in each direction with 7 s
hold and 5 s of rest.
Statistical analysis

R software (version i386.3.5.1, Vienna, Austria) was
used for statistical analysis. Data were summarized as
mean ± standard deviation for continuous variable and
categorical variables are represented using percentages. The
data were not normally distributed between the two groups
and hence nonparametric tests of significance were applied
for data analysis. Comparison between the groups was by
using independent t‑test/Mann–Whitney U‑test. Pre‑ and
post‑data were compared using paired t‑test/Wilcoxon sign
rank test. P < 0.05 is considered as statistically significant.
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RESULTS

Table 1 describes the demographic details of all the subjects.
The study included a total of 32 subjects, of which 17 were
male and 15 were female. The mean age of participants in
group A was 44.31 ± 5.41 and in Group B was 41 ± 7.52
with no significant difference (P = 0.163) between groups.
Similarly, the height (P = 0.3647), weight (P = 0.7682), and
body mass index (P = 0.6503) of the study participants
matched in both the study groups.
As shown in Table 2, the mean of visual analog
scale (VAS) (P = 0.0005), NDI (P < 0.0001), and ROM
with respect to cervical extension (P = 0.0038), right lateral
flexion (P = 0.0088), left lateral flexion (P = 0.0494), right
rotation (P = 0.0031), and left rotation (P = 0.0036)
score after the treatment was statistically significant
from the mean score before the treatment within the
two groups. There was no statistical significant difference
Table 1: Summary of the demographic data
Characteristics
Gender (%)
Male
Female
Age (years)
Height (m)
Weight (kg)
BMI (kg/m2)

P

Groups
Group A

Group B

8 (50)
8 (50)
44.31±5.41
1.55±0.07
63.44±9.80
26.59±2.83

9 (56.25)
7 (43.75)
41±7.52
1.58±0.06
64.46±9.57
26.12±2.91

1.000
0.163
0.3647
0.7682
0.6503

Group A: Myokinetic stretching technique, Group B: Spinal
mobilization with arm movement, BMI: Body mass index

Table 2: Comparison of variables pre- and post-intervention
within the two groups
Variables Time
points
VAS#
†

NDI

GRP#
FLEX#
EXT#
RTLAT#
LTLAT#
RT.ROT#
LT.ROT#

Pre
Post
Pre
Post
Pre
Post
Pre
Post
Pre
Post
Pre
Post
Pre
Post
Pre
Post
Pre
Post

Group A
Mean±SD
P
5.13±1.48
3.74±1.42
37.63±9.58
16.46±7.91
22.34±4.22
22.36±4.22
55.19±14.39
55.88±13.77
47.88±12.58
49.69±11.34
39.63±6.27
40.69±5.25
39.88±6.11
41.19±5.54
51.88±8.28
53.94±6.72
51.75±6.63
53.625±5.61

Group B
Mean±SD

0.0005*

P

5.48±175
0.0005*
4.17±1.47
<0.0001* 34.51±8.74 <0.0001*
13.99±4.88
0.3458
21.84±3.83
0.3711
21.91±3.79
0.0545 46.06±17.50 0.0890
46.75±16.98
0.0054* 36.44±16.45 0.0038*
40.63±13.57
0.0136*
33.19±8.13
0.0088*
35.56±6.48
0.0119* 34.88±9.28 0.0494*
36.69±7.26
0.0036*
49.5±7.45
0.0031*
50.56±7.12
0.0053* 47.38±8.26 0.0036*
49.63±6.65

*The significance, #The Wilcoxon sign rank test, †Paired t-test.
VAS: Visual analog scale, NDI: Neck disability index, GRP: Grip
strength, FLEX: Flexion range of motion, EXT: Extension range of
motion, RTLAT: Right lateral flexion, LTLAT: Left lateral flexion,
RT.ROT: Angle of right rotation, LT.ROT: Angle of left rotation

in the mean score of grip strength within the two
groups (P = 0.3711).
There was no statistical significant difference in the
VAS (P = 0.9099), NDI (P = 0.7713), grip strength (P = 1), and
ROM with respect to cervical flexion (P = 0.8491), cervical
extension (P = 0.1322), right lateral flexion (P = 0.4015),
left lateral flexion (P = 0.8082), right rotation (P = 0.4233),
and left rotation (P = 0.585) between the two groups
which suggests that both the groups are equally effective
in treating cervical radiculopathy [Table 3].
DISCUSSION

The results from the statistical analysis of the present
study reported, that there was no difference in the effect
of MST and SMWAM on reducing pain, increasing ROM,
and improving functional disability in subjects with cervical
radiculopathy. The demographic details of the two groups
were collected and showed homogeneity at the baseline.
The age group between 30 and 50 years was taken as
inclusion criteria, as literature suggest that prevalence
of cervical radiculopathy is most commonly seen in this
age group.[13] A study was done on prevalence of cervical
spondylotic radiculopathy, which suggested that chances
of occurrence of the disease increases at the age of
50–59 years due to degenerative changes in the spine.[14]
In the current study, the total percentage of males was
53.1% and females were 46.9%. The present study supports
the findings of epidemiological study done in Rochester
Minnesota where incidence rate per 100,000 population
for cervical radiculopathy was 107.3 for males and 63.5
for females.[13]
On the basis of literature review, MST and SMWAM were
found to be effective in various other conditions. In the
present study, MST and SMWAM proved to be effective in
reducing pain, increasing ROM, and improving functional
disability. There was significant pain relief with MST the
reason being due to the sustained pressure or stretch on
the taut band of the trapezius muscle fibers must have
released, thereby inhibiting excessive hyper contraction or
shortening.[7] A similar study was done where myofascial
release technique was administered for upper trapezius
which showed improvement on pain and disability in
subjects with cervical radiculopathy.[15]
In the present study, SMWAM showed improvement in the
pain and functional disability posttreatment. The reason
for the same is explained by the Mulligan’s concept of
mobilization that in case of radiating pain, there may be
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Table 3: Comparison of difference in pre- and post-intervention scores between the groups
Variables
VAS#
NDI†
GRP#
FLEX#
EXT#
RT.LAT#
LT. LAT#
RT.ROT#
LT.ROT#

Group A
Mean difference
1.39±1.06
21.16±5.39
−0.03±0.07
−0.69±1.40
−1.81±2.51
−1.06±1.34
−1.31±1.70
−2.06±2.67
−1.88±2.94

P

Group B
Change (%)

Mean difference

Change (%)

−27.07
−56.25
0.11
1.25
3.79
2.68
3.29
3.98
3.62

1.31±0.99
20.53±6.82
−0.07±0.25
−0.69±1.40
−4.19±4.43
−2.38±3.2
−1.81±3.29
−1.06±0.93
−2.25±3.66

−23.86
−59.47
0.32
1.49
11.49
7.16
5.20
2.15
4.75

0.9099
0.7713
1
0.8491
0.1322
0.4015
0.8082
0.4233
0.585

*Difference is taken as pre-post, #Mann–Whitney U-test; †Independent t-test. VAS: Visual analog scale, NDI: Neck disability index, GRP: Grip
strength, FLEX: Flexion range of motion, EXT: Extension range of motion, RT.LAT: Right lateral flexion, LTLAT: Left lateral flexion, RT.ROT: Angle
of right rotation, LT.ROT: Angle of left rotation

Figure 3: Spinal mobilization with arm movement

Figure 2: Myokinetic stretching technique

neural tissues adhered to the surrounding structures which
results into lack of sliding and gliding and hence gives
additional stretch to the nerve. In SMWAM, transverse
glide was delivered along with arm movement, resulting in
opening of the foramina on the affected side by rotation
of vertebral body toward same side. As shoulder girdle
muscles have their attachments from cervical, addition of
arm movement along with spinal movement will further
unload the muscles resulting in decrease in reduction of
pain. A related research on the effectiveness of SMWAM
in mechanical neck pain was performed by Chaudhery and
Dabholkar[5] who concluded that combined with controlled
exercise program, SMWAM has greater effect on pain and
impairment than group exercise alone. The results of the
present study were in accordance with the above study in
subjects with cervical radiculopathy, whereas the results of
the current study were not in accordance with the study
conducted to check the effect of neural mobilization
SMWAM and McKenzie exercises in individuals with
cervical spondylitis[16] and concluded that in the treatment
of cervical spondylitis, McKenzie exercises with neural
stimulation are ideal for reducing pain and functional
138

impairment. In the present study, there was significant
improvement in cervical ROM in both the groups. The
results showed statistically significant improvement in the
cervical ROM in both groups pre‑ to post‑intervention, but
when between groups comparison was done the obtained
results were not statistically significant. Both the groups
were equally effective. Improvement in cervical ROM in
MST could be due to the increase in flexibility of the muscle
which could have led to increased ROM. It also may have
led to pain reduction that improved movement.
In terms of NDI, there was significant improvement when
compared before and after intervention in both the study
groups. However, there was no statistical significance
between the two groups. In this study, subjects in both
groups showed significant reduction in percentage of
disability on NDI pre‑ to post‑intervention. This could
be due to reduction of pain level in both the groups and
improved cervical ROM, subsequently leading to improved
functional capabilities.
The use of manual cervical traction can be suggested as an
adjunct to other interventions such as manual therapy and
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strengthening exercises for reducing pain, disability, and
improving ROM in patients with neck and neck‑related
arm pain. The distraction in the slight flexion position
is reported to open the posterior articulations, widens
intervertebral foramen, disengage the facet surfaces,
and elongate the posterior musculature and ligaments.
Cervical traction also has analgesic effect as a result of
reduction in inflammation of the cervical nerve root. The
rationale for traction is based on mechanical and reflex
mechanisms.[17,18] Relaxation of spinal muscles is assumed
to be the mechanism by which traction can be proved
effective in reducing pain, improving spinal mobility, and
associated disability.
In addition to manual cervical traction, exercises were also
included in the treatment protocol as an adjunct in both
the groups. Isometric exercises increase the intramuscular
coordination by enhancing motor unit activation,
synchronization and/or firing rate within a given muscle.
The isometric contraction generates high tension in the
muscle than concentric contraction.[19] This will help in
improving muscle strength and mobility. The dosage of
isometric neck exercises in this study was in accordance
to previous literature[20] that suggested the duration for
isometric contraction held for 7 s with 3–5 repetitions are
optimal or most effective.
In the current study, hand grip strength was assessed, as
the literature suggests that there is significant reduction
in the grip strength and hand functions in patients with
cervical radiculopathy.[21] In the present study, there was
no significant improvement in grip strength after the 6
sessions of treatment. A study was done to determine
if cervical traction along with conventional physical
therapy is more effective than using conventional therapy
alone in improving grip strength in patients with cervical
radiculopathy which concluded that, cervical traction
combined with electrotherapy and exercises are effective
in improvement in the hand grip function. The result of
the present study contradicts with the study stated above as
there was no improvement in the hand grip strength. The
reason for this could be due to the shorter duration of the
study without the application of therapeutic modalities.[22]
As both the groups showed significant improvement on
pain relief, cervical ROM, and functional disability, this
study provides evidence for the use of either MST or
SMWAM in combination with cervical manual traction,
HMP, and exercises in subjects with cervical radiculopathy.
The current study has a few limitations. The cause of the
radiculopathy was not considered and the grip strength

was not compared with unaffected side. The future scope
of the study may be a prospective study can be taken up,
to evaluate the long‑term effects of the interventions of
present study. Ultrasound imaging may be done in further
studies to see the change in the muscle thickness.
CONCLUSION

The present study provided evidence to prove that both
MST and SMWAM along with the neck strengthening
exercises, manual cervical traction and HMP are equally
effective in reducing pain, increasing ROM and improving
functional ability in subjects with cervical radiculopathy.
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Abstract

Trigeminal neuralgia (TN) is one of the most excruciating painful conditions that is generally referred
and treated in the physiotherapy outpatient department (OPD). It is described by generalized bouts of
paroxysmal pain enduring from a brief moment to as long as 2 min and is situated along the course of
the trigeminal nerve in the orofacial region. Matrix Rhythm Therapy (MaRhyThe©) is a new tool to treat
pain and restricted joint mobility. However, its effectiveness is yet to be established in myofascial pain
syndromes. A case of TN was reported in the OPD with complaints of the right side intraoral and jaw pain
for 2 years, lasting for 3–5 min with 15–20 episodes of pain every day. Three sessions of MaRhyThe© once
a week for 3 weeks was administered as an intervention to the affected side. Pain intensity, duration of
pain, and the number of episodes per day were recorded by the patient in the logbook provided to the
patient. After the intervention by 3rd week, the subject reported decrease in intensity of pain, reduction
in duration, and episodes of pain in the consecutive days. The effect of MaRhyThe© was encouraging on
TN and its symptoms.
Keywords: Matrix rhythm therapy, Myofascia, Trigeminal neuralgia
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INTRODUCTION

Trigeminal neuralgia (TN) is orofacial pain that is restricted
to one or more divisions of the trigeminal nerve. TN is
categorized into three etiologic classes, namely idiopathic,
classical, and secondary TN. Idiopathic TN occurs without
any underlying pathology. Traditional TN is caused by
vascular pressure of the trigeminal nerve root. Secondary
TN is the result of a significant neurologic malady, like a
tumor of the cerebellopontine point or multiple sclerosis.[1]
TN is usually presented unilaterally with intense paroxysmal
pain, provocation of pain with a limited local stimulus, with
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pain always confined along the course of the trigeminal
nerve. The pain may last for a few seconds to minutes and
is episodic in nature. Patients normally do not encounter
pain between paroxysms.[2] The true prevalence of TN
is unknown and has not been studied extensively in the
population.[3] Although TN is a prototype of neuropathic
pain, it does not fit the evaluating framework for the grading
of neuropathic pain. Absent objective signs and tests are
known features of classical TN and hence confirmatory
diagnosis is done clinically.[1]
There are various treatment approaches used in the past
which involve the use of medical management including
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anti‑epileptic drugs,[4] antispasmodic and muscle relaxants,
antidepressants.[5] The physiotherapeutic modalities such as
transcutaneous electrical nerve stimulation and LASER[6]
were considered as noninvasive modes of treatment.
Matrix Rhythm Therapy (MaRhyThe©) has been a recent
advancement in the field of rehabilitation. It works on
the principle, that cells in the body vibrate or oscillate at
a frequency of 8–12 Hz and maintain the physiological
functions of the body.[7,8] MaRhyThe© has shown to
be effective in the treatment of pain and movement
dysfunction. However, its efficacy in treating symptoms
of TN is lacking. Hence, the present case report aimed
to investigate the effectiveness of MaRhyThe© in TN to
strengthen its role in pain management in TN.
CASE REPORT

A 15‑year‑old school going boy visited a private
physiotherapy center, Belagavi City with complaints of right
side intraoral and jaw pain for 2 years. The patient described
his pain as a frequent electric shock‑like sensation which was
episodic in nature. Pain presented while doing his activities
of daily living such as washing his face, brushing and
occasionally exposure to fan or air conditioners, and eating
ice creams. Pain sustained for approximately 3–5 min with
15–20 episodes in a day. The patient was administered with
oral nonsteroidal anti‑inflammatory drugs, anti‑epileptics,
and antidepressants with no satisfactory reduction in
condition/symptoms from the medical practitioner.
During his first visit to the physiotherapy clinic, a detailed
assessment was done, including brief history, pain
assessment, sensory examination, and motor examinations.
The assessment revealed no abnormalities and was clinically
diagnosed based on his symptomatology as idiopathic TN.[1]
MaRhyThe© was administered once a week for 3 weeks.
The treatment outcomes included pain intensity, duration,
and number of episodes of pain per day. A logbook
was given to the patient to document the duration and
episodes of pain the entire week for 3 weeks. The patient
was instructed to stop oral medications during the course
of therapy and was requested to comply with the advice
to wear cotton in both the ears all the time to avoid cold
exposure. Based on the logbook data, pre‑ and postdata of
pain intensity (measured using verbal analog scale), duration
of pain in seconds, and number of episodes of pain per
day were noted and scored compared.

caused by the Matrix Mobil®. MaRhyThe© sessions lasted
for 60 min. The face was divided into three areas: cervical,
entire face, and scalp. The treatment duration of each area
was 15 min to the cervical region, 30 min to the entire face,
and 15 min to the scalp.
Description of MaRhyThe©: MaRhyThe© was delivered
using a device Matrix Mobil®. The Matrix Mobil® is
rod shaped with a spiral‑shaped vibration head that
vibrates in the physiological frequency of 8–12 Hz and
is applied in a longitudinal stroking manner by pushing
the probe of the device into the soft tissue of treatment
areas. The device utilizes a combination of mechanical
vibrations together with the oscillating electromagnetic
field induced by permanent magnets mounted in the
resonator. No other physiotherapeutic treatment was
provided.
RESULTS

The preintervention score of pain intensity on the verbal
analog scale was 7 which reduced to 2 at 3 weeks of
postintervention with 71% of pain reduction. The patient
also showed a reduction in the duration of pain by 75%
(54 s preintervention to 13 s postintervention). Further,
the number of episodic pains also reduced remarkably by
60% with 5 episodes/day at preintervention to 2 episodes/
day at postintervention) [Table 1].
DISCUSSION

Adapting to the recent advancement in technological
trends in the field of rehabilitation is the need of the hour.
MaRhyThe© is a newer tool in the field of rehabilitation
that has shown to be effective in treating pain and restricted
mobility of the musculoskeletal system. The current
case report addressed to determine the effectiveness of
MaRhyThe© in TN. The treatment was locally targeted
to deal with the pathology caused to the fifth cranial
nerve. Myofascial pain is generally presented by a local,
boring, aching muscle pain and the presence of localized
tender sites in a muscle, tendon, or fascia. The severity of
symptoms in terms of pain by myofascial trigger points is
said to cause and is described as agonizing, incapacitating
pain to painless restriction of the range of motion.[9]
Table 1: Variation of pain‑related parameters pre‑ to
postintervention

Intervention

The patient was made to lie down comfortably in a
supine/prone position depending on the area treated. The
treatment areas were well exposed and talcum powder
was applied over the treatment area to avoid the friction
142

Day 1
Day 21
Percentage of change

Verbal
analog
scale

Duration
of pain per
episode

Number of
episodes
per day

7
2
71.43

54
13
75.92593

5
2
60
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Similar findings were noted in a study conducted on
patients with Bell’s Palsy where MaRhyThe© along with
standard physiotherapy care was provided. The authors
concluded that MaRhyThe© showed faster and better
recovery than those in whom only conventional physical
therapy treatment is applied.[10]
According to William N. Danzig, physical therapy should
be an integral part to boost and accelerate the recovery
of temporomandibular joint patients. The utilization of
hot moist packs and ultrasound has shown to improve
the microcirculatory system, promotes relaxation,
relieves muscle spasm, and decreases the inflammation.[11]
However, limited scientific evidence prevails in the use
of MaRhyThe© which hypothesizes that the intervention
acts on cells, promotes improved microcirculation, muscle
relaxation, and decreases the inflammation.[12]
In the current case report, the decrease in pain could be
ascribed with the impact of MaRhyThe© which acts at cell level
causing tissue extension and the elasticity of fascia, permitting
free movements of fascia and ligaments, causing decrease
in pain. It has also shown to improve microcirculation by
decreasing viscosity in blood and increasing artery diameter,
consequentially increasing blood supply, oxygen delivery, and
the exchange of metabolites at the tissue site that could be
the possible reason of improvement observed in the case.[13,14]
Application of MaRhyThe© also produces muscle relaxation
by massaging effect, enhancing parasympathetic activities,
and reducing sympathetic activities of the autonomic
nervous system.[15] This may also be one of the reasons for
the reduction in pain in the present case report.

other clinical information to be reported in the journal.
The patients understand that their names and initials will
not be published and due efforts will be made to conceal
their identity, but anonymity cannot be guaranteed.
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ABSTRACT
Introduction
Low back pain (LBP) is one of the most common complaints seen in primary care, with 60-85% of adults experiencing
it at some time in their lives. Current studies have done to see the effect of core strengthening exercises using Swiss
ball, theraband and floor exercises in general population with low back pain, but there are no studies which have
compared the effectiveness of Swiss ball, theraband and floor exercises in core strengthening in cricketers with low
back pain.
Objective
To study and compare the effectiveness of Swiss ball exercises, theraband exercises and floor exercises in cricketers
with low back ache in terms of pain and back strength.

