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Zebrafish: An in vivo model for cancer research
The zebrafish (Danio rerio) arose as a model for scientific 
translation research in the late 1930s, with several 
studies dedicated to the investigation of developmental 
processes in embryos.[1] The usage of zebrafish in research 
has then extended into a broad range of disciplines. 
Zebrafish shares a high level of physiologic and genetic 
similarity with humans, which includes the brain, 
digestive tract, musculature, vasculature, and immune 
system. Approximately 70% of all human disease genes 
have functional homologs with the species.[2] Zebrafish 
represents a vertebrate model organism that has been 
widely employed over the last decade in the study of 
developmental processes, wound healing, microbe–
host interactions, and drug screening. The high genetic 
homology to humans and transparent embryos has 
allowed strong disease evaluation.[3] Due to these 
advantages, the use of zebrafish as a model for studying 
tumor development in vivo in laboratory has increased.

Zebrafishes are prolific reproducers with the potential to 
produce over 100 embryos per clutch. Their extrauterine 
development is rapid; the major organs of the zebrafish 
are fully developed by 24 h postfertilization, and they 
are ready for use in larvae experiments by 3 days 
postfertilization (DPF).[2] Zebrafish larvae are transparent 
during the early stages of life (through to 7 DPF), and 
this phase can be extended to 9–14 DPF by the addition 
of melanin synthesis inhibitor. Due to smaller in size, 
zebrafish requires inexpensive food; hence, it is easy 
to maintain thousands of larvae in a laboratory at a 
reasonable cost.[4] In the transparent embryo and larvae, 
clear time‑lapse noninvasive imaging and protein/
cell marker tracking significantly aid the observation 
of biological and disease processes. Several types 
of gastrointestinal disorders, such as inflammatory 
bowel disease, nonalcoholic fatty liver disease, and 
alcoholic liver disease, can be modeled in zebrafish.[5] 
The use of zebrafish has also expanded in the analysis 
of complex brain disorders and muscle disease, 
including depression, autism, psychoses, and muscular 
dystrophies. In addition, the ability to regenerate both 
fins and cardiac tissue makes zebrafish, particularly 
suitable for studying the wound healing response to 
various injuries.[2,3]

In recent years, the zebrafish has come into its own as 
a relevant comparative model for a diverse spectrum 
of human diseases. The advantages of zebrafish have 
proved to be superior for use in cancer research over 
the last decade.[5] There are several long‑standing 

methods for establishing a cancer model in zebrafish, 
including carcinogenic treatment, transgenic regulation, 
and the transplantation of mammalian tumor cells. By 
inducing different gene mutations or activating signaling 
pathways through the use of chemicals, tumors can be 
induced in a wide variety of organs in zebrafish, such 
as the liver, pancreas, intestinal canal, skin, muscle, 
vasculature, and testis.

The xenotransplantation of mammalian tumor cells 
into zebrafish provides a novel way of studying the 
interactions between the transplanted tumor cells and the 
host’s vasculature. Zebrafish has also been exploited for 
the investigation of tumor angiogenesis, which represents 
a critical step in tumor progression and is a target for 
antitumor therapies.[5,6] However, only a very small 
number of cancer cells are required in zebrafish for this 
purpose because of their small size. In addition, the high 
fertility and low maintenance costs of zebrafish make 
them suitable for the large‑scale screen of antineoplastic 
drug efficacy and toxicity.[7] There are currently 
numerous undefined or underexplored areas for cancer 
research in zebrafish models. Models for cancers of the 
brain, bone, and ovary remain to be developed; many 
other types of cancer models, including nonmelanoma 
cutaneous tumors, certain mesenchymal tumors, and 
endocrine tumors, are thus far quite limited.[5‑7] Although 
the absence of some tissue types in fish species, such as 
breast and prostate, limits the usefulness of zebrafish for 
investigating cancers of these organs, the zebrafish model 
has become a powerful tool in comparative biomedical 
research. The successful development of numerous 
zebrafish models for human cancer demonstrates that 
mechanisms for neoplastic transformation and tumor 
progression are conserved across relatively wide 
evolutionary distances.[4‑6] Although it is significant 
that many features of cancer development in zebrafish 
faithfully recapitulate important aspects of their human 
counterparts, the usefulness of zebrafish as a cancer 
model extends far beyond mere phenotypic or genotypic 
replication of disease. Multiple studies have shown that 
judicious and creative use of zebrafish cancer models 
can lead to important insights into disease pathogenesis 
and therapy.[7] A key strength of the zebrafish model in 
cancer research is the ability to seamlessly transition 
between embryonic and adult animal studies, providing 
coordinated exploration of critical developmental, 
transformative, and pathological events in vivo. These 
attributes ensure that zebrafish models for human cancer 
are here to stay. Zebrafish is increasingly becoming a 
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superior vertebrate model for cancer research and can 
be expected to provide further contributions to our 
deeper understanding of the mechanisms of genetic 
function, angiogenesis, metastasis, and antineoplastic 
drug screening soon.
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Prostate‑Specific Antigen: An overview 
and its current status in the diagnosis 
of prostate cancer
Siddalingeshwar Neeli, Manas Sharma, Abhijit Musale

Abstract:
Prostate‑Specific Antigen (PSA), which has high organ specificity and poor cancer specificity, 
has been widely utilized for the diagnosis and treatment of prostate cancer; though it is not 
an ideal tumor marker. Its extensive usage in screening programs has resulted in a large 
number of unwanted biopsies, over‑diagnosis and over‑treatment of indolent cancers as 
well. Hence, various PSA derivatives and PSA‑based tests have evolved to improve the 
accuracy of prostate cancer diagnosis. This article provides an overview of PSA and PSA‑
based biomarkers and their current role in the screening and diagnosis of prostate cancer.
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Introduction

Carcinoma of prostate is primarily a 
disease of the elderly with more than 

75% of the cases occurring in men aged 
more than 65 years.[1] It is the second 
most frequently diagnosed cancer in men 
worldwide and the fifth most common 
cancer overall.[2] It is also the sixth leading 
cause of cancer deaths in men.[3]

Prostate‑Specific Antigen (PSA) has evolved 
as the most applicable tumor marker for 
carcinoma prostate. PSA‑based testing has 
been widely used to aid prostate cancer 
detection since the late 1980s, and prostate 
cancer‑specific mortality has decreased 
because of PSA‑based screening programs 
in recent years.[4] However, there is a concern 
that this decline has come at the expense 
of overdiagnosis and overtreatment. This 
article provides an overview of PSA and 
emerging PSA‑based biomarkers and their 

role in diagnosis and screening of prostate 
cancer.

Discovery of Prostate-Specific 
Antigen

The search for a tumor marker for prostate 
cancer that is more sensitive and specific 
than prostatic acid phosphatase led to the 
discovery of several prostate antigens that 
subsequently became known as PSA. Today, 
PSA is recognized as the best tumor marker 
for prostate cancer.

Flocks et al., in 1960, were the first to 
experiment with antigens in the prostate, 
and later in 1970, Ablin et al. reported 
the presence of precipitation antigens 
in the prostate.[5‑7] In 1971, Hara et al. in 
Japan, first described a protein isolated 
from seminal plasma and named it 
gamma‑seminoprotein.[8] Li and Beling, in 
1973, also identified and characterized an 
antigen from human seminal plasma, using 
a series of chromatographic techniques 
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and named protein El based on its electrophoretic 
mobility.[9] In 1978, Sensabaugh identified an antigen 
in semen that he called p30 and later found that it was 
similar to E1 protein, and that prostate was the source.
[10] Wang et al. (1973) purified a tissue‑specific antigen 
from the prostate (“prostate antigen”) and it was seen 
to be present in normal, benign, and malignant prostate 
tissue. The findings were published in Investigative 
Urology in 1979, and because of its significance, it was 
republished in the Journal of Urology as a Milestone in 
Urology article in 2002.[11,12] Papsidero et al., in 1980, 
showed that the PSA in serum was similar to the PSA 
identified in the prostate and that marked the beginning 
of the diagnosis of prostate cancer by a serum test.[13] In 
a landmark study from Stanford University, Stamey et 
al. reported that serum PSA levels of patients correlated 
well with advancing stage of prostate cancer.Serum PSA 
was proportional to the estimated tumor volume and 
it was a much better tumor marker that prostatic acid 
phosphatase..[14]

Although PSA was thought to be prostate specific, 
reports of its identification in extraprostatic tissue 
were published as early as 1984. However, until there 
are better markers for prostate cancer, prostate (not 
so)‑specific antigen will continue to be the most widely 
used tumor marker in the world.[15]

Prostate-Specific Antigen – The Molecule

PSA, a protease enzyme belonging to the kallikrein 
family, is a 33‑kd protein consisting of a single‑chain 
glycoprotein of 237 amino acid residues, 4 carbohydrate 
side chains, and multiple disulfide bonds. PSA is referred 
to as human glandular kallikrein (hK)‑3 to distinguish it 
from hK‑2, another prostate cancer marker with which it 
shares 80% homology. A third kallikrein, hK‑1, is found 
mainly in pancreatic and renal tissue and shows 73% and 
84% homology with PSA.[16,17]

PSA is a neutral serine protease. It splits the seminal 
vesicle proteins seminogelin I and II, resulting in 
liquefaction of the seminal coagulum. The complete 
gene encoding PSA has been sequenced and localized 
to chromosome 19.[18,19] PSA is produced under 
androgen regulation by the luminal cells of the prostate 
epithelium.[18,19] The lumen of the prostate gland contains 
the highest concentration of PSA in the body. The 
basement membrane of the glands, the prostatic stroma, 
and the capillary endothelial cell act as barriers between 
the glandular lumen and the capillaries preventing 
entry of luminal PSA into the blood. Diseases such as 
infection, inflammation, and cancer may produce a 
breakdown in these barriers, allowing more PSA to enter 
the circulation.[13,14]

Low concentrations of PSA have been identified in 
urethral glands, endometrium, normal breast tissue, 
breast milk, salivary gland tissue, and the urine of males 
and females.[20]

Like other serine proteases which are bound 
mostly to various serum proteins, the majority of 
serum PSA exists  as complexed PSA and is 
bound to either alpha‑2‑macroglobulin (AMG) or 
alpha‑1‑antichymotrypsin (ACT), while a small 
percentage of it exists as free PSA (fPSA). Unlike serum, 
the ejaculate primarily contains fPSA. Immunoassays 
employed to detect PSA easily identify PSA‑ACT 
complex as it has two unmasked epitopes and fails to 
measure PSA‑AMG complex because it has no epitopes 
exposed for detection. As the levels of the PSA‑AMG 
complex are insignificant, this complex is unlikely to 
play a significant biologic role in the serum.[21‑23]

The half‑life (t1/2) and metabolic clearance rate of 
PSA have been determined from studies of patients 
undergoing radical prostatectomy. Stamey et al. found 
the half‑life to be 2.2 ± 0.8 days,[14] whereas Oesterling 
et al. determined it to be 3.2 ± 0.1 days.[24] Because of the 
relatively long half‑life of PSA, a minimum of 2–3 weeks 
is required for the serum PSA to reach its nadir after 
radical prostatectomy and become undetectable.

Factors influencing Prostate-Specific 
Antigen levels

Normal, hyperplastic, and neoplastic prostatic epithelial 
cells all make PSA, but the amount of PSA produced by 
cancer cells is 10 times higher per gram of tissue than the 
amount produced by normal or hyperplastic tissue.[14] 
A number of factors affect the normal PSA levels and 
should be known before making a decision on what is 
elevated.

The serum PSA levels are affected by the amount of benign 
prostate hyperplasia (BPH) tissue and the epithelial–
stromal ratio. PSA is largely produced in the hyperplastic 
transitional zone of the prostate and only a relatively small 
amount is produced in the peripheral zone. While 80% of 
prostate cancers originate in the peripheral zone, cancers 
developing in the transitional zone tend to produce large 
amounts of PSA.[14,25,26] High‑grade cancer cells tend to lose 
their ability to produce PSA.[26]

The serum PSA level can be influenced by various 
medications. Finasteride and dutasteride can produce a 
50% decrease in total PSA (tPSA) levels within 6 months 
of therapy which persists as long as the drug is continued. 
A fresh PSA measurement obtained after 3–4 months of 
therapy establishes a new baseline. However, levels of 
fPSA are not altered by finasteride or dutasteride. PSA 
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density (PSAD, that is, tPSA divided by prostate volume) 
also gets decreased by 5‑alpha reductase medications 
because the major PSA‑producing region of the prostate 
is reduced in volume.[27‑31]

Other drugs which can lower the levels of PSA are 
nonsteroidal anti‑inflammatory drugs, statins, and 
thiazide group of drugs.[32‑34]

Alpha1‑adrenergic antagonists and herbal products 
such as saw palmetto which are frequently used to 
treat the symptoms of BPH do not alter PSA levels. 
All medications that alter testosterone levels can affect 
the serum PSA level. Raising testosterone levels may 
increase PSA levels, but not to the same degree as 
reducing testosterone production.[30,31]

Elevation of PSA levels has been demonstrated in 
noncancerous conditions such as acute prostatitis, 
subclinical or chronic prostatitis, and urinary retention.[12,26]

Furthermore, some urologic manipulations are 
known to alter serum PSA levels. A digital rectal 
examination (DRE) causes no significant change in the 
PSA level, but a vigorous prostate massage can produce 
a short‑term 2‑fold increase. Cystoscopy, urethral 
catheterization, and transrectal ultrasonography (TRUS) 
of the prostate do not alter the PSA level. Needle biopsy 
of the prostate increases the PSA level by a median of 
7.9 ng/mL (6.5 times the baseline value) within 5 min 
after the biopsy, and this level persists for 24 h.[35]

Men from different ethnic and racial groups have 
different average PSA concentrations. In particular, 
African‑American men without prostate cancer tend to 
have higher PSA values than Caucasian men without 
prostate cancer.[36] Indian baseline values tend to be 
lower age‑specific PSA and higher PSAD values than 
those quoted in Western literature. Among the Indian 
community, Ganpule et al. observed that the mean PSA 
values increased from 2.1 ng/mL in the age group of 
40–49 years to 5.0 ng/mL in the age group of >70 years.[37] 
Similarly, the mean PSAD also increased from 0.15 to 
0.2 ng/mL in the same age group of patients.[37]

PSA levels increase with age; this increase is related to 
rising prostate volume. As most PSA is produced in the 
transition zone of the prostate, and this region of the 
prostate increases in volume in men with BPH, higher 
levels of serum PSA are observed in the elderly.[38,39]

Prostate-Specific Antigen as a tumor 
marker ‑ is it ideal?

A tumor marker is a substance produced by a tumor; 

measurable in body fluids; and useful for diagnosis, 
early detection, staging, prognosis, and follow‑up 
after treatment. An ideal tumor marker should have 
100% sensitivity and specificity. No currently available 
marker performs ideally in all settings; performance 
characteristics depend on specific aspects of each cancer 
such as prevalence, tumor heterogeneity, and response 
to therapy. PSA, which has high organ specificity, is an 
excellent tumor marker that has been widely accepted 
for the diagnosis and treatment of prostate cancer.

The American Cancer Society assessed PSA performance 
by systematically reviewing the literature.[40] In this 
pooled analysis, they reported that with a PSA cutoff 
of 4.0 ng/mL, the estimated sensitivity was 21% for 
detecting any prostate cancer and 51% for detecting 
high‑grade cancers (Gleason ≥8). Lowering the cutoff to 
3.0 ng/mL increased these sensitivities to 32% and 68%, 
respectively. The estimated specificity was 91% for a PSA 
cutoff of 4.0 ng/mL and 85% for a 3.0 ng/mL cutoff. 
As PSA is organ specific and not disease specific, it has 
poorer discriminating ability in men with symptomatic 
benign prostatic hyperplasia.[41]

The positive predictive value (PPV) for a PSA 
level >4.0 ng/mL is approximately 30%, implying 
that one in three men with an elevated PSA will have 
prostate cancer detected on biopsy.[42‑44] The PPV is about 
25% for PSA levels between 4.0 and 10.0 ng/mL. Most 
importantly, nearly 75% of cancers detected within the 
“gray zone” of PSA values between 4.0 and 10.0 ng/mL 
are organ confined and potentially curable.[43]

The Prostate Cancer Prevention Trial (PCPT), which 
biopsied men with normal PSA levels, estimated a negative 
predictive value of 85% for a PSA value ≤4.0 ng/mL, 
meaning that 15% of men with PSA level less than 
4 ng/ml harbor cancer.[45]

Among men with a PSA concentration between 2.1 and 
4.0 ng/mL, 24.7% had prostate cancer, and 5.2% had 
prostate cancer with a Gleason score of 7 or higher. These 
findings lead to suggestion for using a lower PSA cutoff 
for doing a prostate biopsy.[46‑49]

The PCPT found that for biopsies performed during 
follow‑up in the control group, even a PSA cutoff of 
1.1 ng/mL would miss 17% of cancers, including 5% 
of poorly differentiated cancers.[50] Thus, any choice 
of PSA cutoff involves a trade‑off between sensitivity 
and specificity. While lowering the PSA cutoff would 
improve test sensitivity, a lower PSA cutoff would also 
reduce specificity, leading to far more false‑positive tests 
and unnecessary biopsies. However, if the PSA threshold 
was to be lowered to 2.5 ng/mL, the number of men 
with PSA level considered abnormal would double.[51] 
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In addition, many of the cancers detected at these lower 
levels may never have become clinically evident, thereby 
leading to overdiagnosis and overtreatment.[52]

It is evident that there is no such thing as a normal PSA 
in terms of prostate cancer risk. Obviously, there is no 
PSA cutoff threshold below which the risk of detecting a 
prostate cancer on biopsy is zero.[45] As such, the choice of 
a PSA threshold at which a clinician might recommend a 
patient biopsy is controversial.[53‑55] If the PSA threshold is 
set too high, clinically significant prostate cancers might be 
missed. Conversely, if it is set too low, an unacceptably high 
number of men without prostate cancer would be subjected 
to an unnecessary biopsy and thereby be exposed to the 
inherent risks and anxieties associated with this invasive 
procedure. Several PSA derivatives, such as PSAD, PSA 
velocity (PSAV), age‑adjusted PSA, fPSA‑to‑tPSA ratio, 
and different molecular derivatives of PSA, have been 
described in an attempt to improve the sensitivity and 
specificity in detecting prostate cancer. Furthermore, efforts 
are on to identify prostate cancer biomarkers with better 
performance characteristics than PSA alone.

Prostate-Specific Antigen as a screening tool

Screening for any disease refers to the diagnosis 
of preclinical cases of the disease at an early stage 
and to improve the outcomes for that condition. 
PSA‑based screening for prostate cancer is widely 
adopted by health‑care providers, even though some 
population‑based prostate cancer screening programs 
using PSA have shown clear survival benefits ; it needs 
to justify several important requirements to be acceptable 
as the ideal screening tool.[56,57]

An ideal screening program should focus on diseases 
with high clinical impact on public health; screen the 
population with a long life expectancy; be able to identify 
asymptomatic disease at a treatable stage during its 
natural course; have a high‑accuracy, noninvasive, 
easy‑to‑apply, and low‑cost diagnostic tests that do not 
detect latent tumors; and have a treatment capable of 
modifying the natural history of the disease and reducing 
the mortality without worsening quality of life.

Screening for prostate cancer with serum PSA aims to 
detect prostate cancer at an early stage amenable to curative 
treatment and reduce the overall and disease‑specific 
mortality.[56,57] The PSA screening has lowered the incidence 
of metastatic prostate cancer at presentation; however, it 
has failed to show survival advantage.[58,59] Instead, it is 
associated with increased harms of overdiagnosis and 
complications of treatment for indolent disease that affect 
patient quality of life, such as urinary incontinence and 
erectile dysfunction.[60] Thus, screening for prostate cancer 
using PSA remains highly controversial.

The American Prostate Cancer Screening Trial (PLCO) 
study randomized 76,693 men aged 55–74 years for annual 
screening with PSA and rectal examination (n = 38,343) 
or control group with the “usual urological care,” that 
is, at the discretion of the urologist (n = 38,350). The PSA 
value used to indicate biopsy was ≥4.0 ng/mL. After 
7 years of monitoring, mortality was similar between 
the two groups (P, nonsignificant).[61] It was found that 
almost half of the patients in the control group did PSA 
test compared to the randomized group and hence there 
was no difference between groups.

The European Prostate Cancer Screening Trial (ERSPC) 
randomized a population of 162,243 men between 55 
and 69 years for PSA screening (n = 81,816) or control 
without PSA (n = 99,184). A PSA value ≥3.0 ng/mL 
was set for prostate biopsy by most centers and PSA 
level was performed every 4 years. After monitoring 
for 11 years, screening reduced the risk of metastases 
by 41% and the chance of death from prostate cancer 
by 21% (P = 0.04). The point of concern was that of the 
total number of patients submitted to biopsy, 76% had 
benign tissue, indicating high false‑positive results. 
Of the 781 patients who needed to be screened, 27 
were diagnosed and treated to prevent tumor‑related 
death.[57,62]

In the study conducted at Gothenburg in Sweden, 
20,000 men aging 50–64 years (mean 56 years) were 
randomized 1:1 for PSA screening every 2 years or 
control without PSA. The PSA value used to indicate the 
biopsy was between 3.0 and 4.0 ng/mL. Prostate cancer 
was diagnosed in 12.7% of the patients in the screening 
group and in 8.2% of those in the control group. After 
a 14‑year follow‑up, there was a relative decrease in 
prostate cancer mortality of 44%. In this study, 293 cases 
needed to be screened and 12 treated for prostate cancer 
to prevent one tumor‑related death.[56]

Prostate biopsy indications have also changed over the 
years. After the PCPT study showed cancer in at least 
15% of patients with PSA <4 ng/mL, prostate biopsy 
began to be recommended with lower PSA values of 
around 2.5 ng/mL, and this has contributed to the 
progressive finding of clinically insignificant tumors of 
lower biological aggressiveness.[45]

In the randomized Prostate Cancer Intervention versus 
Observation Trial (PIVOT Trial) comparing radical 
prostatectomy versus observation in the PSA era, it was 
shown that there was no benefit from radical surgery for 
patients with low‑risk tumors, which are precisely the 
majority of cases found in screening programs. In this 
study, there was no difference in mortality after 20 years 
of monitoring for patients with prostate adenocarcinoma 
with a Gleason score of 6 between those who did and did 
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not undergo surgery. There was only increased survival 
in the cases of more aggressive tumors.[63]

A major problem for prostate cancer screening with PSA 
is tumor hyperdetection or overdiagnosis, characterized 
by excessive diagnosis of clinically insignificant tumors. 
The ERSPC study reported the presence of low‑risk 
tumors (PSA < 10 ng/mL and Gleason score ≤6) to be 
three times higher in the screened group than the control 
group.[57,62]

Hence, it is reasonable to accept that universal screening 
of the male population, regardless of age and family 
history, may not be the best approach. On the other hand, 
there are many methodological flaws in the published 
studies that have not been correctly interpreted.   Most 
studies evaluated only cancer‑specific survival to 
measure the benefits of screening, whereas the chance of 
decreased metastases, quality of life, or other benefits that 
may result from an earlier diagnosis of the disease were 
not used as a primary parameter in any of the studies.[60]

Vickers et al. demonstrated that PSA levels around 
45 years in patients with no family risk factors could 
provide data on the chance of developing aggressive 
prostate cancer and risk of death from the tumor in the 
coming decades. When the baseline PSA values were 
below the population median according to the different 
age ranges (up to 42 years, ≤0.6 ng/mL; up to 50 years, 
≤0.7 ng/mL; and up to 55 years, ≤0.9 ng/mL), the 
chance of death from prostate cancer in 25 years was 
estimated at 0.1%, 0.5%, and 0.8%, respectively. These 
authors suggest that only three PSA measurements, the 
first performed at around 45 years, the second at the 
beginning of the fifth decade of life, and the third at 
60 years, may be sufficient for a safe risk assessment for 
half of the population.[58]

In 2013, the American Urological Association (AUA) 
recommended PSA screening every 1–2 years for men 
aged 55–69 years after a decision shared between the 
doctor and the patient about the risks and benefits of 
the test. It further stated that, except for men with risk 
factors for prostate cancer, routine use of PSA is not 
recommended for other age groups or if life expectancy 
is <10–15 years.[64]

In 2017, the United Stated Preventive Services Task 
Force (USPSTF) upgraded its recommendation for PSA 
screening of prostate cancer from Grade D to Grade 
C.[65] It suggested that there is a benefit to the use of 
PSA, but that the test should be used selectively based 
on the professional judgment and patient preferences, 
recommendations similar to those proposed by the AUA 
in 2013. The USPSTF concludes that there is a small 
overall benefit after a decade with the use of PSA, but 

continues to note that damages may occur during this 
screening period. Furthermore, the new USPSTF will 
not recommend PSA for men over 70 years and for those 
under 55 years, which seems inadequate, given that it 
does not take into account clinical characteristics nor 
individual volition.[65]

Prostate-Specific Antigen Screening in India

The actual incidence of prostate cancer in India is lower 
than that in the Western populations as is also true for 
the nonresident Indians.[1] However, the incidence of 
the disease is increasing in various parts of India due 
to the changes in the diagnostic modalities, increased 
awareness among the public, and changing lifestyles.

The age‑specific PSA ranges for men in the Indian 
population belonging to Gujarat state are on the lower 
side and the PSAD on the higher side.[37] Malati et al. 
found that the PSA level was significantly high in BPH 
patients and adenocarcinoma prostate patients when 
compared to healthy males in Andhra Pradesh of South 
India.[66]

Although PSA has been regarded as a useful tool for 
the early detection of prostate cancer, Dubey seriously 
doubted the utility of this tool for screening prostate 
cancer in Indian males due to the low incidence of this 
particular disease.[67] Agnihotri et al. reported that the 
PPV of PSA in the range of 4–10 ng/ml is 15.2, and in 
patients with PSA 4–20 ng/ml is 24% among Indians, 
whereas in Western population, the PPV of PSA in the 
range of 4–10 ng/ml is around 32%, which increases 
to more than 60% at PSA level >10 ng/ml.[68] They 
suggested that the PSA threshold for TRUS‑guided 
biopsy in Indian men with LUTS and negative DRE 
may be raised to 5.4 ng/ml. This would still detect 
95% of cancers and avoid unwarranted biopsy in 10% 
of men.[68]

Meticulous implementation of registration and reporting 
mechanisms may improve knowledge regarding prostate 
cancer in India and formulate guidelines for PSA 
screening and prostate biopsy.

Prostate-Specific Antigen based tests to 
improve screening

Although PSA has been widely used for the detection of 
prostate cancer, it is not a perfect tumor marker because 
it cannot discriminate BPH from prostate cancer. Using 
a cutoff of 4 ng/ml, the sensitivity of PSA to detect 
prostate cancer varies from 68% to 80% and its specificity 
varies from 49% to 90%. This lack of accuracy is more 
strikingly seen in patients with PSA values between 4 and 
10 ng/ml. Various PSA derivatives and PSA‑based tests 
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have been described to improve the accuracy and avoid 
unnecessary biopsy and its associated complications.