Study design
Randomized Clinical Trial

Methods
Sixty competitive cricket players between the ages 18 to 35 years were randomly assigned to 1 of 3 groups. Group A
–Swiss Ball Exercises (n=20), Group B - Theraband Exercises (n=20) and Group C - Floor exercises (n=20). Baseline
pain and back strength was taken pretreatment i.e. 1st day and post treatment i.e. 4th week. VAS was used to assess pain
and Pressure Bio feedback was used to measure the back strength in cricketers with low back ache. Comparison of data
within group and between groups of the pre and post values was done.

Results
The results revealed that within group analysis in all the three groups showed statistically significant improvement in
terms of pain and back strength (p<0.001). Whereas when between groups was analyzed, Group B (theraband) showed
significant improvement when compared to Group A (Swiss ball) and Group C (floor) showed significant improvement
when compared to Group C.
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Conclusion
Although the study showed beneficial results in all the 3 groups, but the results reflected that theraband group had better
improvement than the other two groups which was measured in terms of strength improvement and pain reduction.
Keywords: Swiss Ball, Theraband, Pressure Biofeedback, Cricketers, Low Back Pain

these core muscles has been upheld as an approach to
prevent and restore the different lumbar spine and
musculoskeletal disorders and as an approach to
enhance athletic performance. The vertebral column
is bolstered by a global and local stabilizing system
provided by Queensland research group. The Swiss
ball has become an acknowledged therapeutic
apparatus in physiotherapy centers as well as among
sports medicine personals and those trying to advance
a healthy lifestyle. Swiss balls have been
consolidated into strength training and promoted as
the way to all the more adequately trains the
musculoskeletal system. Performing strength
exercises on Swiss balls has been pushed on the
conviction that a labile surface will give a greater
challenge to trunk musculature, increment the
dynamic balance of the athlete and potentially train
athletes to balance out their spines to prevent and
treat injury [8]. Perceived as the original system of
progressive resistance for more than 25 years, and
embraced by the American Physical Therapy
Association (APTA), Theraband elastic resistance
has been demonstrated to increase strength, mobility,
and function, as well as reduce joint pain. EvidenceBased exercise programs using Theraband and
tubing rehabilitating injuries, improve the functional
capacity in adults, and improve athletic performance.
The utilization of elastic resistance products in
therapeutic exercise programs has widespread in
rehabilitation and has been demonstrated to be
effective strategies for giving resistance and
improving muscle strength [9]. Studies have been
proposed that effective use of elastic bands for
resistance training requires the use of biomechanical
standards as well as an understanding of the physical
properties of elastic resistance material. Exercise
therapy was more successful than expected
consideration by the general practitioner and equally
effective as traditional physiotherapy for chronic low
back pain and might be useful for chronic low back
pain patients to build come back to activities of daily
living and work [10] (the evidence reviewed

INTRODUCTION
Low back pain (LBP) is one of the most widely
recognized symptoms in the developed world, yet its
origins are among the most subtle. It very well may
be incredibly impairing, and the social and economic
burden is huge [1]. Back pain was once known as an
old revile and is currently known as an advanced
global pandemic. LBP (LBP) is defined as pain
experienced between the twelfth rib and the inferior
gluteal folds, with or without associated leg pain [2].
Low back pain (LBP) is one of the most widely
recognized complaints seen in Physiotherapy
centers, with 60-85% of adults encountering it
eventually in their lives. Athletes are no special case,
with the additional strain of a long training period
adding to the issue, particularly in adolescents, [3]
and up to 75% of elite athletes experience back pain
[4]. In young adults, intervertebral discs are solid to
the point that it first harms the adjoining bone after a
traumatic injury [5]. Quick bowlers have a far higher
rate of spondylolysis (11-55%) than everybody (5%).
Another lumbar pathology discovered usually in
cricketers
incorporates
pedicle
sclerosis,
spondylolisthesis, accelerated disc degeneration, and
muscular soft tissue injury. There is an unmistakable
relationship between bowling with a mixed
side/front-on action and stress fractures of the pars
inter-articularis. The correction of the technique
brings about a decrease of injury inside one year of
its execution. Different components that have been
demonstrated to be related to stress fractures are
landing on an extended knee; an exorbitant workload
of bowling (over's per match and games per season);
and poor foot structure, (fallen longitudinal arches).
Unfortunately, studies are not available to directly
link the correction of these factors to a reduced
incidence [6]. As expressed in Cricket Australia
Injury Report 2003 on Australian cricketers, it was
demonstrated that the rate of LBP was 8%, and as
high as 14% among fast bowlers [7]. The core has
been alluded to as the "powerhouse," the foundation
or engine of all limb movements. A
comprehensive strengthening or facilitation of
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Outcome measures

included all types of exercises such as specific back
exercises, abdominal exercises, flexion, extension,
static, dynamic, strengthening, stretching or aerobic
exercises). The key point is to improve the
performance of muscles following up on the lumbar
spine to prevent hurtful movement. A review of the
evidence recommends those with more prominent
ranges of spine movement experience increased risk
of future difficulties and that endurance, not strength,
is related to diminished symptoms [11]. Very little
has been published about the effectiveness of Swiss
Ball, Theraband, and Floor Exercises in Cricketers
with Low Back Ache. Studies have shown the
efficacy of Swiss Ball, Theraband, and Floor
Exercises individually, but there are no comparative
studies between these three techniques. Hence the
present study is designed to determine the
effectiveness of three exercise therapy interventions
such as Swiss Ball, Theraband, and Floor Exercises
on a range of back strength and pain in participants
with the low backache in cricketers. The objectives
of the present study were to determine and compare
the efficacy of Swiss ball exercises on core
stabilization in cricketers with low back pain in terms
of pain and strength

The primary outcome was pain and strength. The
pain was assessed utilizing the Visual Analogue
Scale (VAS). Participants were asked to mark on the
horizontal line; 100 mm in length, anchored by word
descriptors at each end that they feel represents their
perception of their current state. The participants
were asked to mark the intensity of pain on a 10 cm
long line marked with numbers 0 to 10 where 0
represents no pain and 10 represented maximum pain.
The VAS score was determined by measuring in
millimeters from the left-hand end of the line to the
point that the subject marks [12].
The strength was measured using the Pressure
Biofeedback (PBF) device. The device consisted of
three-chamber pressure cells which were placed
under the lumbar spine in crook lying and inflated to
a baseline of 40mmHg. The participant was asked to
draw in the abdominal wall without moving the spine
or pelvis. Pressure should remain at 40mmHg (i.e. no
movement of the spine). Participants were instructed
to hold it for 10 seconds, breathe normally, and are
repeated 10 times. The measuring range is 0-200
mmHg analog pressure with an accuracy of +/- 3
MHz pressure [13].

Interventions

MATERIALS AND METHODS

All participants will be screened for their
inclusion and exclusion criteria before their
recruitment within the study. Written informed
consent was obtained from the study participants and
was randomly allocated to 3 groups: Group A (Swiss
Ball Exercises), Group B (Theraband Exercises), and
Group C (Floor Exercises) using envelop method.
Treatment consisted of abdominal curl exercise,
back extension exercise, pelvic bridge exercise and
side bridge exercise in Group A, theraband loop
abdominal crunch exercise, theraband loop
abdominal oblique crunch exercise, theraband tubing
long-sitting back extension and theraband loop trunk
side bending in Group B and Abdominal crunches,
Back extension, Side bridge, Oblique crunches in
Group C. all the exercises were performed once a day
for 4 times per week with 10 repetitions and a 10second hold. The outcome measures of pre and post
treatment were subjected to statistical analysis for
significance.

Design
Following the KLE institute of Physiotherapy
Ethics Committee approval (reference number
01/09/05), we carried out a randomized clinical trial
with written consent from all participants between
March 2011 and February 2012.

Participants
The sixty (60) cricketers were randomly allocated
to three groups of twenty (20) each and were
recruited from 3 sporting academies from Belgaum
city with symptoms of low backache involved in
competitive sport. Inclusion criteria were; low back
pain of more than 12 weeks duration, without leg
symptoms or neurologic signs; being 18 – 35 years
of age; Pain on Visual Analogue Scale > 5; ability to
give informed consent. Subjects were excluded if
they had a history of trauma, associated neurological
symptoms, Injuries of the lower limb, acute low
backache.
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Kruskal-Wallis test was utilized to measure the
difference between two groups (Intergroup
comparison) in terms of decrease in Visual Analogue
Scale (VAS) and Pressure Biofeedback (PBF) values.
Probability values less than 0.05 were considered
statistically significant and probability values less
than 0.001 were considered highly significant.

STATISTICAL ANALYSIS
Statistical analysis for the present study was done
using the statistical package of social sciences
(SPSS) version 14 to verify the results obtained. For
this purpose, data were entered into 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 t-test were used. Nominal data
from patient’s demographic data i.e. age, sex, BMI,
Ht, Wt distribution were analyzed using ANOVA ttest. Comparison of the pre-intervention and postintervention outcome measures within the group was
done by using Paired t-test, Wilcoxon matched-pairs
test was applied whereas ANOVA,

RESULTS
There were no significant differences in age, body
weight, and height and body mass index of the
participants. The participant’s characteristics are
presented in table 1.

Table 1: Comparison of Groups in terms of Age, Height, Weight and BMI
Group Age (years)
Height
Weight
BMI
Mean SD
Mean SD
Mean SD
Mean SD
A
21.1
1.92 171.3
6.03 62.2
5.62 21.17 1.46
B
21.2
2.07 173.9
3.64 64.45 5.75 21.28 1.98
C
20.5
1.19 170.55 5.46 61.45 3.59 21.20 0.98
F value 0.918
2.335
1.884
0.025
P value 0.405
0.106
0.161
0.975
reduced to a mean of 2.9 ± 1.3 after 16 sessions of
treatment. The p-value by paired t-test was found to
be < 0.001 which is highly significant. (Table no. 2)
In Group C, the mean VAS score on pre-session
on the first session was 6.2 ± 0.7, which was reduced
to a mean of 404 ± 0.7 after 16 sessions of treatment.
The p-value by paired t-test was found to be < 0.001
which is statistically significant. (Table no. 2)

OUTCOME MEASURES
Visual analogue scale score
In Group A, the mean VAS score on pre-session
as in the first session was 6.4 ± 0.8, which was
reduced to a mean of 3.6 ± 1.2 after 16 sessions of
treatment. The p-value by paired t-test was found to
be < 0.001 which is highly significant. (Table no. 2)
In Group B, the mean VAS score on pre-session as
in the first session was 6.3 ± 1.0, which was

Table 2: Comparison of Pain Scores within Group A, Group B and Group C
Pre Treatment Post Treatment
Groups
W, t* value P value
Mean
SD
Mean
SD
Group A 53.3
6.9
67.5
8.5
-210
<0.001
Group B 56.6
7.9
73.1
8.9
9.95*
<0.001
Group C 52.9
7.4
62.3
7.2
-210
<0.001
On comparing the pain scores as on VAS in all the
groups, which was 2.8 ± 1.08 decrease of pain in
Group A, 3.34 ± 1.11 in Group B and 1.18 ±
0.75 in Group C. The results between the three groups
using ANOVA showed that there is a highly
significant difference between group A, group B,

and group C at 5 % level of significance. Therefore,
we conclude that group B is better than Group A,
Group A is better than C, and Group B is Better than
Group C in terms of pain reduction as on VAS.
(Table 3)
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Table 3: Comparison of Differences between means Obtained for VAS of Groups A, B and C
Group A Group B Group C F value P value
Mean 2.80
3.34
1.81
12.128
<0.001
SD
1.08
1.11
0.75
sessions of treatment. The p-value by ‘Wilcoxon’
matched pairs test was found to be < 0.001 which is
highly significant. (Table 4)
In Group C, the mean of back strength on presession on the first session was 52.9 ± 7.4, which was
increased to a mean of 62.3 ± 7.2 after 16 sessions of
treatment. The p-value by ‘Wilcoxon’ matched pairs
test was found to be < 0.001 which is highly
significant. (Table 4)

PRESSURE BIOFEEDBACK
In Group A, the mean of back strength on presession as in the first session was 53.3 ± 6.9, which was
increased to a mean of 67.5 ± 8.5 after 16 sessions of
treatment. The p-value by ‘Wilcoxon’ matched pairs
test was found to be < 0.001 which is highly significant.
(Table 4)
In Group B, the mean of back strength on presession as in the first session was 56.6 ± 7.9, which was
increased to a mean of 73.1 ± 8.9 after 16

Table 4: Comparison of strength As On PBF Within Group A, Group B And Group C
Pre Treatment Post Treatment
Groups
W, t* value P value
Mean
SD
Mean
SD
Group A 53.3
6.9
67.5
8.5
-210
<0.001
Group B 56.6
7.9
73.1
8.9
9.95*
<0.001
Group C 52.9
7.4
62.3
7.2
-210
<0.001
On comparing the difference between means
obtained for back strength of all the three groups
which was 14.2 ± 5.11 increase in back strength in
group A, 16.35 ± 7.62 in group B and 11.4 ± 6.46 in
group C. The results between three groups using
Kruskal-Wallis test showed that there is a

significant difference between group A, group B and
group C al 5 % level of significance. Therefore, we
conclude that Group B is better than Group A, Group
A is better than Group C and Group B is Better than
Group C in terms of back strength as on Pressure
Biofeedback. (Table 5)

Table 5.Comparison of Differences between means obtained for PBF of Groups A, B and C
Group A Group B Group C KW value P value
Mean 14.2
16.35
11.4
6.19
0.045
SD
5.11
7.62
6.46
stabilize the spine recommending higher demand on the
motor control system which they concluded might be
alluring for desirable for specific stages in the
rehabilitation procedure. They indicated that more muscle
activation and co- contraction of trunk flexor and extensor
muscles were evoked [14]. The present study was
supported by an empirical study by Marshal and Murphy
in 2005 who used Swiss ball as a mode of intervention in
low back pain patients for a duration of 12- weeks.
Researchers found evidence that this modality of exercise
may successfully improve the functional capacity of
patients with chronic non-specific lower back pain and
attribute the reduction in disability to the improvement in
the flexion relaxation response of the erector spinae.
However, the study did not include a control group to
conclude that swiss ball exercises would be more effective
than performing those exercises on a stable surface [15].

DISCUSSION
The present study showed improvement in all the
experimental groups when compared to their baseline
values. However, theraband group was statistically
significant when compared to the swiss ball and floor
exercise groups whereas the swiss ball group had better
improvement than the floor exercise group in terms of
pain and strength of core musculature.
The improvements found in the Swiss ball group is
in assent with the study done by Vera- Garcia, F.J (2000)
who contemplated abdominal muscular strength response
during curl-ups on steady and labile surfaces breaking
down electromyographic signals inferred that performing
curl-ups on a swiss ball changes both the degree of muscle
activity and the way that the muscles co- activate to
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Hughes (1999) in his study showed the benefits of
using theraband for the strengthening of shoulder
musculature because it is easy to use, safe for all
population to employ, low cost and portability and hence
the present study also agree with the previous researches
as the participants in theraband group were more
comfortable and compliant [9].
Anderson, Rush, Shearer, and Hughes in 1992,
reported a ten percent increase in the strength of the
internal rotators of the shoulder of young subjects after
six weeks of training with Thera-Band. The results of the
present study of the theraband group also demonstrated
the same i.e. improved strength in terms of pressure
biofeedback results [16]. Triber FA (1998) made a study
to determine the effect of a 4- week isotonic resistance
training program using theraband elastic tubing and lightweighted dumbbells on concentric shoulder rotator
strength or velocity of services or both in a group of elitelevel tennis players. Male and female varsity college
tennis players were randomly assigned to control group
for 4-week training. The experimental group exhibited
significant gains in internal rotation torque at both slow
and fast speeds & also in external rotation torque at fast
speed. Another benefit provided by the fact that elastic
resistance does not rely on gravity is that it provides
continuous tension to the muscles being trained [17].
When you lift a free weight like a dumbbell in any
direction other than straight up and down, the tension on
the muscle can be removed at certain points in the range
of motion. Another unique benefit of elastic resistance
that free weight resistance does not offer is linear variable
resistance. The clinical implication is suggestive of as the
range of motion of the exercise increases, the resistance
provided by the elastic equipment increases. However,
benefits of this is that as the range of motion increases and
the resistance increases, the number of muscle fibers that
are being used in the exercising muscle increase. The
more the muscle fibers used, the greater theadaptations in
muscle strength that can be achieved with the training
program. These changes can be presumably associated
with the strength gains and benefits in pain reduction in
the present study. Axler, Craig T, Mcgill, Stuart M

proposed a study which investigated various abdominal
exercises that optimize the challenge to the abdominal
muscles (rectus abdominis, external oblique, internal
oblique) but would impose minimal load penalty at the
lumbar spine and concluded with no single exercise was
found that would optimally train all of the abdominal
muscles while at the same time incurring minimal
intervertebral joint loads. It also concluded that a variety
of abdominal exercises are required to sufficiently
challenge all of the abdominal muscles and that these
exercises will differ to best meet the different training
objectives of individuals [18]. The present study agrees in
terms of pain of athletes with nonspecific low back pain
of meta-analysis in the systematic review by Edwin
Choon Wyn Lim who concluded that Pilates-based
exercises are superior to minimal intervention for
reduction of pain in individuals with nonspecific low back
pain. The individuals with nonspecific chronic low back
pain in most of the studies received 8 to 12 of Pilatesbased exercises at a frequency of 1 to 2 times per week
over 6 to 8 weeks. Since the study is closely related to the
Pilates approach of rehabilitation with a frequency of 4
sessions per week for 4 weeks, the improvement can be
credited to Pilates-based exercises [19].
The limitations of the current study were
absence of control group, the study did not consider
number of years in sports and long term follow up.

CONCLUSION
Three different types of active physiotherapy
produced clinically important improvements in
health state in this challenging patient group.
Physiotherapist-led pain management, combining
with structured simple exercises of back aimed at
reducing pain and improving strength in cricketers
with low back pain. Although the study showed
beneficial results in all the 3 groups, but the results
reflect that theraband group had better
improvement than the other two groups which was
measured in terms of strength improvement and
pain reduction.
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Abstract
Aims: To determine the correlation between cognitive and academic levels in anxious overweight/obese
adolescents.
Methods: The Spence Child Anxiety Scale (SCAS) was used to check the level of anxiety on 98 overweight/
obese adolescents aged 12-16 years. After meeting inclusion criteria participants were evaluated by Mini
Mental State Examination (MMSE) for level of cognition and Academic Performance Rating Scale (APRS)
for academic performance.
Results: 5.10% of obese/overweight adolescents had moderate cognition, and 13.27% mild cognition. No
significant association was seen in BMI and anxiety with cognition and academic performance, however, a
positive correlation was seen between cognition and academic performance (p<0.05).
Conclusion: Anxiety rates in overweight/obese adolescents are not directly proportional to levels of
cognition and academic performance. However, age rise has a correlation with BMI rise and level of anxiety.
The research showed that cognition levels are associated with academic performance.
Keywords: Adolescent, Obesity, Anxiety, Cognition, Academic Performance

Introduction
Weight gain and fat storage were regarded as a
sign of health and prosperity in ancient days. Today,
with living standards rising, weight gain and obesity
pose an increasing risk to health among kids and young
people worldwide.[1] Childhood and adolescent obesity
has reached epidemic proportions globally, despite
attempts to encourage weight loss.[2] The mechanisms
responsible for enhancing adolescent obesity are not
fully understood, but hereditary variables, climate,
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metabolism, behavior, culture and socio-economic status
all play a part in obesity. Factors leading to enhanced
incidence of overweight and obesity among adolescents
in India include lifestyle modifications connected with
decreased outdoor physical activity, enhanced use of
screen time, and elevated family revenue.[3]
Prevalence rates in the USA have risen 2 to 3 times
over 25 years, 2 to 3 times over 10 years in England and
4 times over 18 years in Egypt, according to different
research.[4] The present prevalence in India of adolescent
overweight ranges from 4% to 22%.[5] Recent estimates
show that about 9.1% of adolescents in the district of
Belgaum are overweight and 4.1% are obese.[1,27]
As with adults, adolescent obesity causes a cluster
of risk variables for cardiovascular disease. The
significant medical co-morbidities connected with
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adolescent obesity are metabolic risk factors, including
hypertension, dyslipidemia and chronic inflammation,
enhanced tendency for blood coagulation, endothelial
dysfunction and hyperinsulinemia.[26] Often pulmonary
complications include sleep-disordered breathing
(sleep apnea), asthma, and intolerance to exercise. In
an obese adolescent, developing asthma or exercising
intolerance may restrict physical activity. Depression,
anxiety disorder and ADHD are major psychological comorbidities.[6]
Anxiety is a normal phenomenon that occurs during
a child’s growth, and although fears of adolescence
may be quite intense, most of them vanish as rapidly as
they appear. Fear and anxiety will persist and become
so intense in some children that they start to interfere
with their daily functioning.[7] Adolescence is regarded
a critical time when mental disorders may manifest
themselves, leading to a greater danger of future chronic
mental illness.[8]
Various studies point to adolescent overweight
/ obesity associations with social and psychological
features such as depression, anxiety, social withdrawal,
etc. Obesity can be a risk factor for disorders of anxiety.
Obesity can lead to disturbances of anxiety through
different pathways. For example, weight-related
discrimination and stigma for obese people may be
deeply distressing. Additionally, the adverse impact
of obesity may be particularly stressful on health and
quality of life. Thereafter, both pathways can lead to
anxiety disorders.[9]
Adolescent anxiety disorders are accompanied by a
wide variety of negative impacts on life. It also affects
the functioning of adolescents with peers, school and
recreation, and can lead adolescents to under-reach in
school and other areas of life.[10] Anxiety is a distressing
issue, particularly among kids and adolescents who are
constantly being assessed in schools. Although some
reviews explain the etiology of anxiety, much study is
required on anxious adolescents, such as the diagnostic
structure and psychopathology of people experiencing
test anxiety.[11]
A research was carried out on highly obese
primary school kids in China who found that they had
a considerably lower intelligence quotient than the
controls.[12] A similar study on Thai kids (grade 7 to 9)
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found a link between overweight status and poor school
performance.[13]
With recently documented prevalence rises, obesity
along with anxiety is now one of the most urgent
issues facing adolescents today. The effect of obesity
on academic achievement was a contentious issue and
the proof on this front was inconclusive.[14] Literature
disclosed obese adolescents with impairments in nearly
all cognitive areas i.e. attention, verbal and visual
memory, decision-making. However, there were a large
number of methodological constraints that need to be
taken into account in interpretations and findings of
an autonomous impact. There is currently insufficient
evidence to indicate a strong connection between obesity
and cognitive impairment in adolescents due to these
methodological constraints.[15]
In order to better understand the connection
between adolescent obesity and cognition, further study
is suggested.[15] Further studies are required to determine
if obesity and anxiety are determinants of reduced
academic achievement.[14]
The aim of the research is therefore to determine the
correlation between cognitive and academic levels in
obese adolescents with anxiety.

Materials and Methods
The study was carried out in Belagavi district of
Karnataka. A descriptive cross-sectional design was
used in this research using a quantitative approach. The
investigator adopted the descriptive research design
because, the study aimed to provide a current account of
the correlation between cognitive and academic levels
in obese adolescents with anxiety. The investigator
also chose a quantitative approach because of its ability
to infer from more participants than other methods.
Approval was granted by the Institutional Ethical
Committee before the study was conducted. Data on the
total number of higher secondary schools were obtained
from the District Officer, Belagavi, in determining the
sample size for the study. An open-ended sample size
was chosen based on the suitability of the research. In
selecting the schools, a simple random sampling method
was used. The chosen schools’ higher authorities had
been approached and the study started after approval.
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Students aged 12 to 16 years of chosen schools
within Belagavi were the target population for the
research. Subjects were requested to participate in the
study after finding their suitability according to the
inclusion and exclusion criteria. Participants, their
parents and teachers were informed about the nature of
the study written informed consent was received from
each research participant. All subjects were assessed
for their height and weight and the BMI was calculated.
The participants falling into the category of overweight
/ obese were tested for their levels of anxiety. Subjects
were included if they met the following criteria: (1)
Those who were willing to participate (2) BMI > 85th
percentile on the BMI-for-age growth chart (3) > 60
T-score on the Spence Child Anxiety Scale (SCAS).
Subjects were excluded if they were under any weight
loss medication or any workout program for weight loss.
After recruitment into the study, using the Mini
Mental State Examination (MMSE), each participant
was assessed for their cognition level. The MMSE
begins with a graded assessment of orientation to
place and time, for which a maximum of 10 points is
possible. This is followed by testing two aspects of
memory. The first is the immediate recall for three
objects presented orally, followed by a serial sevens task
which is interposed to assess attention, concentration,
and calculation, and also to prevent the individual

from rehearsing the three objects previously learned. A
maximum of 11 points may be obtained in this section
of the test. The final section surveys aphasia by testing
functions of naming, repetition, understanding a threestage command, reading, writing and copying a drawing.
There is a maximum of 9 points which may be obtained
on this section, for a total possible MMSE score of 30
points. Internal consistency appears to be moderate
with Cronbach alpha scores reported between 0.6 and
0.9. Test-retest reliability has been examined in several
studies, and in those where re-examination took place
within 24 h reliability by Pearson correlation was usually
above 0.85.[16]
Another questionnaire filled out by the subject
class teacher, the Academic Performance Rating Scale
(APRS), evaluated the academic performance of each
participant. The APRS is a 19-item scale that was
developed to reflect teachers’ perceptions of children’s
academic performance and abilities in classroom
settings. It includes items directed towards work
performance in various subject areas, academic success,
behavioral control in academic situations, and attention
to assignments. Teachers answered each item using a 1
(never or poor) to 5 (very often or excellent) Likert scale
format. Seven APRS items (i.e., nos. 12, 13, 15- 19)
were reverse keyed in scoring so that a higher total score
corresponded with a positive academic status.[17]

ASSOCIATION BETWEEN OBESITY AND COGNITION: (Table 1)
Cognition

Obese

%

Overweight

%

Total

%

Mild

5

38.46

8

61.54

13

13.27

Severe

3

60.00

2

40.00

5

5.10

No

36

45.00

44

55.00

80

81.63

Total

44

44.90

54

55.10

98

100.00

Chi-square 0.6791 P = 0.7122
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ASSOCIATION BETWEEN BMI, ANXIETY, COGNITION AND ACADEMIC
PERFORMANCE: (Table 2)
Correlation between age with

Variables
N

Spearman R

t-value

p-level

BMI

98

0.5261

6.0621

0.0001*

Spence child anxiety

98

0.0298

0.2918

0.7711

Spence child anxiety (T)

98

-0.2966

-3.0431

0.0030*

Standardized mini mental state examination

98

0.1406

1.3917

0.1672

Academic performance

98

-0.0158

-0.1553

0.8769

*P<0.05
ASSOCIATION BETWEEN COGNITION AND ACADEMIC PERFORMANCE: (Table 3):
Correlation between Standardized mini mental state examination with

Academic performance

N

Spearman R

t-value

p-level

98

0.3375

3.5133

0.0007*

*P<0.05
COMPARISON BETWEEN MALE AND FEMALE: (Table 4)
Male
Variables

Female
Z-value

p-level

4024.00

-5.4048

0.0001*

4.36

3856.00

-4.1214

0.0001*

47.78

10.02

3584.50

-2.0473

0.0406*

1922.50

63.12

4.74

2928.50

-2.9641

0.0030*

1203.50

27.27

3.10

3647.50

-2.5286

0.0115*

Mean

SD

Rank
Sum

Mean

SD

Rank
Sum

Age

13.03

1.14

827.00

14.88

1.29

BMI

24.93

4.31

995.00

28.05

Spence child
anxiety

44.77

10.08

1266.50

Spence child
anxiety (T)

64.61

3.31

Standardized mini
mental state

24.97

4.42
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Results

Whitney U test. Females have significantly higher
scores in comparison with their male peers, except for in
academic performance.

Statistical Analysis:
Statistical Package for Social Sciences (SPSS
version 20.0) was used to analyze the data. Nonparametric Spearman’s rank correlation method was
used to find the correlation between all the variables.
Level of significance was set at P<0.05.
ASSOCIATION BETWEEN OBESITY AND
COGNITION: (Table 1)
Summarizes the association between Obesity
and Cognition using the Chi-square test. Majority of
adolescents, 81.63% had no cognitive deficits. Whereas
5.10% showed severe cognition impairment and 13.27%
had mild cognition impairment.
ASSOCIATION BETWEEN BMI, ANXIETY,
COGNITION AND ACADEMIC PERFORMANCE:
(Table 2)
Table 2 shows the correlation between age with
BMI, Spence child anxiety, Spence child anxiety
(T-score), Standardized mini mental state examination
and Academic performance by Spearman’s rank
correlation method. There is a significant positive
correlation between age and BMI (P=0.0001). There
is a significant negative correlation between age and
Anxiety (P=0.0030). There was statistically significant
correlation between age with cognition and academic
performance.
ASSOCIATION BETWEEN COGNITION AND
ACADEMIC PERFORMANCE: (Table 3)
Table 3 shows the Correlation between Standardized
mini mental state examination scores with Academic
performance by Spearman’s rank correlation method.
There is a positive statistically significant correlation
between Cognition levels and academic performance of
the subjects (P=0.0007).
COMPARISON
FEMALE: (Table 4)

BETWEEN

MALE

AND

Table 4 shows the comparison of male and females
with age and BMI, Spence child anxiety, Spence child
anxiety (T-score), Standardized mini mental state
examination and Academic performance by Mann-

Discussion
The present study investigated adolescent obesity
associations with anxiety, cognition, and scores of
academic performances. To our knowledge this is the
first study to assess the association between cognitive
and academic levels in overweight/obese adolescents
with anxiety. We found that obesity was associated with
significantly higher age and anxiety rates in adolescence.
The present study included the pubertal age group
and cognition and academic achievement as outcomes.
Obese adolescents showed to have more severe cognitive
deficits compared to overweight adolescents. [Table 1]
Majority of adolescents with severe cognitive deficits
were obese whereas high numbers of adolescents with
mild cognition were overweight. However, the total
sample population showed to have more adolescents
having normal cognition. This shows that majority of the
obese/overweight adolescents had no cognitive deficits.
The reason for such a result could have been as this study
relied on BMI (i.e., BMI-for-age) as the primary measure
of obesity, neglecting the influence of body composition
or fat distribution. This is a significant limitation, as body
composition in children differs by age, gender, and stage
of sexual maturity. The findings of the present study are
similar to a study done by John Gunstad et al where 6-19
year olds were tested for cognition using a computerized
test method and the study resulted that elevated BMI is
not associated with cognitive function in children and
adolescents. [21] Such a finding points to a maladaptive
relationship between obesity and aspects of cognition.
When taken age into consideration, in the current
study, BMI (p=0.0001) and anxiety (p<0.003) showed
significant correlation. This suggests that as age
progresses BMI increases and as age progresses anxiety
reduces. [Table 2] This could be due to adolescent’s
evaluations of threat which are not only determined
by external information (i.e., exposure to potential
threat cues) but also by internal information, such as
the experience of anxiety-related bodily sensations, for
example emotional reasoning which is the cognitive
process of inferring danger on the basis of a physical
anxiety response.[20] Another reason supporting the
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association between increased weight and anxiety
could be the dynamic-equilibrium model of well-being
and psychological distress. According to this model,
a person’s levels of well-being and psychological
distress tend to be stable over time and get influenced by
personality traits. While positive or negative life events
can affect well-being and psychological distress, people
will tend to return to their equilibrium levels. They will
also adapt to long-term adverse situations (e.g. being
obese, poorer physical health), so that these do not disturb
the equilibrium levels of wellbeing and psychological
distress. In a study done by Aziz et al. on 6-17 year olds,
the prevalence of anxiety disorder was found to be 31%
in children and adolescents at risk of overweight/obesity
and 16% of children are already overweight.[18] Similar
to our study Esposito et al. 69 male school-aged children
and found that anxiety scores are higher in obese children
than in normal weight controls. [19]
The current study resulted that there is no association
seen between obesity and cognition [Table 2]. Contrary
to our findings, the findings of a study done by Muris &
Field suggest that cognitive health may be profoundly
affected by weight status and obese children have shown
to exhibit lower performance on cognitive control tasks.
[7]
The current study also resulted in no association
between BMI and academic performance. A study
done by Khan et al., assessed changes in weight status
in children over the first 4 years of schooling. Their
findings indicated that children who moved from normal
to overweight status were likely to score lower on
academic tests than their normal weight peers. However,
there were no differences between girls who were never
overweight and those who remained overweight. [22] This
could be the reason for the present study proving that
there is no association between obesity and lower levels
of academic performance. However, a cross-sectional
study done by Cole et al. indicated a negative association
with obesity and academic achievement [25].
This study showed positive correlation between
cognition and academic performance (p=0.0007)
[Table 3]. This states that as cognition reduces the
academic performance tends to decrease too. The
reason of this cognitive distortion in poor academic
performance could be attention bias, which refers to
anxious children’s tendency to display hyperattention
towards potentially threatening material/situation. Other
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studies have reported similar effects, in non-clinical
children and adolescents with high anxiety levels
whose results indicate that highly anxious adolescents
had poor recalling capacity in turn lowering their
academic performance. These findings suggest that
poor performance in school is due to the various types
of cognitive deficits that occur in anxious children and
adolescents.[7] One such study was done by Li et al.,
where they documented association between Academic
Performance and cognitive impairment in 8-16 year
olds, they also stated that overweight was a marker but
not a cause of poor Academic Performance.[14]
When gender related comparison was done, the
results showed that female adolescents showed greater
scores in all variables compared to their male counterparts.
However, the academic performance scored remained
almost the same for both groups [Table 4]. A study done
by Daniels et al., have resulted in similar conclusion in
which there were no significant findings for boys on the
measure of academic performance and adolescent girls
showed to have greater percentage of weight than their
male counterparts.[28]
Obesity is not a psychological disorder, but some
researchers and clinicians argue that it should be
considered a mental or behavioral issue.[23] Recent
literature has concluded that majority of studies find a
prospective relationship between obesity and anxiety[24].
It has previously been hypothesized that the association
of obesity with anxiety may be due to the physical health
consequences of obesity. However, the present results
are inconsistent with this hypothesis. In the present
study, it was seen that there was a positive significant
correlation between age and BMI and negative
significant association with anxiety. On the contrary, the
current study proved no significant association between
obesity and cognition or academic performance.[15]

Conclusion
Anxiety rates in adolescents who are overweight /
obese are not directly proportional to levels of cognition
and academic performance. However, age rise has
a correlation with BMI rise and level of anxiety. The
research also showed that cognition levels are associated
with academic performance. In summary, based on the
results of this analysis, the levels of anxiety and elevated
weight of adolescents do not impact cognition and
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academic performance. Reducing the level of anxiety,
however, can boost academic performance.
There are no conflicts of interest between each of
the authors.
This research received no specific grant from
any funding agency in the public, commercial, or notfor-profit sectors.
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ABSTRACT
Background: Globally under-five mortality rate has declined over the past few decades, neonatal mortality still remains high and four million deaths occur every year
in the first month of life. Almost all (99%) neonatal deaths occur in the low-income and middle-income countries. In India alone, around one million babies die each
year before they complete their first month of life, contributing to one-fourth of the global burden. The report, released recently at the National Conference on Child
Survival and Development in New Delhi, claims that of the roughly 26 million children born in India each year, 1.2 million die during the first four weeks, that is, 30%
of the 3.9 million global neonatal deaths2. The aim of the study was to identify the level of knowledge of primi mothers regarding newborn care and associated health
problems. Materials and methods: Descriptive survey design was carried out among 60 antenatal mothers admitted in KLE's Dr. Prabhakar Kore Charitable Hospital,
Belgaum by using convenient sampling method. A pretested structured knowledge questionnaire was used to collect data. Data was analysed using descriptive and
inferential statestics. Results: The present study showed that majority of primi mothers had poor knowledge on umbilical cord infection 44(73.3%), diarrhea
32(53.3%), diaper rash 46(76.6%), vomiting 34(56.6%) and fever 36(60%). There was no association between newborn care and demographic variables such as
age, religion, occupation and employment status, economic status, type of family, area of residence, But significant association was found between mother education
and area of residence. Hence null hypothesis was accepted. Conclusion: The present study concludes that there is a need to provide adequate information to primi
mothers about newborn care, common newborn health problems and this will help mother's to care their newborn and to prevent complications.
KEYWORDS: Newborn care, Knowledge of primi mothers, Common neonatal health problems.
INTRODUCTION:
The birth of a baby is one of the most happiest and emotional event that can occur
in mothers life time. After birth of the child, its health depends upon the health
care practice adopted by the family, especially by mothers1.
Globally under-five mortality rate has declined over the past few decades, neonatal mortality still remains high. Globally four million deaths occur every year in
the first month of life. Almost all (99%) neonatal deaths occur in the low-income
and middle-income countries. In India alone, around one million babies die each
year before they complete their first month of life, contributing to one-fourth of
the global burden. The report, released recently at the National Conference on
Child Survival and Development in New Delhi, claims that of the roughly 26 million children born in India each year, 1.2 million die during the first four weeks,
that is, 30% of the 3.9 million global neonatal deaths2.
Several misconception, ignorance and inadequacy of knowledge in relation to
newborn care is prevalent among antenatal mothers especially prime gravid
women.
National Rural Health (NRHM) and integrated management of neonatal and
childhood illness (IMNCI). An added capacity of Auxiliary Nurse Midwives
(ANMs) and accredited social health activists (ASHAs), for careful tailoring of
behavior change according to the local context, will bring about positive change
and significant improvements in newborn care at home and reduces the neonatal
mortality3.