Prostate-Specific Antigen Density
Prostate‑Specific Antigen Density (PSAD) is calculated by 
dividing serum PSA by prostate volume as determined by 
transrectal ultrasound. A higher PSAD value (>0.15 ng/
mL) is more suggestive of prostate cancer, whereas the 
lower values are suggestive of benign hypertrophy.[69,70] 
Although use of PSAD was found promising in the early 
studies, subsequent studies found that almost 50% of 
cancer would have been missed using 0.15 ng/ml as 
cutoff for biopsy.[71]

Prostate-Specific Antigen Velocity
Prostate‑Specific Antigen Velocity (PSAV) is the rate 
of PSA change over time.. An elevated serum PSA 
that continues to rise over time is more likely to reflect 
prostate cancer than one that is consistently stable.[72] 
Carter et al. reported that a PSAV cutoff of 0.75 ng/
mL/year distinguished patients with prostate cancer 
from those with either BPH or no prostate disease with 
a specificity of 90% and 100%, respectively.[73] They also 
found that when PSA was <4 ng/mL, a PSAV >0.35 ng/
mL/year measured over several years was associated 
with a high risk of death from prostate cancer 15 years 
later.[74] In reality, the usefulness of PSAV is limited 
by the variability in the serum PSA levels at different 
times in the same patient, irrespective of the presence or 
absence of cancer. If one uses a 0.75 ng/ml/year cutoff 
point as a marker for prostate cancer, at least 1.5–2 years 
is necessary for the evaluation of PSAV to maintain 
sensitivity and specificity.[75]

Free Prostate-Specific Antigen
Prostate cancer is associated with a lower percentage 
of free Prostate‑Specific Antigen (fPSA) in the serum 
as compared with benign conditions. The percentage 
of fPSA (fPSA/tPSA) has been used to improve the 
sensitivity of cancer detection when tPSA is in the normal 
range (<4 ng/mL) and to increase the specificity of cancer 
detection when tPSA in the “gray zone” (4.1–10 ng/mL). 
In a study of men with PSA between 4 and 10 ng/ml 
and normal DRE, prostate cancer was found in 56% of 
men with percentage PSA less than 10%, in contrast to 
8% cancer among men with percentage PSA more than 
25%.[76] The data published from San Antonio Center of 
Biomarkers of Risk for Prostate Cancer (SABOR) showed 
that percentage fPSA as a reflex test could avoid 2/3rd 
of unnecessary biopsies.[77]

Prostate Health Index
The prostate health index (PHI) is a Food and Drug 
Administration (FDA)‑approved test to be used in men 
over the age of 50 years with a PSA in the range of 
2–10 ng/ml and negative DRE. PHI is calculated using 

the following formula: ([−2] proPSA/fPSA) × √PSA. As 
compared to BPH, prostate cancer releases more proPSA 
and fPSA. Hence, PHI is used as a secondary aid to PSA 
to distinguish between the two pathologies. NCCN 
considers a PHI more than 35 as potentially informative 
in men who have never undergone biopsy.[78] Calle et al., 
in a multicenter study, reported that a PHI cutoff of at 
least 25 could avoid 36%–41% of unnecessary biopsies 
and 17%–24% of overdiagnosis, while missing 5% of 
tumors with Gleason score 7 or higher.[79]

4‑kallikrein score
The 4‑kallikrein (4K) score test is a blood test that 
accurately determines the risk of aggressive prostate 
cancer and significantly reduces prostate biopsies and 
associated overdiagnosis and overtreatment of indolent 
cancer. It is not FDA approved, but is included in the 
2016 NCCN guideline as a second option after PSA and 
prior to initial or repeat biopsy.[78]

Stattin et al.[9] found that men with an elevated PSA 
level and a low 4K score test (<7.5%) have a very low 
20‑year risk of developing metastatic PCa and thus could 
safely avoid a prostate biopsy.[80] In a validation study 
by Parekh et al., 4K score test decreased unnecessary 
biopsies by 30%–58%, without delaying an undue 
number of high‑grade cancers.[81]

In a cohort of 392 men who were diagnosed with 
prostate cancer and underwent radical prostatectomy 
in the Rotterdam arm of the ERSPC trial, the addition 
of the 4K panel improved the prediction of aggressive 
histopathology from 0.81 to 0.84 compared with a clinical 
model of age, stage, PSA, and biopsy Gleason and cores 
data.[34] The authors reported that adding the use of the 
4K panel in a clinical prediction model would allow 
a reduction of 135 (14%) unnecessary surgeries per 
1000 men.[82]

A high‑risk 4K score test result may be used to select men 
with a high probability of aggressive prostate cancer who 
would benefit from a biopsy of the prostate to prevent 
an adverse and potentially lethal outcome from prostate 
cancer. Men with a low 4K score test result may safely 
defer biopsy.[83]

Summary

Although PSA has revolutionized the detection and 
treatment of prostate cancer, there remains considerable 
scope for both improvements in the use of variations of 
the PSA test and the development of novel biomarkers. 
An improved screening test may dramatically reduce 
the number of men undergoing an unnecessary biopsy 
when maintaining the ability to detect high‑risk cases 
of this common malignancy. Such an approach has the 
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potential to reduce the overdiagnosis and overtreatment 
of prostate cancer when enabling clinicians to focus 
on high‑risk cases of localized prostate cancer in 
a population of men likely to benefit from radical 
intervention.
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Introduction

Ectopic pregnancy (EP) is a life threatening emergency commonly 
being managed by primary care physicians where diagnosis is 
often be missed at the first contact. Any women in reproductive 
age group with lower abdominal pain and vaginal bleeding often 
raises the suspicion of  ectopic pregnancy but Sometimes women 
may present with nonspecific symptoms unaware of  ongoing 
pregnancy can also present with hemodynamic shock. Since 
the maternal mortality is associated with higher number of  risk 
factors and also with high risk pregnancies, ectopic pregnancy 

being one of  them, this study becomes very useful to compile 
all the risk factors associated with ectopic pregnancy. For the 
practice of  primary care physician patients with early pregnancy 
with risk factors should be referred to tertiary care centre to rule 
out ectopic pregnancy.[1]

It has always challenged ingenuity of  the Obstetrician and 
Gynecologist by its bizarre clinical picture. A study done by 
Hoover et al. estimated that the EPs increased with age; it was 
0.3% in girls and women aged 15 to 19 years and1% among 
women aged 35 to 44 years.[2]

An accurate history and physical examination and its correlation 
to the modern diagnostic technology are important in the 
diagnosis of  ectopic pregnancy. To diagnose ectopic pregnancy, 
one has to be “ectopic minded”. Despite a rising incidence, the 
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AbstrAct

Introduction: In the past two decades globally, the incidence of ectopic pregnancy has been increasing exponentially. One of the 
major triggering factors being the introduction of medical assisted procreation techniques. The present study emphasis more on 
clinical presentations, risk factors, associated maternal morbidity and mortality with respect to ectopic pregnancy. Methodology: 
Patients diagnosed with ectopic pregnancy in reproductive age group (15‑44 years) after clinical examination and investigations 
during one year period were included in the study. It was a prospective study using contingency table analysis and Chi‑square test. 
Results: A total of 42 patients were diagnosed and treated as ectopic pregnancy during the study period. Risk factors were found in 
37 patients, of which most common were white discharge per vagina (WDPV) in 20 and tubectomy in 6 patients. PID was seen in 5 and 
no risk factors in 5 patients. Of the 42 patients, 37 underwent surgery as primary modality of treatment and 5 patients underwent 
medical management. Only 2 patients had complete resolution with medical management while 3 failed medical management. Post 
operative period was uneventful. Conclusion: As the incidence of ectopic pregnancy has been on the rise, screening of high risk 
cases, early diagnosis and early intervention are required to enhance maternal survival and conservation of reproductive capacity.
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related morbidity and mortality is declining in the developed 
countries due to well organized health ‑ care delivery system, 
due to early recognition and treatment of  ectopic pregnancies. 
The ectopic pregnancy mortality ratio declined by 56.6% from 
1.15 to 0.50 deaths per 100,000 live births between 1980‑1984 
and 2003‑2007 and is estimated to further decrease.[3] The most 
frequent causes of  death for women with EP are hemorrhage, 
infection, and anesthetic complications.[4]

According to Mayo clinic 2020 guidelines suggested that some 
things which makes more likely to have an ectopic pregnancy 
which are: Previous ectopic pregnancy, Inflammation or 
infection, Fertility treatments (IVF), Tubal surgery, choice of  
birth control (IUD) and smoking.[5]

The present study was done to understand the clinical 
presentation, risk factors, associated maternal morbidity and 
mortality and various treatment modalities

Materials & Methods

A cross sectional study was conducted for a period of  one 
year with clearance from the Institutional Ethical Committee. 
Ethical committee approval obtaine on Date:22/09/2012/
(Ref:SDMIEC:0384:2012). All patients who were diagnosed as 
ectopic pregnancy in the reproductive age group of  15‑44 years 
were included with written informed consent. They were 
evaluated by complete history, clinical examination and relevant 
investigations and managed according to the condition of  patient 
either medical, surgical or both.

Patients in shock were treated and then taken for surgery. 
Blood transfusion was given preoperative, intra‑operative 
or postoperative as per the requirement of  individual cases. 
Management plan was decided based on the individual case. 
Medical management was done for patients who fulfilled 
criteria for medical management and were treated with 
methotrexate (single/multidose regimen). Some, based on their 
general condition were posted for surgical management, either 
laparotomy or laparoscopic procedure. The site of  ectopic 
gestation, status of  the fallopian tube, contralateral tube, ovaries 
and uterus were noted. Depending on the condition of  the tube, 
a decision for removal of  the tube i.e., unilateral Salpingectomy/
salpingostomy/salpingotomy was made. Salpingectomy was 
combined with contra lateral tubectomy in patients who did not 
wish to conceive. In cases with obvious pathological findings on 
the opposite side, the diseased adnexa were removed. Specimen 
was sent for histopathology for confirmation.

Prophylactic antibiotics were given to all patients at the time 
of  induction of  anesthesia. Patients were observed in the 
postoperative period for the development of  fever, abdominal 
pain, and distension of  the abdomen and wound sepsis. Blood 
transfusion given if  required. Patients were discharged with an 
advice to come for follow up after 2 weeks.

Results

In the present study, 42 cases of  ectopic pregnancy were observed 
and treated. The maternal age ranged from 19 to 36 years. The 
maximum number of  ectopic gestation in the present series 
occurred between the age group 26 to 30 years (38.10%). The 
youngest age was 19 years and oldest 36 years. The distribution 
of  cases in relation to parity, maximum number of  cases was 
nulliparous, 16 patients (38.10%). Majority of  the cases i.e 
19 (45.24%) belonged to socioeconomic class.[3]

Among the risk factors, white discharge per vagina was found to be 
most common (36.0%), followed by tubectomy (11.0%) [Graph 1]. 
The triad of  symptoms i.e., amenorrhea, pain abdomen and per 
vaginal bleeding was seen in 40.47% of  patients. Amenorrhea 
followed by pain abdomen was the most common symptoms. 
Other symptoms like nausea, vomiting and syncopal attacks were 
observed in 14 out of  42 patients i.e., 33.33%.

When site of  presentation to mode of  presentation was 
compared, amenorrhea and pain abdomen were still the most 
common symptoms seen in patients having ectopic pregnancy 
in ampullary region and bleeding per vagina was seen in 50% of  
cases [Table 1 and 2].

In ruptured ectopic pregnancy, amenorrhea (90%) and pain 
abdomen (86.3%) were the most common symptoms. In tubal 
abortion, pain abdomen (75.0%), the common symptom, 
andin unruptured ectopic pregnancies, amenorrhea was 
common (78.5%) [Table 3].

Table 1: Mode of presentation
Symptoms No of  cases Percentage
Amenorrhea 35 83.33
Pain abdomen 31 73.81
Bleeding 25 59.52
others 14 33.33

Graph 1: Risk Factors in Ectopic Pregnancy
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Out of  42 patients only 7 patients presented with shock. Pallor 
was seen in 52.4%. Of  the 7 patients who presented with shock, 
3 patients had ampullary pregnancy, and one each had isthmal, 
fimbrial, corneal and ampullary‑isthmal pregnancy. Only onein 
shock had tubal abortion .

Tenderness was a common feature seen in ruptured, unruptured 
and tubal abortion, but distension and guarding were seen more 
in ruptured than in unruptured and tubal abortion [Table 4].

Bleeding per vagina was seen only in 16.67% of  the cases. 
Cervical motion tenderness was present in 54.7%. Urine 
pregnancy test was positive in 97.62% of  cases which aided in 
diagnosis. All patients underwent ultrasonography and it was 
found to be unruptured in 54.76% cases.

Among 42 cases, ectopic pregnancy more commonly found on 
right side & the most common site was ampullary region of  
fallopian tube, followed by fimbrial and isthmal region and least 
common was in cervix and ovary i.e., one each [Table 5].

Surgery was the primary modality of  treatment in 88.09% of  patients 
and secondary modality had medical management in 7.1% of  cases.

Most of  the cases had laparoscopic unilateral salpingectomy (35.0%), 
and 15% had open unilateral salpingectomy, and 10% of  
patients had bilateral salpingectomy and 10% of  the patients 
underwent tubal ligation on contralateral side and only one 
patient had undergone D&C for cervical pregnancy [Table 6]. 
Blood transfusion had to be done in 47.62% of  the cases 
either preoperatively, intraoperatively or postoperatively 
[Figures 1 and 2].

Discussion

Although the incidence of  ectopic pregnancy has remained 
static in recent years,[4] In this study the rate was found to be 
10.7/1000 deliveries or 1 in 325 deliveries. In the present study 
38.1% of  patients are in age group of  26‑35 years. In a study 
conducted by Panchal et al. 71.66% patients were in age group 
of  21‑30 years of  age, this may be because this is the period 
of  maximum fertility and use of  contraception is infrequent 
and occasional among these women.[7] Poonam et al. showed 
peak incidence in 26‑30 years.[8] Biologic explanations for such 
variation in ectopic pregnancy incidence rates are anatomic and 
functional age‑related changes of  the fallopian tubes and also 
repeated pelvic inflammatory disease that may induce tubal 
damages and predispose women to ectopic pregnancy.[9]

In the present study, maximum cases occurred between 
parity 0 and 2, maximum patients were nulliparous (38.10%). 
In Panchal et al. study 80% of  patients were of  more than two 
parity.[6] In study of  Rashmi A. Gaddagi & Chandrashekhar 
et al., 27% were nulliparous, 10.8% were primiparous and the 
rest (62.2%) were multiparous[Table 7].[10]

In the present study, 11.9% of  the patients had no risk factors, 
and the most common risk factor was history WDPV which was 
seen in 47.62% of  patients.

History of  PID was seen in 5 patients accounting for 11.9% of  
all risk factors. According to studies by Savitha Devi, Rose et al. 
and Rashmi AGaddagi & Chandrashekhar, the incidence of  PID 

Table 3: Mode of presentation and the conditionof the 
tube

Mode of  
presentation

Condition of  the tube
Ruptured 

(22)
Tubal 

Abortion (4)
Unruptured 

(14)
P

Amenorrhea 20 (90%) 2 (50%) 11 (78.5%) P>0.05
Pain Abdomen 19 (86.3%) 3 (75%) 8 (57%) P<0.05
Bleeding 11 (50%) 2 (50%) 8 (57%) P<0.001
Others 11 (50%) 2 (50%) 1 (7%) P<0.001

Table 4: Abdominal examination and the condition ofthe 
tube

Abdominal 
examination

Condition of  the ectopic pregnancy
Ruptured 

(22)
Tubal 

Abortion (4)
Unruptured 

(14)
P

Tenderness (25) 16 (64.0%) 2 (8.0%) 7 (28%) P>0.05
Distension (8) 5 (62.5%) 2 (25.0%) 1 (12.5%) P>0.05
Guarding (9) 6 (66.66%) 1 (11.0%) 2 (22.22%) P>0.05

Table 5: Site of ectopic pregnancy on laparotomy/
laparoscopy

Site of  ectopic pregnancy No. of  cases Percentage
Ampullary 26 61.90
Isthmal 4 9.52
Cervical 1 2.38
Ovary 1 2.38
Fimbrial 5 11.90
Cornual 2 4.76
Ampullary + Isthmal 3 7.14
Total 42 100

Table 2: Site distribution and mode of presentation
Mode of  
Presentation

Site of  Presentation
Ampullary (26) Isthmal (4) Ovary (1) Fimbrial (5) Cervical (1) Cornual (2) Ampulla + Isthmal (3) P

Amenorrhea 17 (65.3%) 4 (100%) 1 (100%) 4 (80%) 1 (100%) 2 (100%) 3 (100%) P>0.05
Pain Abdomen 17 (65.3%) 3 (75%) 1 (100%) 4 (80%) ‑ 2 (100%) 2 (66.6%) P>0.05
Bleeding 13 (50%) 2 (50%) 0 3 (60%) 1 (100%) 1 (50%) 3 (100%) P>0.05
Others 12 (46.1%) 0 0 0 ‑ 2 (100%) 0 P>0.05
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as a risk factor is 25%, 34.4% and 8.1% respectively.[10‑12] PID 
following gonococcal, chlamydial and other bacterial infection 
causes a 3.3‑ 6fold increased risk of  ectopic pregnancy.[13] 
Chlamydia trachomatis infection causes trachoma, an ocular 
infection that leads to blindness, and sexually transmitted diseases 
which includes pelvic inflammatory disease, chronic pelvic pain, 
ectopic pregnancy and epididymitis.[14]

According to Shah JP et al. ectopic pregnancy was more after 
postpartum tubal ligation because edematous congested friable 
tube increases the chance of  incomplete occlusion of  tubal 
lumen.[15] All these studies show that genital infections i.e., PID, 
particularly following chlamydial infections and recent change 
in sex life can cause pelvic inflammation and tubal damage in 
younger age groups causing more incidence of  ectopic pregnancy 
in young, nulliparous or low parity woman.

In the present study, history of  infertility was seen in 4 patients, 
contributing 9.52% of  risk factors. The study conducted by 
Panchal et al. (2011), infertility was seen in 7 patients contributing 
to 11.66% of  risk factors.[5] According to Rashmi A Gaddagi & 
Chadrashekhar, Savitha Devi and Rose et al., a positive history 
of  infertility was present in 16.21%, 48.07% and 15.1% patient’s 
respectively.[10‑12]

Although tubal pregnancy has been recognized for three and 
half  centuries, the problem of  accurate and early diagnosis has 
not been solved. The symptoms and signs of  ectopic pregnancy 
often range from indefinite to bizarre clinical picture. In the 
present study classical triad of  symptoms was seen in 40.47% 
of  patients. Amenorrhea (83.33%) was the most common 
complaint followed by pain abdomen (73.81%). Bleeding per 
vagina was seen in 59.5% of  patients. Other symptoms like 
nausea, vomiting, syncopal attacks were observed in 33.33% of  
patients. In the present study, 7 patients (16.66%) presented with 
shock as compared to 40.5% of  patients in the study by Rashmi 
A Gaddagi & Chandrashekhar.[10]

Tenderness was the most common abdominal finding seen in 
59.2% of  patients and cervical motion tenderness was present 
in 54.76% of  patients. These two findings were also significantly 
present in the study by Rashmi A Gaddagi &Chandrashekhar.[7] 
Also in their study 97.3% of  patients had positive urine pregnancy 
test compared to this study where 41 patients out of  42 
i.e., 97.62% of  patients was positive. In only one patient, urine 
pregnancy test was negative. A small proportion of  diagnosed 
ectopic pregnancies will resolve spontaneously without 
treatment, especially those with low and rapidly declining HCG 
levels.[16] Although other potential serum biomarkers have been 

Table 6: Surgical procedure
Procedure No. of  Cases Percentage
Unilateral salpingectomy (open) 6 15.00
Bilateral salpingectomy (open) 3 7.50
Unilateral salpingo‑oophorectomy (open) 1 2.50
Salpingectomy with contralateral tubal ligation (open) 2 5.00
Salpingo‑oophorectomy. with contralateral tubectomy (open) 1 2.50
Open salpingostomy 2 5.00
Laparoscopic U/L salpingectomy 14 35.00
Laparoscopic salpingostomy 4 10.00
Laparoscopic bilateral salpingectomy 3 7.50
Laparoscopic right ovariotomy 1 2.50
Laparoscopic salpingectomy with contralateral tubal ligation 1 2.50
Dilatation and curettage 1 2.50
Segmental isthmic resection (open) 1 2.50
Total 40 100

Table 7: Etiology/Risk factors
Risk factors Rose et al.[9] (2002) Panchal et al.[5] (2011) Rashmi A Gaddagi & Chandrashekhar[7] (2012) Present study (%)
None 32.2 25 37.83 11.90
Tubectomy 5.4 16.21 14.29
PID 34.4 55 8.1 11.90
Infertility ‑ 11.6 16.21 9.52
Previous‑ectopic pregnancies 3.2 ‑ 2.7 2.38
IUCD 21.5 ‑ 12.81 9.52
D&C 19.35 ‑ 18.91 9.52
IUCD + D&C ‑ ‑ 18.91 4.76
D&C + Appendectomy ‑ ‑‑ 2.7 2.38
Tuberculosis ‑ ‑ ‑ 2.38
D&C + Infertility ‑ ‑ ‑ 4.76
WDPV ‑ ‑ ‑ 47.62



Andola, et al.: Risk factors in ectopic pregnancy

Journal of Family Medicine and Primary Care 728 Volume 10 : Issue 2 : February 2021

proposed,[17] none of  these have been used in common clinical 
practice. New biomarkers with clinical utility would be helpful in 
improving the diagnosis of  ectopic pregnancy, with the potential 
benefits of  greater safety and reduced diagnostic costs.[18,19]

Widespread availability of  ultrasound imaging in the past two 
decades has dramatically changed the practice of  obstetrics and 
gynaecology.[20] Despite this, around half  of  the women with an 
eventual diagnosis of  ectopic pregnancy are not diagnosed at 
their first presentation.[19,21] Early diagnosis reduces the risk of  
tubal rupture and allows more conservative medical treatments 
to be employed.[22]

Diagnosis can be straightforward when a transvaginal ultrasound 
scan (TVS) positively identifies an intra uterine pregnancy or 
ectopic pregnancy.[23] However, TVS lacks the ability to identify 
the location of  a pregnancy in a significant number of  women 
and such women are currently diagnosed as having a ‘pregnancy 
of  unknown location’.[24,25]

In this study ultrasonography was done in all patients. Ruptured 
ectopic pregnancy was seen in 45.24% of  patients and unruptured 
in 54.76%. Ultrasound revealed ruptured ectopic pregnancy in 
43.2% of  the cases; an unruptured pregnancy in 8.1% of  the 
cases and a terogenous mass in 40.5% of  the cases.

Summary

The present study was done to understand the risk factors, 
maternal morbidity and mortality associated with ectopic 
pregnancy.

The incidence rate of  ectopic pregnancy was found to be 
10.7/1000 deliveries or 1 in 325 deliveries. The present study 
shows that 89.9% of  the study subjects has risk factors associated 
with ectopic pregnancy and the most common risk factor was 
history WDPV which was seen in 47.62% of  patients. Out of  
42 patients 20 had WDPV, 6 patients underwent tubectomy, PID 
was seen in 5 patients.

Conclusion

In institutional settings, ectopic pregnancy accounted for 1% 
of  total deliveries. More than half  of  all women with ectopic 
pregnancies presented with acute abdomen and required 
emergency laparotomy/laparoscopy. All the cases were diagnosed 
with a high index of  clinical suspicion and the USG findings 
added to the diagnosis. It is therefore important that all the 
clinicians should be sensitive to the fact that in the reproductive 
age group, any women presenting with pain in the lower 
abdomen, diagnosis of  ectopic pregnancy should be entertained 
irrespective of  the presence or absence of  amenorrhea, whether 
or not she has undergone sterilization. Though the recent 
trend in the management of  ectopic pregnancy is the use of  
a conservative surgical or medical line of  management, radical 
surgery or salpingectomy was the treatment modality which was 
used in the present study. This was mainly because majority (80%) 
of  the cases was referred or they came late to the hospital after 
the ectopic pregnancy had ruptured.

Importance of  TVS for unruptured ectopic pregnancy at early 
stage, further complications can be avoided. Due to advanced 
diagnostic techniques, conservative treatment is also possible 
and with recent surgical technique, the morbidity and mortality 
has drastically reduced. Because the vast majority of  women 
with EP are now hemodynamically stable, medical management 
with MTX has become a first‑line therapy. As EPs are directly 
related to pelvic infections, especially sexually associated ones, 
prevention should be the watchword.

It is important to know when the patient should be referred to 
tertiary care centre.
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Figure 2: Fallopian tube showing chorionic villi anD  trophoblastic 
epithelium amidst fresh hemorrhages . (H&E)

Figure 1: Right sided tubal ectopic pregnancy with ovariotomy
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Abstract
Objective: Post myocardial infarction (MI) the ventricular septal rupture (VSR), a fatal complication is associated with higher incidences of morality. 
The main objective of this study is to explore the correlation between the timing of intervention and clinical outcome (mortality), and to identify the 
risk factors affecting the outcome in MI VSR patients.

Methods: In this retrospective study, 48 patients diagnosed to have post MI VSR admitted to the Departments of Cardiology and Cardiovascular 
thoracic surgery at KLES Dr. Prabhakar Kore Hospital, Belagavi were analysed. The primary outcome was mortality and the effect of different 
treatment modalities, management of MI VSR and influence of intervention time on mortality was explored.. 

Results: Among 48 patients, mortality was 41.2% in 17 patients who received patch closure and 63% in 27 patients who received patch with 
additional CABG; however, the difference was not statistically different. Further, mortality rate was 54% despite the surgical interventions and 
between the non-survivor and survivor group mortality was significantly higher in patients with older age (64.77 ± 8.04 years vs. 54.64 ± 14.575, 
p<0.01) and with shorter duration of ‘time from AMI to VSR’ (2.95±3.51 days vs. 5±3.51 days, p<0.05). Post-operative complications such as renal 
failure (χ2=4.273, p<0.05) and sepsis (χ2=10.688, p<0.01) was significantly different between the two groups with higher occurrence in non-
survivor group. The management of MI VSR using thrombolytic therapy, preoperative IABP and ECMO had no significant effect on the outcome.

Conclusion: The shorter duration of time from AMI to VSR predicted mortality, and shorter interval of CABG time and ACCT was effective in the 
survival of patients. Further, this study indicates that risk factors predisposing patients to mortality also includes post-operative renal failure and 
sepsis. 

Keywords: CABG • Myocardial infarction • Thrombolysis • Ventricular septal rupture • Mortality

Abbreviations: CABG: Coronary Artery Bypass Graft • MI: Myocardial Infarction • PCI: Percutaneous Coronary İntervention • DAPT: Dual 
Antiplatelet Therapy • VSR: Ventricular Septal Rupture

Introduction
Myocardial infarction (MI) is a common form of coronary artery disease 

(CAD) and ventricular septal rupture (VSR) is a common fatal complication 
post first myocardial infarction [1]. It can happen within a few hours, days or 
weeks after MI and occurs only in 0.2-0.5% cases of MI, but have a very high 
mortality rate of 50% at 30-day outcome [2,3]. In India at least 11-16% of the 
young population of age 45 years suffers from MI and is one of the common 
causes of mortality [4]. Multiple risk factors such as poor socio-economic 
status, hypertension, smoking, low physical activity, poor diet, increasing 
age and co-morbidities like diabetes mellitus, hypertension, and obesity 

are associated with acute MI VSR [4]. Further, surgical closure/intervention 
is another trend and has been an immediate requirement in case of early 
myocardial infarction [3]. Over a period of time, surgical repair techniques of 
VSR have been modified and use of patch repair technique like double patch 
repair [5,6] and CABG has yielded varying outcome such as the hospitalisation 
length which can vary from few days to more than 2 weeks [7] and mortality 
rate varying from 20%-50% depending on the risk. Despite improvement in 
medical science and surgical techniques, the mortality associated with MI-VSR 
has not drastically reduced. 

The predictors of mortality are multifactorial and include age, cardiogenic 
shock, heart failure, VSR location, technique of repair, etc [8]. In general the 
data on treatment modalities and post MI-VSR outcomes are limited. The main 
objective of the current study is to explore the clinical profile and outcomes 
in patients with MI VSR who underwent different treatment modalities such 
as ‘only patch’, CABG and patch closure or device implantation and to find a 
correlation between the timing of intervention and clinical outcome. Additionally, 
the identification of risk factors in affecting the outcome was explored. 

Research Methodology
The present retrospective study was done between July 2010 and July 
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2020. In total, 48 patients with post MI VSR admitted in the Departments of 
Cardiology and Cardiovascular thoracic surgery at KLES Dr. Prabhakar Kore 
Hospital, Belagavi were included. The exclusion criteria included patients 
from OPD and those associated with any congenital heart disease. Informed 
consent was mandatory to include the patients. Prior to the study, ethical 
clearance was obtained from the institution. For each patient the following 
data was collected: age, sex, NYHA class, BMI, DM, HTN, past H/O CVA. 
Clinical and angiographic data included time from AMI to VSR, time from AMI 
to VSR repair, SBP, DBP, heart rate, AMI location, VSR location, cardiogenic 
shock, LV repair, number of vessel disease and ejection fraction. The treatment 
modalities included technique of repair, patch closure, device closure, CABG 
and patch closure. Management of MI VSR included data on thrombolysis, 
presence of IABP and ECMO support. The postoperative data included length 
of ICU stay, renal failure and post-operative sepsis. The primary outcome was 
mortality. 

All the quantitative variables were presented as frequencies indicating 
the number and percentage. All statistical association between variables 
were made using Chi-square test. The SPSS software v 24.0 was used to 
perform statistical calculations and a p value of less than 0.05 was considered 
statistically significant. 

Results 
Post infraction VSR requires surgical repair involving patch repair, device 

closure and patch closure with CABG to stabilise MI VSR patients. In this 
study, based on treatment modalities received by patients, the clinical profile 
was categorised into four categories, in particular, the patients receiving only 
patch closure (n=17), patch and CABG (n=27), device implantation (n=2) and 
none suggesting not receiving any treatment (n=2) (Table 1). Gender-specific 
difference with regard to treatment modalities was not observed, however, a 
larger number of male and overweight patients received patch closure and 
CABG but this difference was not significant (p>0.05). Further, the association 

of treatment modalities with co-morbidities like diabetes mellitus (χ2=4.566, 
p>0.05), hypertension (χ2=1.874, p>0.05) and history of CVA (χ2=0.794, 
p>0.05) was not significant. Similarly, cardiogenic shock (χ2=3.804, p>0.05) 
post-operative renal failure (χ2=1.399, p>0.05), and thrombolysis (χ2=0.115, 
p>0.05) had no significant association with treatment modalities. 