RESULTS AND DISCUSSION:
Table 1: Sociodemographic variables of primi mothers
(n=60)
Sl. No
1

2

3

4

The purpose of this study is to assess the knowledge of primi mothers with regard
to neonatal care and associated health problems.
5
MATERIALS AND METHODS:
Descriptive survey design was carried out among 60 antenatal mothers admitted
in KLE's Dr. Prabhakar Kore Charitable Hospital, Belgaum by using convenient
sampling method. A pretested structured knowledge questionnaire was used to
collect data. Data was analysed using descriptive and inferential statestics.
DESCRIPTION OF THE TOOL:
A structured knowledge Questionnaires consists of two section. Section A: item
on demographic variables like age, religion, educational status, occupation,
income, type of family, area of resident. Section B: items on knowledge about
newborn care among Primi mothers, vomiting, breast feeding, diaper rash,
umbilical cord infection, fever, diarrhea and immunization.

6

7

Demographic variables
Age
18-21Years
22-25 Years
26-29 Years
Religion
Hindu
Muslim
Christian
Education status of mother
Primary
Secondary
PUC
Degree
Occupation of mother
Private
Government
Housewife
Type of family
Nuclear family
Joint family
Extended family
Income of the primi mothers
No income
Less than 10000
More than 10000
Area of residence
Urban
Rural

Frequency

Percentage (%)

36
18
6

60
30
10

24
24
12

40
40
20

20
20
15
5

33.3
33.3
25
8.3

10
5
45

16.6
8.3
75

18
32
10

30
53.3
16.7

45
10
5

75
16.6
8.3

34
26

56.6
43.4
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Majority of the primi mothers 36(60%) were in the age group 18-21yrs, 18(30%)
were in the age group 22-25 yrs and 6(10%) were in the age group 26-29yrs.
Majority of the primi mothers were Hindus 24(40%) and muslims 24 (40%) and
12 (20%) were Christians. Majority of the primi mothers 20(33.3%) had primary
education, 20(33.3) had secondary education, 15(25%) had pre university and
5(8.3%)were completed degree. Majority of primi mothers 45(75%) were house
wives, 5(8.3%) were government employees, 10(16.6%) were private employees. Majority of primi mothers 18(30%) belongs to nuclear family,
32(53.3%)belongs to joint family and 10(16.7)belongs to extend family. Majority of primi mothers 45(75%%) had no income, 10(16.6%) were income less than
10000 and 5(8.3%) were having family income less than 10000. Most of primi
mothers 34(56.6%) were staying in urban area and 26(43.4%) were staying in
rural area.
Table 2: Knowledge scores of primi mothers on common newborn
problems
(n=60)
Content

Grading of knowledge scores

Vomiting,

Good
7

Average
19

Poor
34

Diaper Rash,

3

11

46

Umbilical Cord Infection,.

2

4

44

Fever,

9

15

36

Diarrhea

11

17

32

Table 2 shows that majority of the primi mothers had poor knowledge on common problems of the newborn and its care and management
Association of Demographic Variables with Knowledge of Primi Mother on
Newborn Care:
The study findings showed that there is no association between newborn
care and demographic variables such as age, religion, occupation and employment status, economic status, type of family, area of residence, But there is significant association between mother education and area of residence. Hence the
null hypothesis accepted.
DISCUSSION:
In the present study it showed that the majority of primi mothers had poor knowledge on umbilical cord infection 44(73.3%), diarrhea 32(53.3%) and diaper rash
46(76.6%). A Descriptive study was conducted among the mothers of neonates
in the Maternity Unit of a Medical College Hospital in Mangalore. The study
result shows that Knowledge on umbilical cord infection was average in 29
(48.33%), good in 27 (45%), and poor in 4 (6.67%). Knowledge on constipation
and diarrhea were average in 38 (63.34%), good in 11 (18.33%), and poor in 11
(18.33%) and no association was found between the knowledge of primi mothers and selected baseline variables, such as, age, education, religion, occupation,
type of family or area of dwelling4. Another study on knowledge of mothers on
diarrhea in children 'dirty' feeding bottle (23%), excessive 'heat' (75%) and
'cold'(14.5%), over feeding (22.9%), top milk (4.2%) as the causes. Only 10.4%
were aware of the specific measures for prevention of diarrhea5.
CONCLUSION:
The present study concludes that there is a need to provide adequate information
to primi mothers about newborn care, common newborn health problems and
this will help mother's to care their newborn and to prevent complications.
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ABSTRACT
Introduction: Premenstrual syndrome (PMS) is a set of physical, emotional and behavioral symptoms that start week prior to menstruation and subsides when the
menstrual flow begins. Materials and Methods: A quantitative research approach with descriptive cross sectional design was used for 150 B.Sc Nursing students in the
age group of 18 to 20 years. The sample was drawn through purposive sampling method. Premenstrual rating scale and check list was use to collect the data. Data was
analyzed by using descriptive and infertial statistics. Results: Among 150 students 58 (38.7%) had not experienced any symptoms of PMS, about 51 (33.5%) had mild
symptoms, 30(20.4%)were having moderate premenstrual symptoms, 11(7.3 %) had severe premenstrual symptoms. Among 150 students Rest124 (82.66%) was the
most common coping mechanism for the somatic symptoms followed by reduced caffeine intake54 (36%), exercise 31(20.66%) and analgesic 30 (20%). There was no
association found between prevalence of PMS and selected demographic variables.
KEY WORDS: Premenstrual syndrome, adolescent girls, prevalence, adaptive coping behavior.

INTRODUCTION:
PMS is a condition of emotional, physical, psychological and behavioral disturbances that occur after ovulation and last till menstrual flow1. Premenstrual syndrome (PMS) is an important health problem in young women mostly in adolescence. A Systematic Review and Meta-Analysis Study conducted using 17 studies revealed that pooled prevalence of PMS was 47.8% (95% CI: 32.6-62.9).
The frequency of premenstrual syndrome in India was 53% according to International Classification of Diseases -10 (ICD-10) criteria, among which 42% was
mild, 18.2% moderate and 31.7% severe2. Girls with PMS report significant
impairment in personal relationship compromised work levels and increased
absence from social, academic and occupational activities. Still, it's possible not
to let these problems control your life. Lifestyle adjustments can treat to reduce
or manage the signs and symptoms of premenstrual syndrome.
OBJECTIVES OF THE STUDY:
1. To estimate the prevalence of PMS among adolescent girls.

2.

To rank the common adaptive coping measures used during PMS among adolescent girls.

3.

To find out the association between prevalence of PMS among adolescent
girls with their selected demographic variables.

MATERIAL AND MATERIAL:
Descriptive approach with cross sectional research design was used to conduct
study, at KAHER Institute of Nursing Science, Belagavi among females Nursing
students between 18-20 years of age. The sample for the study was 150 students
of 1st and 2nd year B.Sc. Nursing. Students were selected by using purposive sampling technique. Data was collected by using socio demographic data,
premenstrual syndrome rating scale and checklist on the common adaptive coping behavior among nursing students. Data was analyzed using descriptive and
inferential statistics.

RESULTS:
Distribution of sample's characteristic according frequency and percentage of demographic variables.
n =150
Sl No.

Demographic Variables

Frequency

Percentage

01

Age in years:
a) 18 years
b) 19 years
c) 20 years

32
64
54

21.3
42.66
36

Age of menarche:
a) 10-12 years
b) 13-15 years
c) Above 16 years

35
108
7

23.33
72
4.66

Number of days bleeding lasts for:
a) 2-3 days
b) 3-4 days
c) 4-5 days
d) 5-6 days
e) > 6 days

14
30
62
35
9

9.33
20
41.33
23.33
6

28
105
17

18.66
70
11.33

59
44
29
13
5

39.33
29.33
19.33
8.66
3.33

02

03

04

05

Describe your menstrual flow:
a) Mild
b) Moderate
c) Heavy
Number of days PMS lasts for:
a) 2-3 days
b) 3-4 days
c) 4-5 days
d) 5-6 days
e) > 6 days

Copyright© 2020, IERJ. This open-access article is published under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License which permits Share (copy and redistribute the material in any
medium or format) and Adapt (remix, transform, and build upon the material) under the Attribution-NonCommercial terms.
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Mass media available at home:
a) Television
b) Newspaper
c) Internet
d) Radio
Do you perform any relaxation techniques:
a) Yes
b) No

85
5
60
0

56.66
3.33
40
0

71
79

47.33
52.66

Estimation of prevalence of PMS among adolescent girls:
NONE
(0)

SYMPTOMS

MODERATE
(2)

MILD
(1)

SEVERE
(3)

EMOTIONAL AND BEHAVIOURAL SYMPTOMS

freq

%

Freq

%

Freq

%

Freq

%

Tension & Anxiety

29

19.33

77

51.33

40

29.33

4

2.66

Depressed mood

40

26.66

64

42.66

34

22.66

12

8

Crying spells

75

50

40

26.66

32

21.33

3

2

Angry and irritability

30

20

43

28.66

55

36.66

22

14.66

Oversensitivity

50

33.33

64

42.66

25

16.66

11

7.33

Unhappiness

50

33.33

44

29.33

40

26.66

16

10.66

Food craving (Overeating)

81

54

43

28.66

20

13.33

6

4

Social withdrawal

71

47.33

49

32.66

26

17.33

4

2.66

Poor concentration

46

30.66

52

34.66

39

26

13

8.66

Joint and muscle pain

38

25.33

41

27.33

47

31.33

24

16

Headache

58

38.66

55

36.66

24

16

13

8.66

Fatigue

55

36.66

51

34

30

20

14

9.33

Weight gain from fluid retention

90

60

40

26.66

14

9.33

6

4

Abdominal bloating

48

32

54

36

33

22

15

10

Abdominal cramps

49

32.66

52

34.66

29

19.33

20

13.33

Breast tenderness

70

46.66

55

36.66

21

14

4

2.66

Acne flare-ups

71

47.33

50

33.33

21

14

8

5.33

Constipation or diarrhea

89

59.33

40

26.66

19

12.66

2

1.33

Sleep disturbance with sleeping too much or too less.

41

27.33

44

29.33

45

30

20

13.33

Appetite changes with overeating

81

54

48

32

18

12

3

2

PHYSICAL SIGNS & SYMPTOMS

According to the above given table the most common problems among emotional and behavioral symptoms was Food craving (Overeating) 81 (54%) and in
physical signs & symptoms was Weight gain from fluid retention 90 (60%).

Frequency and percentage of coping Behavior adopted by nursing students:
No

Yes
ADAPTIVE COPING BEHAVIOUR
Freq

%

Freq

%

Exercise

31

20.66

119

79.33

Avoid salt before the menstrual period

16

10.66

134

89.33

Reduce caffeine intake

54

36

96

64

Reduce intake of refined sugars

37

24.66

113

75.33

Increase of fiber intake

67

44.66

83

55.33

Adequate rest and sleep

124

82.66

26

17.33

Uses any vitamin supplements

39

26

111

74

Uses Analgesics

30

Frequency and percentage distribution of prevalence of PMS:

Majority 33.53% of the subjects were experiencing mild premenstrual symptoms, 20.4% were experiencing moderate premenstrual symptoms, 7.3 % were
experiencing severe premenstrual symptoms and 38.73% students had no symptoms.

6

20

120

80

Uses hormonal pills (Oral contraceptives) 6

4

144

96

Uses any other remedies

19.33

121

80.66

29

Results showed that Adequate rest and sleep 124 (82.66%) was the most common coping mechanism for the somatic symptoms and only 6 (4%) had referred
to medical care and was under use of hormonal pills.
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Results also showed that there was no association between prevalence of PMS
and selected demographic variables (Age, age of menarche and menstrual flow).
DISCUSSION:
The findings of the study suggested that the most common problems among emotional and behavioral symptoms was Food craving (Overeating) 81 (54%) and in
physical signs & symptoms was Weight gain from fluid retention 90 (60%).
Similar study conducted in Purba Medinipur district of West Bengal from July to
August 2014 showed contradicting results among 244 students, Results showed
that PMS was reported by 62.7% girls reported depression and 70.5% girl’s
anger. Irritability was reported to be as high as 84.8%. Anxiety and confusion
were reported by 76.0% and 66.8% adolescent girls, respectively. Around onethird of girls experienced breast pain, and 55.3% of girls have also faced social
rejection during that period. Headache and abdominal distension were reported
by around 55% students. Only 14.7% of them reported limb swelling in
premenstrual period3.
The study conducted in Khon Kaen, Thailand on Premenstrual syndrome (PMS)
among high school students showed that Forty-six (46.4%) of the participants in
the PMS group reported that they self-administered treatment. The most common coping methods were analgesic drugs (38.4%) and recreational activities
(26.3%). The participants also consulted their friends (33.9%) and their parents
(22.8%) when they were suffering from these symptoms. Only 3% of them
sought medical consultation4.
In the present study majority 33.53% of the subjects were experiencing mild
premenstrual symptoms, 20.4% were experiencing moderate premenstrual symptoms, 7.3% were experiencing severe premenstrual symptoms and 38.73% students had no symptoms.
A descriptive-analytic study was conducted in Tehran, Iran showed contradicting
that the severity of PMS in most of the participants (62.22%) was moderate, in
8.89% was mild and in 28.89% was sever5.
Present study showed no any association between prevalence of PMS and
selected demographic variables (Age, age of menarche and menstrual flow).
Similar study conducted in Purba Medinipur district of West Bengal from July to
August 2014 showed the contradicted the results by PMS was found to be associated with mother’s occupation, amount of blood flow during menstruation, and
presence of dysmenorrhea (p < 0.05)3.
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ABSTRACT
Background: Menopause is a critical transition period in the life of women which affects quality of life. It affects all the
spheres of life in a women and it is associated with physical changes, psychological changes, vasomotor changes and altered
sexual activity. Thus this study was aimed to assess the severity of menopausal symptoms experienced, biological parameters
of perimenopausal women.
Methods: A descriptive study was conducted in the selected areas of Belagavi City. Total 59 perimenopausal women were
the samples by convenient sampling technique. Semi structured questionnaire to collect the socio demographic information
and collect biophysical parameters was used. Menopause rating scale (MRS was used to collect information about the
menstrual symptoms.
Results: The results revealed that hot flushes, sweating (6.78%), heart discomfort (3.39%), sleep problems (1.69%),
depressive mood (1.69%), irritability (6.78%), anxiety (8.47%), physical and mental exhaustion (5.08%), sexual problems
(1.69%), bladder problems (1.69%) and dryness of vagina (13.56%) were having severe symptoms and joint muscular
discomfort (3.39%) had very severe symptoms. Regarding the severity of menopausal symptoms 50 women (84.75%) had
mild symptoms, 8 women (13.56) had moderate symptoms and 1 woman (1.69) does not have any symptoms related to
menopause. All samples (100%) were having high waist hip ratio (0.86 and higher). With regard to BMI was healthy (18.6 to
24.9) in 61% of the women, 27.12% were overweight and 8.47% were obese.
Conclusion: Severity of the menopausal symptoms directly affects the day today life of the woman. Identification and
understanding will help them to cope with the menopause.
Keywords: Menopause, Biophysical parameters, Perimenopausal, Menopausal symptoms
INTRODUCTION
India is a developing country and it is growing rapidly in all
aspects of life and hence the health status of population has
been improving and so thus the life expectancy. Women are
more affected by this improvement and their life expectancy
has become longer than men. It has been estimated that
women have to spend 1/3 of their life in menopausal year.
Hence, menopause now is a concerning matter to maintain
and improve women’s health [1].
Menopause is an inevitable milestone in the lifetime of every
woman. Technically it is the permanent cessation of menses.
By convention the diagnosis of menopause is not made until
the woman has had 12 months of amenorrhea. Menopause is
the permanent cessation of menstruation resulting from the
loss of ovarian follicular activity leading to decrease in
ovarian hormones is the time in a woman’s life when she is
adapting to the physical, emotional, mental and hormonal
changes associated with ceasing to have menstrual periods.
Menopause happens in the critical period of women’s life
SciTech Central Inc.
J Nurs Occup Health (JNOH)

when there is a lot of social transition and it coincides with
the ‘Empty nest syndrome’, when children leave home and
women find themselves alone with increased incidence of
psychosomatic symptoms. While most women traverse the
menopausal transition with little difficulty, others may
undergo significant stress. The presence and severity of
symptoms vary tremendously from woman to woman and
can last from months to years. During this transitional
periodic Menopausal symptom have significant impact on
quality of life of menopausal women at different status of
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menopause [1].
Symptoms that may appear during menopause and continue
through post menopause include: Painful intercourse,
vaginal dryness, lack of energy, joint soreness, stiffness,
back pain breast enlargement, breast pain, heart palpations,
headache, dizziness dry itchy skin, thinning tingling skin
weight gain, urinary incontinence, urinary urgency
interrupted sleeping patterns, heavy night sweats and hot
flashes [2]. Psychological symptoms include anxiety, poor
memory inability to concentrate, depressive mood
irritability, mood swings less interest in sexual activity.

Bhat AV, Carvalho L & Carvalho P

includes assess the severity of menopausal symptoms
experienced and biophysical parameters and to find the
association between menopausal symptoms with selected
demographic variables among perimenopausal women.
METHODOLOGY
Design
Descriptive study design.
Population
Perimenopausal women.

Long-term effects include increased risk of arthrosclerosis,
acute myocardial infarction and cardiovascular diseases.
Menopause before 45 years of age has an increased risk of
heart disease death and impaired lung function [3]. As many
as two-third of all women report vasomotor symptoms and
over 85% report at least one menopausal symptom as
transition through menopause.

Sample

Studies have stated that during the early postmenopausal
period the prevalence of vasomotor symptoms ranges from
30-80% and during later period vaginal dryness from 2547%. The prevalence of urogenital complaints has been
reported to increase at menopause and is more common in
women than men implicating menopause. In most women
natural menopause occurs between the ages of 45 and 55
years. In most of the developed countries menopause occurs
around the age of 50 years. But in developing countries like
India there has been a trend in advancement of age at
menopause. Furthermore, several studies have shown that
the frequency of reporting of menopausal symptoms of
Indian women varies with culture and also with sociodemographic status [4].

Convenient sampling technique.

Recke [5] conducted a study in menopausal women shows
that bone loss is related to the prevalence of hypertension,
prevalence of vertebral compression, increased congestive
heart disease and death. According to Indian statistics 2014
there are 43 million menopausal women have cardiac
disease.

RESULTS

According to Third Consensus Meeting of Indian
Menopause Society, India has a large population, which has
already crossed the 1 billion and the number of menopausal
women about 43 billion. Projected figures in 2026 have
estimated the population in India will be 1.4 billion and the
menopausal population 103 million. Majority spend one
third of their in the postmenopausal stage. Though the
menopausal problems create lot of stress in women, they
typically suffer in silence but never dare not to speak openly
about their difficulties and accordingly cannot receive the
understanding and support they need [6].
By keeping the above things in mind a study was conducted
to assess the menopausal symptoms, bio-physical parameters
and among perimenopausal women residing at selected areas
of Belagavi City, Karnataka. The objectives of the study
SciTech Central Inc.
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Perimenopausal women as per inclusion criteria.
Sample size
59 perimenopausal women.
Sampling technique

Variables
Ages, educational qualification, nature of work, income,
marital status, type of family are independent variables and
menopausal symptoms, bio-physical parameters dependent
variables.
Data collection
A self-administered questionnaire was used for data
collection was developed by the investigator which
comprised of three sections. Section 1 semi-structure
questionnaire on demographic data, section 2 biological
parameters and section 3 Menopause Rating Scale.

Section
I:
Socio-demographic
perimenopausal women

variables

of

With regard to their age majority (45%) of the
perimenopausal women were between 42 to 46 years. With
regard to their education majority (47%) of the
perimenopausal women were educated till post-graduation.
Considering their occupation majority (81%) had a strenuous
job. Considering their income majority (75%) of them had
the income of 10001-15000 per month. With regard to
marital status majority (90%) perimenopausal women were
married. With regard to type of family majority (73%) of
perimenopausal women were from nuclear family.
Section II: Biophysical parameters
With regard to blood pressure (mm Hg) 56% of the women
had the range of 110/70-120/80 mm Hg. However 100% of
the women had the pulse rate between 61-80 bpm,
respiration rate was in between 21-30. With regard to waist
circumference in 63% women is between 31-35, while

53

J Nurs Occup Health, 1(3): 52-55

67.81% women’s hip circumference was in High Risk 35"
and more. All samples (100%) were having high waist hip
ratio (0.86 and higher). With regard to BMI was healthy
(18.6 to 24.9) in 61% of the women, 27.12% were
overweight and 8.47% were obese.
Section III: Severity of menopausal symptoms
experienced by the women in perimenopausal period
A) Out of total 50 women (84.75%) had mild symptoms, 8
women (13.56) had Moderate symptoms and 1 woman
(1.69) does not have any symptoms related to menopause.
B) Hot flushes, sweating (6.78%), heart discomfort (3.39%),
sleep problems (1.69%), depressive mood (1.69%),
irritability (6.78%), anxiety (8.47%), physical and mental
exhaustion (5.08%), sexual problems (1.69%), bladder
problems (1.69%) and dryness of vagina (13.56%) were
having severe symptoms and joint muscular discomfort
3.39% had very severe symptoms.
Section IV: The association between the severity of
menopausal symptoms and selected demographic
variables
Chi-square test was used to check the association between
severity of menopausal symptoms and selected demographic
variables. It was found that demographic variables such as
age, education, type of work, marital status, type of family
were associated at P>0.05 level of significance. There was
no association with income of the women with the
menopausal symptoms.
DISCUSSION
Characteristics of selected demographic variables
The results of present study shows With regard to their age,
majority (45%) of the perimenopausal women were between
42-46 years. The mean age was 47 + 1.41. With regard to
their education, majorities (47%) of the perimenopausal
women were educated till post-graduation. Considering their
occupation majority (81%) had a strenuous job. Considering
their income, majority (75%) of them had the income of
10001-15000 per month. With regard to their marital status,
(90%) perimenopausal were married. With regard to the type
of family majority (73%) of perimenopausal were from
nuclear family.
A study conducted at Jamnagar, Gujarat [7] shown the age
46.3 ± 5.29, another study conducted at Kannur [8] revealed
that 54% women were in the age group of 45-49 years.
Heterogeneity of the samples may be the reason for age
group difference.
In present study it has been found that women were having
hot flushes, sweating (61%), heart discomfort (42.37%),
sleep problems (44.07%), depressive mood (47.46%),
irritability (64.41%), anxiety (62.71%), physical and mental
exhaustion (50.85%), sexual problems (23.73%), bladder
problems (22.03%), dryness of vagina (13.56%) and joint
SciTech Central Inc.
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muscular discomfort (64.41%) were seen. A study conducted
at rural parts of Amritsar, Punjab revealed that joint and
muscular discomfort (76.20%), physical and mental
exhaustion (60.09%), sleeplessness (54.40%), depressive
mood (37.30%), irritability (36%), dryness of vagina (36%),
hot flushes and sweating (35.80%) and anxiety (34.50%)
which is contradict with present study [9].
Another study conducted at Sri Lanka revealed that joint and
muscular pains (76%); physical and mental exhaustion
(58%); and concentration and sleeping problems (60%)
followed by symptoms of hot flushes and night sweating
(66%); irritability (64%); itching in private parts (68%);
anxiety (92%); depressive mood (80%). The differences in
the results may be due the sample size and acceptance of
menopause as a part of life [10].
In the biophysical variables with regard to blood pressure
(mm Hg) 56% of the women had the range of 110/70-120/80
mm Hg. However 100% of the women had the pulse rate
between 61-80 bpm, respiration rate was in between 21-30.
With regard to waist circumference in 63% women is
between 31-35, while 67.81% women’s hip circumference
was in High Risk 35" and more. All samples (100%) were
having high waist hip ratio (0.86 and higher). With regard to
BMI was healthy (18.6 to 24.9) in 61% of the women,
27.12% were overweight and 8.47% were obese. A cross
sectional study conducted at France [11] revealed that body
mass index (BMI), 12:33% of the patients were within the
normal range of nutrition, while 87% of respondents were
from overweight and obese, this is contract with present
study. The reason may be dietary habits of respondents and
lifestyle habits, lack of knowledge regarding the importance
of nutrition have yielded results in an increased body mass
index.
CONCLUSION
Our study results recommend that menopausal period is an
unavoidable condition yet manageable with proper support
and education. Educational programs can be organized to
create awareness among women who are in need of
knowledge to overcome the menopausal symptoms. Mass
media also can serve as an important tool to reach the
women through mass media such as television, radio,
journals, newspaper, to create awareness among menopausal
women, to manage their condition. Nurses and other
healthcare medical team members can utilize each and every
opportunity to counsel the menopausal woman to cope up
with the condition to achieve high-level functioning in
everyday life.
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Abstract
Objective: To assess the effectiveness of the planned teaching programme on knowledge regarding
health hazards of plastic use among staff nurses in a selected hostels at Belagavi.
Methods: pre experimental one group pre-test post- test design was carried over a period of 3 months on 50
staff nurses in a selected hostels at Belagavi Karnataka. All 50 staff nurses enrolled in study.
Results: In our study, Analysis of the data reveals that the pretest 12(24%) had poor knowledge where as in
post test only 5(10%) samples had poor Knowledge. In the pre test 31(62%) Average knowledge and in the post
test 62% had average knowledge. In the pre test 7(14%) had good knowledge and in the post test 15(30%) had
good knowledge, calculated paired ‘t’ value 44 is greater than tabulated ‘t’ value 0.002.
This indicates that the gain in knowledge score is statistically significant at <0.05 level. Therefore PTP on
health hazards of plastic among staff nurses is effective to improve the knowledge.
Conclusion: planned teaching programme improves the knowledge regarding health hazards of plastic use
among staff nurses.
Key words: Health hazards, Evaluate, knowledge, Plastic use, Nursing staff.
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I.

Introduction

Plastics are used on a daily basis throughout the world. The word plastic is a common term that is used
for many materials of a synthetic or semi-synthetic nature. The term was derived from the Greek Plastikos,
which means “fit for molding.” "Plastics" derived their name from their properties to be molded, cast, extruded
or processed into a variety of forms, including solid objects, films and filaments. These properties arise from
their molecular structure. Plastics are polymers, very long chain molecules that consist of subunits (monomers)
linked together by chemical bonds. The monomers of petrochemical plastics are inorganic materials (such as
styrene) and are not biodegradable.
Plastics are a wide variety of combinations of properties when viewed as a whole. They are used for
shellac, cellulose, rubber, and asphalt. We also synthetically manufacture items such as clothing, packaging,
automobiles, electronics, aircrafts, medical supplies, and recreational items. The list could go on and on and it is
obvious that much of what we have today would not be possible without plastics.
One way plastics changed the world was in cost. It was so much cheaper to manufacture than other
materials and the various ways it could be used was staggering. Plastics are synthetic substances produced by
chemical reactions. Almost all plastics are made from petroleum, except a few experimental resins derived from
corn and other organic substances. Plastic has many properties which has made it a raw material of choice for
manufactures of plastic Bags and packing materials. Cost of production, light weight, strength, easy process of
manufacture, and availability are few of the properties. There is nothing wrong with plastic as a material. Man
has simply not put the plastic to the right use / or using it without taking proper care of other related norms.
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II.

Materials And Methods

This was pre experimental one group pre test-post test design was carried over a period of 3 months.
The study was approved by the institutional research committee..
The tool used forthe data collection consisted of: The self administered structured questionnaire to assess the
knowledge regarding health hazards of plastic use among staff nurses.
Tool was divided into two parts section I & section II
Section I - Demographic data
Section II – Self administered structured questionnaire
RESEARCH DESIGN:
A pre experimental one group pre test-post test design was adopted for the study.
MAJOR FINDINGS OFTHE STUDYWERE:
Descriptive and inferential statistics had been used for data analysis. The data was presented in the form of
tables and diagrams. Data was analyzed by computing mean, standard deviation, t value and chi - square.
SIGNIFICANT FINDINGS OF THE STUDYDEMOGRAPHIC DATAOFTHE RESPONDENT
Marital status:
Majority 48(96%) samples status are married and 2(4%) samples status are unmarried.
Age group:
Majority 35 (70%) of were in the age group 20-25yrs,15 (30%) were in the age group.
Religion:
Majority reveals 98% (48) Hindus, 4%, Christian, 0% Muslim religion.
Income:
Majority (48%) were having Income of Rs.10,000-12,000/month,(34%) having Income of Rs.8,00010,000/month,(14%) were having income of Rs.12,000- 14,000/month and remaining (4%)were having income
of rs14,000-16,000/month.

III.

Results:

In our study, Analysis of the data reveals that the pretest 12(24%) had poor knowledge where as in post
test only 5(10%) samples had poor Knowledge. In the pre test 31(62%) Average knowledge and in the post test
62% had average knowledge. In the pre test 7(14%) had good knowledge and in the post test 15(30%) had good
knowledge, calculated paired „t‟ value 44 is greater than tabulated „t‟ value 0.002.
This indicates that the gain in knowledge score is statistically significant at <0.05 level. Therefore PTP on health
hazards of plastic among staff nurses is effective to improve the knowledge.
Frequency and Percentage distribution of pretest and post test knowledge level:
Analysis reveals that in the pretest 12(24%) had poor knowledge where as in post test only
5(10%) samples had poor Knowledge. In the pre test 31(62%) Average knowledge and in the post test
62% had average knowledge. In the pre test 7(14%) had good knowledge and in the post test 15(30%) had Good
knowledge.
Knowledge level
Good
Average
Poor

Pre-Test
Frequency
7
31
12

Percentage
14%
62%
24%

IV.

Post-Test
Frequency
15
30
05

Percentage
30%
60%
10%

Discussion

The present study is undertaken to assess the effectiveness of the planned teaching programme on
knowledge regarding health hazards of plastic use among staff nurses in a selected hostels at Belagavi
Demographic variables: • Majority 35 (70%) of were in the age group 20-25yrs,15 (30%) were in the age group.
majority all the samples 50(100%) were females. majority 1-2yr, 24(48%) of were in the experience of 01yr,15(30%) were in the experience of 2-3yr,12(12%) were in the experience of 3-4yr,3(6%) were in the
experience of 4-5yr,2(4%)..Majority reveals 98%( 48),Hindus, 4%(2) Christian , 0%Muslim religion. Majority
(48%) were having Income of Rs.10,000- 12,000/month,(34%) having Income of Rs.8,000-10,000/month,
(14%) were having income of Rs.12,000-14,000/month and remaining (4%)were having income of rs14,00016,000/month. Majority 48(96%) samples status are married and 2(4%) samples status are unmarried. calculated
paired „t‟ value 44 is greater than tabulated „t‟ value 0.002. Hence H1 is accepted. This indicates that the gain in
knowledge score is statistically significant at <0.05 level. Therefore STP on health hazards of plastic among
staff nurses is effective to improve the knowledge. Mean difference is 06,Median difference is 3.39, mode is
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3.66,Standard deviation 0.16 and range difference equal. the pretest 12(24%) had poor knowledge where as in
post test only 5(10%) samples had poor Knowledge. In the pre test 31(62%) Average knowledge and in the post
test 62% had average knowledge. In the pre test 7(14%) had good knowledge and in the post test 15(30%) had
good knowledge, calculated paired „t‟ value 44 is greater than tabulated „t‟ value 0.002. Hence H1 is accepted.
This indicates that the gain in knowledge score is statistically significant at <0.05 level. Therefore PTP on health
hazards of plastic staff nurses is effective to improve the knowledge.

V.

Conclusion

The findings of final study revealed that there was a significant difference in pre-test and post-test
knowledge scores among nursing staff. Therefore planned teaching programme improves knowledge regarding
health hazards of plastic use among staff nurses.
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ABSTRACT

Objective: To assess the knowledge regarding substance abuse among adolescents in selected nursing schools of
Belagavi.
Methods: A descriptive research design was carried over a period of 3 months on 100 GNM students from K.L.E.U’s Institute Of Nursing
Sciences, Belagavi. All 100 GNM students enrolled in study.
Results: In our study, Analysis of the data reveals that the out of 100 students, 32 (32%) used or abused any one of the substances irrespective of
time and frequency in lifetime. More than two-thirds (70%) of the respondents expressed a desire to quit substance use and 15% had tried to stop.
'Easy availability' and 'relief from tension' were the most frequent reasons for continuation of substance use. Level of knowledge on harmfulness
of substance use among students was very high (urban - 40% and rural - 60%). The conclusion was made that in spite of being aware of the harmful
effects of substance use, adolescents take up this habit.
Conclusion: At the end of the study a self instructional was developed depending on the knowledge scores of selected nursing students and was
administered to them.

KEYWORDS : Drug Abuse; selected nursing students; self instructional module; attitude.
INTRODUCTION:
One need only open the morning newspaper to know that substance use
is widespread and a major public health issue in our society. Drug
addiction is a complex brain disease. It is characterized by compulsive,
at times uncontrollable, drug craving, seeking and use that persist even
in the face of extremely negative consequence. Drug seeking becomes
compulsive in large part as a result of the effects of prolonged drug use
on brain functioning and on behavior1.
The physical signs of abuse or addiction can vary depending on the
person and the drug being used. In addition, each drug has short-term
and long-term physical effects. For example some who abuses
Marijuana may have a chronic cough or worsening of asthmatic
conditions. Stimulants like cocaine increase heart rate and blood
pressure, where asopoids like lewin may slow heart rate and reduce
respiration.
Adolescence is the period between the onset of puberty and the
cessation of physical growth, the passage from childhood to
adulthood. According to WHO “The age between 10-19 years is a
unique phase of life during which a child goes through tremendous
physical, emotional and social changes.
The physical and psychological characteristics of adolescents and the
nature of developmental tasks which they are expected to perform
often pose certain challenges and problems for adjustment. Basically
adolescents face problems related to their home, school and society.
Self related problems like body, image, pimples, complexion, eating
disorders, body changes, moodiness, touchiness, anger,
hypersensitivity, and feeling of rebel crushes, ination, day dreams
and personality.
MATERIALS AND METHODS
This was descriptive research design was carried over 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 knowledge
regarding substance abuse among adolescents.

MAJOR FINDINGS OFTHE STUDYWERE:
Descriptive and inferential statistics had been used for data analysis.
The data was presented in the form of tables and diagrams. Data was
analyzed by computing mean, standard deviation, t value and chi square.
SIGNIFICANT FINDINGS OF THE STUDYDEMOGRAPHIC
DATAOFTHE RESPONDENT
Age group:
Ÿ Majority of the students 50(50%) belonged to the age groups of 1920years, 24(24%) belonged to 18-19 years, 20(20%) belonged to
21 and above years, and minimum number 6 (6%) belonged to 1718 years.
Gender:
Majority of the students 66(66%) were females, 34(34%) were male.
Religion:
Majority of the students 65(65%) were Hindu, 26(26%) were
Christians, 4(4%) were Muslims and 5 (5%) belonged to other religion.
Area of Residence:
Majority of the students 60(60%) were from rural area and 40(40%)
were from urban area.
Income:
Majority of the students 34(34%) family income were 1000-1500,
24(24%) were 1501-10000 and 10001-15000, and minimum number
18(18%) belonged to 15001 and above.
Type of family:
Majority of the students 72(72%) Nuclear, while 23(23%) belonged to
the joint family and a minimum number 5(5%) belonged to the
extended family.
RESULTS:
In our study, Analysis of the data reveals that Pre-test scores of 100
Diploma Nursing school revealed that 9 (9%) had good knowledge,
72(72%) had average knowledge and 20(20%) had poor knowledge.

Tool was divided into two parts section I & section II
Section I - Demographic data
Section II – Self administered structured questionnaire

Mean, Median, Mode, Standard deviation and Range of
knowledge scores of students regarding substance abuse.
N=100
Area
Mean Deviation
Median Mode SD
Range
Pre-test
11.05
11.50
12
3.54

RESEARCH DESIGN:
A descriptive research design was adopted for the study.

Table reveals that the mean 11.05, Median 11.50, Mode 12, Standard
deviation 3.54 and Range 16 of knowledge score.
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Association between pretest knowledge scores and selected
demographical variables:
Analysis reveals that the chi-square value is more than tabulated value;
hence there is signicant association between gender, age, religion,
education of father, education of mother, income, type of family and
area of location
DISCUSSION:
The present study is undertaken to assess the knowledge regarding
substance abuse among adolescents in selected nursing schools of
Belagavi.
Demographic variables: Majority of the students 50(50%) belonged to
the age groups of 19-20years, 24(24%) belonged to 18-19 years,
20(20%) belonged to 21 and above years, and minimum number 6
(6%) belonged to 17-18 years. Majority of the students 66(66%) were
females, 34(34%) were male. Majority of the students 65(65%) were
Hindu, 26(26%) were Christians, 4(4%) were Muslims and 5 (5%)
belonged to other religion. Majority of the students 60(60%) were
from rural area and 40(40%) were from urban area.
Ÿ

Majority of the students 34(34%) family income were 1000-1500,
24(24%) were 1501-10000 and 10001-15000, and minimum
number 18(18%) belonged to 15001 and above. Majority of the
students 72(72%) Nuclear, while 23(23%) belonged to the joint
family and a minimum number 5(5%) belonged to the extended
family. The result was out of 100 students, 32 (32%) used or
abused any one of the substances irrespective of time and
frequency in lifetime.