Further the comparison of clinical and angiographic data between the 
treatment modalities is provided in Table 2. Treatment modalities were not 
significantly associated with ‘time from AMI to VSR’ (F=0.251, p>0.05) and 
‘time from AMI to VSR repair’ (F=1.215, p>0.05). Similarly, other variables like 
SBP (F=1.185, p>0.05), DBP (F=0.601, p>0.05), heart rate (F=0.18, p>0.05) 
and PAP (F=0.52, p>0.05) also did not indicate a significant association with 
treatment modalities.

Treatment modalities and mortality
With respect to mortality, the clinical data were analysed between 

survivors and non-survivors. The association between treatment modalities 
and mortality was found to be insignificant (χ2=2.025, p>0.05) (Table 3). The 
‘only patch’ closure performed using Sauvage, Dacron, bovine or double patch 
on 17 patients resulted in 41.2% mortality, whereas CABG and patch closure 
(n=27) resulted in higher mortality of about 63%, indicating lack of benefit of 
CABG in patient’s survival post MI VSR. In the remaining four patients, two 
patients used device implantation and other two patients did not undergo 
surgery, and the reported mortality was 50% in each case.

Clinical profile of survivor and non-survivor

Table 4 revealed a significant association of mortality with age of patients 
(χ2=9.712, p<0.01) with an average age of 64.77 ± 8.04 years in non-survivor 
and 54.64 ± 14.575 years in survivors. The association of mortality with other 
variables like NYHA (χ2=0.201, p>0.05), gender (χ2=2.859, p>0.05), BMI 
(χ2=0.581, p>0.05), DM (χ2=0.336, p>0.05), hypertension (χ2=0.815, p>0.05) 
and history of CVA (χ2=0.864, p>0.05) was insignificant. Likewise, LV repair 
(χ2=1.343, p>0.05), PAP (χ2=3.544, p>0.05), ejection fraction (χ2=2.973, 

Table 1. Clinical profile of the groups for different treatments.

Variables Only patch (n=17) CABG+Patch (n=27) Device (n=2) None (n=2) Chi-square

Sex
Male 11 (35.5%) 19 (61.3%) 2 (11.8%) 1 (3.2%) 4.228 (NS)

 Female 6 (35.3%) 8 (47.1%) 0 (0%) 1 (5.9%)

BMIa

Normal Weight 2 (33.3%) 3 (50%) 1 (16.7%) 0 (0%) 4.240 (NS)
 
 

Overweight 12 (35.3%) 20 (58.9%) 1 (2.9%) 1 (2.9%)
Obese 3 (37.5%) 4 (50%) 0 (0%) 1 (12.5%)

DM
Yes 7 (29.2%) 13 (54.2%) 2 (8.3%) 2 (8.3%) 4.566 (NS)

 No 10 (41.7%) 14 (58.3%) 0 (0%) 0 (0%)

HTN
Yes 5 (35.7%) 9 (64.3%) 0 (0%) 0 (0%) 1.874 (NS)

 No 12 (35.3%) 18 (52.9%) 2 (5.9%) 2 (5.9%)

Past H/O CVA
Yes 0 (0%) 1 (100%) 0 (0%) 0 (0%) 0.794 (NS)

 No 17 (36.2%) 26 (55.3%) 2 (4.3%) 2 (4.3%)

Renal Failure
Yes 1 (20%) 4 (80%) 0 (0%) 0 (0%) 1.399 (NS)

 No 16 (37.2%) 23 (53.5%) 2 (4.7%) 2 (4.7%)

Cardiogenic Shock
Yes 11 (45.8%) 12 (50%) 1 (4.2%) 0 (0%) 3.804 (NS)

 No 6 (25%) 15 (62.5%) 1 (4.2%) 2 (8.3%)

Thrombolysis
Yes 7 (33.3%) 12 (57.1%) 1 (4.8%) 1 (4.8%) 0.115 (NS)

 No 10 (37%) 15 (55.6%) 1 (3.7%) 1 (3.7%)

Note: BMI: Body Mass Index; DM: Diabetes Mellitus; HTN: Hypertension; CVA: Cardiovascular Accident aBMI Value Range: 18.5-24.9 (Normal Weight), 25.0-29.9 (Overweight), >30 
(Obese) [9]
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Table 2. Post MI VSR profile for different treatments.

Group Only patch n=17 CABG+Patch n=27 Device n=2 None n=2 F p-value
Time from AMI to VSR (days) 3.82 ± 2.58 3.93 ± 2.88 2.68 ± 3.29 5.2 ± 6.79 0.251 0.86

Time from AMI to VSR REPAIR (days) 6.53 ± 3.86 6.41 ± 4.6 0.38 ± 0.53 6.25 ± 8.13 1.215 0.315
SBP (n) 101.12 ± 24.22 101.19 ± 19.15 99 ± 15.56 130 ± 28.28 1.185 0.326
DBP (n) 65.29 ± 12.31 64 ± 10.35 63 ± 9.9 75 ± 21.21 0.601 0.618

Heart rate (n) 102 ± 13.47 104.07 ± 13.53 98 ± 5.66 104.5 ± 24.75 0.18 0.909
PAP (n) 38.24 ± 13.05 43.48 ± 18.66 36 ± 8.49 30.5 ± 4.95 0.52 0.671

Note: AMI: Acute Myocardial Infarction; VSR: Ventricular Septal Rupture; SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure; PAP: Pulmonary Pressure

Table 3. Association of treatment modalities and mortality in post MI VSR patients.

Treatment modalities Survivor (n=22) Non-survivor (n=26) Chi-Square

Only patch 10 (58.8%) 7 (41.2%)

2.025 (NS)
CABG+Patch 10 (37%) 17 (63%)

Device 1 (50%) 1 (50%)

None 1 (50%) 1 (50%)

Table 4. Clinical profile of the survivor and non-survivor.

Variables Survivor (n=22) Non-survivor 
(n=26) Chi-Square

Age (years) 54.64 ± 14.575 64.77 ± 8.04 9.712**

NYHA
Yes 1 (33.3%) 2 (66.7%)

0.201 (NS)
No 21 (46.7%) 24 (53.3%)

Sex
Male 17 (54.8%) 14 (45.2%)

2.859 (NS)
Female 5 (29.4%) 12 (70.6%)

BMI
Normal Weight 2 (33.3%) 4 (66.7%)

.581 (NS)Overweight 16 (50%) 16 (50%)
Obese 4 (50%) 4 (50%)

DM
No 10 (41.7%) 14 (58.3%)

.336 (NS)
Yes 12 (50%) 12 (50%)

HTN
Yes 5 (35.7%) 9 (64.3%)

.815 (NS)
No 17 (50%) 17 (50%)

Past H/O CVA
Yes 0 (0%) 1 (100%)

.864 (NS)
No 22 (46.8%) 25 (53.2%)

Cardiogenic Shock
Yes 9 (37.5%) 15 (62.5%)

1.343 (NS)
No 13 (54.2%) 11 (45.8%)

LV Repair
Not done 13 (54.2%) 11 (45.8%)

1.343 (NS)
Done 9 (37.5%) 15 (62.5%)

Mitral regurgitation
0 4 (50%) 4 (50%)

5.547 (NS)
G1 10 (60%) 15 (40%)
G2 3 (100%) 0 (0%)

Trivial 5 (58.3%) 7 (41.7%)

PAPa

Normal PAP 9 (60.0%) 6 (40.0%)

3.544 (NS) 
Mild PAP 7 (31.8%) 15 (68.2%)

Moderate PAP 2 (66.7%) 1 (33.3%)
Severe PAP 4 (50.0%) 4 (50.0%)

EFb

Severe LV 
Dysfunction 1 (4.5%) 3 (11.5%)

2.973 (NS)Moderate LV 
Dysfunction 11 (50%) 17 (65.4%)

Mild LV Dysfunction 10 (45.5%) 6 (23.1%)

VSR location 
Apical VSR 17 (77.3%) 22 (84.6%)

0.646 (NS)Mid muscular VSR 3 (13.6%) 3 (11.5%)
Posterior VSR 2 (9.1%) 1 (3.8%)

Note: ** p<0.01; NYHA: New York Heart Association; LV: Left ventricular; PAP: 
Pulmonary artery pressure; EF: Ejection Fraction; VSR: Ventricular Septal Rupture 
a Normal PAP range: <25 mmHg; mild: 25-40 mmHg; moderate: 41-55 mmHg; severe: 
>55 mmHg [10]. bEF range for LV dysfunction: 41-45% (mild), 36-40% (moderate) and  
≤ 35% (severe) [11]

p>0.05), VSR location (χ2=0.646, p>0.05) and mitral regurgitation (χ2=5.547, 
p>0.05) had no statistically significant impact on mortality. Though insignificant, 
mortality was higher in patients with moderate LV dysfunction. Likewise, 
cardiogenic shock was not significantly associated with mortality (χ2=1.343, 
p>0.05) but there was increased occurrence of death in patients (62.5%) who 
experienced cardiogenic shock.

Management of MI VSR

In the management of MI VSR, 21 patients received thrombolysis, 45 
received IABP and 3 patients received ECMO (Table 5). The data revealed 
a non-significant association between thrombolysis and mortality (χ2=0.048, 
p>0.05). The mortality rate with therapy was 52.4%, indicating that thrombolysis 
therapy did not aid in survival (47.6%). Likewise, the use of preoperative 
assist device - IABP and post MI VSR mortality was not significant (χ2=0.559, 
p>0.05). Out of 45 patients who received preoperative IABP, mortality was 
higher in patients with IABP than rather no IABP (55.6%), however, about 
44.4% survived even without IABP, indicating lack of advantage of IABP on 
survival. Further, there was no significant benefit of ECMO in the survival of MI 
VSR patients (χ2=2.708, p>0.05), all three patients who received ECMO died.

Involvement of arteries In MI VSR

The involvement of arteries in MI-VSR is presented in Table 6. The 
mortality was 83.3% in patients with RCA involved with a significant Chi-square 
value of 5.116 (p<0.05). The other variables like number of diseased vessels 
(χ2=1.681, p>0.05), left main (χ2=1.766, p>0.05), left circumflex coronary 
artery (LCX) (χ2=0.184, p>0.05) and LAD (χ2=0.184, p>0.05) was not 
associated with mortality. Though insignificant, the mortality incidences were 
higher in patients with triple vessel disease, when left main was not involved. 
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Post-operative outcomes
The post-operative outcomes are presented in Table 7. Among patients 

who did not survive, a gradual decrease in length of ICU stay was observed 
(<10 days: 69.2%; 11-20 days: 26.9%; 21-30 days: 3.8%), however, the 
association was insignificant (χ2=5.883, p>0.05). Further, the post-operative 
complication such as renal failure (χ2=4.273, p<0.05) and sepsis (χ2=10.688, 
p<0.01) was significantly different between the survivors and non-survivor. 
There was 100% mortality in case of renal failure and sepsis indicating 
that renal failure and sepsis are the crucial complications, which may need 
immediate attention after the surgery. In this study, there was no report of post-
operative ventricular tachycardia and post-operative stroke. 

Correlation between timing of intervention and mortality 
The correlation analysis showed a significant relationship between ‘time 

from AMI to VSR’ and mortality (t=2.617, p<0.05), with lower time of 2.95 ± 3.51 
days in case of non-survivors as compared to 5±3.51 days in survivors (Table 
8). Mortality was not significantly correlated to ‘time from AMI to VSR repair’ 
(t=2.004, p>0.05), timing of IABP insert (t=1.216, p>0.05), CABG time (t=2-
1.159, p>0.05) and aortic cross lamp time (t=-1.227, p>0.05). Nevertheless, in 
non-survivors the time from AMI to VSR repair was 5.04 ± 2.68 days, whereas 
in survivors it was 7.54 ± 5.65 days indicating that shorter the period from 
AMI to VSR repair, the chances of survival reduces. The timing of IABP insert 
was 3.73 ± 0.87 days in case of non-survivor group and 3.5 ± 1.14 days for 
survivors. The CABG time was 132.55 ± 49.30 min in case of survivors and 

163.04 ± 108.13 min in case of non-survivors, suggesting that longer timing 
of coronary artery bypass grafting after AMI may have worse outcomes. The 
aortic cross clamp time (ACCT) was 70.13 ± 35.09 min and 83.42 ± 39.19 min 
in case of survivor and non-survivor, respectively, suggestive of longer ACCT 
affecting the survival. 

Discussion
There have been high incidences of AMI complicated by VSR and mortality 

associated with it. In this study, the operative mortality was 54.0%, which is 
higher than the 30-days reported operative mortality of ranging from 19%-37%, 
but lower than reported 1-month or 2-month mortality of 94% or 90% in the 
absence of surgical procedures [12] suggesting that mortality incidences can 
be reduced by proper surgical interventions. Further, the risk of mortality was 
higher in patients of older age. Similar observation was reported by Menon 
et al. [13] wherein MI VSR non-survivors were older patients (>70 years) and 
non survivors were largely female of normal weight with co-morbidities like 
hypertension, past history of CVA and with cardiogenic shock. The mortality 
rate ranging from 35% - 87% among MI VSR patients with shock is observed 
in many studies [13] thereby emphasising the immediate treatment before the 
onset of septal rupture. In this study, though insignificant but high mortality 
(62.5%) was observed in patients presented with cardiogenic shock suggesting 
that faster intervention will help in survival of MI VSR patients. Further, reduced 
LVEF is known to increase the risk of cardiac death. In a study of 30-day 

Table 5. Management of MI-VSR.

Techniques Survivor (n=22) Non-survivor (n=26) Chi-Square

Thrombolysis

Yes 10 (47.6%) 11 (52.4%)
0.048 (NS)

No 12 (44.4%) 15 (55.6%)

IABP device

Yes 20 (44.4%) 25 (55.6%)
0.559 (NS)

No 2 (66.7%) 1 (33.3%)

ECMO

Yes 0 (0.0%) 3 (100%)
2.708 (NS)

No 22 (48.9%) 23 (51.1%)

Note: IABP: Intra-Aortic Balloon Pump; ECMO: Extracorporeal Membrane Oxygenation

Table 6. Involvement of arteries in MI VSR.

Variables Survivor (n=22) Non-survivor (n=26) Chi-Square p-value

Diseased Vessels
SVD-Single Vessel Disease 10 (50%) 12 (48%) 1.681

 
 
 

0.641
 
 

DVD-Double Vessel Disease 5 (25%) 6 (24%)
TVD-Triple Vessel Disease 1 (5%) 4 (16%)

Normal 4 (20%) 3 (12%)  

Left Main
Involved 22 (100%) 24 (92.3%) 1.766

 
0.184

 Not Involved 0 (0%) 2 (7.7%)

LAD
Involved 15 (71.4%) 20 (76.9%) 0.184

 
0.668

 Not Involved 6 (28.6%) 6 (23.1%)

LCX
Involved 6 (28.6%) 6 (23.1%) 0.184

 
0.668

 Not Involved 15 (71.4%) 20 (76.9%)

RCA
Involved 2 (9.5%) 10 (38.5%) 5.116

 
0.024

 Not Involved 19 (90.5%) 16 (61.5%)

Note: LAD: Left Anterior Descending; LCX: Left Circumflex; RCA: Right Coronary Artery
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mortality EF <40 independently predicted mortality in MI VSR patients [14]. 
Likewise, the prognostic value of EF in predicting all-cause mortality in post 
myocardial infarction is known [15,16]. In the present study, in spite of high 
mortality of 75% in patients with LVEF <40, LVEF could not be regarded as 
an independent risk predictor of mortality likely due to the low specificity of 
EF in risk stratification in case of MI, which indicates that pre-existing cardiac 
conditions could not affect the outcome [17].

Treatment modalities 
The current management of post MI VSR involves surgical technique 

like patch repair, CABG, etc. [18] and non-surgical interventions using septal 
occluder device [19]. In this study, patch repair along with CABG was the 
common treatment modalities among the overweight and male MI VSR patients. 
Balkanay et al. [5] advocated the usefulness of double-patch technique to repair 
inferoposterior infarction which resulted in no further reoperation in patients 
who had preoperative IABP. In this study, though insignificant but reduced 
mortality was observed in case of only patch repair and higher mortality in 
patients who were treated with both CABG and patch. The efficacy of single 
patch using Dacron/bovine [20] and double patch [21] in reduced incidence 
of residual shunt was observed. Clinical studies have advocated the benefit 
of CABG in reducing mortality post MI VSR [22]. However, the findings of this 
study were not in agreement. A lack of significant benefit of CABG along with 
patch on mortality was evident. The finding of this study was in concordance 
with Malhotra et al. [23], wherein the authors did not find any protective effect 
of CABG on mortality. Similarly, Khan et al. [24] found that concomitant CABG 
did not confer any early and long-term survival advantage in MI VSR patients. 
With respect to the device implantation, mortality within 30 days was 71% in MI 
VSR patients with occluder device (Amplatzer). In line with this, in the present 
study, VSD closure by Amplatzer resulted in 50% mortality suggesting that 
the outcome can vary depending on the risk factors associated with the case. 

Involvement of arteries 
Observation of Malhotra et al. [23] on no impact of coronary artery vessels 

on the mortality outcomes was in agreement with our observation. Patients with 
single, double and triple vessel disease had higher mortality but the difference 
was not significant. Further, location of VSR also did not influence the outcome. 
A similar observation was observed by Malhotra et al. [23]. In line with our 
study, Huang et al. [25] also found apical VSR as the common location of VSR. 
In the present study, apical VSR was common among the patients (82%) and 
had larger number of non-survivors (84%); however, the difference was not 
significant. Among the culprit vessels, RCA was the only vessel significantly 

associated with the outcome; however presented with lower mortality when 
involved. Very limited and not so conclusive clinical data is available on the 
impact of coronary vessel on outcomes. Entezarjou et al. [25] showed that in 
case of ST-elevation myocardial infarction (STEMI) patients who underwent 
primary percutaneous coronary intervention (PCI) the 1-year mortality rate was 
high in cases with infarctions in LAD and LCX than the infarctions in RCA 
likely due to the heart failure. On the contrary, total occlusion of RCA and LAD 
was presented in some patients of AMI [27,28]. Nevertheless, in such cases 
where multi vessel occlusions are the risk factors of MI, the reperfusion therapy 
largely helps in survival of patients. 

Management of MI VSR
One of the optimal management of MI VSR recommends preoperative 

IABP and ECMO to allow the stabilisation of hemodynamics [29,30]. In the 
present study presence of preoperative IABP and likewise the timing of IABP 
insert had no effect on mortality. Although the pre-operative IABP insertion 
in patients undergoing cardiac surgery reduces mortality [31] but the efficacy 
of optimal timing of the initiation of IABP in survival of patients with acute MI 
undergoing PCI has not been impactful [32] indicating that optimal timing of 
IABP is debatable and must be considered on a case-to-case basis. In the 
context of thrombolytic therapy the findings was in agreement with Srinivas et 
al. [33] wherein early or late thrombolytic therapy did not serve any advantage 
to the survival of MI VSR patients. ECMO normally has benefit on survival but 
in this study, ECMO did not show any advantage. Contrary to our results, Tsai 
et al. [34] found that preoperative ECMO can delay the surgery and increase 
the survival by restoring hemodynamic stability. 

Post-operative outcome 
Following first MI, deterioration of renal function is reported [35]. 

Additionally, post-operative renal dysfunction and failure in MI VSR patients 
have led to prolonged hospitalisation and increased mortality [36]. In this study, 
though there were lower incidences of post-operative renal failure and post-
operative sepsis but none of the patients survived, suggestive of requirement 
of specialised care to mitigate renal failure and strategy to prevent multiple 
organ failure. 

Timing of intervention 
The period from MI to VSR followed by VSR repair influences the outcome. 

Higher mortality rate of about 90% without surgery or 75% at 30-day mortality 
is reported within 3-5 days [37] or 1-day [38] of time to VSR identification. 
In this study, we found that ‘time from AMI to VSR diagnosis’ is crucial for 

Table 7. Post-operative outcomes in MI VSR patients.

Post-operative outcome Survivor (n=22) Non-survivor (n=26) χ2 (Sig)

ICU Stay
<10 days 8 (36.4%) 18 (69.2%) 5.883 (NS)

 
 

11 - 20 days 10 (45.5%) 7 (26.9%)
21 - 30 days 4 (18.2%) 1 (3.8%)

Renal Failure
Yes 0 (0%) 5 (100%) 4.723*

 No 22 (51.2%) 21 (48.8%)

Sepsis
Yes 0 (0%) 10 (38.5%) 10.688**

 No 22 (100%) 16 (61.5%)

Note: * p<0.05; ** p<0.01; ICU: Intensive Care Unit

Table 8. Correlation between timing of intervention and mortality.

Variables Survivor (n=22) Non-survivor (n=26) t value Sig
Time from AMI to VSR (days) 5 ± 3.51 2.95 ± 3.51 2.617 0.012

Time from AMI to VSR repair (days) 7.545 ± 5.655 5.048 ± 2.685 2.004 0.051
Timing of IABP Insert (days) 3.5 ± 1.144 3.731 ± 0.874 1.216 0.23

CABG time (min) 132.55 ± 49.301 163.04 ± 108.133 -1.159 0.253
Aortic Cross Clamp Time (ACCT) (min) 70.136 ± 35.093 83.423 ± 39.193 -1.227 0.226
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the survival with 5 ± 3.51 days in survivors compared to 2.95 ± 3.51 days in 
non-survivor group, likely because the later occurrence of VSR after MI will 
provide sufficient time for the better achievement of hemodynamic stability and 
also delay the surgery process in these patients. A similar observation was 
reported by Malhotra et al. [23], wherein the time between AMI to VSR was 
2.29 ± 1.4 days for non-survivor as compared to 4.16 ± 1.9 days for survivor. 
The events from MI to VSR repair with an average of 7.5 days improved 
survival, suggesting that this could be indicative of optimum waiting time for 
the intervention. A similar observation with reduced mortality by delaying VSR 
surgery or repair by more than 3 days [23] or 7 days [37] was observed. There 
is no consensus on optimal time for VSR repair but it can be inferred that 
delayed repair can reduce the mortality. 

Further, the optimal timing of CABG in AMI has not been conclusive [39]; 
operative mortality of 39.5% was reported in MI VSR patients with a mean 
CABG time of 152 ± 52 minutes [20]. However, prolonged aortic cross-clamp 
time of >60 min and linear increase in ACCT time is an independent risk factor 
of mortality in patients with low and high cardiac risk [40]. In this study, though 
ACCT was insignificant between survivor and non-survivor group, but larger 
incidences of mortality coincided with prolonged ACCT time. Thus, it can be 
inferred that MI VSR patients with lower CABG time and lower ACCT has 
better chances of survival.

Limitations of the Study
This was a single centre retrospective study. Additionally, relatively 

small sample size and representation of data from one centre could limit the 
statistical significance and generalisation of findings.

Conclusion
It can be inferred that despite surgical interventions the mortality rate was 

54% indicating requirement of further improvement in medical management 
of MI VSR patients. Among the time of interventions, the shorter time from 
AMI to VSR significantly reduces the survival and that mortality is higher in 
patients with post-operative complications such as renal failure and sepsis. 
Further, thrombolytic therapy and preoperative IABP insertion had no effect on 
the outcome. However, shorter interval of CABG time and ACCT was effective 
in the survival of patients. 
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noneST-segment elevation myocardial infarction (NSTEMI), and 10 pa-
tients with chronic coronary syndromes. The primary clinical outcomes
were death due to cardiac cause, myocardial infarction, definite stent
thrombosis, and ischemia-driven target lesion revascularization.
Results: The use of the Yukon Choice Flex stent in a patient population
with complex coronary lesion morphology was associated with optimal
immediate angiographic results. At one year follow up the rates of death,
myocardial infarction, definite stent thrombosis and ischemia-driven
target lesion revascularizationwere respectively 2.4%, 1.9%, 0.3% and 11.3%.
At 3 years, 6 (2.4%) patients died due to cardiac cause, 4 (0.5%) patients.
suffered a Q-wave myocardial infarction and 11 (1.4%) patients a non-Q-
wave myocardial infarction.
Conclusion: The use of the sirolimus-eluting biodegradable polymer
Yukon Choice Flex stent is associated with a favourable safety and efficacy
profile up to one and three-year follow-up.

ABN0036

IMMEDIATE AND MID-TERM OUTCOMES OF NOVEL BIOMIME MORPH
SIROLIMUS ELUTING TAPERED STENT IN PATIENTS WITH LONG
CORONARY ARTERY LESIONS

Lipi Uppal, Yash Paul Sharma, Prashant Panda. PGIMER, CHANDIGARH
E-mail address: drlipiuppal@gmail.com (L. Uppal).

Introduction: Percutaneous coronary intervention continues to remain
challenging in patients with long and diffuse atherosclerotic lesions, even
for experienced operators. The length and progressive tapering of the
vessel usually compels the interventionalist to resort to either two stents
strategy or a single long stent for adequate lesion coverage. The intro-
duction of novel BioMime Morph (Meril Life Sciences, Vapi, Gujarat, India)
sirolimus-eluting coronary stent introduced a unique concept of placing
long tapered stent to conform to the overall geometry of the coronary
arteries and avoid potential complications. This study was aimed at
providing real world experience examining the efficacy and safety of this
recently commercialized long tapered Sirolimus eluting stent.
Methods: This was a retrospective, non-randomized observational study
which included 172 consecutive patients undergoing treatment with
BioMimeMorph (Meril Life Sciences, Vapi, Gujarat, India) SES over a period
of 2 years. The baseline patient data, procedural details, angiograms, and
immediate outcomes were recorded and patients were followed up at
regular intervals. The primary endpoint was major adverse cardiac events
(MACE), defined as the composite of cardiac death, myocardial infarction
(MI) and target vessel revascularization (TVR) at 1months, 6months and 12
months of follow up.
Results: Out of a total no of 331 lesions identified in 172 patients, 178
(53.7%) underwent treatment with the novel BioMime SES. The mean
target lesion and stent length were 34.4 ± 10.4mm and 53.2 ± 8.7mm
respectively. Left anterior descending artery was the most frequently
revascularized vessel in 97 patients (54.4%). The procedure was success-
fully completed in 98.8%% of the patients. 3 patients suffered acute stent
thrombosis (definite and probable) during the admission with one mor-
tality. Cumulative major adverse cardiac outcomes at 1 month, 6 month
and 1 year were 2.3%, 4.0% and 4.7%.
Conclusion: This study confirms successful and safe use of novel BioMime
Morph Sirolimus eluting stent in routine practice for percutaneous coro-
nary intervention especially for long diffuse and complex lesions.

ABN0037

SAPHENOUS VEIN GRAFT PCI REGISTRY- A SINGLE CENTRE EXPERIENCE

S.V. Patted, S.C. Porwal, Sameer Ambar, M.R. Prasad, V.B.
Metgudmath, Neelesh Kumar, S. Shah, H. Vishwanath, Vaibhav
Patil, Suhasini Atharga. J.N Medical College and KLE’s Prabhakar Kore
Hospital, Belagavi, Karnataka, India

Background of the study: Saphenous vein grafts (SVGs) are commonly
used during coronary artery bypass graft surgery (CABG) for severe coro-
nary artery disease. However, SVGs are prone to both degeneration and
occlusion, leading to poor long-term patency compared with arterial

grafts. Previous reports suggest rates of SVG failure in the first 12e18
months may be as high as 25 %. Redo coronary artery bypass grafting
surgery (CABG) is associated with a higher risk of mortality than the first
operation. However, the impact of percutaneous coronary intervention
(PCI) on the outcome in such patients is currently unclear. We evaluated
the clinical profiles outcomes of post-CABG patients who underwent PCI in
our center.
Methodology: The study was conducted of pateints who underwent SVG
PCI between April 2008 and July 2020 at KLE Hospital were retrospectively
reviewed. The clinical, angiographic and PCI details were extensively
studied and were analysed.
Results: The study done at our centre had between April 2008 and July
2020 during which 30 post-CABG patients (males-26, females-4 ) under-
went 47 stent implantations (96% drug-eluting stents) for lesions. Major
adverse cardiac events (MACE) were recorded during in hospital stay and
on follow up. Mean age of the study group is 6 ± .9 years with diabetes
mellitus(63.3%) and hypertension(73.3%) were frequent comorbidities and
tobacco usage seen among 83.3% of patients. In the study group, Unstable
angina is seen in 56.7% cases, NSTE-ACS in 36.7% cases and ACS-STE in 6.7%
cases. Mean post-CABG interval was 10. ± years. Lesion analysis showed
Type C lesion in 43.3%, type B in 33.3% and Type A in 23.3% cases. Saphe-
nous vein graft PCI was done to OM branches was among the 46.7% cases.
Native vessels were addressed in 30% cases along with SVG-PCI. Overall
96.7% patient underwent drug eluting stent usage with 40% cases of the
SVG-PCI done using Distal protection device. Post-procedural cmplications
were seen in 6.6%cases. All patients were followed up during the stay, 1
month and 1 year post procedurally. During this 2 patients had to undergo
PCI to other grafts and 1 patient had undergone Redo-CABG
Conclusion: The number of patients with previous CABG requiring repeat
revascularization procedures is steadily increasing. The continual refine-
ment of percutaneous therapies for coronary artery disease has contrib-
uted to a significant reduction in cardiovascular events in recent years. Our
study demonstrates that PCI can be safely and effectively performed in
post-CABG patients.