RESULTS:
Pre-test scores of 100 Diploma Nursing school revealed that 9 (9%)
had good knowledge, 72(72%) had average knowledge and 20(20%)
had poor knowledge.
The study revealed that the chi-square value is more than chi-square
tabulated value; hence there is signicant association between gender,
age, religion, education of father, education of mother, income, type of
family and area of location.
CONCLUSION:
There was evidence in increase in the knowledge o scores in all the
areas included in the study, after administering the questionnaires to
the students it was proved that simple question technique was effective
in creating awareness on substance abuse, among the students of
K.L.E.U's Institute of Nursing Sciences, Belagavi.
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ABSTRACT
Background: The prevalence of depression and anxiety in diabetes is considerably higher than normal population
and found to have a negative impact on diabetes. Objective of the study was to assess the prevalence of depression
and anxiety and to identify their associated risk factors among people with type 2 diabetes mellitus.
Methods: Descriptive study was done in Endocrine and medicine outpatient Department of Vijaya Hospital in
Belagavi, South India. Total 384 patients with type 2 diabetes mellitus were interviewed for depression and anxiety
by administering the Hospital Anxiety and Depression Scale (HADS).
Results: Of the total 384 patients surveyed, depression and anxiety were found in 32.56%. (95%CI 27.8-37.2%) and
37.76% (95% CI 33.1-42.9%) respectively. In Multiple Logistic regression analysis age, unmarried, religion, duration
of type II diabetes and type of treatment were significantly associated with depression symptoms, Anxiety symptoms
were associated with age, Qualification, Occupation, Religion, Duration and type of treatment.
Conclusions: This study found a high prevalence of depression and anxiety in patients with Type 2 DM. Therefore,
the care of individuals with type 2 Diabetes Mellitus (DM) should include the screening and possible treatment of
depression and anxiety in order to achieve and sustain treatment goals.
Keywords: Anxiety, Depression, Tertiary care hospital, Type 2 diabetes mellitus

INTRODUCTION
Diabetes mellitus is a group of metabolic diseases
characterized by hyperglycemia resulting from defects in
insulin secretion, insulin action, or both. It has been
classified as type 1 DM and type 2 DM. Type 1 DM, a
subtype of Diabetes Mellitus results due to complete or
near total insulin deficiency whereas Type 2 DM
characterized by variable degree of insulin resistance,
impaired insulin secretion and increased glucose
production.1 The WHO estimated the population of
diabetes patients to increase from 171 million in 2000 to
366 million by 2030 worldwide.2 Prevalence study also
reported that there are currently 285 million people with

diabetes worldwide and this number is set to increase to
438 million by year 2030.3 Type 2DM is estimated to be
90-95% of the total global morbidity of DM. 4 India has
more than 50 million Type 2 diabetes patients.5 India will
soon be the capital of diabetes. Depression and anxiety
are other prevalent condition in diabetes mellitus.
Approximately 340 million people worldwide suffer from
depression at any given time.6 The World-wide estimated
prevalence of depression and anxiety is 25% and 7.3%.
Depression disorders are more in women than men. Life
time prevalence of depression is 10-2-%.7 The prevalence
of depression and anxiety in diabetes is considerably
higher than normal population and lies between 12-28%.8
However, the differences in prevalence rate may be
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attributed to various scales used and methods that were
applied in calculating the prevalence rate of depression
and anxiety.
METHODS
The study had Non-Experimental Descriptive study
design. It was carried out from May 2018 to March 2019
among all 384 patients with Type 2 Diabetes mellitus
who were attending the outpatient department of
Endocrine and medicine of Vijay Hospital Belagavi,
south India. Objectives and benefits of the study were
explained in verbal and written form attached to the
questionnaires.
Patients were assured that their participation was
confidential and would not affect their medical treatment
outcomes. A written consent was obtained from those
who agree to participate in the study. The investigator
was trained to conduct interview using Hospital Anxiety
and depression Scale (HADS) by interviewing the patient
and supplemented by patient records. The questionnaire
was translated into the local Kannada language for better
understanding.
Inclusion criteria


Patients age between 30-60 years with Type 2 DM
(Fasting glucose level more than or equal to 126
mg/dl and post prandial, more than or equal to 200
mg/dl) were considered for the study.

Exclusion criteria


Excluding those who are diagnosed psychiatric
problems/illness or those who are currently on antidepressants, pregnant women and seriously ill
patients.

The study protocol was approved by the Ethics
committee of the institute. Informed written consent was
obtained from all the participants, after explaining the
objectives of the study.
Statistical analysis
The Data collected during the study was entered in the
Microsoft excel Format and was analysed and using
Statistical Package for Social Sciences (SPSS) (V.20.0).
A descriptive Statistical analysis was done for continuous
and categorical variables.
Differences in characteristics between participants were
tested with t-test for normally distributed variables.
Multivariate regression analysis was used to evaluate the
anxiety and depression symptoms singly or combination
in relation to glycemic control. Results were expressed as
odds ratio (OR) and 95% confidence intervals. The
minimum statistical significance level foe all analysis
was p<0.05.

RESULTS
A total of 384 participants were included in the study, in
which 261 (67.97%) were male and 123 (32.03%) female
participants. Most of the study participants i.e. about 200
(52.08%) belongs to the age group of 41-50 years 108
(28.13%) belonged to the age group of 30-40 years
followed by 76 (19.79%) belonged to the age group of
51-60 years. Majority of 218 (56.77%) of the respondents
were suffering with type II diabetes in the range of 0-5
years and 20 (5.21%) were suffering from type II diabetes
for more than 16 years and almost 247 (64.32%) were on
oral hypoglycaemia drugs, whereas 49 (12.76%)
respondents
received both insulin and oral
hypoglycemic drugs. Most of the respondents 279
(72.66%) belonged to middle class families and 39
(10.16%) of the respondents belonged to lower class
families. Majority of the respondents 294 (76.56%) were
married, 44 (11.46%) were unmarried, 28 (7.29%) were
widow and only 18 (4.69%) were divorced. Almost 164
(42.71%) respondents completed their graduation
whereas, 68 (17.71%) did their higher secondary
education, 57 (14.84%) completed their secondary
school, 50 (13.03%) did not have any formal education
and only 45 (11.72%) did their secondary school
education. Around 136 (36.45%) of the respondents were
private employees and (5.21%) were farmers. Table 1
Shows Distribution of study respondents by different
characteristics.
Reveals the multiple logistic regression analysis of
depression by demographic characteristics with age,
unmarried respondents, religion, duration of type II
diabetes and type of treatment showed significant
contribution with depression (p<0.05). This shows that
respondents who were above 40 years of age (Odd ratio 0.39,95% CI:0.20-0.76 and 0.06,95% CI:0.02-0.21)
expressed greater depression as compared to respondents
below 40 years. Unmarried respondents also showed
depression symptoms (Odd ratio - 0.43, 95% CI:0.181.03). Religion also showed strong contribution towards
depression where Muslims, Christians and other religion
respondents were more depressed than Hindus (Odd ratio
- 0.40,95% CI:0.17-0.13, 0.39, 95% CI:0.15-1.00 and
0.49, 95% CI:0.25-0-95) respectively. Respondents who
were suffering from type II diabetes for more than 16
years showed significant contribution towards depression
than compared to others (Odd ratio - 6.34, 95% CI:1.3629.68). Those on insulin and combined with insulin and
OHD showed greater contribution towards depression
(Odd ratio - 2.05, 95% CI:1.13-3.74 and 8.48, 95%
CI:3.53-20.35). Table 2 shows multiple logistic
regression analysis of depression by demographic
characteristics.
Reveals the regression analysis of anxiety by
demographic characteristics with age, qualification,
religion, duration of type II diabetes and type of treatment
showed significant contribution with anxiety (p<0.05).
This shows that respondents who were above 50 years of
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age expressed more anxiety (Odd ratio-0.11, 95%
CI:0.03-0.32). Respondents who were not educated and
higher Secondary Education were more anxious about

their condition (Odd ratio -3.91,95% CI:1.53-10.03 and
4.99,95% CI:1.70-14.65).

Table 1: Distribution of study respondents by different characteristics.

Age groups
Gender
Marital status

Qualifications

Socio economic status

Occupations

Types of family

Religion

Duration

Treatment

30-40
41-50
51-60
Male
Female
Married
Unmarried
Divorced/divorced
No formal education
Primary school
Secondary school
Higher secondary education
Graduates and above
Upper class
Middle class
Lower class
Government employee
Private employee
Self employed
Agriculture
House wife
Joint
Nuclear
Hindu
Muslim
Christian
Others
0-5
6-10
16-20
OHD
Insulin
Insulin and OHD
Total

Respondents who were Christian, Muslim and other
religion people expressed anxiety (Odd ratio- 0.42,95%
CI:0.19-0.93, 0.29, 95% CI:0.12-0.74 and 0.47, 95%
CI:0.25-0.89).
Respondents who were suffering from 6-10 years had
more anxious (Odd ratio - 2.23, 95% CI:1.20-4.16) and
those on insulin and OHD also showed greater
contribution towards anxiety (Odd ratio - 2.03,1. 95%
CI:13-3.65 and 4.70, 95% CI:2.04-10.28). Table 3 shows
multiple logistic regression analysis of anxiety by
demographic characteristics.

No of respondents
108
200
76
261
123
294
44
18
50
57
45
68
164
66
279
39
57
136
96
20
75
86
298
215
49
38
82
218
120
26
247
88
49
384

% of respondents
28.13
52.08
19.79
67.97
32.03
76.56
11.46
4.69
13.02
14.84
11.72
17.71
42.71
17.19
72.66
10.16
14.84
35.42
25.00
5.21
19.53
22.40
77.60
55.99
12.76
9.90
21.35
56.77
31.25
6.77
64.32
22.92
12.76
100.00

DISCUSSION
This study aimed to determine the prevalence of
depression and anxiety in type 2 diabetes. Of the 384
patients with type 2 Diabetes surveyed, depression and
anxiety in type 2 Diabetes mellitus patient were found to
be 32.56% (95% CI 27.8-37.2%) and 37.76% (95% CI
33.1-42.9%) respectively. A rising trend in prevalence of
depression and anxiety in diabetes patients has been
suggested by the studies done in various parts of the
world as well as in India. The prevalence of depression
among the participants in the current study was found to

International Journal of Research in Medical Sciences | April 2020 | Vol 8 | Issue 4

Page 1310

Kamat AM et al. Int J Res Med Sci. 2020 Apr;8(4):1308-1313

be 32.56% is comparable with previous findings in
Northern India 41%, Netherlands 31%, in Bahrain 33.3%,

in Malaysia 30.5%, A multi-center study done in Pakistan
found prevalence as 43.5%.9-13

Table 2: Multiple logistic regression analysis of depression by demographic characteristics (n=384).

Age in years

Gender

Marital status

Qualification

Socioeconomic
status

Occupation

Type of
family
Religion
Duration of
type-ii
diabetes in
years
Type of
treatment

30-40yrs
41-50yrs
51-60yrs
Male
Female
Married
Unmarried
Divorced
Widow
No formal education
Primary school
Secondary school
Higher secondary
education
Graduates and above
Upper class
Middle class
Lower class
Government employee
Private employee
Self employed
Agriculture
Housewife
Joint
Nuclear
Hindu
Muslim
Christian
Others
0-5 years
6-10 years
11-15 years
16+ years
Oral hypoglycemic
drugs
Insulin
Insulin and ohd
Total

Normal

%

Abnormal

%

70
139
50
174
85
196
29
12
22
45
40
35

64.81
69.50
65.79
66.67
69.11
66.67
65.91
66.67
78.57
90.00
70.18
77.78

38
61
26
87
38
98
15
6
6
5
17
10

35.19
30.50
34.21
33.33
30.89
33.33
34.09
33.33
21.43
10.00
29.82
22.22

46

67.65

22

32.35

93
29
195
35
31
95
59
18
56
52
207
129
38
29
63
158
77
16
8

56.71
43.94
69.89
89.74
54.39
69.85
61.46
90.00
74.67
60.47
69.46
60.00
77.55
76.32
76.83
72.48
64.17
61.54
40.00

71
37
84
4
26
41
37
2
19
34
91
86
11
9
19
60
43
10
12

43.29
56.06
30.11
10.26
45.61
30.15
38.54
10.00
25.33
39.53
30.54
40.00
22.45
23.68
23.17
27.52
35.83
38.46
60.00

193

78.14

54

21.86

51
15
259

57.95
30.61
67.45

37
34
125

42.05
69.39
32.55

Or

95% CI for or
Lower Upper

p-value

0.39
0.06
0.63

0.20
0.02
0.31

0.76
0.21
1.31

0.0060*
0.0001*
0.2160

0.43
0.58
0.42
2.24
1.27
2.32

0.18
0.20
0.10
0.83
0.41
0.80

1.03
1.66
1.77
6.03
3.99
6.70

0.0500*
0.3090
0.2350
0.1100
0.6770
0.1210

3.41

1.12

10.44

0.0320*

1.49
0.78
1.86
0.81
1.66
0.20

0.53
0.35
0.52
0.25
0.58
0.03

4.16
1.76
6.63
2.60
4.81
1.31

0.4520
0.5520
0.3420
0.7240
0.3480
0.0940

0.84

0.45

1.59

0.5980

0.40
0.39
0.49

0.17
0.15
0.25

0.93
1.00
0.95

0.0340*
0.0500*
0.0350*

2.21
4.04
6.34

1.14
0.92
1.36

4.28
17.87
29.68

0.0190*
0.0650
0.0190*

2.05
8.48

1.13
3.53

3.74
20.35

0.0180*
0.0001*

*p<0.05

Various other studies found that prevalence of depression
in T2DM ranging from 13.6% to 67.5%.14,15 However,
studies from US and UK reported the prevalence of
depression in patients with T2DM varying from 30% to
83%.16,17 Similarly, a meta-analysis identified the

prevalence of depression in diabetes ranging from 8% to
61%.18
Theses distinctions can be due to the differences in
sample size, socio demographic condition, and others. In
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addition, the lack of documentation regarding relevant
factors associated with the disease condition may

confound results of clinical studies and skew rate.

Table 3: Multiple logistic regression analysis of anxiety by demographic characteristics (n=384).

Age in years
Gender
Marital
status

Qualification

Socioeconomic
status

Occupation

Type of
family
Religion
Duration of
type-ii
diabetes in
years
Type of
treatment

30-40 yrs
41-50 yrs
51-60 yrs
Male
Female
Married
Unmarried
Divorced
Widow
No formal education
Primary school
Secondary school
Higher secondary
education
Graduates and above
Upper class
Middle class
Lower class
Government employee
Private employee
Self employed
Agriculture
House wife
Joint
Nuclear
Hindu
Muslim
Christian
Others
0-5 years
6-10 years
11-15 years
16+ years
Oral hypoglycemic
drugs
Insulin
Insulin and OHD
Total

Normal

%

Abnormal

%

64
123
52
162
77
178
29
12
20
42
33
34

59.26
61.50
68.42
62.07
62.60
60.54
65.91
66.67
71.43
84.00
57.89
75.56

44
77
24
99
46
116
15
6
8
8
24
11

40.74
38.50
31.58
37.93
37.40
39.46
34.09
33.33
28.57
16.00
42.11
24.44

45

66.18

23

33.82

85
28
182
29
32
87
53
18
49
46
193
117
35
29
58
144
66
18
11

51.83
42.42
65.23
74.36
56.14
63.97
55.21
90.00
65.33
53.49
64.77
54.42
71.43
76.32
70.73
66.06
55.00
69.23
55.00

79
38
97
10
25
49
43
2
26
40
105
98
14
9
24
74
54
8
9

48.17
57.58
34.77
25.64
43.86
36.03
44.79
10.00
34.67
46.51
35.23
45.58
28.57
23.68
29.27
33.94
45.00
30.77
45.00

174

70.45

73

29.55

47
18
239

53.41
36.73
62.24

41
31
145

46.59
63.27
37.76

Or

95% CI for or
Lower Upper

p-value

0.58
0.11
0.69

0.31
0.03
0.34

1.08
0.32
1.39

0.0840
0.0001*
0.2970

0.58
0.55
0.32
3.91
1.30
2.20

0.25
0.20
0.08
1.53
0.45
0.81

1.33
1.54
1.33
10.03
3.78
6.01

0.1960
0.2560
0.1170
0.0050*
0.6340
0.1230

4.99

1.70

14.65

0.0030*

1.19
0.70
0.87
0.62
1.37
0.09

0.45
0.34
0.25
0.20
0.50
0.01

3.17
1.47
3.00
1.90
3.74
0.57

0.7280
0.3500
0.8220
0.4000
0.5390
0.0110*

1.06

0.59

1.92

0.8460

0.42
0.29
0.47

0.19
0.12
0.25

0.93
0.74
0.89

0.0320*
0.0100*
0.0200*

2.23
1.74
2.07

1.20
0.44
0.49

4.16
6.96
8.71

0.0110*
0.4320
0.3190

2.03
4.70

1.13
2.04

3.65
10.82

0.0190*
0.0001*

CONCLUSION
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Abstract: Objectives: 1. To assess the knowledge of high school students regarding Junk food studying in
selected high schools. 2. To find out the association between demographic variables with knowledge scores of
high school students regarding junk food. 3. To develop and distribute information pamphlet. Methods:
Descriptive study was conducted Shidramshwar English medium School Nehru Nagar Belagavi. Karnataka. All
30 students on knowledge of the students regarding junk food are enrolled in study. Results: Result revealed
that there is positive impact of information pamphlet on junk food, in terms of knowledge among students as
seen by the results. Majority of the subjects 26 (86.7%) had average Knowledge; 3(10%) had good Knowledge
and 1(3.3%) had good knowledge. So, H1 was accepted i.e the students had knowledge regarding junk food.
Conclusion: The findings of the study showed that information pamphlet on junk food were effective to
improve the knowledge of the students. There was significant association between the knowledge scores with
age student.
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ABSTRACT
Background: Suicide is the major problem in today's life in order to escape from the
responsibilities. The elderly population has a significant risk of suicide when compared to other
age groups.
Objectives: To assess the knowledge regarding preventive measures of suicidal behavior among
elderly people. To find out the association between knowledge scores of elderly with selected
demographical variables
Methods: A Descriptive research design adopted to carry out the present study. The study
included 50 samples which were selected by conveniently. Structured questionnaire was
prepared and given to the respondents with their consent to assess the knowledge level.
Results: The results reveals that in the test, 56% of the respondents possess average knowledge,
22% of the respondents possess poor knowledge and remaining 22% respondents possess good
knowledge. There is no significant association between the knowledge scores of elderly with
selected demographic variables.
Conclusion: Based on the findings of the study, the following conclusion has drawn. Overall
knowledge of elderly people regarding preventive measure of Suicide was average. Hence there
is need to create awareness regarding preventing suicide among elderly to reduce the mortality
rate as it one of third largest problem causing death.
Key words: Suicide.
INTRODUCTION
Suicide at any age is a tragedy for the individual, his or her family, friends and the community
of which they are a part of. Suicide is the major problem in today's life in order to escape from
the responsibilities. The elderly population has a significant risk of suicide when compared to
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other age groups. Older age groups are the age groups who needs more love, more care, and
more attention. Suicide is the third leading cause of death among young adults worldwide. There
is a growing recognition that prevention strategies need to be tailored to the region-specific
demographics of a country and to be implemented in a culturally-sensitive manner.1
Suicide is derived from the Latin word suicaedere which means to kill oneself. It is also
known as acting of taking one's life.2 Older age groups are the peoples who are facing a
numerical physical, mental , social problems and these are the age groups who experiences
loneliness ,depression, etc., in their in their life. It may be due to either avoidance from the
family, any major health problems, or the people who may feel that no one is there to take care
of them at their old age. This all thoughts lead them to commit suicide or stop their life.
In most countries throughout the world that report such statistics to the World Health
Organization, suicide rates tend to rise as a function of age for both men and women to a peak in
old, old age.3
Suicide is an important issue in the Indian context. More than one lakh lives are lost every
year to suicide in our country. In the last two decades the suicidal rate has increased from 7.9 to
10.3per 100,000.
In 2011 statistical report stated that someone over the age of 65 commits suicide every 90
minutes (16 deaths per day). In 2013 it was reported that this statistic had doubled. Elders,
account for one-fifth of all suicides, but it only represents 12% of the population.4
About 800,000 people commit suicide worldwide every year of these 135,000 (17%)
are residents of India, a nation with 17.5%of world population . in 2012 Tamil Nadu (12.5%)
and Maharashtra (11.9%)and west Bengal (11.0%) had the highest proportion of suicides
among large population states. according to national crime bureau Karnataka places a scary
fourth in the list of states with a high rate of suicide for the year 2014 being accountable for
10,945 or 8.3%of the total death due to suicide in the country.5
Almost six times the national average. The suicide rate among elders is two to three times
higher than in younger age groups. Elder suicide may be under reported 40%or more. in recent
years united states has exhibited that suicide rates peak at mid-life for both men and women and
decline slightly thereafter for overall population. Most of the suicidal attempts are taken place in
the younger age groups and the older peoples.
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HYPOTHESIS
H0: There will be no significant association between the knowledge scores of elderly with
selected demographic variables.
RESEARCH METHODOLOGY
The Descriptive approach was found to be suitable for the present study
POPULATION:
The population of this study was elderly people in Shantai old age home, Belagavi. Non random
sampling procedure of convenient sampling technique was used to select the sample of elderly
patients. The sample size for the present study consists of 50 old age people from Shantai old age
home, Bamanwadi, Jamboti Road, Belagavi. The data collection was done on 12-03-2018. After
getting permission from the Principal, Manager of the old age home
RESULTS
Structured interview schedule to assess the knowledge regarding preventive measure of
suicide. The data was analyzed by using descriptive and inferential statistics.
Demographic variables of the Elderly people.
Table& Graph 1: Distribution of samples
n=50
Demographic Variable
Age in years

Gender
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Frequency

Percentage

a) 60-65 years

10

20%

b) 65 – 70 years

15

30%

c) Above 70 years

25

50%

a) Male

15

30%

b) female

35

70%
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a)Nuclear

29

58%

b)Joint

14

28%

c) Extended

7

14%

a)Married

14

28%

b)Unmarried

10

20%

c)Widow

26

52%

The demographic variable of age group majority 25(70%) of were in the age group of above 70
years, 15(30%) were in the age group of 65-70years, 10(20%) were in the age group of 60-65
years. Among 50 samples 35(70%) were females and 15(30%) were male.with the regard to type
of family majority 29(58%) elderly were having nuclear family, 14(28%) elderly were having
joint family, 7(14%) were having extended family. In a view to Marital Status the majority
26(52%) were widow, 14(28%) were married, 10(20%) were unmarried.
TABLE – 2 : Classification of respondent’s knowledge level on preventive measures of
Suicide
n=50

Classification of Respondents
Knowledge Level
Number

Percent

Poor Knowledge

11

22%

Average Knowledge

28

56%
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Good Knowledge

11

22%

Total

50

100%

The above table reveals that in the test, 56% of the respondents possess average knowledge, 22%
of the respondents possess poor knowledge and remaining 22% respondents possess good
knowledge.
TABLE 6: Mean, Median, Mode, Standard deviation, range of knowledge scores of subject
regarding preventive measures of Suicidal behavior among elderly people.
n=50
AREA
OF
ANALYSIS
MEAN

MEDIAN

MODE

STANDARD
DEVIATION

Test

10.5

08

4.95

11

Findings related to association between the knowledge scores of Elderly with selected
demographic variables.
Overall Knowledge score
Demographic
variables

square
Responses

60-65

value
Poor

Average

Good

3

6

1

Age(yrs)
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65-70

1
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3

Above 70

7

11

7
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4

8

3

Sex

Marital status

Family status

Female

7

20

8

Married

2

9

3

Unmarried

1

8

1

Widow

8

11

7

Nuclear

7

19

3

Joint

1

7

6

Extended

3

2

2

0.742

2

0.943

4

5.991

9.488

NS

NS

4
2.546

9.488

NS

There is no significant Association between the knowledge scores of elderly with selected
demographic variables.
CONCLUSION
The present study was undertaken to assess the level of knowledge regarding preventive
measures of suicidal behavior among the elderly people residing in Shantai old age home,
Belagavi, Karnataka.
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ABSTRACT
A study was conducted on patients who developed radiation induced oral mucositis in postoperative head and neck cancer patients. The subjects were selected by using purposive
sampling technique. Data collected on baseline, 7th, 11th and 15th day. The study was
conducted by utilizing both group pre-test and post-test research design with an evaluative
approach. Data obtained was tabulated and analyzed in terms of objectives of the study using
descriptive and inferential statistics. The study revealed that experimental group shows good
result as compared to control group. It is statistically significant at P>0.05 level.
Keywords: Chlorhexidine, honey, mucositis, turmeric
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INTRODUCTION
As we know India is the 2nd biggest
country in the globe, due to its increasing
population the health problems have also
increased which is leading to high death
rate. People are unaware of their unhealthy
habits such as use of tobacco, alcohol and
some other toxic products which can cause
life threatening disease like cancer,
cirrhosis of liver, kidney failure and many
others. Even the unhealthy life style like
overweight, poor diet, sedentary lifestyle
and change in the reproductive pattern
along with advancement and economic
prosperity may increase sickness and death
rate.
Cancer is growth of abnormal cells [1].
Cancer is considered as the most dangerous
and slow killing disease all over the world.

On average, by the age of 75, men to
women ratio is 1:4 will be diagnosed cancer
[2].
Based on the world statistics, about
14,10,0000 new cancer cases and 8.200000
deaths occurred in 2012. As years passed
and the ratio is still rapidly raising in
developing countries, which presently
accounts that 57% new cases were found
and 65% of cancer deaths are occurring in
the globe [3].
The use of tobacco is the cause of about
22% of cancer death. Another 10% due to
unhealthy style as mentioned above.
Approximately 5–10 cases among hundred
cancer patients are related to hereditary and
other due to infections, working with ultraviolate and environmental pollution, by
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which patients show some distressing sign
and symptoms like oral sore, pain,
thickening of oral cavity, and patient may
experience of difficulty in swallowing or
chewing [4].
Cancer can be detected by above mentioned
signs and symptoms and by some medical
investigations and is confirmed by biopsy
[5].
To treat cancer, combination of
chemotherapy, radiation therapy, surgery,
and targeted therapy is used. The patients
who undergo these above treatments will
develop many side effects like mucositis,
candidiasis, dyspepsia, radiation caries soft
tissue necrosis, etc. Among this mucositis is
commonest adverse effect of treatment [6].
Mucositis causes pain and soreness burning
of oral mucosa membrane lining then it may
extend to gastrointestinal tract [7]. So it has
become burden on medical departments,
hence to find relief of this, the departments
like Ayurveda, Homoeopathy are using
some of the natural products like turmeric
and honey [8].
MATERIAL AND METHODS
The study involves evaluative approach and
the design was randomized control trial.
The sixty samples were taken randomly and
then divided into two groups, 30 in each.
Experimental group consisting of 30
subjects were instructed to apply 5 ml of
turmeric and honey mixture 15 min before
radiation and after 3 hours of radiation for
15 days. And the control group consisting
of 30 subjects to wash mouth with 15 ml of
0.2% chlorhexidine 15 min of before
radiation therapy, after 3 hours of radiation
therapy for 2 min for 15 days.
Post intervention assessments were made
on day 1, 7, 11, and 15 after intervention
with turmeric powder with honey mixture
and 0.2% chlorhexidine mouth wash in the
study and control group, respectively.

Sollapuri and Bhupali

RESULTS
Major findings of the study were:
1)
Findings related to the sociodemographic variables of mothers:
Majority 12 (40%) that is 40–49 aged
people in experimental group, while,
majority 15 (50%) are there in 50–59 yr in
control group.
Majority 17 (56.67%) of the subjects were
male and 13 (43.33%) were female in the
experimental group; whereas majority
(58.33%) subjects were male and 18
(60.00%) were female in the control group.
Majority 25 (50%) of the subjects were
farmer and minimum 3 (6%) of subjects
were coolie in the experimental group;
whereas in control group, the majority 23
(46%) of the subjects were farmer and
minimum 8 (16%) subjects were coolie.
Majority 11 (36.67%) of the subjects were
having primary education and minimum 9
(30.00%) subjects were having secondary
education in experimental group; whereas
in control group, majority 11 (36.67%)
subjects were illiterate and minimum
education was 1 (3.33%) subjects were
graduates.
Majority14 (46.67%) of the subjects were
self-employee and minimum 1 (3.33%)
subjects were graduates and nongovt
employees in experimental group; whereas
in control group, majority 13 (43.33%)
subjects were self-employee and minimum 6
(20.00%) subjects were nongovt employee.
Majority 22 (73.33%) of the subjects had a
habit of chewing tobacco and minimum 2
(6.67%) subjects had habits of chewing
tobacco and cigarette smoking both in
experimental group; whereas in control
group, majority 16 (53.33%) subjects had a
habit of chewing tobacco and minimum 3
(10.00%) subjects had a habit of cigarette
smoking.
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Majority 14 (46.67%) of the subjects were
suffering from buccal cancer and minimum
9 (30.00%) subjects were suffering from
cancer of tongue in the experimental group.
Whereas in control group, majority 22
(36.67%) subjects were suffering from
buccal cancer and minimum 20 (33.33%)
subjects were suffering from cancer of
tongue.

standard deviation is 10.78; whereas the
mean of control group is 44.57 and standard
deviation is 9.74 which is significant
*p<0.05.
Table 2 and Figure 2 reveals that there is no
association observed among both groups
with grades of mucositis patients of postoperative head and neck cancer at 1st, 7th,
11th and 15th day at p≥0.0 5% level. It
shows oral mucositis patients grade are
similar in experimental and control group at
every time point.

Majority 18 (60.00%) of the subjects were
in stage II and minimum 2 (6.67%) of the
subjects were in stage I in the study group.
Whereas in control group, majority 37
(61.67%) of the subjects were in stage II
and minimum 4 (6.67%) of the subjects
were in stage I.

Table 3 and Figure 3 reveals that
experimental and control group with
change in grades or effectiveness from
baseline to 1st day, baseline to 7th day,
baseline to 11th day, and baseline to 15th
day at 0.05 level of significance.

Table 1 and Figure 1 reveals that the mean
of experimental group is 52.77 and the

Table 1. Comparison of Outcome of Turmeric Powder with Honey Mixture (Experimental)
and 0.2% Chlorhexidine (Control) on Radiation Induced Oral Mucositis Patients with Mean
Age by t test. (n=60)
Group

Mean

SD

SE

t-value

P-value

Experiment group

52.77

10.78

1.97

3.0925

0.0030*

44.57

9.74

1.78

Control group
*p<0.05

Experiment group

Control group

Control group,
44.57, 0.46

Experiment group,
52.77, 0.54

Other, 44.57, 0.46

Fig. 1. Comparison of Efficiency of TP and HM (Experiment) and 0.2% Chlorhexidine
(Control) on Radiation Associated Stomatitis Pts within Mean Age.
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Table 2. Statistical Data were used to compare the Effects of Turmeric and Honey Mixture
(Experiment) and 0.2% Chlorhexidine (Control) on Oral Mucositis Patients with Postoperative Head and Neck Cancer Patients receiving Radiation Therapy at Different Time
Points. (n=60).
Time points

Experiment group

Control group

U-value

Z-value

p-value

Mean

Median

IQR

Mean

Median

IQR

Baseline

2.87

3.00

0.00

2.53

3.00

0.50

313.00

-2.5870

0.0100*

1st day

2.63

3.00

0.50

2.53

3.00

0.50

414.50

-0.6150

0.5380

7th day

2.27

2.00

0.50

2.30

2.00

0.50

432.00

-0.3010

0.7640

11th day

1.80

2.00

0.13

1.87

2.00

0.13

419.00

-0.5600

0.5760

15th day
*p<0.05

1.40

1.00

0.50

1.70

2.00

0.50

338.00

-1.8020

0.0720

3.5

3

Experiment

2.87
2.63

2.53

2.53

2.5

Mean value

Control group

2.27

2.30

2

1.80

1.87
1.70
1.40

1.5

1

0.5

0
Baseline

1st

7th

11th

15th day

Fig. 2. Comparison of Effectiveness among Two Groups on Change in Radiation Treatment
Related Mouth Inflammation of Post-operative Head and Neck Cancer from Baseline to 15
days.
Table 3. Compare the Effectiveness of Turmeric and Honey Mixture (Experiment) and 0.2%
Chlorhexidine (Control) on Oral Mucositis Grades from Baseline to 15 days by MannWhitney U test. (n=60)
Time points

Experiment group

Control group

U-value

Z-value

p-value

0.00

345.00

-2.7910

0.0050*

0.13

296.50

-2.6600

0.0080*

1.00

0.50

295.00

-2.8500

0.0040*

1.00

0.50

226.00

-3.6440

0.0001*

Mean

Median

IQR

Mean

Median

IQR

BL-1D

0.23

0.00

0.13

0.00

0.00

BL-7D

0.60

1.00

0.50

0.23

0.00

BL-11D

1.07

1.00

0.00

0.67

BL-15D
*p<0.05

1.47

2.00

0.50

0.83
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Control group

0.00

0.23

0.23

0.60

0.67

0.83

1.07

1.47

Experiment group

BL-1D

BL-7D

BL-11D

BL-15D

Fig. 3. Comparison of Effectiveness of Turmeric Powder with Honey Mixture and 0.2%
Chlorhexidine Mouthwash on Radiation induced Oral Mucositis in Post-operative Head and
Neck Cancer Patients from Baseline to 15th days.
Table 4. Comparison of Different Treatment Time Points to See the Effect of Turmeric and
Honey Mixture (Experiment group) among Radiation Induced Oral Mucositis Patients, in
Post-operative Head and Neck Cancer by Wilcoxon Matched Pairs Test. (n=30)
Time points

Mean

SD

Median

IQR

Baseline

2.87

0.35

3.00

0.00

1st day

2.63

0.49

3.00

0.50

Baseline

2.87

0.35

3.00

0.00

7th day

2.27

0.58

2.00

0.50

Baseline

2.87

0.35

3.00

0.00

11th day

1.80

0.48

2.00

0.13

Baseline

2.87

0.35

3.00

0.00

15th day
*p<0.05

1.40

0.62

1.00

0.50

In Table 4, notable change was observed
from baseline to 1st, 7th day, baseline to
11th day and 15th day in experimental group
at 5% level. It means that a significant of
8.14, 20.93, 37.21 and 51.16% change was
seen from baseline to 1st day, base line to 7th
day, baseline to 11th day and baseline to
15th day in experimental group.

% of change

Z-value

p-value

8.14

2.3664

0.0180*

20.93

3.6214

0.0003*

37.21

4.5407

0.0001*

51.16

4.6226

0.0001*

Table 5 and Figure 4 describes that a
significant difference was observed between
baseline to
• First-Seventh, Eleventh, and Fifteenth,
• First-Eleventh,
• First-Fifteenth,
• Seventh-Eleventh,
• Seventh-Fifteenth,
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Table 5.Comparison of Different Treatment Time Points to See the Effect of 0.2%
Chlorehexidine Mouth Wash (control group) among Radiation Induced Oral Mucositis
Patients, in Post-operative Head and Neck Cancer by Wilcoxon Matched Pairs Test. (n=30)
Time points

Mean

SD

Median

IQR

Baseline

2.53

0.57

3.00

0.50

1st day

2.53

0.57

3.00

0.50

Baseline

2.53

0.57

3.00

0.50

7th day

2.30

0.65

2.00

0.50

Baseline

2.53

0.57

3.00

0.50

11th day

1.87

0.68

2.00

0.13

Baseline

2.53

0.57

3.00

0.50

15th day
*p<0.05

1.70

0.84

2.00

0.50

% of change

Z-value

p-value

0.00

--

--

9.21

2.3664

0.0180*

26.32

3.9199

0.0001*

32.89

4.1069

0.0001*

3.50
15th day

1.70

1.87

2.30

2.53

2.53
2.27

11th day

1.40

2.00

7th day

1.80

Mean value

2.50

1st day

2.63

3.00

2.87

Baseline

1.50

1.00

0.50

0.00
Experiment group

Control group

Fig. 4: Comparison of Different Treatment Time Points to know the Effects between
Experimental and Control Group.
•

Eleventh to Fifteenth control group at
5% level. It means that a significant of
9.21, 26.32, and 32.89% change was
seen from baseline to 1st day, base line
to 7th day, baseline to 11th day and
baseline to 15th day in experimental
group.

The mean score of each time points are
presented in the following Figure 4.
DISCUSSION
In the present study, it was found that out of
60 samples, majority 12 (40%) that is 40–
49 aged people in experimental group,
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while, majority 15 (50%) are there in 50–59
yr in control group.
Majority 17 (56.67%) of the subjects were
male in the experimental group; whereas
majority (58.33%) subjects were male in
the control group.
Majority 25 (50%) of the subjects were
farmer in the experimental group; whereas
in control group, the majority 23 (46%) of
the subjects were farmer.
Majority 11 (36.67%) of the subjects were
having primary education in experimental
group; whereas in control group, majority
11 (36.67%) subjects were illiterate in the
control group.
Majority 14 (46.67%) of the subjects were
self-employee in experimental group;
whereas in control group, majority 13
(43.33%) subjects were self-employee.
Majority 22 (73.33%) of the subjects had a
habit of chewing tobacco in experimental
group; whereas in control group, majority
16 (53.33%) subjects had a habit of
chewing tobacco in the control group [9].
Majority 14 (46.67%) of the subjects were
suffering from buccal cancer in the
experimental group. Whereas in control
group, majority 22 (36.67%) subjects were
suffering from buccal cancer [10].
Majority 18 (60.00%) of the subjects were
in stage II in the study group. Whereas in
control group, majority 37 (61.67%) of the
subjects were in stage II.
CONCLUSION
Based on the findings of the study the
following conclusions were drawn:
The finding in the study says, p<0.05
(significant difference) in the radiation
induced oral mucositis due to the
application of turmeric powder and honey

mixture in the study group and 0.2%
chlorhexidine mouthwash in the control.
The results support the use of turmeric
powder and honey mixture was useful
treatment to improve condition of mucositis
due to radiation therapy and thus to prevent
the complications related to the radiation
therapy. Therefore, this intervention may be
promoted as an institutional policy and
implemented as a routine care for the
patient having mucositis due to radiation
therapy.
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AIM AND OBJECTIVES: The main objective of the present research was to prepare and develop
polyherbal formulation of medicinal plants such as seed coat and kernel of Terminalia chebula and
Terminalia bellirica and dried fruits of Emblica officinalis and evaluate the antiarthritic activity using
animal models.
MATERIALS AND METHODS: Using seed coat and kernel of T. chebula and T. bellirica and dried
fruits of E. officinalis, Polyherbal formulation was prepared. Further antiarthritic activity of the prepared
formulation was tested in female Wistar rats, using Freund’s complete adjuvant as an inducing agent.
RESULTS: The antiarthritic activity of polyherbal formulation against Freund’s complete
adjuvant‑induced paw edema shows that all the three doses 250, 500, and 750 mg/kg p.o have
significant effects and markedly reduced the swelling of paw.
CONCLUSION: Polyherbal formulation exerts a significant protective effect against Freund’s complete
adjuvant‑induced paw edema in rats.
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Antiarthritic activity, Freund’s complete adjuvant, polyherbal formulation
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T

he medicinal plants have been considered
as sacred and used by early civilization
to treat illness of human being.[1] Polyherbal
formulation containing seed coat and kernel
of Terminalia bellirica and Terminalia chebula
and fruits of Emblica officinalis is a more
important and powerful medicine of the
Rasayana group, and it is mostly applicable
for promoting health and immunization
against diseases.[2-4]
Arthritis is a joint disorder that contains
inflammation including one or more joints
of the body and is an autoimmune type
systemic disorder with severe chronic
type of inflammation in synovial joints
and continuous breaking up of bone and
cartilage. Arthritis mainly attacks on the
This is an open access journal, and articles are
distributed under the terms 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.
Forreprintscontact:WKHLRPMedknow_reprints@wolterskluwer.com

joints rather than organs and muscles that
often progress to destruction of the cartilage
and abnormal stiffening of the joints due
to fusion of the bones. In arthritis, over 100
different types are involved depending
upon the stages of chronic inflammation of
the synovial joints; it is the oldest known
disease of humankind and affects a more
population of the universe; no major
progress has been made in developing a
permanent cure. The main disadvantage
in the available potent synthetic drugs lies
in their toxicity and side effects and also
shows reappearance of symptoms after
discontinuation.[1] Polyherbal formulation is
the formulation consisting single or multiple
herbs applicable for the treatment of sickness
of human beings and immunity. The
ayurvedic literature “Saranghar Samhita”
emphasized the idea of polyherbalism to
achieve the desirable therapeutic efficacy.
The active phytoconstituents of single
How to cite this article: Chimagave SS,
Jalalpure SS, Kurangi BK. Preparation and
development of Polyherbal formulation of medicinal
plants for antiarthritic activity. Indian J Health Sci
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plants are not sufficient to obtain the desired therapeutic
activity; however, upon mixing the selected multiple
medicinal plants in a desired ratio, it will give a greater
therapeutic activity and reduce the toxicity.[5] Oral
formulations that allow for individual dosing are easy
to swallow and these formulations are applicable for
geriatric patients.[6,7]

sieve no. 80 to obtain uniformly sized powder particles.
UV sterilization process has been performed to eliminate
and deactivate all forms of life, such as fungi and bacteria
to avoid damage of active constituents. After the UV
sterilization process, churna was stored in an air‑tight
container, for further processing.