ABN0038

STENT THROMBOSIS - CINICAL PROFILE

Krishna Yadhav.

Background: Stent thrombosis is a serious event resulting from occlusion
of the endoprosthetic lumen by thrombus and is an entity with a wide
chronological spectrum that can occur anywhere from intraprocedurally to
years after implantation. Massive chest pain, shortness of breath, loss of
consciousness and eventually, heart attack are the typical symptoms. The
pathogenesis of Acute stent thrombosis is still not fully understood.
However, stent thrombosis still remains a clinical challenge due to the
catastrophic consequences. Further efforts should therefore be pursued to
identify patients at high risk of stent thrombosis to adopt a more effective
preventive strategy.
Methods: It was a prospective observational study conducted in the
department of cardiology included patients with an angiographically
confirmed stent thrombosis presenting from november 2017 to February
2020 were enrolled. Stent thrombosis was defined according to the Aca-
demic Research Consortium definite definition. ST(Stent thrombosis) was
categorized according to the timing of the event as acute (occurrence
within the first 24 hours after the index procedure), subacute (from 24
hours to30 days), late (from 30 days to 1year, and very late (1 year after the
index procedure). Detailed data on patient characteristics, the index PCI
procedure, and the emergent PCI procedure for the first stent thrombosis
were collected. Coronary angiograms of both the index procedure and the
stent thrombosis was reviewed. Clinical follow-up information was ob-
tained from telephone interviews with the patients, their relatives and
hospital records. Information regarding the development of major adverse
cardiac events, predefined as death, recurrent stent thrombosis, any
myocardial infarction, and any coronary revascularization.
Results: A total of 100 cases with angiographic confirmed stent thrombosis
in study of them 48 early, 20 late, and 32 very late ST were identified,
representing 48%, 20%, and 32% of the study population, respectively.

Abstracts Indian Heart Journal 72 (2020) S1eS51
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Editorial

CORONAVIRUS VACCINE

The world is in the midst of a covlD-1g pandemic. As WHO and partners worktogetheron the response

tracking the pandemic, advising on critical interventions, distributing vital medical supplies to those in

need they are racing to develop and deproy safe and effective vaccinesl. Vaccines save millions of lives

each year. vaccines work by training and preparing the body's natural defences the immune system to

recognize and fight off the viruses and bacteria they target. rf the body is exposed to those disease-

causing germs later, the body is immediately ready to destroy them, preventing illness2. There are currently

more than 50 covlD-1g vaccine candidates in trials. wHo is working in collaboration with scientists'

business, and global health organizations through the Access to covlD-19 Tools (ACT) Accelerator to

speed uP the Pandemic resPonse3'

clinicaltrials to identify a safe and effective vaccine for coVlD-19 (severe acute respiratory syndrome

coronavirus2 [sARS-CoV-2]) are presently underwaya. upon completion,an all-consuming, simultaneous

worldwide demand is bound to follow. The ob.iectives of vaccination are 2-fold. one is the direct protection

of the vaccinated individual againstfuture infection and its associated health consequencess' The other

is the indirect protection ofthe population at large by reducing overallviraltransmissionand, thereby' the

risk of infection, even for those who have not been vaccinated.. when a sufficient number of individuals

becomes immune to infection such that the disease no longer spreads, the population is said to have

achieved herd immunity. where as ventilators or hospital beds only benefit the individual recipient' a

vaccine's benefits extend to those yet to be vaccinated as well. lt follows that a vaccine distribution

program must be prepared to achieve both of these direct and indirect aims'

pfizer,s vaccine was authorized on Dec. 1 2, zo2o, and tvroderna's version is being reviewed by the

FDA. Both manufacturers report that their vaccines show approximately 95o/o efficacy at preventing both

mild and severe symptoms of covlD-1g. This level of efficacy appears to apply across age groups'

racial and ethnic groups, and both sexes, as reported in the PtizertrialT.Vaccine developers report side

effects that include pain at the injection site, fever, muscle aches, fatigue and headaches, mostly lasting

about a day or two. However, one stilr needs to maintain these safety precautions for the for:eseeable

future4. lf you are among the estimated 5% to 10% of people for whom the vaccine is not effective, you

could still catch and spread the coronavirus. studies are looking at whether the vaccine, even when

effective at preventing disease, keeps a person from harbouring the virus and passing it to othersT'

willingness to accept a coVlD-19 vaccine has varied considerably across countries over the course of

the pandemic. These findings are important because they highlight sorfle of the determinants of willingness

to accept a covlD-19 vaccine. concernsare not surprising since vaccine development can take10-15
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::.:::: years. The vaccine development process must be transparent to increase public trust in safety and

effectiveness, even for those who are already willing to vaccinateT. lnvolving vaccine communication

experts and the public in developing messaging and long-term vaccine strategy is crucial, and

governments worldwide should begin preparing these strategies imminently. A prioritisation framework

proposed by health economists might aid with the development of these strategies. Researchers and

scientists have been working around the clock to develop effective vaccines, which people started

receiving in December 2020.lndian pharmaceuticalcompanies are front and centre in the race to supply

the world with an effective product6.

We should not forget about the success of previous novel vaccines and ensure that we build on lesson

slearned in their implementation, including capitalisingon early public enthusiasm shown during a

pandemic. We need to understand and address citizen's concerns that can prevent optimal uptake,

build motivations into messaging, and prioritise public trust by informing and involving the community in

the process. Supporting health-care professionals in their role as educators will ensure people have

adequate and accessible information from a trusted source, to optimise vaccine up take and ultimately

reduce community transmission of COVID-19.

Dr. R. B. Nerli

Dr. Shridhar G. Ghagane

Department of Urology, KLES Dr. Prabhakar Kore Hospital &

tMedical Research Centre, Belagavi.
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Normal and diseased tissues comprise enormous information 
with regard to differentiation, morphogenesis, as well as 
normal and abnormal functions.[1] Even simple morphology 
based on routinely stained tissue sections is extremely 
valuable not only in the assessment of diagnosis, etiology, 
and prognosis of disease processes but also in basic 
research. Modern molecular biotechnology further enhances 
the practical and scientific harvest. Nucleic acids can be 
isolated from the tissue; its encoded complex information 
was analyzed using high‑throughput assays and related 
to structure and function by immunohistochemically 
demonstrating gene products.[2] Moreover, experimental 
reproduction of genetic alterations in animals and in tissue 
culture cells provides the opportunity to further explore basic 
principles underlying normal and diseased function.[3] Tissue 
banking with collections of normal and abnormal frozen 
and fixed, paraffin‑embedded tissues supplemented with 
blood samples, other body fluids, and even cultured cells 
derived from various tissues and related clinical data play an 
increasingly important role in clinically oriented research.

The first specimen tissue banking started as university‑based 
repositories for specific research projects. They were 
established by researchers with access to patient populations 
who took advantage of the availability of “left‑over” 
aliquots to be stored for immediate or future use.[4] Samples 
were stored in one or a few freezers, and associated data 
were recorded in a laboratory notebook or basic database. 
Although these small collections lack the big data (omics), 
standard operative procedures, and automated sample 
processing, they could be seen as the initial phase of the 
evolutionary process of human tissue banking.[5]

Over the past several decades, tissue banking has evolved 
gradually and gained tremendous improvements in the 
collection and storage of human samples, allowing the 
worldwide scientific community to obtain very important 
results in the field of biomedical research. Tissue banking 
involves the collection and storage of patient tissue samples 
for future biomedical research.[6] Banking of human tissue 
is an important tool for advancing translational research, 
allowing the study of genes, RNAs, and proteins to explore 
the biological mechanisms that underpin disease etiology 
and biology and the development of novel treatments.[7] In 
cancer, tissue banking and the research that follows have 
capacity to facilitate more personalized therapies, with 
greater likelihood of benefit and fewer adverse effects. 
Patients diagnosed with cancer may be more likely to 
experience some degree of benefit from tissue banking, and 
can provide tissues of interest to translational biomedical 
research. Today, we can collect, store, and preserve 
tissues, cells, nucleic acids, proteins, and other subcellular 
components on a long‑term basis.[4,5] Human tissue banking 

Significance of Tissue Banking in Biomedical Research

Editorial

is of particular importance for the implementation of novel 
biomarkers into clinical trials, as well as for the application 
of a wide range of new technologies (“omics”) to the 
discovery and validation of new, molecular patterns of 
disease.[6]

Biomedical research has advanced and enabled the 
realization of precision medicine that relied heavily on 
the biospecimens provided by tissue banking to identify 
the targets and biomarkers that are the focus of the new 
generation of more effective molecular‑based therapies for 
specific subtypes of diseases.[5‑7] Through the biospecimens 
they have distributed, tissue banking has permitted subtypes 
of cancers to be identified and molecular features of these 
subtypes to be effectively targeted. In the future, the use of 
biospecimens from tissue banking will continue to increase 
the understanding of the molecular actions of drugs and 
how drugs may be more or less active in subpopulations 
of patients.[6]

Human tissue banking has an increasingly visible and 
important role within industrial enterprises in supporting 
biomedical research, including the rapidly advancing 
fields of proteomics, pharmacogenomics, and molecular 
epidemiology.[7] The role of academic institutions and 
hospitals should have greater involvement to encourage 
research tissue banking to enhance the scientific utility of 
tissue banking. Tissue banking is important in promoting 
a variety of scientific objectives, including discovery and 
development programs. Full use of this resource requires 
good histopathological science and close cooperation and 
good communication with investigators. Pathologists are 
well positioned to provide scientific leadership, especially 
with respect to specimen quality and evaluation, and 
thereby maximize the scientific benefit of tissue banking.
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INTRODUCTION
The C2 translaminar screw, brought into use by Wright in 2004, 
has gained popularity for these reasons: the large size of the C2 
lamina, there is rigid fixation of the axis, and has low risk of injuring 
the vertebral artery [1,2]. This technique has now been compared 
with other available methods and biomechanical comparability has 
been established [3,4]. Although considered to be a relatively safer 
method, laminar violations have been reported in some cases [1,2]. 
Translaminar screws which may transgress the ventral cortical wall 
of the lamina can lead to debilitating complications. Also, in recent 
times, the reliability of intraoperative plain radiographs in detecting 
violations of C2 intralaminar screws has been called into question 
[5]. The advent of the fluoroscopy-based image-guidance technique 
has helped in safe and precise spinal instrumentation at all vertebral 
levels, including placement into C2 pars, C2 pedicle, the odontoid, 
and the C1-C2 transarticular junction [6-12]. In past published 
literature, one report on fluoroscopy-based image guidance usage 
for the placement of C2 laminar screws is available [13]. Hence, 
this descriptive study was done to report the use of fluoroscopy 
technique in the detection of ventral wall violation during C2 
intralaminar screw insertion.

MATERIALS AND METHODS
This descriptive study was conducted at the Human Anatomy 
Department, St.Johns Medical College, Bangalore, Karnataka, India, 
from January 2013 to December 2013.

Inclusion criteria: A total of seven dry axis vertebrae from the 
adult south Indian population (anatomical specimen) were included 
in this study.

Exclusion criteria: Those specimens with deformities, defects or 
tumours were excluded from the study.

True lateral views were taken before and after applying a vertical 
line of barium paint on the ventral surface of lamina at two points: 

at the center of the lamina and close to the facet joints at the face 
to-laminar junction using Philips brilliance machine. Distances 
from the highest point of the inferior articular facet (distance B) 
and the spinolaminar line (distance A) to the vertical barium line 
adjacent to the facet joint were measured [Table/Fig-1]. A ratio 
A/(A +B) was measured. A horizontal line of barium paint was 
marked on the ventral surface of the lamina. The fluoroscopic 
arm was tilted till this barium line was seen as a point (co-axial 
view) [Table/Fig-2].

Raman mohan ShaRma1, PRakaSh mahantShEttI2, nuPuR PRuthI3
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ABSTRACT
Introduction: C2 (second cervical) laminar screws were considered 
for rigid fixation of the axis because the use of pars or pedicle screws 
posed a risk to the vertebral artery with C2. Though considered to 
be a relatively safe method, ventral spinal canal violations have been 
reported in laminar screws fixations. Fluoroscopy-based image 
guidance may increase the accuracy and safety of the technique.

Aim: To report the use of fluoroscopy technique in the detection 
of ventral wall violation during C2 intralaminar screw insertion.

Materials and Methods: This descriptive study reports seven 
dry axis vertebrae from the adult south Indian population for 
which fluoroscopic analysis was done from January 2013 to 
December 2013. True lateral views were taken before and 
after applying a vertical line of barium paint on the ventral 

surface of the lamina at two points: at the center of the lamina 
and close to the facet joints at the face to-laminar junction.

Results: In the total seven dry axis vertebrae analysed, the 
mean ratio of the distance from the spinolaminar junction to 
the barium line (drawn on the ventral surface of the lamina just 
next to face to laminar junction) to the distance between the 
spinolaminar junction and uppermost part of inferior articular 
facet of C2 vertebrae was 0.465±0.0389 mm.

Conclusion: Even though considered a relatively safer technique, 
laminar cortical violations have been reported in C2 translaminar 
screw fixations. Fluoroscopy-based imaging guidance can 
improve the accuracy of C2 translaminar screw insertion, as this 
technology provides real-time imaging during the process of 
screw insertion and helps in accurate screw sizing.

[Table/Fig-1]: Lateral View with barium applied at the ventral surface at mid lamina 
and close to the facet joint.
A= spinolaminar line to the vertical barium line; B= from the highest point of the inferior articular 
facet to the vertical barium line

[Table/Fig-2]: A horizontal barium line is marked on the ventral surface of the 
lamina (a); The angle of tilt noted when the barium line was seen as Bull’s eye, the 
coaxial image of the lamina with all cortical margins of the lamina is also noted (b).

STATISTICAL ANALYSIS
The statistical analysis was done using microsoft (MS) Excel and the 
actual dimensions of the vertebrae has been tabulated.
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fixation to the axis. Although, it is considered to be a relatively 
safe technique, laminar cortical violations have been reported 
and its safety profile has not been validated by long-term 
studies.

Based on the present study, the authors proposed that if the 
tip of the screw after placement is just dorsal to the 50% point 
between the spinolaminar line and superior most point of the 
inferior articular facet of the axis vertebra, one can safely rule out 
a ventral cortex violation. The need for a true lateral view cannot 
be over-emphasised in this regard. The vertical face-laminar line 
seen in some X-rays 10/14 (71.4%) is also a good indicator as 
it is seen just dorsal (6/10, 60%) or corresponds (4/10,40%) 
to the barium line just next to the facet joint. Alternatively, an 
oblique view of the axis vertebra can be taken as described in 
material and methods [Table/Fig-4] to have a coaxial image of 
the lamina. The screw can then be inserted safely within the 
cortical walls. However, this method can only be used with 
radiolucent operating table attachments. This is the first study 
using dry vertebrae and an objective method to effectively utilise 
fluoroscopy while inserting C2 translaminar screws. This can be 
adapted by spine surgeons on intraoperative usage.

Limitation(s)
Relatively small sample size and the procedure was done on the 
anatomical specimen.

CONCLUSION(S)
This study has shown that fluoroscopy-guided C2 translaminar 
screw fixation can improve the accuracy of fixation. This 
technique can provide real-time images intraoperatively and 
accurate placement can be achieved without ventral wall 
violation. Studies with large sample size and intraoperative 
fluoroscopic guided studies are recommended in the future 
following the sampling technique.
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RESULTS
The mean ratio of the distance from the spinolaminar junction to 
the barium line (drawn on the ventral surface of the lamina just 
next to the faucet laminar junction) to the distance between the 
spinolaminar junction and uppermost part of the inferior articular 
facet of C2 vertebrae was 0.465±0.0389 mm [Table/Fig-3]. Out 
of the 14 laminae studied, we were able to see a vertical faucet 
laminar line in 10 (71.48%) specimens. In 4 of 10 cases, the barium 
line corresponded to the facetolaminar line. In the remaining 6 of 
10 cases, the facetolaminar line was just dorsal to the barium line. 
Vertical face to-laminar line corresponding to the barium line (A) and 
dorsal to the barium line (B) [Table/Fig-4].

no.
Right-a*

(mm)
Right-b

(mm)

Right 
a/

(a+b)
Left-a
(mm)

Left-b
(mm)

Left 
a/

(a+b)

Right 
angle 

(degree)

Left 
angle 

(degree)

1 0.93 1.17 0.44 1.02 1.11 0.47 41 47

2 1.08 0.87 0.55 1.02 0.9 0.53 42 37

3 1.2 1.45 0.45 1.23 1.45 0.46 45 29

4 1.32 1.54 0.46 1.36 1.39 0.49 43 38

5 0.92 1.36 0.41 1.11 1.39 0.44 53 36

6 1.11 1.2 0.47 1.02 1.29 0.44 47 40

7 1.23 1.2 0.50 1.21 1.14 0.51 44 37

[Table/Fig-3]: Fluoroscopic analysis of second cervical (C2) vertebrae.
*Distances from the highest point of the inferior articular facet (b) and the spinolaminar line (a) to 
the vertical barium line adjacent to the facet joint

[Table/Fig-4]: An example illustrating that the vertical face to-laminar line 
(shown by arrow) in images, corresponding to the barium line (a) and dorsal to 
the barium line (b).

DISCUSSION
This current study showed that placing C2 intralaminar screws 
under fluoroscopic guidance can detect ventral wall violation. This 
can be used intraoperatively to prevent the ventral wall violation 
that can occur during C2 intralaminar screw insertion. The 
technique, as defined by Wright NM and in other studies, is based 
completely on anatomical landmarks with or without the use of 
intraoperative fluoroscopy [1-4,14]. The dorsal laminar breach 
can be easily identifiable intraoperatively by visual inspection. But 
this is not possible for a ventral breach, which is important to 
confirm safe intralaminar screw placement. Hence, a fluoroscopy-
guided approach can help in the detection intraoperatively. This 
usage has been demonstrated by this study in dry anatomical 
specimens. This procedure can be replicated intraoperatively by 
the surgeon.

Lehman RA et al., did a study to find the use of intraoperative 
plain radiographs in identifying violations of C2 intralaminar 
screws insertion in cadaveric models and showed that the 
overall accuracy rate was only 77.4% [5]. The authors also 
alerted that in cases of both C2 intralaminar screws were out, 
the accuracy was reduced to 63.9%. Thereby suggesting that in 
cases of bilateral screw perforations, plain radiographs cannot 
be relied on to detect the violation. Wang MY did a study on CT 
images of 59 intralaminar screws in 30 patients and established 
the partial dorsal laminar breach in 11 patients and violation 
of the spinal canal in one patient [15]. C2 translaminar screw 
placement has gained popularity as a new alternative for rigid 
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Laparoscopic primary 
ureterocalicostomy in children with 
ureteropelvic junction obstruction
R. B. Nerli, Pathade Amey1, Shridhar C. Ghagane2, Sushant Deole, 
Murigendra B. Hiremath3

Abstract:
INTRODUCTION: Ureterocalicostomy (UC) involves excision of the hydronephrotic lower renal 
pole parenchyma and anastomosis of the dismembered ureter directly to the lower pole calyx. UC 
offers distinct advantages, notably for obstruction secondary to complicating anatomical anomalies 
of the kidney, such as horseshoe kidney. The present study was aimed to assess our experience 
and evaluate the outcome of primary laparoscopic UC in children with ureteropelvic junction 
obstruction (UPJO).
MATERIALS AND METHODS: We retrospectively reviewed the clinical notes, imaging records, 
and laboratory investigations of all the children who had undergone laparoscopic UC as a primary 
procedure in our center during a 12‑year period (January 2006–December 2017).
RESULTS: Ten children (six males and four females) underwent laparoscopic primary UC for UPJO 
during the study period. The mean age of the children was 10.8 ± 2.78 years. The mean operating 
time was 175 min (range 140–210 min). No major intraoperative complications were noted.
CONCLUSIONS: Primary laparoscopic UC for UPJO with complicated renal anatomy is feasible, safe, 
and associated with minimal morbidity. The outcomes show adequate drainage of the pelvicalyceal 
system.
Keywords:
Anastomosis, kidney, laparoscopy, surgical, ureter, ureteral obstruction

Introduction

The Anderson‑Hynes dismembered 
pyeloplasty technique is the preferred 

procedure for the treatment of congenital 
ureteropelvic  junct ion obstruct ion 
(UPJO).[1] This procedure has gained 
widespread acceptance as the standard 
UPJO repair, with a success rate of 
approximately 95%.[1,2] However, there 
are occasions when it may be necessary to 
consider alternative techniques to achieve 
reliable drainage, such as recurrent UPJO, 
UPJO associated with anatomical anomalies, 
notably horseshoe kidney, and traumatic 
damage to the ureteropelvic junction (UPJ) 

or proximal ureter.[3‑5] One such procedure is 
an ureterocalicostomy (UC) which was first 
reported by Neuwirt in 1948.[6]

Mesrobian and Kelalis[7] were instrumental 
in popularizing UC and highlighting 
the key technical aspects of success, 
namely extensive excision of lower pole 
tissue to expose the calyx and a stented 
noncircumferential anastomosis, with care 
being taken to ensure continuity between 
the urothelial lining of the ureteric lumen 
and the luminal surface of the opened calyx. 
Mesrobian and Kelalis[7] reported the use of 
UC for a range of indications in a series of 
21 children ranging in age from 6 months 
to 17 years. Nineteen of these patients had a 
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decrease or elimination of hydronephrosis. Few reports 
regarding laparoscopic UC in the pediatric population 
have been published to date. Gill et al.[8] reported on their 
initial experience with laparoscopic UC in two adult 
patients, of whom one had UPJO and multiple secondary 
calculi in a dilated, dependent lower pole calyx, and one 
had surgically failed UPJO with a scarred pelvis and 
significant hydronephrosis. There are several issues in 
performing laparoscopic UC, one of them being excessive 
bleeding from the anastomotic site and the other issue 
being the creation of a tension‑free ureterocaliceal 
anastomosis. A reliable and meticulous intracorporeal 
suturing technique is essential. We report our experience 
with laparoscopic primary UC for UPJO in children.

Materials and Methods

We retrospectively reviewed the clinical notes, imaging 
records [Figures 1‑3], and laboratory investigations of 
all the children who had undergone laparoscopic UC 
as a primary procedure in our center during a 12‐year 
period (January 2006–December 2017). The study was 
performed following permission obtained from the 
University/Institutional Ethical Committee. Detailed 
attention was paid to the surgical indications, technical 
aspects of the procedure [Figures 4 and 5], and clinical 
outcomes.

Ethical Clearance was obtained from  KLES Kidney 
Foundation Institutional Ethics Committee with Ref no 
KLESKF/IEC/2016/22 dated 14.02.2016.

Technique
The procedure of laparoscopic UC was performed 
under general anesthesia. A 3 or 4 Fr ureteric catheter 
is introduced into the affected side under cystoscopic 
guidance. The child is positioned in the 45°–60° flank 
position. A three‑port transperitoneal approach was 

Figure 1: Sonography shows left-sided gross dilatation of the pelvicalyceal system

Figure 3: Preoperative radioisotopic renogram shows poorly functioning obstructed 
left kidney

Figure 2: (a and b) Computed tomography shows gross dilatation of the left kidney 
with a small dilated pelvis

ba

Figure 4: (a) The left kidney, ureter, and renal pelvis are being dissected out. (b) 
The dilated lower pole is identified, and a part of the dependent lower pole is 

excised. (c) The lower calyx is opened wide. (d) Spatulation of the upper ureter

dc

ba

Figure 5: (a) Ureterocalyceal anastomosis in process. (b) Insertion of double J. (c) 
Completed ureterocalyceal anastomosis

c

ba
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used. The colon was reflected medially and the ureter 
was dissected free from its surrounding tissues up to 
the renal pelvis. The renal hilar vessels were similarly 
mobilized so as to apply the Satinsky clamps if necessary. 
The kidney was mobilized within Gerota’s fascia and 
the thinned lower pole parenchyma exposed. As the 
parenchyma over the lower pole appeared to be thin, 
clamping of the renal hilar vessels was not done. An 
approximately 2 cm circular rim of the tip of the lower 
pole renal parenchyma was excised using both cold and 
hot scissors. Bleeders were cauterized and hemostasis 
achieved. The dilated lower pole calyx was entered and 
the interior of the collecting system was inspected.

The UPJ was transected and the opening in the ureter/
pelvis was sutured. The upper ureter was spatulated 
laterally. The ureteric catheter was withdrawn partially 
and the end‑to‑end ureterocaliceal anastomosis 
was performed in mucosa to mucosa fashion using 
5‑0 absorbable sutures. The double J stent was 
inserted midway between the anastomosis. Freehand 
intracorporeal suturing and knot tying technique was 
used.

Results

Ten children (six males and four females) underwent 
laparoscopic primary UC for UPJO during the study period. 
The mean age of the children was 10.8 ± 2.78 years (range 
6–15 years). The presenting symptoms included pain 
in the abdomen, fever with chills, and vomiting. The 
diagnosis of UPJO was based on ultrasonography 
imaging, intravenous urogram, radioisotope imaging, 
and whenever necessary computed tomography urogram. 
All children were taken up for laparoscopic pyeloplasty 
under general anesthesia with the children positioned 
in a modified semilateral position. The indications for 
conversion to laparoscopic UC are as shown in Table 1.

The mean operating time was 175 min (range 140–210 min). 
No major intraoperative complications were noted. A 3 
or 4 Fr double J stent was left in all. Postoperatively, 
the children were started on oral liquids within 24 h, 
the retroperitoneal drain was removed after 48 h, and 
the urethral catheter was removed after 72 h. No major 
postoperative complications were noted in any child. 
The double J stent was removed after 6 weeks, and a 
radioisotope renal scan was done 3 months later to note 

the drainage. All children showed improvement in 
drainage and were symptom free.

Discussion

Pyeloplasty is usually a very successful procedure, 
but unusual renal anatomy or complications require 
alternative techniques. It is ureterocalicostomy is an 
excellent operation in properly selected patients for 
restoring upper urinary tract continuity.[9] It gives 
good results, especially in reconstructive efforts for 
renal salvage.[5] Because of its particular indications, 
this procedure is rarely used, and usually, surgeons 
have limited experience. Open UC is a well‑established 
procedure, and excellent outcomes have been 
reported.[5,10‑12] The advantage of UC is that it provides 
dependent urinary drainage from the lower calyx into 
the ureter. Matlaga et al.[10] reported successful open UC 
in 11 patients with no patients experiencing significant 
perioperative complications, and the renal function 
on the affected side improved from a mean of 54.6% 
preoperatively to 60.1% postoperatively. Similarly, 
Osman et al.[12] reported a success rate of 73% in 22 open 
UCs after a mean follow‑up of 26.7 months.

There have been a few reports of laparoscopic UC in 
the pediatric population that have been published till 
date. Radford et al.[13] reported on the outcome of 13 
children who had undergone UC. An open approach 
was employed in 12 patients, whereas in one patient, it 
was performed by a laparoscopically assisted technique. 
Arap et al.[14] reported on a series of six laparoscopic UCs 
done for complicated upper urinary obstruction. Patients 
underwent laparoscopic UC due to previous failed 
procedures (three patients), anatomic abnormalities (two 
patients), and a severe upper ureteral stenosis (one 
patient). The median operative time was 215 (180–270) 
min. There were no major complications. There were no 
conversions to open surgery. In a median follow‑up of 
30 (8–56) months, all patients presented with clinical and 
radiological improvement with no signs of obstruction. 
In all cases, the postoperative renal scintigraphy revealed 
a T1/2 lower than 10 min.

Recently, Nishimura et al.[15] reported the case of 
a 10‑year‑old female patient who presented with 
a high‑grade hydronephrosis and a renal stone. 
Laparoscopic pyelolithotomy with UC was performed 
as the renal pelvis was completely intrarenal and the 
renal cortex was thinned out, especially at the lower 
calyx. A transperitoneal approach was used in a lateral 
flank position with four trocars. The renal stone was 
extracted with a small longitudinal incision made at 
the UPJ. Ureterocaliceal anastomosis was completed 
in a running fashion using 5‑0 absorbable sutures. The 
postoperative course was uneventful. Postoperative 

Table 1: Indications for conversion to laparoscopic 
ureterocalicostomy
Indication Number of children
Horseshoe kidney 2
Malrotated kidney 4
Small and posteriorly located renal pelvis 3
Low lying lower calyx 1
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imaging studies showed marked improvement of the 
right hydronephrosis.