Materials and Methods

The same powdered plant materials such as seed coat
and kernel of T. bellirica and T. chebula and fruits of
E. officinalis were taken for investigation of analysis such
as determination of total ash, acid in‑soluble ash, and
water‑soluble ash.

Collection of fruits and authentication

The fruits of the plants E. officinalis, T. chebula, and
T. bellirica were collected from local area of Belagavi and
authenticated by Dr. Harsha Hegde, Indian Council
of Medical Research‑National Institute of Traditional
Medicine (ICMR‑NITM), Belagavi. The voucher
specimen (RMRC‑1418, RMRC‑1419, and RMRC‑1420)
has been deposited in the ICMR Herbaria and Department
of Pharmacognosy and Phytochemistry, KLE College of
Pharmacy, Belagavi, India, for future reference.

Chemicals

Freund’s complete adjuvant (FCA) (HiMedia Laboratories
Pvt., Ltd., Bengaluru), mercury and Whatman no. 42, and
ashless filter paper (125 mm) (Merck Lab., Mumbai) used
were of pharmaceutical grade. Other chemicals such as
hydrochloric acid (HCl) and ethanol and reagents used
were of analytical grade.

Animals

Wistar rats weighing 150–200 g were used for the
study. The animals were kept in clean transparent
polypropylene cages maintained at 25°C ± 2°C with 12‑h
dark and light cycle. The animals were fed with standard
diet and water. The experimental protocol was approved
by the Institutional Animal Ethics Committee of KLE
College of Pharmacy, Belagavi, India.

Processing of plant

The fruits of the plant E. officinalis, T. chebula, and
T. bellirica were collected from Belagavi area, and it
is authenticated. All powders were passed in mesh
no. 85, and sterilization process was carried out in
ultraviolet (UV) radiation.    Seed coat and kernel of
Terminalia chebula and Terminalia bellirica and fruits of
Emblica officinalis has been selected for further processing.

Preparation of churna

The fruits of the plants E. officinalis, T. chebula, and
T. bellirica were collected and authenticated. In the
processing step, first remove seeds of the fruit by
breaking the fruits of T. chebula and T. bellirica and
then obtain the seed coat and kernel of these two
myrobalan powdered in a blender. Fruits of E. officinalis
are powdered in the blender making a fine powder.
Finally, all three fruits powders were passed through

Physicochemical parameters

Ash values
Determination of total ash

Weight accurately 2.5 gm of powdered drug and add into
crucible and incinerated at temperature not exceeding
450° C in a muffle furnace for 6 hours, until it free from
carbon, then it was cooled and calculate the percentage
of weight loss of powder.

Determination of acid‑insoluble ash

Ash was boiled for 5–10 min with 25 ml of dilute HCl;
insoluble matter was collected on the ashless filter
paper in a crucible. It was washed with hot water and
ignited again in a muffle furnace at the temperature not
exceeding 450°C for 2 h and weighed the crucible. The
percentage of acid‑insoluble ash was calculated with
reference to the air‑dried drug.

Determination water‑soluble ash
With 25 ml of water, the ash was boiled for 5 min; then in
a crucible, an insoluble matter was collected on an ashless
filter paper, washed with hot water, and ignited at the
temperature not exceeding 450°C for 2 h. From the total
ash weight, the insoluble matter weight was subtracted
and this difference in the weights gives the weight of
water‑soluble ash. The percentage of water‑soluble ash
was calculated with reference to the air‑dried drugs.

Preparation of the formulation

All powdered drugs were taken in various proportions
and sieved using mesh no. 85. Powdered drugs were
sterilized using UV radiation at 60°C. Powdered drugs
were homogenized using mortar and pestle. The
powdered drugs were mixed in a geometrical ratio.
Sufficient quantity of gum acacia was added to powdered
drugs, and 0.01% butylated hydroxy toluene (BHT) was
added to the above mixture with continuous mixing to
obtain the desired formulation. The prepared polyherbal
formulations are depicted in Figure 1.

Acute toxicity study

The tested powdered drugs did not show any type of
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toxicity and mortality in each group when given orally
at the dose of 3000, >2000, <2000 mg/kg (E. officinalis,
T. chebula, and T. bellirica). Hence, 250, 500, and
750 mg/kg p.o. were taken as a therapeutic dose.[8,9]

Induction of arthritics using complete Freund’s
adjuvant

All the rats were divided into six groups. Each treatment
group consists of six Wistar rats, where arthritis
was inducted into the rats by complete Freund’s
adjuvant [Figure 2]. Polyherbal formulations were given
in the dose of 250, 500, and 750 mg/kg p.o for 21 days.
FCA injection was given subcutaneously to induce the
arthritis into the rats, as per the method provided by
Kamalutheen et al. (2009).[10,11]
On the 0 th day, the basal paw volume of left hind
paw of each animal was measured, using mercury
plethysmometer; then, all the animals of the groups
were anesthetized; after that, 0.1 ml of FCA injection
was given into the ankle joint of left hind paw and
allowed to stand for recover. For comparison, the
study was performed with the dosing of standard
drug indomethacin (10 mg/kg bwt) and polyherbal
formulation with three different concentrations such
s 250, 500, and 750 mg/kg bwt. On the 0th, 1st, 3rd,
7th, 14th, and 21st day of the study period, the rat paw
volume of injected paw was measured using mercury
plethysmometer[12,13] [Figure 3].

Figure 1: Polyherbal formulation

Evaluation of arthritis severity

Before injection of FCA into the left hind paw of the
rat, the paw volume was measured using mercury
plethysmometer. After injection, the paw volume was
again measured on the 1st, 3rd, 5th, 7th, 14th, and 21st day.
During the period of experiment, the body weights
of each rat were measured on every 3rd day after FCA
injection (Patil and Suryavanshi, 2007).[14]

Figure 2: Complete Freund’s adjuvant induced arthritis in animal

Hematological parameters

Hematological parameters such as white blood
cell (WBC), red blood cell (RBC), and hemoglobin (Hb)
values were evaluated using routine laboratory
methods (Patil et al., 2009).[13,15,16]

Histopathological examination

All the animals were anesthetized by ether anesthesia
and sacrificed by cervical decapitation. After that, right
hind limb just distal to the knee had been removed,
washed with saline, and kept in 10% formalin solution.
Further procedure was done by histopathological
department. The arthritis assessment parameters such
as joint space, synovial ulceration, synovial granulation
tissue, edema, and periarticular inflammation have been
studied [Table 1].
122

Figure 3: Measurement of paw volume using plethysmometer

Results
Phytochemical investigation

Results of phytochemical investigation of powdered
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Table 1: Physicochemical investigation of fruits of Emblica officinalis and seed coat and kernel of Terminalia
bellirica and Terminalia chebula
Active constituents
Alkaloids
Carbohydrates
Flavonoids
Tannins
Protein
Saponin
Phenols
Amino acids
Terpenoids

Name of tests
Mayer’s test Dragendroff’s test
Molisch’s test Benedict’s test Barfoed’s test
Shinoda test
Gelatin test
Biuret test Millon’s test
Foam test
Ferric chloride test
Ninhydrin test
Salkowski test

E. officinalis
+
+
+
+
+
+
+
+
−

T. bellirica
+
+
+
+
+
−
−
+
+

T. chebula
+
+
+
+
−
−
−
−
+

+: shows presence of phytochemical, –: shows absence of phytochemical T. bellirica: Terminalia bellirica, T. chebula: Terminalia chebula, E. officinalis: Emblica
officinalis

Table 2: Physicochemical tests for Terminalia
bellirica, Terminalia chebula, and Emblica officinalis
Physicochemical tests
Total ash
Acid-insoluble ash
Alcohol-soluble extractive
Water-soluble extractive
Loss on drying
pH

T. bellirica
4.03±0.15
9.3±0.45
0.13±0.05
15.96±0.80
9.23±0.35
3.33±0.20

T. chebula E. officinalis
4.7±0.45
4.97±0.20
0.2±0.1
1.83±0.05
33±3.60
14.98±0.20
48.33±3.51 41.05±0.17
8.43±0.30
5.1±0.26
4.53±0.30
3.86±0.15

T. bellirica: Terminalia bellirica, T. chebula: Terminalia chebula, E. officinalis:
Emblica officinalis

seed coat and kernels of T. bellirica and T. chebula and
powdered fruits of E. officinalis showed the presence of
carbohydrates, glycoside, fats, tannins, flavonoids, amino
acids, and proteins[17,18] [Table 2].

Physicochemical tests

T. bellirica, T. chebula, and fruits of E. officinalis have
been tested for physicochemical tests such as total ash,
acid‑insoluble ash, and water‑soluble ash values.[19] The
results are mentioned in Table 3.

Pharmacological screening
There was a significant increase in paw volume in disease
group compared to normal in the 1st, 2nd, and 3rd weeks.
Further, treatment group showed significant decreases
in paw volume in the 1st, 2nd, and 3rd week compared
to disease control and was found to be compared with
indomethacin group.
It was observed from the graph that, there were
significant decreases in paw edema volume in the
1st, 2nd, and 3rd week compared to disease control and
indomethacin‑treated group.
There was no significant change in body weight in the
0th and 1st week among the groups; however, significant
change in body weight was observed in the 2nd and
3rd week in treated animals compared to disease and
also observed in disease control compared to normal.
a. In pharmacological screening the level of significance
and its comparison with normal group, further

group compared with disease control is needed for
understanding the concept
b. There were significant increases in RBC in disease
control group compared to normal. However, no
significant change in the RBC was observed in the
treatment group compared to negative control
c. There were significant decreases in %Hb in disease
control group compared to normal.

Histopathological observation of joints
Animals were divided into six groups, each containing
six animals. The arthritis was induced by injection of FCA
at a dose of 0.1 ml into the ankle joint of left hind paw.
The suspension is administered orally in rats at the dose
of 250, 500, and 750 mg/kg body weight and standard
drug indomethacin at the dose of 10 mg/kg orally.
According to the present study, it clearly indicates that
the polyherbal suspension has promising antiarthritic
effect on FCA‑induced rats.
In the present study, we observed that treatment
with polyherbal formulation significantly reduced
FCA‑induced arthritis at the 2nd and 3rd week. This
observation suggest that these formulations may modify
effects of mediators such as kinins and prostaglandins,
which are released in the 2 nd and 3 rd week, and it
shows polyherbal formulation effectively reduced the
FCA‑induced arthritis in female Wistar rats, which
suggest antiarthritic activity for polyherbal formulation.
Histopathological results showed that joint space
and their thickness decreased when the polyherbal
formulation administered into the female Wistar rats,
and further, it had shown decreased level of synovial
inflammation at the 2nd and 3 rd weeks (Group No.
IV – Test 1) at the dosing of 250 mg/kg body weight
orally as compared to Group No. V – Test 2 (500 mg/kg)
and Group No. VI – Test 3 (750 mg/kg) [Table 1].

Histopathological results
Results of the histopathological study are shown in
Figures 4‑6.
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Table 3: Histopathological observation of joints
Group
Group I normal
Group II negative control
Group III positive control
Group IV Test-1 (250 mg/kg)
Group V Test-2 (500 mg/kg)
Group VI Test-3 (750 mg/kg)

Joint space
0
++++
+++
++
++++
+++

Synovial ulceration
0
+++
+++
++
+++
++++

Synovial granulation tissue
0
++++
+++
+++
+++
+++

Edema
0
+++
++++
++
+++
++++

Periarticular inflammation
0
++++
+++
++
++++
++++

0: No abnormality detected, +: Damage/active changes up to <25%, ++: Damage/active changes up to <50%, +++: Damage/active changes up to <75%, ++++:
Damage/active changes up to >75%

Figure 4: The effect of polyherbal formulation and Indomethacin on Freund’s
complete adjuvant‑induced paw edema in Wistar rats. Group I: Control; Group II:
Freund’s complete adjuvant‑induced rats; Group III: Indomethacin (10 mg/kg body
weight) treated Freund’s complete adjuvant‑induced rats; Comparisons are made
with a: Group I versus Group II, III, and IV, b. Group II ***P < 0.001 compared
to Normal. #P < 0.005 compared to negative control, ###P < 0.001 compared to
negative control

The effect of polyherbal formulation on histopathological
changes in the ankle joint (periarticular inflammation)
left hind paw on FCA‑induced rats is shown in
Figure 7. The effect has shown between different
groups such as periarticular inflammation (control)
and negative control [Figure 7a], periarticular
inflammation (positive control) [Figure 7b], joint space
distance (Test 2 and Test 3) [Figure 7c], and joint space
distance (Test 1 and Test 3) [Figure 7d].

Discussion
The present investigation was carried out to formulate
and evaluate the well‑known Indian medicinal plants
for their antiarthritic activity in FCA‑induced female
Wistar rats, and the results were compared with
standard   Non steroidal anti-inflammatory drug
(NSAID) indomethacin. The polyherbal suspension
formulation was prepared by plants using seed coat
and kernel of T. chebula and T. bellirica and fruits of E.
officinalis as an active medicinal ingredients and ghee
as a vehicle. Gum acacia and BHT were added as a
suspending agent and a preservative, respectively.
The polyherbal suspension was evaluated for their
physicochemical parameters and acute toxicity. [20]
Animals were divided into six groups, each containing
six animals.[21] The arthritis was induced by injection of
FCA at a dose of 0.1 ml into the ankle joint of left hind
paw. The suspension is administered orally in rats at
124

Figure 5: The effect of polyherbal formulation and indomethacin on Freund’s
complete adjuvant‑induced paw edema in Wistar rats. Group I: Control; Group II:
Freund’s complete adjuvant‑induced rats; Group III: Indomethacin (10 mg/kg body
weight) treated Freund’s complete adjuvant‑ induced rats; Group I versus Group II,
III and IV, Group II *P < 0.05 compared to normal, ***P < 0.001 compared to normal
#
P < 0.05 compared to normal, ###P < 0.001 compared to negative control

the dose of 250, 500, and 750 mg/kg body weight and
standard drug indomethacin at the dose of 10 mg/
kg orally. According to the present study, it clearly
indicates that the polyherbal suspension has promising
antiarthritic effect on FCA‑induced rats.[22,23]
There were normal microscopic features in normal
group including joint space, synovial hyperplasia,
edema, granulation time, cartilage, and bone
destruction. However, the negative control group
showed the occasional periarticular granuloma,
moderate periarticular inflammations, and total synovial
ulceration. Further, all the total groups showed the
reduction in inflammation parameters such as edema,
pannus formation, synovial cellular degradation,
and synovial microphages. In the present study, we
observed that treatment with polyherbal formulation
significantly reduced FCA‑induced arthritis at the
2nd and 3rd week. This observation suggests that these
formulations may modify effects of mediators such
as kinins and prostaglandins, which are released in
the 2nd and 3rd week. In the present study, we have
observed that the treatment with polyherbal formulation
effectively reduced the FCA‑induced arthritis in female
Wistar rats which suggest antiarthritic activity for
polyherbal formulation. Injection of FCA into rat’s
hind paw induces increased paw volume as primary
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Figure 6: The effect of polyherbal formulation and indomethacin on Freund’s complete adjuvant‑induced paw edema in Wistar rats. Group I: Control; Group II: Freund’s
complete adjuvant‑induced rats; Group III: Indomethacin (10 mg/kg body weight) treated Freund’s complete adjuvant‑induced rats

secondary inflammation in uninjected paw was due to
immune response.
a

b

c

Histopathological results showed that joint space
and their thickness decreased when the polyherbal
formulation administered into the female Wistar rats,
and also, it had shown decreased level of synovial
inflammation at the 2nd and 3rd week (Group No. IV – Test
1) at the dosing of 250 mg/kg body weight orally as
compared to Group No. V – Test 2 (500 mg/kg) and
Group No. VI – Test 3 (750 mg/kg).

Conclusion
d
Figure 7: (a) The periarticular inflammation (control) and (negative control) effect
of polyherbal formulation on histopathological changes in ankle joint (periarticular
inflammation) left hind paw on Freund’s complete adjuvant induced rats. (b)
The periarticular inflammation (positive control and Test 1) effect of polyherbal
formulation on histopathological changes in ankle joint (periarticular inflammation)
left hind paw on Freund’s complete adjuvant‑induced rats. (c) The joint space
distance (Test 2, Test 3) effect of polyherbal formulation on histopathological
changes in ankle joint (joint space distance) left hind paw on Freund’s complete
adjuvant‑induced rats. (d) Joint space distance (Test 1, Test 3) effect of polyherbal
formulation on histopathological changes in ankle joint (joint space distance) left
hind paw on Freund’s complete adjuvant‑induced rats

lesions with maximum after 6–7 days. Secondary
lesions occur after delay of appropriately 12–15 days,
which are characterized by inflammation of noninjected
sites. Primary lesion was due to inflammation, whereas

A study effort has been made for preparing new polyherbal
formulation by seed coat and kernel of T. bellirica and
T. chebula and fruits of E. officinalis for pharmacological
screening of antiarthritic activity. Finally, the polyherbal
formulation was tested for antiarthritic activity and was
compared with standard drug indomethacin. The result
shows significant antiarthritic potency for polyherbal
formulation for its commercial use.
Histopathological results showed that joint space
and their thickness decreased when the polyherbal
formulation administered into the female Wistar rats,
and also, it had shown decreased level of synovial
inflammation at the 2nd and 3rd week (Group No. IV – Test
1) at the dosing of 250 mg/kg body weight orally.
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