T h e  t e c h n i q u e  o f  o p e n  U C  h a s  b e e n  w e l l 
established[16,17] and so has been the technique of 
laparoscopic UC. The technique of UC involves the 
disconnection of the ureter from the renal pelvis and 
identification of the most dependent portion of the 
lower pole calyx. The risk of fibrotic stenosis should 
be minimized by ensuring that the renal parenchyma 
is generously excised to expose a sizeable area of 
the lower pole calyx. A tension‑free anastomosis 
between the spatulated proximal ureter and the 
opened calyx is created, with care being taken 
to ensure continuity between the two urothelial 
surfaces.

There has been a widespread increase in the use 
of the robotic surgical platform for almost every 
urological procedure that can be performed by open 
or laparoscopic means. The EndoWrist® technology, 
with its seven degrees of freedom, as well as the 
motion scaling feature, makes this an ideal platform 
for fine dissection and suturing, the very basis of 
reconstructive surgery. These features, in particular, 
seem to render UC ideally suited for robot‑assisted 
reconstruction. The robot‑assisted laparoscopic UC was 
first described in 2007 by Korets et al.,[18] in a patient 
with refractory proximal ureteric stricture, secondary 
to multiple interventions for stones. The authors used 
laparoscopy for the initial dissection and exposure 
and robotic techniques for lower pole amputation 
and the ureterocalyceal anastomosis. Wietsma et al.[19] 
presented a case series of four patients with an age 
range of 11–22 years (average age 15 years) with equal 
gender distribution who underwent robot‑assisted 
laparoscopic UC for left UPJO between 2011 and 2014. 
There were no intraoperative complications. The 
authors concluded that robotic UC was a feasible and 
successful procedure for recurrent as well as severe 
UPJO in pediatric patients. Similarly, Casale et al.[20] 
reported successful robotic‑assisted laparoscopic UC in 
nine pediatric patients. The mean operative time was 
168 min, and the feasibility of the use of the robot was 
well demonstrated. All patients were found to have 
no evidence of obstruction on diuretic radionuclide 
imaging at 12 months postoperatively.

Conclusions

Ureterocalyceal anastomosis is still indicated in some 
difficult anatomical situations or anomalies in children. 
Laparoscopic UC is feasible, safe, and effective as a 
primary procedure whenever standard laparoscopic 
pyeloplasty is difficult to perform. The outcomes of this 
procedure are good as reflected on renograms.
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Abstract: Evidence from several studies has shown that the penile length varies among different populations of different 

racial/ethnic groups. Size abnormalities of the newborn external genitalia may be a pointer to some endocrine and genetic 

disorders. In this study we have prospectively measured the stretched penile length of all newborns at our hospital in an 

attempt to define normative data for full term neonates of our region. All live male neonates born at our hospital were enrolled 

into the study. Stretched penile length was measured from the pubic ramus to the tip of the glans penis using a digital Vernier 

Calliper. The measurements were taken within 48 hours of birth. Two consecutive measurements were taken and the average 

was recorded as the final measurement. The mean stretched penile length was 2.63±0.35 mm and the mean diameter of glans 

was 1.04±0.09 mm respectively. The penile length significantly varied with the length (height) of the neonate as expressed in 

cms. The taller the neonate, longer was the penis. Similarly, the mean penile length and the diameter of the glans was 

significantly different (p<0.05) for different gestational age. The stretched penile length of neonates significantly correlates 

with the gestational age and the length of the neonate. 

Keywords: STRETCHED Penile Length, Smoothed Percentile Values, Gestational Age, Neonate, Length of the Neonate 

 

1. Introduction 

The differentiation of external genitalia into the male sex 

begins in the 7th week of gestation and is completed by 16–

17 weeks. [1] Between the 4th and 7th weeks, the 

mesodermal mesenchyme migrates to the cranial aspect of 

the cloacal membrane to form the genital tubercle. [1] Under 

the influence of androgens, in males the mesoderm of the 

genital tubercle enlarges to become the corpora cavernosa 

and glans penis. The endoderm tubularizes in a proximal to 

distal direction to form the penile urethra. The ectoderm 

develops into the penile skin and prepuce, which begins 

formation at 8 weeks. [1, 2] The proximal crus of the corpora 

cavernosa begin as separate structures spread apart under the 

ischium bilaterally and move medially under the pubis. The 

distal tips of the corpora cavernosa are capped by the glans 

penis, which is itself a continuation of the corpus spongiosum 

that surrounds the urethra. 

Variations or abnormalities of the size of the penis in a 

newborn may point towards some endocrine and/or genetic 

disorders. One such abnormality that affects the penile length 

is micropenis, which is seen in congenital hypopituitarism, 

Noonan and Robinow syndromes [3, 4] and some 

chromosomal abnormalities such as Prader–Willi. [5] There 

exists evidence that the penile length varies among different 

racial/ethnic groups. [3-6] This makes it necessary to 

establish standard values for penile sizes in normal, healthy, 
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full-term neonates in each country and in its different regions. 

In this study we prospectively measured the stretched penile 

length of all newborns at our hospital in an attempt to define 

normative data for full term neonates of our region. 

2. Materials & Methods 

All live male neonates born at our hospital during the 

period 01-01-2017 to 31-7-2017 were enrolled. Written 

informed consent was obtained from the parents of all the 

included neonates. This study was conducted with the 

consent from the Institutional/University ethical committee 

KLESKFIEC/2016/015. 

Inclusion and Exclusion criteria: All normal, term neonates 

with gestational age between 28 and 42 weeks were included 

in the study. Gestational age was calculated from the 1
st
 day 

of the last menstrual period of the mother. Preterm neonates, 

low birth weight neonates, and those with gross congenital 

anomalies were excluded from the study. 

Examination and Measurements: All examinations were 

performed in a warm and comfortable room by the same 

researcher and a trained neonatal nurse. All neonates were 

examined in a supine position with both legs in a flexed 

position. Stretched penile length was measured from the 

pubic ramus to the tip of the glans penis using a digital 

Vernier Calliper. The location of the tip of the glans penis 

was located by palpation. Similarly, the glanular diameter 

was measured using the same Vernier Calliper (Figure 1). 

The measurements were taken within 48 hours of birth. Two 

consecutive measurements were taken and the average was 

recorded as the final measurement. 

Statistical Analysis: Results were presented as mean±SD 

for quantitative variables and were summarized by frequency 

(percentage) for categorical variables. The correlation of 

variables was tested by correlation analysis and backward 

regression analysis was used for prediction penile length and 

circumference. For the statistical analysis, the statistical 

software SPSS version 16.0 for windows (SPSS Inc., 

Chicago, IL, USA) was used. P values of 0.05 or less were 

considered statistically significant. 

 

Figure 1. Vernier caliper. 

3. Results 

During the 7 months’ study period a total of 500 male 

neonates were examined for penile length as well as diameter of 

the glans. All these neonates were term births with no obvious 

visible genital or other congenital anomalies. The mean penile 

length and diameter of glans was 2.63±0.35 mm and 1.04±0.09 

mm respectively. The gestational age of the neonates ranged 

from 29 – 41 weeks (Table 1). The mean penile length and the 

diameter of the glans was significantly different (p<0.05) for 

different gestational age (Figure 2 and Figure 3). 

 

Figure 2. Mean and SD of penile length based on different gestational age. 
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Figure 3. Mean and SD of diameter of the glans based on different gestational age. 

The penile length significantly varied with the length (height) of the neonate expressed in cms (Table 2). The taller the 

neonate, longer was the penis. The birth weight of the neonate did not correlate with the length of the penis in the neonate 

(Table 3). The mother’s age had a significant influence on the neonates’ penile length (Table 4). 

Table 1. Correlation between Gestational Age, Penile length and Glans Diameter. 

Gestational Age in Weeks 
Parameter 

Mean Penile Length (cm) p-value Mean Glans Diameter (cm) p-value 

≤ 31 (10) 1.59±0.32 0.0008* 0.65±0.29 0. 0229 

32 - 35 (43) 1.96±0.09 0.0001* 0.90±0.04 0.0001* 

36 – 39 (332) 2.61±0.18 0.0001* 1.04±0.02 0.0001* 

≥ 40 (115) 3.02±0.11 0.0001* 1.14±0.04 0.0001* 

*The result is significant at p < 0.05. 

Table 2. Correlation of Baby length (cm) with Penile Length and Glans diameter. 

Baby Length (cm) 
Parameter 

Mean Penile Length (cm) p-value Mean Glans Diameter (cm) p-value 

≤ 41 (30) 1.79±0.24 0.0001* 0.80±0.20 0.0001* 

41 - 45 (80) 2.23±0.15 0.0001* 0.98±0.04 0.0001* 

46 - 50 (344) 2.73±0.17 0.0001* 1.06±0.03 0.0001* 

≥ 50 (46) 3.11±0.13 0.0001* 1.18±0.02 0.0001* 

*The result is significant at p < 0.05. 

Table 3. Correlation of Birth Weight (Kg) with Penile Length and Glans diameter. 

Birth weight in Kg. 
Parameter 

Mean Penile Length (cm) p-value Mean Glans Diameter (cm) p-value 

≤ 1.9 (46) 2.65±0.35 0.4945 1.05±0.07 0.5748 

2 -2.4 (97) 2.66±0.32 0.4365 1.05±0.07 0.2919 

2.5-2.9 (212) 2.63±0.33 0.7799 1.04±0.09 0.3055 

≥ 3 (145) 2.60±0.39 0.5721 1.03±0.11 0.1603 
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Table 4. Correlation of Mothers age with Penile Length and Glans Diameter. 

Mothers Age (years) 
Parameter 

Mean Penile Length (cm) p-value Mean Glans Diameter (cm) p-value 

18 – 24 (332) 2.45±0.30 0.0001* 1.00±0.09 0.0001* 

25 – 29 (132) 2.92±0.07 0.0001* 1.10±0.02 0.0001* 

≥30 (36) 3.14±0.14 0.0001* 1.20±0.01 0.0024* 

*The result is significant at p < 0.05. 

The mother’s weight (Table 5), height (Table 6), number of pregnancies (Table 7), and pregnancy associated hypertension 

(Table 8) did not significantly affect the penile length of the neonate. 

Table 5. Correlation of Mother’s Weight with Penile Length and Glans Diameter. 

Mother’s weight (Kg) 
Parameter 

Mean Penile Length (cm) p-value Mean Glans Diameter (cm) p-value 

≤ 50 (144) 2.62±0.35 0.6814 1.05±0.08 0.7643 

51 – 60 (270) 2.65±0.32 0.1672 1.05±0.07 0.1492 

61 – 70 (66) 2.55±0.44 0.1868 1.01±0.18 0.3788 

≥71 (20) 2.62±0.37 0.2871 1.05±0.08 0.3275 

Table 6. Correlation of Mother’s Height (Kg) with Penile Length and Glans Diameter. 

Mother’s Height (cm) 
Parameter 

Mean Penile Length (cm) p-value Mean Glans Diameter (cm) p-value 

≤ 150 (143) 2.65±0.32 0.0688 1.05±0.07 0.0482 

151 – 160 (335) 2.64±0.34 0.2906 1.05±0.09 0.9880 

≥161 (22) 2.30±0.52 0.6789 0.93±0.22 0.6835 

Table 7. Correlation of Number of Pregnancies with Penile Length and Glans Diameter. 

Number of Pregnancies 
Parameter 

Mean Penile Length (cm) Mean Glans Diameter (cm) 

1 (233) 2.62±2.6 1.04±0.09 

2 (193) 2.65±0.35 1.05±0.10 

3 (54) 2.55±0.38 1.03±0.08 

≥4 (20) 2.61±0.32 1.04±0.06 

Table 8. Correlation of Pregnancy Induced Hypertension with Penile Length and Glans Diameter. 

Comorbidity Parameter 

Pregnancy Induced Hypertension Mean Penile Length (cm) Mean Glans Diameter (cm) 

YES (70) 2.56±0.35 1.03±0.07 

NO (430) 2.64±0.35 1.05±0.10 

 p=0.0768 p=0.1081 

 

4. Discussion 

Physical examination of a neonate which includes the 

inspection of the genital area is a very important part of the 

assessment of a new-born. Measurement of the penile size is 

considered important as it is an indicator of the hypothalamic 

pituitary axis. Abnormalities in the penile size may be due to 

inadequate androgen exposure during foetal development. [7] 

Penile measurement also contributes towards the diagnosis of 

the underlying genetic disorders [8] and is important in 

procedures, such as circumcision, as well. [9] 

Micropenis has been defined as a small sized penis that is 

2.5 SDs below the mean penile length without epispadias or 

hypospadias. [10] The accuracy of penile length 

measurement and cut-off for the definition of micropenis is 

of great importance, which is commonly missed in early 

physical examination of the new-born. Stretched penile 

length (SPL) is commonly available on nomograms, based on 

gestational age, weight, and height. [11] Penile length (PL) 

values also vary depending on the gestational age, 

prematurity of the newborn [12], as well as in different 

ethnicities. [13] Measurements of PL in neonates will help in 

developing the correct nomograms which represent the local 

populations. 

We have used the digital vernier caliper in this study, to 

measure the penile length as well as the diameter of the glans. 

The accurate measurement of penile length is important in 

children especially with abnormal genital development, e.g. 

micropenis, microphallus, buried penis and webbed scrotum. 
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[14-16] Ozbey et al [16] described a simple and effective 

method for measuring penile length in neonates and infants. 

A 10-mL disposable syringe was used in a modified fashion 

by removing the needle-bearing end and introducing the 

piston into the cut end. The flanged end was then placed over 

the penis to be measured, firmly pressed onto the pubis and 

the piston partially withdrawn, causing suction. This drew the 

penis into the injector, partly erect, and excluded the prepubic 

fat. The length of the penis was then read from the attached 

scale when the suction was optimal. 

Chikani et al [17] reported on the normative values of 

stretched penile length in apparently healthy term Igbo 

newborn males in South eastern Nigeria and its relationship 

with gestational age, birth weight and birth length. The 

stretched penile length was measured in eight hundred and 

eleven apparently healthy term male neonates within the first 

72 h of life. The mean stretched penile length of term new-

borns was 3.46±0.44cm. The lower and upper limits (±2.5 

SD) were 2.36–4.56 cm. Stretched penile length correlated 

positively with birth length and birth weight (r=0.343, 

p=0.001; r=0.229, p=0.001). 

Soheilipour et al [18] reported on stretched penile length 

(SPL) values and cut-off level of micropenis in term and 

preterm Iranian neonates. Among a total of 587 neonates, 203 

neonates were born term and 384 preterm. Mean±SD of their 

SPL was 22.48±3.34 mm; 25.92±1.54 mm in term and 

20.66±2.50 mm in preterm infants (P=0.001). 

5. Conclusion 

The authors concluded that The SPL in male neonates 

correlated with gestational age and birth weight. Our study too 

showed that the SPL significantly correlated to the gestational 

age, but did not correlate with birth weight. Our study clearly 

shows an association of SPL with anthropometric variables of 

new-borns and that SPL can be very variable in each 

population; thus, it is essential to refer to the normal value that 

is defined for a specific population and the results of such 

studies can help physicians and researchers in this respect. 

There are several limitations of our study including the 

small number of neonates examined over a short period of 

time. Our hospital being a private hospital, the patients 

attending our hospital usually come from financially middle 

class, hence a very selective population. There could be 

several factors that we have not taken into consideration, 

which could have had a bearing on our study. To conclude 

our study has clearly shown that the stretched penile of 

neonates is significantly associated with the gestational age 

and the length of the neonate. 
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Abstract: Hypospadias is a very common congenital anomaly in which the urethra opens onto the ventral aspect of the penis 

rather than at the tip. It has an incidence of less than 1% of live male births. In humans, anogenital distance (AGD) is a 

sexually dimorphic measure of genital development. In this study, we intended to examine the association between AGD and 

hypospadias using a homogenous group of patients. The same investigator examined all male newborns in our hospital, and 

anthropometric measurements of the anogenital distance were recorded. All the measurements were made in millimeters (mm) 

with a sliding digital caliper (graduated in millimeters) used for measuring the distance between the base of the scrotum to the 

center of the anus; defined as AGD. During the period Jan 2015 to December 2019 (both inclusive), there were 28,426 (14,615 

males and 13,811 females) full-term live births in our hospital. The gestational age of the newborns ranged from 37 to 42 

weeks. The mean AGD was 21.06±5.57 (range 12.11 to 33.14) mm in newborns without hypospadias, 9.92±1.90 (range 8.0 – 

13.9) in newborns with proximal hypospadias and 17.03±1.95 (range 14.0 to 19.9) mm with distal hypospadias. In humans, 

hypospadias is associated with reduced anogenital distance. AGD further decreases with the severity of hypospadias. 

Keywords: Anogenital Distance, Hypospadias, Newborns 

 

1. Introduction 

Hypospadias is a very common congenital anomaly, 

wherein the external urethral opening is situated proximal 

to the usual glanular location. The defect is thought to 

origin due to arrested development, though penises in the 

embryonal phase do not exhibit a similar-appearing stage. 

[1] In the majority of cases, the aetiology remains unknown. 

It is well understood that androgens are critical for penile 

development. The androgen signaling cascade, including 

testosterone regulation, production, and biosynthesis, the 

peripheral conversion of testosterone by the enzyme 5- α-

reductase to dihydrotestosterone (DHT), and 

Testosterone/DHT–androgen receptor interactions mediate 

virilization of the genital tubercle, resulting in phallic 

growth and urethral tubularization. [2, 3] It is also clear 

from the literature that altered androgen signaling, either on 

a genetic or hormonal level basis, does not entirely account 

for all human cases of hypospadias and thus is collectively, 

not solely responsible for hypospadias. [4] Additional 

molecules are likely to work independently or dependently 

with androgen signaling, either upstream, downstream, or in 

concert. Recent investigations into several genetic 

syndromes have identified additional genes which when 

mutated or deleted, cause hypospadias, thereby making 

hypospadias a multifactorial birth defect. [3] 

Anogenital distance (AGD), measured from the base of 

the scrotum (or genital tubercle) to the anus, is a well- 

known anthropometric measurement for genital 

development in animals. [5, 6] The United States 

Environmental Protection Agency has identified it as a 

sensitive reproductive end-point of masculinization for 
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reproductive toxicity studies. [7, 8] AGD is almost twice as 

long in human males compared with females. This sex 

difference in AGD is consistent, from 14 to 16-week 

foetuses, to newborns and infants, and extending until 

adulthood. [9-11] Anogenital distance has shown to provide 

a lifelong guide to prenatal androgen exposure during the 

masculinization programming window of testis 

development. [12-14] We took up this study to look at the 

anogenital distance in all the male newborns in our hospital. 

We compared it with the anogenital distance in the neonates 

born with hypospadias. 

2. Materials & Methods 

Study Design: With permission obtained from the 

Institutional Ethics Committee [KLES/IEC/2014/031], and 

with the consent of the mother, all male newborns in our 

hospital were examined by the same investigator. A 

questionnaire was used to determine the mother’s age, 

parental occupation, mode of delivery, and whether the 

delivery was single or multiple births. A detailed maternal 

history, including pre-eclampsia, hypertension, poor 

weight gain during pregnancy, and medications, was noted. 

3. Approach 

Anthropometric measures of birth weight (in kg) and 

anogenital distance (in mm) were recorded. The anogenital 

measurements were obtained with the newborns lying on 

their back on a smooth surface with the legs spread and 

flexed from the knees, by two persons: one holding the 

baby in place, while the other took the measurement. All the 

measurements were recorded by the same investigator to 

minimize inter-investigator variation. Each newborn was 

placed in the same position, and a single measurement was 

obtained. This value was recorded as the final measurement. 

A sliding digital caliper graduated in millimeters was used 

for the measurements (Figure 1a). In male newborns, the 

distance between the center of the anus and base of the 

scrotum was measured (Figure 1b). In female newborns, the 

distance between the center of the anus and the beginning 

of the mucosa of the posterior commissure was measured. 

The male newborn was also examined for hypospadias 

(Figure 2), undescended testis, hydrocele, and congenital 

hernia. 

 

Figure 1. 1a. Digital Vernier caliper instrument. 1b. Measurement of 

Anogenital distance in a male newborn. 

 

Figure 2. Hypospadias in a newborn. 

4. Results 

During the period Jan 2015 to December 2019 (both 

inclusive), there were 28,426 (14,615 males and 13,811 

females) full-term live births in our hospital (Table 1). The 

gestational age of the newborns ranged from 37 to 42 weeks. 

A total of 59 (0.4%) male newborns were diagnosed with 

hypospadias. The number of males found to have proximal 

and distal hypospadias was 25 and 34 respectively. The mean 

AGD was 21.06±5.57 (range 12.11 to 33.14) mm in 

newborns without hypospadias, 9.92±1.90 (range 8.0 – 13.9) 

in newborns with proximal hypospadias and 17.03±1.95 

(range 14.0 to 19.9) in newborns with distal hypospadias 

(Table 2 & Figure 3). 

Table 1. Hospital birth records. 

Sl. No Year Total live births Total live Male births Male with Hypospadias 

1 2015 6324 3183 14 

2 2016 6144 3079 11 

3 2017 5600 3009 15 

4 2018 5383 2720 9 

5 2019 4975 2624 10 

 TOTAL 28426 14615 (51.41%) 59 (0.40%) 

Table 2. Anogenital distance (mean mm). 

 
Mean AGD - Male Newborns without 

hypospadias 

Mean AGD – with proximal 

hypospadias (n 25) 

Mean AGD – with distal 

hypospadias (n 34) 
p-value 

1  9.92�1.90 17.03�1.95 <0.0001 

2 21.06±5.57 13.95±4.03 <0.0001 

The mean AGD of Newborns without hypospadias was significantly longer than the AGD of Newborns with hypospadias (p<0.01). 

Similarly, the AGD of Newborns with distal hypospadias was significantly longer than AGD of Newborns with proximal hypospadias (p<0.01). 
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Figure 3. Anogenital distance as per the severity of hypospadias. 

5. Discussion 

Measurements of anogenital distances have been reported 

in several previous studies. [15-17] The accuracy of these 

measurements can be affected by the apparatus used for the 

measurements, by the number of measurements and by the 

experience of the person taking the measurements, as well as 

by the number of investigators involved in recording the 

measurement. [18] Flexible tape measurements can increase 

the margin of error. However, Hsieh et al. [19] reported that 

accuracy could be improved by using a flexible ruler that 

conformed to the natural curve of the perineum and measured 

under anaesthesia. Adjustable Vernier calipers, which is a 

rigid apparatus, helps to improve accuracy. We have similarly 

used digital Vernier calipers in our study to assist us in 

improving our measuring accuracy. 

Previous human studies have used different protocols to 

measure AGD. Salazar-Martinez et al. [17] measured AGD 

from the base of the scrotum in males or the posterior 

fourchette in females to the center of the anus. Others have 

measured AGD in males from the anterior and posterior base 

of the penis to the anus, similar to the measurement used in 

rodents. [19] In the present study, we chose the former 

protocol because the anatomical landmarks are easily 

recognizable. The anterior anatomical landmark in our study 

indicates the location of the caudal border of the genital 

swelling, the Anlagen that differentiates as the labia majora 

in females and the scrotum in males. 

Perineal growth and caudal migration of the genital 

tubercle are androgen-dependent processes in male rodents. 

[21] Measurement of AGD is considered to be a sensitive 

index of prenatal androgen exposure. Hence, it could be used 

in humans as a marker of the antiandrogens effects of various 

endocrine-disrupting chemicals (EDCs). The external 

genitalia in humans is sexually dimorphic at birth, with the 

genital tubercle differentiated into a penis or clitoris. The 

purported mechanism by which androgens increase AGD is 

by inducing labio-scrotal fusion, which begins caudally and 

proceeds ventrally. 

In children, a shorter anogenital distance has been linked 

to cryptorchidism, hypospadias, and micropenis. However, 

there is limited data in the literature regarding anogenital 

distance measurements in the foetuses. Gilboa et al. [20] 

prospectively measured anogenital in all cases referred for 

suspected isolated abnormal male genitalia and compared it 

with anogenital distance prenatal measurements. All foetuses 

with hypospadias had an anogenital distance measurement 

below the fifth percentile. Statistical analysis showed a 

significant difference between the average mean anogenital 

distance for gestational age versus those with hypospadias 

(Mean±SD, 16.90±4.08 and 11.68±3.31 mm, respectively; 

p=0.001). The authors concluded that foetuses with 

hypospadias had a statistically significant shorter anogenital 

distance compared with the general population, and that, the 

anogenital distance could serve as a complementary objective 

sonographic parameter in the prenatal assessment and 

counseling of male external genital anomalies. 

Hua et al. [21] conducted a meta‐ analysis to assess 

gradations in the severity of the endocrine disruption in 

cryptorchidism or hypospadias by using AGD. A total of 

2,119 boys from five birth cohort studies and two cross‐
sectional studies were subjected to meta ‐ analysis. A 

random-effect model was used to calculate the standardized 

mean difference (SMD) of AGD. Their results revealed that 

boys with hypospadias or cryptorchidism had a shorter AGD. 

Cox et al. [22] evaluated the relationship between the 

severity of hypospadias and AGD in 59 boys with 

hypospadias and 31 age-matched controls undergoing 

circumcision. They reported that the more severe forms of 

hypospadias were associated with shorter AGD and ASD 

(anoscrotal distance). Similarly, Hsieh et al. [23] measured 

the AGD in boys with hypospadias and those with normal 

genitals. In their study, AGD measurement was done in 119 
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Caucasian boys with age ranging from 4 to 86 months; 42 

boys had normal genitalia, and 77 were found to have 

hypospadias. The mean (±SD) AGD of boys with 

hypospadias was 67±1.2 versus 73±1 mm for boys with 

normal genitals (p=0.002). After matching for age (all <2 

years of age), boys with hypospadias (n=26) still featured a 

shorter AGD than boys with normal genitals (n=26; 62±2 

versus 68±2 mm respectively, p=0.033) but the differences in 

age, height and weight were no longer significant. 

6. Conclusion 

Our study supports an association between hypospadias 

and anogenital distance. A shortened anogenital distance in 

the setting of hypospadias may be a sign of global phenotypic 

changes in under-virilized boys. Anogenital distance further 

decreases with the severity of hypospadias. In humans, 

hypospadias is associated with reduced anogenital distance. 
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Due to the recent rise in the trend of urological malignancies, 
noninvasive tumor biomarkers are being researched and 
used for many clinical settings. Thus, the identification 
of specific and effective biomarkers in the form of liquid 
biopsy has become a point of major focus. The term liquid 
biopsy refers to the use of body fluids and/or blood as a 
surrogate of tissue samples for diagnostic purposes. The 
rationale for using liquid biopsies instead of actual tissue 
samples is to avoid redundant invasive procedures when 
providing the same diagnostic information.[1]

With the advancement of personalized cancer therapy, 
samples obtained from the cancerous tissues are not 
only diagnostic but also serve as predictive biomarkers. 
Thus, there is increasing demand for the detection of the 
ever‑expanding repertoire of biomarkers. Furthermore, 
when patients develop resistance to targeted therapy, 
obtaining additional diagnostic samples, preferably from 
the resistant clone, is critical to delineate the resistance 
mechanism in guiding appropriate treatment.

Liquid biopsy involves cancer categorization by obtaining 
biomolecules such as cell‑free DNA (cfDNA), circulating 
tumor cells (CTCs), RNAs (microRNAs, long noncoding 
RNAs [lncRNAs], and messenger RNAs), cell‑free proteins, 
peptides, and exosomes in body fluids. The myriad of body 
fluids include peripheral blood, urine, cerebrospinal fluid, 
or effusion fluids.

Tumor cells can reach the bloodstream from their original 
location through blood and/or lymphatic vessels located 
in the tumor stroma or by tumor vascular invasion. Via 
the lymphatics, tumor cells may reach the bloodstream, 
hence rendering CTCs and cfDNA detectable.[2] Tumor 
itself induces angiogenesis and also forms sinusoidal 
spaces where tumor cells protrude into the lumen. Cell 
components, including ctDNA, are shed by the tumor itself 
into the bloodstream.

Tumor cells, their proteins and nucleic acids become 
detectable in urine when these are shed from tumors 
like urothelial neoplasm arising from renal pelvis, ureter, 
bladder and urethra. RCCs and prostate carcinomas too 
shed these.[3] The kidney barrier is permeable only to 
low‑molecular‑weight DNA fragments and therefore 
the mean size of the cfDNA fragments released in the 
urine is approximately 50–100 base pairs (70 KDa). This 
information is relevant to assess the source of urinary free 
DNA. The high‑molecular‑weight DNA found in urine 
speculates DNA derived from the whole cells released 
by the urothelium or renal tubules.[4] Since prostate gland 
drains into the urethra, the genetic material from prostate 
cancer that has spread within preexisting ducts and acini is 
easily detected in voided urine.

Scope of Liquid Biopsy in Urological Malignancies

Editorial

Tumors release DNA fragments into circulation that contain 
tumor‑specific alterations including point mutations, 
copy‑number variation, and DNA methylation. Casadio 
et al.[5] showed elevated urine cfDNA integrity in patients 
with prostate adenocarcinoma as 79% sensitive and 84% 
specific. Classic methods for cfDNA assessment include 
polymerase chain reaction (PCR)‑based approaches. More 
recently, digital PCR has emerged as a sensitive tool for 
the detection of point mutations in cfDNA. Targeted and 
whole genome sequencing technologies are increasingly 
being applied to cfDNA analysis.

CTCs in peripheral blood may occur as one cell/100 million 
cells that are circulating in the blood originating from the 
primary tumor or metastatic foci. CTC counts predict 
disease burden, whereas changes in CTC counts during 
the course of systemic therapy indicate treatment response. 
Patients of renal cell carcinoma with advanced stage 
and aggressive phenotypes showed elevated blood CTC 
levels correlating with lymph node status and presence 
of metastasis.[6] The Food and Drug Administration has 
approved the CELLSEARCH® CTC Test to monitor 
patients of metastatic prostate cancer. This test counts 
CTCs of epithelial origin (CD45‑, EPCAM+, and 
cytokeratins 8, 18+, and/or 19+) in whole blood. LncRNAs 
are >200 nucleotides long that regulate gene expression at 
transcriptional, posttranscriptional, and/or epigenetic levels. 
These get altered in cancers promoting tumor formation, 
progression, and metastasis. Urinary sediments with 
elevated UCA1 levels have been identified as a potential 
diagnostic marker for bladder tumors.

Precise molecular biomarkers are, hence, urgently 
needed in the era of personalized medicine to support 
clinical decision‑making. Excisional biopsies do not truly 
demonstrate tumor heterogeneity, both within a tumor and 
between primary tumor and metastases. Moreover, during 
monitoring/therapy, repeated biopsy is often not feasible, 
risky, and painful for the patient. In contrast, a liquid 
biopsy reflects the genetic profile of all tumor subclones 
present in a patient.[7] It also gives an opportunity to take 
serial samples to monitor tumoral changes. Meanwhile, it 
allows the clinician to administer a personalized therapy 
to the patients.[8] Liquid biopsy is capable of replacing or 
at least augmenting the use of invasive biopsy which has 
limited success and associated complications.

It is clear that we are moving into an era of precision 
medicine, where treatment is tailored based on tumor 
behavior rather than the average response to therapy. 
Molecular profiling, the global analysis of genomic, 
transcriptomic, and/or proteomic profiles, represents a 
critical prerequisite for the successful development of 
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individualized treatment strategies. Liquid biopsy is a 
promising noninvasive tool for molecular profiling, enabling 
assessment of cfDNA and other circulating molecules in 
various biological fluids for biomarker discovery. So far, 
the most exciting applications of liquid biopsies seem to be 
prognosis and early assessment of treatment failure.
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Introduction
The studies have documented the 
differences between left and right handers 
in terms of cerebral lateralization but 
more specific mechanisms causing these 
variations are less understood. Handedness 
is defined as the natural preference for 
using one hand over the other hand in 
performing special tasks. Several theories 
have been proposed explaining various 
factors which determines handedness.[1‑3] 
The relationship between hand preferences 
and performance measure has been 
controversial, because when subjects are 
grouped according to the strength of hand 
preference, a difference is observed in the 
hand performance.[4,5] The degree of manual 
asymmetry is generally assumed to vary 
with the task complexity. On most of the 
manual tasks, the preferred hand usually the 
right is more skilled than the nonpreferred 
hand. The results of psychophysical studies 
have reported that the complex task have 
stronger preference and also a reduction 
of manual asymmetries in more complex 
tasks.[6,7] In today’s complex environment, 
many jobs require the use of an operator’s 
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Abstract
Background and Objective of the Study: Most of the individuals classify themselves as right or 
left handed but it is not entirely clear whether handedness should be determined based on preference 
inventories, hand performance tasks, or a combination of both. The strength and significance of the 
relationship between hand preference and performance asymmetries have always been contested. 
Materials and Methods: This cross‑sectional study has evaluated different performance measures to 
predict hand preference among a total of 150 1st year medical students. The performance measures 
included work done by ergography, nerve conduction velocity test, and bimanual coordination test. 
Results: A statistically significant correlation was found between hand performance and preference 
measures (P < 0.05 was considered as significant). Conclusion: This study helps to understand the 
degree of hand dominance on various performance tasks. In particular to medical profession, this 
study may help in the modifications of the instruments and training given to medical students in 
improving their bimanual dexterity.
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nondominant hand. Most of the instruments 
that are employed for daily use are designed 
for right‑handers. It is found that accidents 
and an increase in muscle tension with 
performance are more common in the use 
of the nondominant hand as it is less trained 
to make of a specific group of muscles to 
perform a task.[7] Medical students learn a 
variety of complex hand skills necessary 
for the practice of medicine during their 
training period. The most of the training 
facilities and equipment are arranged for 
the use of right‑handed individuals even 
though many of these skills require the 
use of nondominant as well as bimanual 
co‑ordination. Most of the individuals 
classify themselves as right or left hander’s 
the mechanism of handedness is not clear 
as to determine it based on preference 
inventories, hand performance tasks, or a 
combination of both these measures.[8]

Hence, the present study was undertaken 
to determine the hand preferences based on 
self‑report and the performance measures. 
It might help to eliminate confounding 
variables related to self‑report measures. 
This study has also help to understand the 
differences between two hands on a given 
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task. The results of this study may enable modification 
of skill‑oriented instructional sessions, instruments, and 
training of the medical students as to optimize the functions 
of the nondominant hand.

Objectives

1. To determine hand preference using a standard 
questionnaire

2. To assess the differences between the two hands on a 
given task for predicting hand preferences.

Materials and Methods
This was a cross‑sectional study, conducted in the 
Department of Physiology, J. N. Medical College, Belgaum. 
A total of 150 1st‑year medical students were enrolled as 
study participants for the study after obtaining written 
informed consent and ethical clearance from institution.

Sample size

It has been documented that about 90% of the population 
shows a preference for the right hand whereas the 
remaining only 10% prefer the left hand.[9] Considering the 
same, a total of 150 students from 1st‑year M. B. B. S were 
screened for eligibility and enrollment in the study.

Inclusion criteria

First‑year MBBS students of J. N. Medical College 
admitted in the academic year 2004–2005 were included in 
the study.

Exclusion criteria

Student with any physical deformity of hands which 
prevents the performance of study parameters or with any 
neurological illness was excluded from the study.

Parameters

For hand preference

Participants were requested to complete a self‑administered 
questionnaire. This determined hand preference during 
the performance of routine tasks. Edinburgh. Handedness 
inventory, Briggs and Nebes, Annet, and Waterloo 
handedness questionnaire were used as the basic model for 
developing the questionnaire.[4,10,11]

For subsequent analysis purposes, based on this scoring 
subjects with a scoring group (25–36) were classified into 
predominantly righthanded and (15–23) as predominantly 
lefthanded [Table 1].

Hand performance measures

i. Work done was recorded and calculated for flexors of 
the middle finger using Mosso’s Ergographin kg/m2

ii. Nerve conduction velocity (NCV) was recorded for the 
median nerve in m/s was by using NeurocareTM–2000 
computerized  EMF/NCV/EP equipment

iii. Bimanual coordination, also called as two hand 

co‑ordination test was measured with an electronic 
chronoscope (Anand Scientific Apparatus Manufacturers, 
Pune). Final performance values were noted in form of 
time taken to perform task in minutes and duration of error 
in performing the task in seconds. Then, the efficiency 
index was calculated to assess the overall performance of 
the individual using the following formula:

Efficiency index
Time Error

Time
�

�
�100

Statistical analysis

Descriptive analysis was carried out by mean and standard 
deviation (SD) for quantitative variables, frequency, and 
proportion for categorical variables. For normally distributed 
quantitative parameters, the mean values were compared 
between study groups using the independent sample t‑test.

Table 1: Scores interpreting the hand preferences
Scores Inference
33–36 Strongly right handed
29–32 Moderately right handed
25–28 Weakly right handed
24 Ambidextrous (equally handed)
20–23 Weakly left handed
16–19 Moderately left handed
12–15 Strongly left handed

Table 2: Hand preferences based on self‑report
Handedness Self‑report, n (%)
Right handers 146 (97.30)
Left handers 4 (2.70)
Total 150 (100.00)

Table 3a: Assessment of hand performance measures viz. 
work done and nerve conduction velocity

Handedness Work done (kg/m2) NCV (m/s)
Left handers (n=4)

Right hand 101.9±3.3 62.8±8.2
Left hand 154.8±69.7 65.8±12.3

Right handers (n=146)
Right hand 142.6±7.9 57.4±7.6
Left hand 99.6±58.8 56.4±7.0
P 0.050 0.034
t 6.594 2.146
df ‑ 148

NCV=Nerve conduction velocity

Table 3b: Assessment of hand performance measures by 
bimanual coordination

Particulars Left hander Right hander t P
Time 7.6±4.7 3.5±0.9 1.716 0.184
Error 3.8±3.6 1.5±5.8 0.771 0.442
Efficiency index 56.2±40.7 75.9±25.2 1.515 0.132
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Results
A total of 150 study participants age 17–23 years (mean 
age: 18.49 years SD = 0.954) were enrolled in this study. 
Out of 150 study participants, 92 were male and 58 were 
female.
According to self‑report, 97.3% were right handers among 
our study population [Table 2].

Handedness effects on the task performance showed that 
the right hand performed better than the left hand in right‑
handers and left hand performed better in left‑handers 
which were statistically significant (P < 0.05) [Table 3a].

It was observed that the right handers performance was 
better in terms of less time taken, less errors, and more 
efficiency index as compare to left handers [Table 3b].

Discussion
The finding of our study showed that about 97% of the 
participants were right handers and their performance 
measures on various tasks, namely work done by 
ergography, NCV, and bimanual coordination, were better 
than left handers. P < 0.05 was considered as statistically 
significant.

Most people show a hand preference in many tasks 
and consider themselves as right‑handed or left‑handed. 
Handedness or hand dominance is best known and most 
studied human behavioral asymmetry. Self‑reported 
handedness is often determined by the questionnaire of 
hand dominance for most of the unimanual tasks. However, 
in many bimanual situations, the two hands tend to have a 
specific role to complete the task, even though the preferred 
hand may often tend to be the dominant hand. Therefore, 
questionnaires used to identify handedness groups are 
simple and provide a quantitative measure of handedness 
based on the preferential use of one of the hands in 
everyday activities and categorizing one as more left or 
right handed then they actually are. Interestingly, from 
the previous studies, the common measures such as finger 
tapping frequency, hand strength, and pegboard insertion 
used to determine hand preferences by performance do 
not correctly classify an individual as right or left‑handed 
according to the outcome of questionnaires. This implies 
that handedness is probably is not one‑dimensional behavior 
but is task‑dependent.[7‑12] However, in this study, a high 
concordance was observed in preference and performance 
handedness groups based on the performance data for each 
task and combined form showed a significant relationship 
between the preference and performance measures.

Strength of the study

The present study helped to understand the origin of 
manual asymmetries and their relationship to handedness 
and their relationship with motor performance.

Limitations of the study

The findings of the present study indicate that hand 
preference and asymmetries in motor proficiency are 
strongly related, but different aspects of motor performance 
may be independently lateralized. Using more preference 
measures may help in determining ambidextrous groups.

Conclusion
The majority of the study participants were right handers 
and their performance measures on various tasks were 
better than left handers. Future work could focus on 
modification on the instrument training that may improve 
the rise of nondominant hand with dominant hand.
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INTRODUCTION: 
The fact that they account for <0.02% of injuries in orthopaedics and 
<0.5% of all dislocations of joints shows the uncommon nature of knee 

[1][2]joint dislocation . It is one of the rarest, most under-reported and 
mis-diagnosed condition in orthopaedics. Disruption of the Tibio-
Femoral articulation radiologically or clinically accompanied by 
damage or complete tear of multiple ligaments of the joint is 

 [3]considered as knee joint dislocation . It is further classied for easier 
identication purposes in accordance to direction of dislocation of the 
tibial articular surface or severity and type of ligament damage 

 [4,5]involved namely Kennedy and Schenck classication respectively . 
It is a serious and a potentially limb-threatening condition as it 

 [6]commonly involves the vascular and neural bundles in 18%  and 14-
 [7]25% patients respectively , depending on the velocity of the trauma. It 

is reportedly caused by road trafc accidents (RTA), pedestrian 
injuries, low or very low intensity trauma such as contact or extreme 
sports related, irregular step during walking, fall from height, morbid 

[8,9,10]obesity or a sudden hyperextension or bending force to the knee . 

The reason for missed diagnosis is considered to be the ability of 
majority dislocations to undergo spontaneous reduction without 

[11]leaving any precipitant clinical morbidity . However, a thorough 
clinical examination and neurovascular work-up is of utmost 
importance in patients presenting with both gross dislocation or with 
knee pain where some degree of doubt of a possible dislocation exists 
[11]. It is paramount to rule out vascular damage secondary to the 
dislocation using thorough clinical or radiological modalities such as 
palpation, Ankle Brachial Index (ABI), limb saturation, 
ultrasonography, doppler or arteriography in order to prevent or 
diagnose compartment syndrome and in turn prevent compromise of 

[12,13]the limb . Hence a complete understanding of the condition is 
expected in order to appropriately manage the condition. Immediate 

reduction and splinting are recommended as per the literature which 
also states that one ought to resort to surgical intervention in conditions 
such as an irreducible joint, insufcient reduction, ongoing or potential 

[14,15]vascular embarrassment or neurological decit . In economically 
backward countries, patients are unable to bear the cost of the complete 
comprehensive management and hence, we hypothesized that 
prolonged external xation can provide stability to the joint by 
arthrobrosis, precluding the need for the expensive reconstruction 
procedures in ill-affording patients with sedentary lifestyle.

MATERIALS AND METHODS:
A prospective study was undertaken in our tertiary care hospital. Based 
on the annual average of frank knee dislocations with 
multiligamentous injuries and vascular decit cases that were operated 
upon at our institute over the previous 5 years, 10 patients were 
included in the study and treated by the proposed middle path regimen 
from January 2018 to July 2020. Due consent was obtained after 
explaining the potential advantages and shortcomings of the 
procedure. Patients with previous history of fracture/ dislocation of the 
lower limbs, learning disabilities, muscular pathologies, open 

[16]dislocations ± fractures and those presenting more than 8 hours  after 
the injury were excluded. The patients were evaluated clinically and 
radiologically for conrmation of the diagnosis and suitable 
classication. Schenck and Wascher classication grade KD III and 

[3]above were included . Angiography was done wherever time 
permitted, otherwise ABI was noted to assess viability of the limb. 
Demographics of the patients were noted along with the relevant 
history. All the patients underwent emergency reduction of the knee 
joint under spinal anesthesia, with stabilization using a biplanar, 
spanning external xator (ex-x) with three pins each in antero-lateral 
aspect of femur and antero-medial aspect of tibia (Figure I).
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ABSTRACT
Background: Dislocation of the knee joint is one of the most under-reported orthopaedic emergencies due to its ability to undergo spontaneous 
reduction. It carries a high risk of involving the popliteal artery and peroneal nerve both acutely, or in the long term. Due to this catastrophic 
potential of the condition, it has been well established that it warrants prompt diagnosis and management. It may be secondary to ultra-low, low or 
high velocity trauma which makes every dislocation case unique due to involvement of different joint structures, capsule or fractures of the 
articulating bones. A broad spectrum of treatment modalities (both conservative and surgical) has been documented for this condition, with the 
latter showing better results across most studies. In developing countries like India, the nancial chasm is relatively bigger with a major chunk of 
the population unable to bear the cost of complete surgical management.
Objective: To assess the functional outcome in patients with frank knee dislocations with multiligamentous injuries and vascular decit treated by 
a middle path regimen of an extended period of external xator and immobilization. 
Method: A prospective study was undertaken from January 2018 to July 2020 involving 10 patients with knee joint dislocations with vascular 
decit and multiligamentous injury, treated by an extended period of external xator application and immobilization. Fasciotomy was done 
wherever needed, in association with split thickness skin grafting. The assessments were made using Lysholm knee scoring scale (LKSS), 
International Knee Documentation Committee Scores (IKDC), range of motion (ROM), antero- posterior tibial translation (AP translation) and 
overall patient satisfaction on every follow-up.
Results: The mean LKSS score was 78.3±6.23, mean IKDC score was 68.17±5.34, mean ROM progressively increased to 135.8⁰ with a mean 

extension lag of 2.2⁰, while the mean AP tibial translation was noted to be 9.16 mm. No poor result or complication was reported.  

Conclusion: The middle path regimen provides an affordable alternative for providing a stable knee to patients who are ill-affording and are 
expected to have a sedentary lifestyle, without indulging into rigorous activities.

KEYWORDS
dislocation; external xator; Knee; middle path; multiligament; vascular.
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Figure I: Plain radiographs of right knee joint of patient number 9 
in antero-posterior and lateral views on (A) Presentation (B) Post-
reduction and stabilization (C) 3 months post-reduction 

Fasciotomy was done for the patients with impending or clinically 
suspected compartment syndrome. Routine post-operative protocol of 
intravenous antibiotics and analgesics were started. All the patients 
showed improvement with respect to the vascular status of the limb 

thfollowing the procedure and over the next 72 hours as measured by 12  
hourly ABI. The fasciotomy wounds were closed using split thickness 
skin graft (STSG) after 14 days. They were discharged once deemed t 
and stable and follow-up was advised after 6 weeks. The ex-x was 
removed after an extended period of 8 weeks, contrary to the suggested 

[15-19]period of 4-6 weeks , and controlled physical therapy was initiated 
to improve ROM and strength of the joint and peri-articular structures 
(Figure II). 

Figure II: ROM of patient number 9 (A) Flexion at 3 months post 
reduction (B) Flexion at 4 months post reduction (C) Extension at 3 
months post reduction (D) Extension at 4 months post reduction

Thereafter, the patients were assessed based on patient related outcome 
measures (PROMs) such as the Lysholm knee scoring scale (LKSS) 
and International Knee Documentation Committee Scores (IKDC) in 
addition to the range of motion (ROM), antero- posterior tibial 
translation (AP translation) and overall patient satisfaction on every 
follow-up [17-22]. All patients were evaluated clinically by a single 
investigator and all the data was compiled and analysed on SPSS 
statistical software (V27). The statistical evaluation of improvement 
between the follow-ups was done using Friedmann’s test and p value of 
<0.05 was considered to be statistically signicant.  

RESULTS:
A total of 10 patients fullling the inclusion criteria were treated 
between January 2018 and July 2020 with no drop-outs throughout the 
study period. Demographically speaking, the sample size had a mean 
age of 26 years, median age of 25 years and a range of 18 years to 36 
years. It included 8 (80%) males and 2 (20%) females.

All the injuries were secondary to high velocity trauma with RTA 
accounting for 8 (80%) of the injuries while pedestrians being hit by a 
car responsible for the other 2 (20%). Based on the affected side, 6 
(60%) right knees and 4 (40%) left knees were involved. 6 (60%) 
dominant and 4 (40%) non-dominant sides were affected, however, the 
signicance of the same requires further research. All the injuries were 
frank dislocations having vascular insult on presentation, out of which 
4 (40%) were Schenck and Wascher type IV (KD IV C) while 6 (60%) 
were KD III C. Among the latter, 4 (60%) had posteromedial 
involvement and 2 (40%) had posterolateral involvement. 7 (70%) 
patients had clinical signs of (impending) compartment syndrome or 
vascular insult such as unrecordable oxygen saturation, tense limb on 
palpation and severe pain on passive extension of toes. Their ABI was 
presumed to be below 0.9 to save precious time and stability tests 
deferred due to intense pain. The other 3 (30%) patients had an ABI of 
0.9, 1 and 1 respectively. (Figure III) 

Figure III: Flowchart of the followed regimen of recruitment and 
intervention

Upon angiography, reduced perfusion was noted beyond the popliteal 
fossa in all the 3 patients. There was no obvious neurological insult in 
any patient. The mean time to intervention after injury was 4.9 hours 
(range: 3 to 7 hours). 3 (30%) patients had concomitant tibial 
tuberosity avulsion which was reduced simultaneously. The ABI 
improved in all the patients, post-procedure, as measured every 12 
hours, with the mean ABI at 72 hours post-procedure being 1.2 
(range:1.1 to 1.3). 7 (70%) patients required fasciotomy for whom 
STSG was done after a mean of 14 days (range 13-15 days). Patients 
required hospital stay for a mean of 17.7 days (range: 6 to 26 days) 
post-procedure. The mean upper limit of follow-up period was 20.4 
months (range: 15 to 26 months; median: 19.5 months). Evaluation 
was done based on ROM, patient satisfaction, return to daily activities, 

[21]  [23]AP translation of tibia, PROMs such as IKDC 2000  and LKSS . 
The mean ROM as measured on the last follow-up was 135.8⁰ (range: 

130-138⁰) with a mean extension lag or exion contracture of 2.2⁰ 
(range: 0⁰-6⁰). The mean AP tibial translation was noted to be 9.16mm 

(range: 8.2mm – 10.4mm).

Subjective feeling of instability of the knee joint was reported by all 
but two patients (80%). The mean IKDC of all the participants was 
68.17, with standard deviation (SD) = ±5.34 and range= 62.1 – 74.7. 
Hence, as we considered the score of over and equal to 70 as good and 
below 70 as suboptimal, 5 (50%) patients fell into the good category 
and the other half in suboptimal. However, in case of LKSS, the mean 
was 78.3 with SD of ±6.23 and range of 69 to 85. Based on the laid 

 [24]guidelines of interpretation of LKSS  that more than 90 is considered 
excellent, 84 to 90 is considered good, 65 to 83 is fair, and less than 65 
is poor, 4 (40%) patients had good results and the other 6 (60%) had fair 
results. No poor result was reported. The mean return to daily activities 
in our group was 12 weeks (SD: ±2.24, range: 10 to 18 weeks). The 
subjective patient satisfaction was a mean of 8 (SD: ±0.5, range: 7-9) 
(Table 1). None of the patients had any discernible complications or 
long-term residual morbidities. There were no acute or delayed 
presentation of neurological decits in any patient.

Table 1: Measures of demography, clinical and functional 
outcomes of the patients in terms of mean, standard deviation (SD) 
and range. (AP: Antero-Posterior; IKDC: International Knee 
Documentation Committee; LKSS: Lysholm Knee Scoring 
System; RDA: Return to Daily Activities)
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Serial No. Components Mean SD Range

1. Age (years) 26 5.78 18-36

2. Time to intervention (hours) 4.9 1.28 3-7



DISCUSSION:
In a broad sense it is dened as “ligamentous disruptions with loss of 
continuity of tibiofemoral articulation including those with plain 
radiographic tibiofemoral alignment but with multiple injured 

[3]ligaments and gross instability on stress testing .” The high incidence 
of involvement of neurovascular structures namely popliteal artery 
and common peroneal nerve makes this condition an orthopaedic 
emergency and demands a high degree of suspicion from the doctor to 
prevent dire consequences such as vascular embarrassment and 
eventually loss of limb. The reported incidence of injury to the 
popliteal artery in varying degrees from involvement of only the intima 

[1]to complete transection is 32%-45% . The rate of amputation 
following such injuries is estimated at 20% which rises ominously to 

[16]86% if not managed within 8 hours . This is due to poor collateral 
circulation around the popliteal artery which makes it difcult to 
maintain viability of the limb but can deceptively maintain palpable 

[25]dorsalis pedis pulsations transiently .

In terms of epidemiology, a higher incidence has been reported in 
[26] males, with the male to female ratio standing at 4:1 a ratio which was 

similar to that in our study. Despite its overall low incidence attributed 
partially to its propensity of spontaneous reduction, the number of 
cases identied has been steadily rising due to various factors such as 
an increase in the number and frequency of sports and professions 
which make a person vulnerable to this condition which has shifted the 

[11]mean age to young adults . Similarly, the mean age of our patients 
was 26 years. It is predominantly a closed condition but is reported as 

[27]open injury in 5%-17% cases . It is commonly unilateral with 
[28,29]incidence of bilateral dislocations around 5% . All the cases 

included in our study were closed unilateral dislocations.

In terms of management of knee dislocation, conservative method by 
reduction and splintage by a cast or hinged brace (to prevent recurrent 
dislocation and instability) for several weeks or months has long been 
the mainstay for treatment in simple dislocations as demonstrated by 

[30] [31] [32]Taylor et al. , Mitchell  and Thomsen et al. , whereas those with 
[14,15]hard signs of vascular injury have been approached surgically .

 
Those with active or impending compartment syndrome are supposed 
to be managed rst by immediate fasciotomy, preferably of all four 
compartments, to release the pressure and permit blood ow.

It has been reported as early as 1991, when a tibiofemoral Steinmann 
pin was used to protect the reconstructed artery. In modern 
orthopaedics however, based on a similar concept, a spanning external 

 [28,33]xator is preferred to protect the reconstructed vasculature . This is 
coupled with delayed ligamentous repair, (around 6 weeks) after the 
inammation and swelling subsides. An external xator has been 

 [3]documented to give good results . It is advisable to conduct 
neurovascular examination both before and after reduction followed 
by monitoring for a minimum of 24 hours post reduction, at regular 
intervals, in all cases. This is because 27% patients have been reported 

 [12]to have palpable pulses at the time of diagnosis of vascular injury . 
Patients with ABI <0.9 warrant immediate radiological investigation 
followed by the necessary interventions. Patients with ABI >= 0.9 too 
need to be observed and serial examinations documented to avoid any 

[13,34]possibility of ischemic changes . All our patients underwent 
reduction followed by spanning external xator stabilization with 
serial ABI monitoring. The patients had signicant improvement in the 
ABI post-procedure within the next 48 hours as analysed by 
Friedmann's test (p<0.05) and reached within the normal range for all 
patients on the 36-hour measurement. 

Various studies including meta-analysis and reviews of orthopaedic 

literature have documented a better outcome in patients treated 
surgically for the dislocation to those treated conservatively as 

[17-22]calculated by ROM, LKSS and IKDC . Treatment by extended 
period of external xation, banking on the stabilizing potential of 
arthrobrosis in such serious cases showed more than satisfactory 
results with mean LKSS at 78.3 and mean IKDC at 68.17. The debate 
between ROM preservation and stiffness has been long standing. In 
our study the mean ROM was close to full at 135.8 degrees however 
the AP translation of tibia was 9.16mm which translates into relatively 

 [21]less stability . This was conrmed by the fact that 9 out of 10 patients 
felt instability or giving away sensation in rigorous activities. 
Rehabilitation of patients with knee dislocation particularly those 
caused by high velocity trauma is tedious, tardy and exhaustive. Of 
particular importance is strengthening of quadriceps, hamstrings and 
calf muscles which act as a tether, support and shock absorbers to a 

[15]degree for the knee joint . Our patients returned to daily activities at 
an average of 12 weeks. 4 (40%) of our patients had an associated tibial 
tuberosity avulsion fracture, all of which united by the time of the 
second month follow-up.

The common complications and sequalae of a treated knee joint 
dislocation include varying degree of persistent chronic pain (25%-
68%), persistent instability in at least one plane (18%-100%) with a 
feeling of giving away or locking upon strenuous work, knee stiffness 
especially in those undergoing early reconstruction and repair, and 

[35]arthrobrosis (5%-71%), 29% of whom require adhesiolysis . Total 
internal derangement of knee is one of the consequences of 
conservative management of multiligament damage which in turn 

 [36]leads to chronic pain, instability and restricted range of movement . 
Apart from intermittent pain, locking and giving away sensation upon 
rigorous activities, no such complaints were noted in our patients. The 
fact that the overall patient satisfaction was 8 out of 10 shows that the 
patients were happy with the eventual result. Low sample size of our 
study, limited catchment area and a relatively shorter mean follow-up 
of just less than 2 years post-procedure were tangible weaknesses in 
our study which necessitates the need for further studies in order to 
extrapolate the ndings to a larger population. 

CONCLUSION:
Granted operative management has proven to show better outcomes in 
the recent past, but a majority of the population in developing countries 
is nancially ill-equipped. Hence, a middle path regimen of extended 
period of ex-x immobilization can be a viable management option in 
dislocations complicated by vascular involvement and damage to 
more than 2 ligaments and/or cartilages provided the patient is 
expected to have a sedentary lifestyle. This has shown by the PROMs 
and clinical assessment of the patients in our study, however, we 
encourage more studies with a higher sample size and demographic 
variability to establish the efcacy of this proposed protocol. Soft 
tissue repair/reconstruction can be undertaken based on future 
symptoms, will and affordability of the patient.
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Introduction
Androgenic alopecia (AGA) is one of the 
leading causes of hair loss in the world 
with an incidence of up to 70% in men 
and 10% in females.[1,2] Genetic, hormonal, 
and environmental factors are some of the 
causes in its evolution which affect both 
men and women.[3] Some studies also 
indicate an impactful role of psychological 
factors in the development of alopecia.[4]

The	 first	 change	 noticed	 in	 men	 is	 a	
bi-temporal recession in 96% of sexually 
mature Caucasian males beginning at the 
time of puberty up to the fourth decade of 
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Abstract
Background: Androgenic alopecia (AGA) is a common form of nonscarring alopecia encountered 
in	 daily	 dermatology	 practice.	 Both	 apparent	 and	 imperceptible	AGA	 has	 a	 significant	 impact	 on	
an individual’s personality, where physical appearance plays an important role in the probable 
prospects for marriage as well as other social aspects. Hair loss, thus, can severely hamper them 
for both men and women with clinical severity of alopecia not necessarily correlating with the 
quality	 of	 life	 (QoL)	 of	 the	 patient.	 Objectives:	 The	 objective	 is	 to	 assess	 the	 QoL	 in	 patients	
with	 AGA	 attending	 a	 tertiary	 care	 hospital	 in	 western	 India	 and	 compare	 QoL	 with	 hair	 loss	
severity (HLS), rated by both dermatologist and patient. Materials and Methods: One hundred 
and four patients, clinically diagnosed with AGA, consenting for the study over a period of 1 year 
were	included.	Demographic	data	of	the	patients	were	recorded.	QoL	was	assessed	using	skindex‑16	
questionnaire; HLS was assessed through self-administered questionnaires completed by patients 
and dermatologists. Data were analyzed using Wilcoxon signed-rank test, Kendall’s tau correlation 
coefficients,	and	Chi‑square	test.	Results: The mean global score of Skindex–16 was 45.75 ± 16.90, 
with highest scores from emotions (64.93 ± 23.26). A positive correlation was found between the 
patients’ HLS rating (r = 0.33, P < 0.0001) and the clinical HLS rating. However, patient rated 
the	extent	of	 their	hair	 loss	as	more	severe	 than	 the	dermatologist.	Patient‑related	HLS	significantly	
correlated with the mean global score of Skindex–16 (P < 0.0001) as well as with all the subdomain 
scores (P	 <	 0.0001),	whereas	 dermatologist‑rated	HLS	 only	 significantly	 correlated	with	 the	 global	
score of Skindex–16 (P = 0.04) but not with the subdomain scores. Limitations: As Skindex-16 is a 
self-reported questionnaire, there may be a recall bias. Another limitation of our study is the sample 
size;	a	study	with	a	bigger	sample	size	 is	 required	 to	vindicate	our	findings.	Conclusion: The study 
demonstrates that AGA patients perceived their HLS as more severe than the dermatologist. Both 
patient-related HLS and dermatologist-rated HLS showed statistical correlation with the total global 
Skindex-16 score. Hence, dermatologists need to be more alert and should address the psychosocial 
and	QOL	issues,	when	treating	patients	with	AGA.

Keywords: Androgenic alopecia, hair loss severity, hair loss, quality of life, skindex‑16
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life. Whereas, in women, most commonly 
a progressive centrifugal pattern of hair 
loss over the scalp is seen with two main 
peaks	 of	 onset;	 first	 in	 the	 third	 decade	
and the second peak starts from the age of 
40 years until menopause, associated with 
more severe hair loss if onset is earlier.[3,5] 
Although the clinical presentation varies, 
pathogenesis is quite alike in both the 
genders.[6]

Previous studies reveal that patients 
who have either clinically imperceptible 
or clinically apparent hair loss can 
have	 significantly	 decreased	 quality	 of	
life	 (QoL).[7,8] This may lead to emotional 
changes such as feeling upset, angry, and 
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worried about their condition. As the medical therapies in 
the treatment of AGA are still are not curative, and with 
the advent of wide spread social media and the need to 
define	oneself	using	them,	these	adverse	effects	due	to	hair	
loss are not unexpected.[4]	 Specific	 psychosocial	 findings	
in	 those	with	hair	 loss	 include	 loss	of	 self‑confidence,	 low	
self-esteem, and heightened self-consciousness.[9]

Different questionnaires and instruments are used to assess 
QoL	 in	 dermatologic	 patients.[7,10] However, skindex–16 
is one of the best dermatological instruments to measure 
dermatology‑specific,	health‑related	QoL,	which	in	turn	can	
also assess patients’ experiences.[11,12]

As clinically imperceptible alopecia too has detrimental 
effects	on	QoL	 in	both	men	and	women,	 it	can	be	 inferred	
that clinical assessment of hair loss severity (HLS) cannot 
accurately predict its psychosocial impact. The objective 
of	 this	 study,	 thus,	 was	 to	 assess	 the	 QoL	 in	 patients’	
with	AGA	 and	 compare	 QoL	 with	 HLS	 as	 rated	 by	 both	
dermatologist and patient.

Materials and Methods
Patients clinically diagnosed with AGA attending the 
outpatient department of our tertiary care institute 
over 1-year period between May 1, 2018, and April 31, 
2019, were included in the study after the institutional 
ethics committee clearance. A total of 104 consenting 
patients with AGA were included in the study after 
obtaining a written informed consent. The patients 
presenting with other co-existing hair disorders such as 
cicatricial	 alopecia,	 telogen	 effluvium,	 and/or	 alopecia	
areata (AA) were excluded from the study. Demographic 
data and clinical characteristics such as age, gender, onset/
symptoms, duration of hair loss, family history, drug history, 
treatment history, and other comorbidities of the patient 
were recorded. The clinical severity of AGA was assessed 
using Norwood–Hamilton[13] scale for men and Ludwig 
scale[14] for women. All patients completed the skindex-16 
questionnaire[15] [Table	 1]	 (which	 is	 dermatology‑specific	
QoL	 instrument	 with	 a	 100‑point	 scale	 where	 high	 scores	
indicate	poor	QoL)	by	answering	questions	with	 respect	 to	
their hair loss. Further, patients completed another author 
devised questionnaire [Table 2] to evaluate their perceived 
HLS that was documented by a single dermatologist.

Measures

Assessment of quality of life using skindex‑16

A	 self‑reported	 dermatology‑specific	 QoL	 measurement	
tool, Skindex-16, was used after obtaining due permission 
from Mapi Research Trust. This instrument consists of 
16 questions, with three kinds of scales: A symptom 
scale (4 items), a function scale (5 items), and emotion 
scale (7 items) that are related to the effects of dermatologic 
disorders	 on	 QoL.	 This	 tool	 is	 a	 validated,	 sensitive,	

reliable,	 and	 specific	 measure	 of	 the	 extent	 to	 which	 the	
dermatologic conditions of patients’ bothers them. Every 
question inquired about the degree to which the patients’ 
had been bothered by their dermatologic disorder 1 week 
before the administration of this questionnaire. Patients 
answered every question with a number that ranged from 
0 (never bothered) to 6 (always bothered). After completion 
of skindex-16, the responses to each item were transformed 
to a linear scale ranging from 0 (never bothered) to 
100	 (always	 bothered),	 thus	 higher	 values	 reflect	 a	 lower	
QoL.[15] Mean global skindex-16 score and subdomain 
scores (symptoms, emotions, and function) were converted 
to a linear, 100-point scale as well.

Assessment of hair loss severity using participant 
questionnaire

Participants completed a self-administered HLS 
questionnaire that indicated the visually perceived severity 
of their diagnosis of AGA on a 5-point scale (where 

Table 2: Author devised questionnaire to evaluate the 
perceived hair loss severity by patients

Hair loss severity Patient perception of hair loss
Grade 1 Very mild hair loss
Grade 2 Mild hair loss
Grade 3 Moderate hair loss
Grade 4 Severe hair loss
Grade 5 Very severe hair loss

Table 1: Skindex‑16 (reproduced with permission)
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5 = very severe hair loss, 4 = severe hair loss, 3 = moderate 
hair loss, 2 = mild hair loss, and 1 = very mild hair loss).

Assessment of hair loss severity using dermatologist 
questionnaire

A self-administered questionnaire to clinically assess 
HLS was completed by a single dermatologist who was 
blinded to the patient’s response, using Norwood–Hamilton 
scale (ranging from Grade I-VIII) for males and Ludwig 
scale for women (ranging from no hair loss – Ludwig 
III). The association between the clinical grading and the 
patient’s own assessment of their HLS was then assessed 
as per Table 3.

Statistical analysis

R I 386.3.5.1 was used to analyze the data. The Wilcoxon 
signed-rank test was used to compare hair loss ratings 
between patient and dermatologist. Kendall’s tau 
correlation	 coefficient	 was	 used	 to	 determine	 whether	
patient-rated hair loss (from patients’ questionnaire) was at 
variance with the clinical assessment of hair loss (from the 
dermatologist’s questionnaire) and to assess whether patient 
and/or	 dermatologist‑rated	 hair	 loss	 correlated	 with	 QoL.	
Chi‑square	test	was	used	to	assess	the	significance	of	QoL.	
Ordinal logistic regression analysis was performed to study 
the effect of gender and education status on HLS. P < 0.05 
was	considered	as	statistically	significant.

Results
A total of 104 patients participated in the study where 
26.9% (28) were female and 73.1% (76) were male. The 
mean age of the study population was 29.68 ± 8.88 years 
with nearly three-fourth of the patients ranging between the 
ages of 21 and 30 years (67.3%), indicative of early age of 
manifesting with AGA. The onset of disease was insidious 
in 98.1% of the patients. Majority of the participants 
in the study were graduates (85.57%). For most of the 
patients (75%), the duration of hair loss was between 1 and 
5 years with a mean of 3.71 ± 3.77 years. However, only 
37.5% of the patients had a history of having undergone/
actively receiving treatment for the same. Family history 
of similar complaints was found to be present in 62.5% 
of the patients. Clinically, majority of the male patients 
were diagnosed with Grade 3 as per Norwood–Hamilton 
scale followed by Grade 4 and 2 respectively in males and 
Ludwig Grade 2 severity followed by Ludwig Grade 1 in 
females [Table 4].

Dermatology‑related quality of life

Replies to the skindex-16 were indexed from 
0 (never bothered) to 100 (always bothered). The 
skindex-16 questionnaire was studied under three 
subscales, i.e., symptoms, emotions, and functions 
and also evaluated for overall mean global score. The 
mean Global Skindex-16 score was 45.75 (standard 
deviation [SD] = 16.90, n = 104) [Table 5]. Highest scores 

were recorded from the emotions domain, indicating 
lowest	 QoL	 (mean	 =	 64.93	 ±	 23.26).	 This	 was	 followed	
by function domain (mean = 43.08 ± 21.14) and then the 
symptom domain (mean = 15.54 ± 13.02).

Patient‑rated hair loss severity compared with clinical 
hair loss severity

A positive correlation was found between the patients and 
dermatologists clinical HLS rating (r = 0.33, P < 0.0001). 
However, 77.63% (76) male and 82.14% (23) female 
patients’ clinical assessment score was not matching their 
own perception of HLS. The data indicate that a patient rates 
the extent of their hair loss as more severe (mean = 4) than 
does a dermatologist (mean = 3, P < 0.0001) implying that 
there	 are	 significant	 differences	 between	 the	 classification	
of HLS between the patient and dermatologist [Table 6]. 
By considering Ludwig score “3” as severe and Norwood 
Hamilton score “5–7” as severe. Furthermore, Skinde × 16 
score “4–5” taken as severe. We observed that, 63 (60.58%) 
subjects think that they have severe AGA problem. While 
using clinical scale assessment, we found that 13 (12.5%) 
had severe AGA problem. Using cross tables, we found that 
out of 104 subjects, 22 (21.2%) are correctly matched with 
clinical scale assessment, whereas 74 (71.1%) responders 
thought that they had severity more than the clinical scale 
while 8 (7.7%) thought to have less severity than clinical 
assessment scale.

Using ordinal logistic regression analysis, it was found that 
gender	did	not	significantly	influence	(odds	ratio	2.04;	95%	
confidence	 interval	 0.84–4.97; P = 0.12) HLS assessed by 
the patients.

Quality of life and hair loss severity rated by both 
patient and dermatologist

Patient‑related	 HLS	 significantly	 correlated	 with	 the	
mean global Skindex-16 score (P < 0.0001) under the 
subscale of symptoms (P = 0.25), emotions (P = 0.0005), 
and function (P < 0.0001) subscales [Table 7]. This 
indicates	 that	 Skindex‑16	 is	 a	 reliable	 predictor	 of	 QoL	
of a patient with alopecia and correctly represents the 
impact of hair loss on the various aspects of a patient’s 
life.	 Dermatologist‑rated	 HLS	 also	 significantly	 correlated	
with the total global Skindex-16 score (P = 0.04), but it 

Table 3: Co‑relating parameters used for hair loss 
severity as rated by patient with dermatologist using 

Norwood‑Hamilton scale in males and Ludwig scale in 
females

Hair loss severity (as per 
patient)

Norwood‑Hamilton 
scale

Ludwig 
scale

Grade 1: Very mild hair loss Grade I No hair loss
Grade 2: Mild hair loss Grade II Grade I
Grade 3: Moderate hair loss Grade III-IV Grade II
Grade 4: Severe hair loss Grade V-VI Grade III
Grade 5: Very severe hair loss Grade VII-VIII
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did not show statistical correlation with the subscale scores 
signifying that dermatologist-rated HLS may predict the 
overall	 QoL,	 but	 it	 is	 a	 weak	 predictor	 of	 the	 impact	 the	
disease has on a patient’s psychology and emotions.

Discussion
Although AGA is one of the most common hair loss 
disorders,	 it	 can	 significantly	 affect	 a	 patient’s	 QoL.[1-4] It 
may be regarded clinically as a mild disorder; however, 
it often leads to serious distress in everyday lives of both 
men and women.

Demographic data, including age and gender of patients 
affected with AGA in our study were comparable to 
other similar studies.[6] The mean duration of hair 
loss (3.71 ± 3.77 years) in our study was near to the study 
conducted	 by	 Zhang et al. (4.49 years).[7] Reports suggest 
the prevalence of AGA to be more severe in patients with 
positive family history[6,16] which was comparable to our 
study. Similar to our study, it was reported that acne was 
the major problem in patients with AGA.[6,17] It has been 
reported	that	treatment	or	drug‑induced	hair	loss	is	difficult	
to	 confirm.[18] However, in our study, most of the patients 
had neither the drug history nor the treatment history.

A study conducted by Gonul et al.[19] reported that Ludwig 
Grade 2 (38 patients) and Hamilton Grade 3 (12 patients) 
were the most common types in women and men, 

Table 4: Demographic including clinical characteristics 
of the study patients

Variables n (%)
Age (years)

<20 6 (5.8)
21-30 70 (67.3)
31-40 15 (14.4)
41-50 10 (9.6)
>50 3 (2.9)

Sex
Female 28 (26.9)
Male 76 (73.1)

Education
Up to preuniversity course 15 (14.4)
Graduation and more 89 (85.57)

Onset
Insidious 102 (98.1)
Sudden 2 (1.9)

Progression
Gradual 97 (93.3)
Sudden 6 (5.8)
Rapid 1 (1.0)

Duration (years)
<1 12 (11.5)
1-5 78 (75.0)
5-10 11 (10.6)
>10 3 (2.9)

Family history
Present 65 (62.5)
Absent 39 (37.5)

Comorbidities
Acne 18 (17.3)
Menstrual irregularities 4 (3.8)
Hypertension 1 (1)
Hypothyroidism 1 (1)
Pityriasis capitis 16 (15.4)
Pityriasis capitis, hypothyroidism 1 (1)
Scalp folliculitis 1 (1)
Seborrheic dermatitis 3 (2.9)
Type II diabetes mellitus 1 (1)

History of drug intake
Absent 101 (97.1)
Injectable corticosteroids 1 (1.0)
Oral contraceptive pills 2 (1.9)

Treatment for same illness in past
Absent 65 (62.5)
Present 39 (37.5)

Norwood-Hamilton scale
Grade 2 17 (22.4)
Grade 3 31 (40.8)
Grade 4 19 (25.0)
Grade 5 5 (6.6)
Grade 6 2 (2.6)
Grade 7 2 (2.6)

Ludwig scale

Table 4: Contd...
Variables n (%)

Ludwig 1 11 (39.3)
Ludwig 2 12 (42.9)
Ludwig 3 4 (14.3)
No hair loss 1 (3.6)

Table 5: Skindex‑16 quality of life: Subscale domain 
scores and global score

Domain n Mean±SD
Symptoms 104 15.54±13.02
Emotions 104 64.93±23.26
Function 104 43.08±21.14
Overall 104 45.75±16.90
Scores inversely related to quality of life (high score indicates low 
quality of life). SD: Standard deviation

Table 6: Comparison of hair loss severity as rated by the 
patient and by the dermatologist

Hair loss severity# 
Median (range)

P

By patient By dermatologist
Male 4 (1-5) 3 (2-5) <0.0001*
Female 4 (2-4) 3 (1-4) 0.0001*
Overall 4 (1-5) 3 (1-5) <0.0001*
#Wilcoxon	signed‑rank	test;	*Significant

Contd...
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respectively,	 which	 was	 in	 accordance	 to	 the	 findings	 in	
our study.

A study by Reid et al.[4] included 104 patients having either 
AGA,	 telogen	 effluvium,	 or	AA	where	QoL	was	 evaluated	
using Skindex-16 and HLS severity was compared as 
rated	 by	 the	 patient	 with	 the	 dermatologist.	 Their	 findings	
were nearly similar to our study with a mean global score 
of 57.3 (SD ± 16.2) in their study, which was 45.75 
in	 our	 study	 and	 lowest	 QoL	 reflected	 on	 the	 emotion	
domain	 subscale.	 The	 study	 also	 confirms	 their	 findings,	
which state that a patient’s perception of their disease is 
usually more severe than is clinically perceived and that 
a dermatologist-rated HLS, is in fact a poor indicator of 
the emotional and functional consequences of the disease. 
Overall in our study, the patient’s HLS rating correlated 
more	strongly	with	QoL.

Zhang	 and	 Zhang[7] conducted a study with a total of 178 
participants with either AA or AGA using dermatology 
life	 quality	 index	 (DLQI)	 to	 evaluate	 their	 perception	
regarding their symptoms, feelings, work, hobbies, social, 
and personal relationships as well as treatment dimensions 
of life. The mean duration of hair loss (3.71 ± 3.77 years) 
in our study was near to their study (4.49 years). Although 
their	 study	 showed	 similar	 findings	 when	 comparing	
QoL	 that	 was	 lower	 in	 patients	 with	AGA,	 however,	 they	
reported	no	changes	 in	QoL	with	 respect	 to	 the	severity	of	
hair loss, gender or educational level. Although our study 
made	 similar	 inferences	 to	 that	 of	 Zhang	 et al.[7] with 
respect to educational status and gender, other studies have 
shown	conflicting	results.[4]

Another	 study	 conducted	 by	 Janković	 et al.[20] on Siberian 
patients	 with	 AA	 using	 DLQI	 demonstrated	 that	 alopecia	
negatively	 influences	 QoL;	 however,	 the	 results	 are	 not	
comparable as study population included cases of hair loss 
due to AA.

Literature also has reported that hair follicle disorders 
significantly	 impacts	 emotion	 domain	 rather	 than	 other	
domains.[21] Likewise, in our study, it was found that 
emotion subdomain of Skindex–16 was more adversely 
affected in AGA patients followed by functions and 
symptoms subdomain. It is notable that the present study, 
scores reported for emotional, functional, and symptom 
subdomain were 64.93, 43.08, and 13.02, respectively; these 
findings	 were	 nearly	 matched	 with	 the	 study	 conducted	
by Alsaiariand Fatani,[22] in which scores reported for 

emotional, functional, and symptom subdomain were 54.2, 
32.2, and 37.7, respectively. However, an Indian study by 
Gupta et al. reported the symptom (62.87%) domain to 
be affected more than the emotion domain (55.46%).[23] In 
our study under the emotion domain, the highest response 
was for the question 6 regarding worsening/spread of the 
alopecia whereas in the function domain; maximal response 
was to the question 13 regarding the effect of alopecia 
affecting their desire to be with people. Hence, it implies 
that the dermatologist should provide relevant treatment, 
not just for hair loss, but also tend to the emotional anguish 
faced by them in their daily lives.

Many	 of	 AGA	 patients	 have	 been	 identified	 to	 have	
underlying associated medical conditions which can make 
the hair loss worse, for example, seborrheic dermatitis, 
polycystic ovary disease, metabolic syndrome, and thyroid 
dysfunction	making	it	essential	to	first	address	them.

Since skindex-16 was a self-reported questionnaire there 
may be a recall bias. Furthermore, factors such as duration 
of hair loss, reasons behind loss of hair such as family 
history, treatment history, and knowledge of disease 
spectrum,	 which	 may	 affect	 the	 patients’	 QoL,	 are	 not	
considered in skindex-16.

Conclusion
In our study, we found that differences in illness perception 
can	 lead	 to	 significant	 influence	 on	 the	 disease	 outcome	
with	 respect	 to	 a	 patient’s	 QoL,	 their	 psychological	 and	
emotional status. Counseling regarding the probable causes, 
chronicity and importance in treatment compliance and 
coping	strategies	can	significantly	reduce	the	psychological	
stress	 faced	 by	 such	 patients.	 Our	 findings	 emphasize	 the	
need for dermatologists understand the impact of hair 
loss of the patient’s life, the contrary perception of HLS 
between dermatologists and patients and to individualize 
the treatment protocol accordingly.
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Table 7: Correlation between hair loss severity and global score of Skindex‑16
Hair loss 
severity

Global score of Skindex‑16
Symptoms Emotions Function Total

τ P τ P τ P τ P
Patient 0.1760 0.0257* 0.2673 0.0005* 0.3572 <0.0001* 0.3177 <0.0001*
Dermatologist 0.1160 0.153 0.1373 0.0798 0.1505 0.0564 0.1598 0.0403*
*Statistically	significant
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Several diabetes-related infections occur frequently
such as laparoscopic port infections, mesh

infection due to polymicrobial infections and diabetic
foot ulcer (DFU) leading to amputation. A few years
ago, amputation was just cut and done, leading to
contralateral foot amputation, increased load on
decompensated heart in diabetes resulting in
myocardial infarction and death. Anesthetists were not
aware about the role of regional blocks in DFU that
would decrease the complications and physicians were
adapting to newer drugs of diabetes and insulin.
Incidence of retinopathy and DFU are much greater
than other diabetic complications among patients with
longer duration of diabetes.

It is understood by clinicians that management of
DFU is a multidisciplinary approach. Insulin infusion
is recommended for glucose control during emergency
surgical management of DFU. In case of
hyperglycemia, if insulin is not provided the patient

undergoing surgery develops a state of hormonal
catabolism with increased levels of hormones and
chemical mediators such as growth hormone, cortisol,
glucagon, adrenaline, cytokines, fatty acids and
increase glucose. It is observed that with insulin in-
hospital mortality, bloodstream infection and acute
renal failures are reduced. Consensus statement on
inpatient glycemic control suggest insulin therapy for
treating persistent hyperglycemia and intravenous
insulin infusions are ideal for achieving and maintaining
glycemic control. However, frequent glucose monitoring
is crucial to prevent hypoglycemic events and achieve
optimal glucose control1.

Understanding wound healing in DFU is critical.
Normal wound healing occurs in four stages
hemostasis, inflammation, proliferation, remodeling.
Wound arrest occurs between inflammation and
proliferation. Accumulation of metalloproteins occurs
during wound closure. Wound arrest occurs in first
week after the onset of wound. Wound debridement
should occur with lot of inflammation and should
progress to proliferation without any hindrance of
vascular supply, infection, foreign body or
osteomyelitis.

A 15% reduction in wound area on a weekly basis
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Editor's Comment :

Difficult to treat diabetic wounds occur in patients with
osteomyelitis, vascular insufficiency, renal foot, biofilms,
immunocompromised, and Charcot neuropathic ulcers.
Debridement, effective antiseptics, hydration, offloading and
biofilm management are important aspects of rapid wound
healing.
Negative pressure wound therapy is used frequently and
is very effective. If surgery fails, hyperbaric oxygen therapy
is implemented which improves circulation and granulation
ensuring faster wound healing.

[ Simplified Wound Care/Management - Excerpts from 7th National Wound Care Workshop 2021 ]
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is considered as a normal healing rate. The wounds
that respond below the normal healing rate should be
considered for alternative therapies or further
investigations. A 12-week prospective multicenter
clinical trial in patients with diabetes determined that
the percent change in foot ulcer area after 4 weeks is
a robust predictor of healing at 12 weeks. Prevention
of DFU involves detecting high risk foot in diabetes
mellitus. New investigative modalities for diagnosis of
DFU include biothesiometer, hand held Doppler,
calculating ABI for vascular studies, podoscan for fore
foot pressure and footwear. TIME concept comprising
of evaluation of pathology, comorbidities involved and
offering wound care frequently is used as a part of the
comprehensive approach to manage wounds (Fig 1)3.

Diabetic foot infection and biofilm micro diversity-

Indian perspective :

Biofilm comprises of mixed strains of microbes,
and other cellular debris, formed when these
microorganisms adhere themselves to the wound
surface. It is difficult to get rid of them with traditional
antimicrobial agents as they have several potential
antimicrobial resistance mechanisms. Biofilm process
occurs in five phases wherein phase 1 Formation within
1-2 hrs after contamination, with biofilm adherence in
6-12 h, Growth & multiplication 24 hrs, maturation
occurs in 2-4 days. In phase 5 (dissemination), biofilm
splits creating new colonies4. About 77.1% patients
with DFU are infected with biofilm producing organisms,
particularly the gram-negative organisms with mixed
infection. Most commonly biofilm causing gram-
negative organisms include Escherichia coli (42.2%),
Pseudomonas aeruginosa (23.7%), Klebsiella oxytoca
(11.3%) and Klebsiella pneumonia (9.2%) while few
gram-positive bacteria species include staphylococcus

and streptococci5.
World Health Organization has identified the need

for antibiotic resistant bacteria and provided a priority
list of these organisms, driving the research for
developing new antibiotics with novel mechanism of
action, absence of cross-resistance, new chemical
scaffolds and novel multi-molecular targets. The
moderator also highlighted the presence of resistance
to all the organisms in the culture list during his routine
clinical practice making it difficult to salvage them6.

Diabetic Foot Osteomyelitis :

It is usually a consequence of soft tissue infection
that spread to bone and any bone from the foot may
be involved. Clinical manifestations may be acute in
the form of fever, swelling, pain, or chronic in the form
of DFU. Diabetic foot ulcer is more common in
osteomyelitis when they are >2 cm in size or depth is
>3 mm. Bone testing is performed clinically,
radiologically and using imaging techniques such as
magnetic resonance imaging (MRI). X-ray can detect
cortical abnormalities, periosteum or bony
destructions. Additional evaluations including
microbiological investigations, swab culture, bone
biopsy, bone culture, inflammatory markers in the form
of increased complete blood count (CBC), erythrocyte
sedimentation rate (ESR), CRP, and procalcitonin
measurement may support diagnosis. Panel suggested
conservative or surgical management for osteomyelitis.
Medical management with appropriate antibiotics for
4-6 weeks is effective to salvage patient. After 2-3
weeks, antibiotic review should be taken. Some
patients may not respond, so they can undergo
conservative management such as meta-tarsal head
resection and supportive antibiotics. Major resections
like amputation may be carried out.

Current gapsin wound care management

Saline is the most economical option for wound
irrigation; however, it is not sufficient for cleaning
large and complex wounds complicated with
extensive necrotic tissue, exudate, biofilm, and high
microbial load.

Currently one wound irrigation solution (squeeze
bottle 350 ml/L) and gel containing Polyhexa-
methylene biguanide (PHMB) surfactant is available
but is very expensive (INR 750 for 350 mL bottle).
Hence, cheaper alternative is required.

Other shortfalls include unavailability of economical
and safe antimicrobial formulation that requires fewer
dressing changes.

Fig 1 — Time concept for wound healing3
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Most antimicrobial formulations are less or
ineffective against biofilms.

Overall cost of irrigation vacuum-assisted closure
(VAC) therapy per week is INR 25,000 per person.
Hence, in post-surgical debridement, a topical
product which has maintenance debridement
property would be beneficial and economical.

Following surgical debridement, a product having
attributes such as cleansing action, maintenance
debridement, antibiofilm with sustained
antimicrobial action and efficacy in early wound
closure with faster epithelization are desired.

Biofilm Management :

A non-healing wound is indicative of the presence
of biofilm. The participating Panel suggested
meticulous debridement in the form of surgical,
mechanical, biological, and using newer modalities.
Offloading, managing infection with adequate antibiotic
and finally using ideal antiseptics and dressings are
the key strategies in biofilm management (Fig 2).

Silver Solution/colloid :

Colloidal silver solution disrupts and penetrates
bacterial biofilm. It kills 91% of MRSA within 10 minutes
of application7. It
provides comprehensive
infection control in
lesser time with 50%
faster wound repair. It
provides an effective
scar reduction. Owing
to its anti-adherent
properties, it assists in
easy dressing removal
and has no cytotoxicity.

Smart Bead Technology :

Bead technology is capable of acting for 72 h that
prevents the formation and breaking of biofilm. Iodine
is physically bound to beads (matrix) and released
only when required. Controlled release of iodine
prevents accumulation thereby minimizing
complications. It contains poloxamer (surfactant) that
cleans wound and breaks the biofilm, cadexomer
absorbs exudate and prevents biofilm formation and
iodine is a broad-spectrum antimicrobial agent.

Case Study :

Treatment Modalities :

Surgery types —
The different types of surgeries include Class1

elective, Class 2 prophylactic, Class 3 Curative, and
Class 4 emergency surgery. Preventive surgeries
lengthening of tendon, excision of metatarsal heads,
charcoat foot surgery, ilizarov external fixator, surgery
for claw foot, vascular stents, and bypass surgery
decrease the probability of wound formation in patients
with diabetes. Several preventive foot care clinics are
coming up in India. Hammer toe correction, bunion
and claw feet, charcoat foot, pre-operative stenosis is
some of the deformity corrective surgeries performed
in patients with DFU.

Negative Pressure Wound Therapy (NPWT) :

Negative pressure wound therapy is a process of
extraction of fluid and infection from a wound using a
special dressing (bandage) with a vacuum pump
attached. It is used in myriad of wound types such as
open abdominal wounds, traumatic wounds, venous
ulcers, skin grafts, pressure ulcers, DFU, and chronic
ulcers. This therapy is safe and gives excellent results
in healing wounds. Several randomized clinical trials
have investigated the safety and efficacy of this therapy
in diabetic foot wounds8,9. A comparison of indigenous
NPWT system with commercially available NPWT has
shown equivalent results at a fraction of expenses in
the treatment of DFU for limb salvage (Table 1)10.

Fig 2 — Impaired healing with biofilm formation

A 47-year-old female presented with DFU and
also had hypertension, IHD, and peripheral
neuropathy.
Cadexomer iodine was applied for weeks, would
granulated well. VAC therapy continued for three
sittings at three-day interval with continuous
pressure of 125 mmHg. A STSG was performed
for would closure. As the wounds healed the
patient was mobilized four weeks after surgery
with orthotic shoes. Modified footwear was
given to walk.
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Steps involved in NPWT

method of application :

1. Debride and clean
the wound with isotonic
solution

2. Cut the foam
dressing in shape of wound and
place it on the wound bed

3. Seal the wound with
semi-permeable drape and
make a small hole in the
center

4. Keep the multipotent
adult progenitor cells (MAPC)
to bring distal end in symmetry
with the hole in centre and
connect with negative pressure
source.

Reconstructive Ladder :

It is the spectrum of options
available for wound closure. It
helps to match the complexity
of wound with appropriate level
of treatment. The more
complex and challenging the
wound the higher up you climb
(Fig 4)11.

Extracellular Wound Matrix

(ECM)12 :

In chronic wounds, body’s
naturally occurring ECM fails.
Hence, these exogenous ECM
helps generation of key
components of basement
membrane and epidermal
cells, stimulates cell
proliferation and migration to
assist in modulation of cellular
response. Although costly,

they play a vital role in wound care and management.

Common ECM products :

Epicel-cultured epidermis
Integra-2 layered, bovine collagen and outer silicone
AlloDerm-human cadaver
Biobrane-porcine collagen and semipermeable
silicone membrane
Dermagraft
Apligraph and OrCell
Acell matrix

Fig 3 — Wound care in Diabetes

Table 1 — Characteristics of commercial vs indigenous
group treatment8

Characteristics Commercial Indigenous Negative
Negative Pressure Pressure Wound
Wound Therapy Therapy

Cost of 12-day
  therapy INR 22,000 or $440 INR 400 or $8
Average time 10-15 days 12-16 days
Availability Only metropolitan areas All rural areas
Foam pore size 131 µ 330 µ
Thickness >400 µ 130-200 µ
Suction pressure 125-150 mmHg 150-200 mmHg
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Biomechanics and Offloading :

Diabetic foot ulcers frequently result from abnormal
mechanical loading of the foot, hence early
identification of the foot at risk can help mitigate DFU.
Understanding biomechanics is crucial in the
management of DFU and accordingly mechanical or
surgical offloading is recommended. Neuropathy,
structural deformity, gait abnormalities, and limited joint
mobility are contributing factors to abnormal
biomechanics of diabetic foot, high plantar pressures
and neuropathic ulceration (Table 2). Offloading to
counter altered biomechanics include procedures such
as appropriate foot wear modification, deformity
correction surgeries, tonsillectomy and adenoidectomy
(TA), gastric release, tendon transfers and prosthesis.

Hyperbaric Oxygen for Diabetic Foot Wound :

Hyperbaric oxygen has multi-factorial benefits in
managing DFU asthe chief cause of diabetic wound is
hypoxic tissue. It has a direct and indirect antimicrobial
activity, so potency of antibiotics can be increased. It
helps in post-operative wounds in case of thicker skin
grafts and can reduce tissue edema, improve vascular
angiogenesis thus making healthier grafts.  This
therapy does not depend on haemoglobin values
andhence, it can be use in patients with anemia and
renal failure.

Transcutaneous oximetry measurement of tissue
oxygen levels can determine whether this therapy will
work and if patient requires this therapy or not. There
is modified Wagners grade where patients with grade
III are observed to benefit from hyperbaric oxygen. In
necrotizing wounds and vascular tissues, if
transcutaneous oximetry is done and if oxygen level
is around 30-40 mmHg then this therapy will work. If
100% oxygen is given and if oxygen level improves by
10 mmHg then it will work. Hyperbaric oxygen therapy
is contraindicated in patients with chronic obstructive
pulmonary disease (COPD), upper respiratory tract
infection, and pregnant particularly in COVID-era in
patients with COPD and respiratory infection.

Stem Cell Therapy :

Stem cell therapy is
a promising therapeutic
approach for treating
diabetic wounds and a
favorable option to
amputation for some
patients having no other
substitute for
revascularization. These
products are
recommended only if
primary wound healing is
unsatisfactory even after
standard wound care procedure after 12 weeks.This

therapy is implemented after
debridement, when wound becomes
vascular and healthy. Morbidity period
is less with this therapy and patients are
satisfied in terms of cost and recovery.
It improves healing without surgery.

Rehabilitation :

The participating Panel discussed
about biomechanical correction for fore
foot ulcer healing. Limited joint mobility
commonly causes hallux valgus and

depending on the degree of rigidity, foot wear
modification or callus procedure is beneficial in
patients. Footwear like frontal orthowedge shoes can
be used but again depends on balancing of patients. If
the patient is unable to balance, shoes with two insoles
are recommended so that ulcer sits in an opening and
wound starts healing without much pressure on it. In
addition, podoscan can be done to determine the types
of pressures to give different kinds of inserts.

Newer adjunctive technologies for DFU

management :

Ultrasound
Monochromatic infrared therapy
Transcutaneous electrical nerve stimulation (TENS)
High Voltage Pulsed Current (HVPC)
Pulse irrigation
Negative pressure wound therapy (NPWT) with
instillation
Stem cell
Maggots
Growth factors
Gene therapy
Lasers

Table 2 — Factors contributing to abnormal biomechanics of diabetic foot

Neuropathy Structural deformity Gait abnormality Limited joint mobility
Mononeuropathy

Polyneuropathy Primary (Idiopathic) Foot drop Collagen glycosylation
Sensory Secondary Equinus reduced mobility
Motor    - Muscle atrophy Intrinsic muscle Reduced shock
Autonomic    - Equinus   atrophy absorption

Amputations Clawtoes Increased
Charcot Amputations pressures

Fig 4 — Reconstructive ladder
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Emotional Maturity among Female and Male Students of               

Degree College 

Carol D’Souza1*, Dr. Yasmin D. Nadaf2, Mr. Gururaj Udapi3 

ABSTRACT 

This study was conducted to investigate the Emotional maturity among female and male 

students of degree college Total 350 Samples (175 male and 175 female) were taken from 

various colleges located in Belagavi city. The data was collected with the help of ‘Emotional 

maturity scale’ (English) by Y. Singh and B.  Bhargava. The collected data was statistically 

analyzed with the help of ‘t- test’ to compare between male and female students. The 

evaluations of the study showed no significant difference between male and female students 

on emotional maturity (mean scores of male and female students,109.66 and 109.63 

Keywords: Emotional maturity, Degree college students 

n Emotion is a brief multi component response to some change in the way people 

interpret their present circumstances.  It is different from moods in several ways. For 

example, it can have clear causes and can be particularly brief and implicate 

multiple components. 

 

It is one of the that conditions underlying such feelings, actions and physiological changes 

as occur in fear, anger, excitement and so on. It is a description of routine experiences and 

activities. 

 

Feeling should not be combined with emotions though it is an aspect of every emotion. A 

feeling is a primary simple state of consciousness or an aspect of behavior. 

 

Maturity, is the capacity to deal with the environment in an appropriate manner. “Maturity” 

can be defined as a process where in oneself is constantly striving to achieve a sense of 

emotional health to the greater extent both at intra personally and psychologically. In short, 

it is the process of controlling impulse via the action of ego or self. 

 

In the recent scenario, life is becoming hectic due to modernization. Although man has 

acquired time and space to a great extent, there is a great peril to his/her existence. As our 
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society is becoming more materialistic due to the improvement, emotional and societal stress 

is increasing day by day most importantly to the college students.  

 

Emotional Maturity (EM), is not only necessary for modifying personality pattern but also 

for controlling the growth of individual. It’s the ability to with-stand tension and develop 

high tolerance for disagree circumstances. 

  

The one who can manage feelings appropriately can be called as emotionally matured. There  

is modesty and decency noticed when someone expresses emotions in a realistic manner.  

  

In a research study it was shown that males and females of higher IQ have better emotional 

maturity. EM is one of the person’s growth stages in life and is considered as an essential 

step in achieving the goal and contentment along with achieving the physical, mental, social 

and economic maturity. Therefore, it refers to overall development of an individual 

 

Hypothesis 

There will be no significant difference in the emotional maturity in female and male 

students. 

 

METHODS AND PROCEDURE 

Participants  

A sample size of three hundred and fifty (175 male and 175 female students) from seven 

different degree colleges of Belagavi city, Karnataka served as the participants in the present 

study. Samples were randomly selected from different institutions.  

 

Tools  

 Emotional Maturity scale (English) by Y. Singh and B.  Bhargava was used for the present 

study. EMS is a standardized Questionnaire consisting of 48 items under five categories that 

is Emotional stability, Emotional progression, Emotional adjustment, Personal integration 

(each consisting of 10 items); and Independence consisting of 8 items. It is a five point scale 

in which items of the scale are in questionnaire form and the information of each item has 5 

alternatives like very much, much, undecided, probably and never. 

 

Procedure 

The present study is conducted on degree college students of Belagavi City, Karnataka, 

India. After obtaining approval and ethical clearance from J.N. Medical College ‘Ethics 

committee. For Human subjects ‘Research and from the authorities of educational 

institutions after taking informed consent from the participants, they were assembled in their 

respective classes and were briefed about the study. Then the questionnaires were distributed 

to the students. They were told to fill in the personal details on first page of the scale. The 

investigator made sure that the instructions given were clearly understood.  Doubts if (any) 

were clarified as and when asked by the students. About 30 minutes of time was given to 

complete the task. Once the questionnaires were filled by the concerned participants, they 

were collected by the investigator and were produced for scoring and statistical analysis. 

 

RESULTS 

As college students are the future of the country, emotional maturity plays an important role.  

It is that capacity of the person, to analyse an event and to behave accordingly to what is  

finest to oneself as well as to others in that very situation. 
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Table 1: Showing Mean and SD scores of male and female students on emotional 

maturity with t- value and p- value. 

Gender N Mean SD SE t-value P-value 

Male 175 109.66 30.23 2.29 0.0099 

 

0.9921 

 Female 175 109.63 23.28 1.76 

 

As shown in the table no 1, Mean Score of the male students is 109.66 with SD of 30.23, 

whereas the Mean Score and SD for female students are 109.63 and 23.28 respectively. The 

t- value is 0.0099 and p- value is 0.9921. The computed t- value suggests that there is no 

significant difference in emotional maturity between male and female students, but there 

exists a mild difference. Hence the Hypothesis has been verified and accepted. 

 

Graph 1: Showing comparison of Mean and SD scores of male and female students on 

emotional maturity 

  
 

 As our society is becoming more materialistic due to the improvement, emotional and 

societal stress is increasing day by day most importantly to the college students. Emotional 

maturity (EM), is not only necessary for modifying personality pattern but also for 

controlling the growth of individual. 

 

A research by Ramesh D. Waghmare (2018) on urban and rural college students regarding 

EM showed that city students showed more social maladjustment, emotional instability, 

dependency when compared to rural students. 

 

The current research was conducted on “Emotional Maturity among Female and Male 

Students of Degree College” of Belagavi City, Karnataka, India. EM is one of the leading 

aspects that contribute to the development of an individual’s life. The ability to understand 

emotions and manage their emotions in different spheres of life is vital because it helps to 

stay calm, relaxed and makes better decision in his/her life. Therefore, it is necessary to 

compare the level of emotional maturity among male and female students. The findings of 

the study revealed that there was no significant difference was found between emotional 

maturity of male and female degree students. 
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The results of the present study can help the individuals to know their level of emotional 

maturity. It will be useful for the students to know their emotional behaviour as well as helps 

teachers and parents to train them in an appropriate manner. Therapeutic techniques and 

counselling can also be given to the students which will help in improving their Emotional 

maturity, performance and career. 
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Emotional Intelligence in Sportspersons and Non-Sportspersons 

Rozisahar B. Jamadar1*, Dr. Yasmin D. Nadaf2 

ABSTRACT 

Emotional intelligent is the quality that enables us to confront with patience, insight and 

imagination, many problems that we face in our effective relationship with ourselves and 

other people. It is “an innate potential of a person to realize, comprehend, identify, utilize, 

understand and interpret the emotion” EI has become an integral part of an individual’s life, 

from simplest to the most difficult task /situation emotional intelligence plays a significant 

role. Educators, Executive, and lifestyle gurus agreed that in this contemporary world what 

people need more in their life is emotional awareness. A sample size of 200 was chosen (100 

Sportspersons and 100 Non-Sportspersons) from various institutes located in Belagavi city. 

EII (English) by Dr. S. K. Mangal and Mrs. Shubhra Mangal was used. Mean, SD and t- test 

were carried out to make comparison between the sample groups. The analysis of the results 

showed there is a significant difference in Emotional Intelligence of Sportspersons and Non-

Sportspersons. 

Keywords: Emotional Intelligence, Sportspersons and Non-Sportspersons 

motional intelligence is the ability of an individual to feel, observe and recognize 

his/her emotions. In other words, it can be described as innate potential of a person to 

realize, comprehend, identify, utilize, understand and interpret the emotions. It 

requires some kind of expertise to make out what an individual is going through or what 

he/she is concerned. To figure out the emotions of others is much more complex concept. 

Emotional intelligence assist’s one to distinguish and make use of their emotions in proper 

and useful manner in their daily as well as professional life.  

 

Emotions are present in all the things which we do in our day-to-day life such as action. 

Decisions and judgment. An emotional intelligent person knows this and uses their 

knowledge to govern or organize their emotions. The importance of emotional intelligence 

has been recognized throughout the world.  

 

Anger, Joy, Happiness, Sadness, Love, Hate are some of the basic emotions. Emotions can 

be divided into positive or negative emotions because emotions are just emotions that serve 

its purpose. Emotions are responses to specific situations hence it can be defined as positive 

or negative emotions. 
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Some of the basic positive emotions that are experienced by every individual throughout the  

world include Excitement, Curiosity, Amusement, Peace, Bliss, Affection, Kindness, 

Pleasure etc. On the other hand, few negative emotions include Grief, Sorrow, Depression, 

Embarrassment, Worry, Panic etc. All emotion have its own function that helps the 

individual to respond in particular situation that is required in given time. Hence, EI plays an  

important a role in everyone’s life.  

 

Hypothesis 

There would be significant difference between the emotional Intelligence of Sportspersons 

and Non-Sportspersons. 

THODS AND PROCEDURE 

Participants  

A sample size of Two hundred age ranging from 16 to 25 years (100 Sportspersons and 100 

Non-Sportspersons) from various institutes located in Belagavi, Karnataka served as the 

participants in the present study. Sample were randomly selected from different institutions.  

 

Tools  

Emotional Intelligence Inventory by Dr. S. K. Mangal and Mrs. Shubhra Mangal was used 

for the present study. EII is a standardized Questionnaire consisting of100 items under four 

areas- Intrapersonal Awareness, Interpersonal Awareness, Intrapersonal Management, 

Interpersonal Management, (each consisting of 25 items). It is a self-reporting three-point 

inventory, in which items are in a questionnaire method and the information for each item 

has 3 alternatives like Always, Sometimes, and Never. 

 

Procedure 

The present study is conducted on Sports persons and Non-Sportspersons of Belagavi 

District, Karnataka, India. After obtaining approval and ethical clearance from J.N. Medical 

College ‘Ethics committee for Human subjects ‘Research and from the Institutional 

authorities and Sports Regional Officer; after taking informed consent from the participants, 

the selected sportspersons were gathered in the hall of respective sports academies/ 

institutions, where brief idea of the study was given to them: Questionnaires and answer 

sheets were distributed among the participants and instructions was given to fill in the 

questionnaire. The doubts (if any) of the participants will be dealt with. The experimenter 

was assured that the instructions given were clear. Approximately 30 to 40 minutes were 

given to fill in the questionnaire. Once the answer sheets were filled by the participants, the 

investigator checked the answer sheet whether they were filled completely and accurately by 

participants and collected back the filled in questionnaires and produced the same for 

scoring and statistical analysis. 

 

RESULTS 

Emotional Intelligence has become an integral part of an individual’s life; from simplest to 

the most difficult task /situation it plays a significant role. EI not only plays a crucial role in 

success but it also plays a vital role in other aspects such as health, happiness and 

maintaining relationships with others.  

 

Table 1: Showing mean and SD scores of sportspersons and Non-sportspersons on 

emotional intelligence. 

Variable Groups Mean SD SE t-value P-value 

Emotional 

intelligence 

Sportsperson 132.11 13.47 1.35 4.4920 

 

0.0001*** 

 Non-sportsperson 123.49 13.67 1.37 
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As shown in the table No 1, the Mean Score of the Sportspersons is 132.11 with SD of 

13.47, whereas the Mean Score and SD for Non-sportspersons are 123.49 and 13.67 

respectively. The t- value is 4.4920 and p- value is 0.0001. The computed t- value suggests 

that there is a significant difference in emotional intelligence of sportspersons and non-

sportspersons. Hence, the hypothesis “There would be significant difference between the 

Emotional Intelligence of Sportspersons and Non-Sportspersons has been verified and 

accepted. 

 

Graph 1: Showing comparison of Mean and SD scores of sportspersons and non-

sportspersons 

 
 

DISCUSSION 

Emotional Intelligence is a skill or talent to have deep awareness of one’s own emotions and 

the emotions of others. Individuals can use this knowledge to guide their thoughts and 

behaviours. Researches also proved that a person’s Emotional Quotient (EQ) can be a major 

indicator of success than his/her IQ. EI not only plays a crucial role in success but it also 

plays a vital role in other aspects such as health, happiness and maintaining relationships 

with others. 

 

The results of the study conducted by Yadav K (2017) on emotional intelligence between 

sportspersons and non-sportspersons (n=40) revealed that the emotional intelligence was 

higher among sportspersons than non-sportspersons. 

 

In one of the earlier studies, conducted by Malla (2018) revealed that there is a significant 

difference in emotional intelligence of sportspersons and non-sportspersons. 

 

The current research was conducted on “Emotional Intelligence between Sportspersons and 

Non-sportspersons” of Belagavi District, Karnataka, India. Emotional Intelligence is one of 

the leading factors that contribute to the success of an individual’s life. The ability to 

perceive or understand emotions within one's own self and among others is very important 
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because it helps to make better decision in his/her life. Therefore, comparing the level of 

emotional intelligence between sportsperson and non-sportsperson. The findings of the study 

reveals that there is a significant difference between emotional intelligence of sportspersons 

and non-sportspersons. 

 

The results of the present study can help the individuals to know their level of emotional 

intelligence. It will be useful for the coaches and athletic trainers in a proper manner. 

Therapies and counselling can also be given to the individuals which will also help in 

enhancing their Emotional Intelligence, performance and career. 
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ABSTRACT     

Introduction: Hypertension is defined, as a systolic blood pressure (SBP), higher than 140 mmHg, or a diastolic blood 

pressure(DBP), higher than 90 mmHg. The chance of hypertension increases with the age, develops in people below 40 years. 

Hyperuricemia is commonly present, in new-onset essential hypertension, and is a predictor for the development of hypertension. 

Essential Hypertensive patients, have the defect in EDFR which is caused by impaired NO synthesis or, release by endothelial, 

cells, but not by the reduced, availability of substrates, for NO production. The objective of the present study was to estimate the 

levels of serum uric acid and nitric oxide in essential hypertensive cases and normotensive controls. 

Methodology: A case control study was conducted at the department of Biochemistry, Jawaharlal Nehru Medical College- 

Belagavi. A total of 110 patients were studied of which 55 essential hypertensive patients were cases and 55 were controls 

without hypertension. Analysis of serum uric acid and nitric oxide levels was done. Estimation of serum uric acid was done by 

uricase method and estimation of nitric oxide was done by Griess method. The data obtained was analyzed statistically by 

Independent T test to know the association between the parameters. 

Results: In our study the mean serum uric acid levels in cases was 4.67±1.57 and controls was 5.17±1.27 with the p-value 0.0698 

(p>0.05). The mean serum Nitric Oxide levels in cases was 13.98±11.27 and controls was 14.38±10.68 with the p-value 0.0060 

(p<0.05). 

Conclusion: The current study was done in essential hypertensive subjects. The Serum Uric Acid levels were showing increasing 

trend but we could not find statistically significant values, when compared to normotensives. Serum NO levels were decreased in 

essential hypertensive patients compared to normotensive patients and we found a statistical significant difference between them. 

Therefore, in hypertension the role of uric acid and nitric oxide is to be established by further studies with larger sample size. 

Measurement of serum uric acid and nitric oxide levels if done  earlier will help in preventing the progression and development 

of complications like endothelial dysfunction. 

Keywords: Hypertension, Uric Acid, Nitric Oxide. 
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INTRODUCTION  

Hypertension is defined, as systolic blood pressure(SBP), higher than 140 mmHg, or diastolic blood pressure(DBP), 

higher than 90 mmHg. JNC-7 (Joint National Committee) has given the following guidelines:  

1) In patients older, than 50 years, SBP > 140mmHg is much more important Cardiovascular risk factor than DBP. 

2) An increase, of 20/10 mmHg above a baseline of 115/7 mmHg, doubles, the risk of CVD. 

3) Normotensive persons at age of 55 carry a lifetime risk of  hypertension. 

4) Patients with, SBP/ DBP of 120 to 139 mmHg/80to 89 mm Hg require health promoting lifestyle modifications to 

prevent CVD and should be considered as pre-hypertensive. 

5) Most Hypertensive subjects require two or more antihypertensive medications to achieve goal BP. 

6) If the BP is more than,20/10mmHg, consideration should be given to start the therapywith,2 agents, one of which, 

is usually, a thiazide diuretic. 

7) The patients, should be motivated, to follow the, prescribed regimen, given by the clinician, to control BP. 

BP is classified into following stages based on the seventh report of a JNC on prevention, detection, evaluation& 

treatment, of high BP.1 

TABLE 1 Classification of BP 

Classification of BP Systolic BP mmHg Diastolic BP mmHg 

Normal <120 <80 

Prehypertension 120-139 80-89 

Stage 1 Hypertension 140-159 90-99 

Stage 2 hypertension ≥160 ≥100 

 

Due to the hardening of blood vessels, the chance of hypertension increases with the age even though aging of blood 

vessels, can be slowed through healthy living including healthy eating& reducing, salt intake in the diet. 

Hypertension develops in people above 40 years, secondary cause should be excluded like kidney disease, endocrine 

disease, & malformations of blood vessels. Other factors of HTN are, genetic factors that play important role. 

Hyperuricemia is commonly present, in new-onset essential hypertension, and is a predictor for the development of 

hypertension 

In spite of many theories, of serum uric acid elevation, no particular cause has been established, but it could be 

assumed that the, elevation of serum uric acid is due to impairment, in the transport of renal uric acid, so in 

hypertension, hyperuricemia is the indicator of renal damage6 In some studies, the increased, serum UA levels, is 

due to fructose consumption, & thus leading, to chronic increase, in serum UA level & increases BP.9 NO is a two- 

atom compound synthesized by different tissues and cell types in the body. It is produced by three NO synthases, 

which oxidize L-arginine to L-citrulline. Also known as endothelium derived relaxing factor (EDFR) the endothelial 

blood vessels uses NO to relax the surrounding smooth muscle & increases blood flow resulting vasodilation. The 

NO production in human reduces with the increased salt intake. 11Essential Hypertensive patients, have the defect in 
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EDFR, which is caused by impaired, NO synthesis or, release by endothelial, cells, but not by the reduced, 

availability of substrates, for NO production.14 The objective of the present study was to estimate the levels of serum 

uric acid and nitric oxide in essential hypertensive cases and normotensive controls. 

METHODOLOGY 

The present study was conducted in the Department of Biochemistry, Jawaharlal Nehru Medical College-Dr. 

Prabhakar Kore KLE hospital, Belagavi. 110 patients were studied among which 55 were essential hypertensives 

with or without treatment and 55 were normotensives. Serum uric acid and nitric oxide levels were analyzed 

byEstimation of serum uric acid was done by Uricase method and estimation of nitric oxide was done by Griess 

method. The data obtained was analyzed statistically by Independent T test was used to look for association between 

the parameters. 

RESULTS 

During the study period from January 2019 to December 2019,the blood samples of 110 subjectswere collected as 

per the inclusion and exclusion criteria Male subjects were (n=55) and Female subjects were (n=55). 

The nitric oxide levels were reduced in cases (52%) when compared to controls (27%) with the p value <0.05 i.e.  

0.0060, with the highly significant difference observed in essential hypertensive cases as compared to controls, as 

showed in the below table. 

Table No 2: Comparison of cases and controls with levels of Nitric oxide 

Levels of nitric 

oxide 

Cases % Controls % Total 

Normal 26 47.27 40 72.73 66 

Reduced 29 52.73 15 27.27 44 

Total 55 100.00 55 100.00 110 

 

The uric acid levels did not give much difference in cases (5%) when compared to controls (3%) with the p value 

>0.05 i.e. 0.64, whereas no significant difference was observed in essential hypertensive cases as compared to 

controls, as shown in the below table. 

Table No 3: Comparison of cases and controls with levels of Uric acid 

Levels of Uric Acid Cases % Controls % Total 

Normal 52 94.55 53 96.36  

Hyperuricemia 3 5.45 2 3.64  

Total 55 100.00 55 100.00  

Chi-square= 0.2103  P = 0.6472 

 

The Mean± SD was 47.02± 9.08 in cases & 47.67± 8.87 in controls and t -value is -0.3824 which gave negative co-

relation and the p-value is 0.7029 respectively, Whereas no difference was observed statisticallyin the levels of 

essential hypertension in cases as compared to controls in the age group of 30-60 years, as shown in table no 4. 
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Table No 4: Comparison of cases and controls with mean age by independent t-test 

Groups  n Mean SD SE t-value P-value 

Cases  55 47.02 9.08 1.22 -0.3824 0.7029 

Controls  55 47.67 8.87 1.20 

The Mean± SD was13.98± 11.27 in cases and 14.38± 10.68 in controls and p-value >0.05 was 0.685 showing no 

statistical significant difference observed in the essential hypertensive cases as compared to controls,as shown in 

table no 5. 

Table No 5: Comparison of cases and controls with mean Nitric oxide scores by independent t-test 

Groups n Mean SD SE t-value P-value 

Cases 55 13.98 11.27 1.52 -0.4061 0.6855 

Controls 55 14.83 10.68 1.44   

Table no 6, showing Mean± SD in cases was 4.67± 1.57 & controls was 5.17± 1.27 and the p-value is 0.0698 which 

was not found to be statistically significant. 

Table No 6: Comparison of cases and controls with mean Uric acid scores by independent t-test 

Groups n Mean SD SE t-value P-value 

Cases 55 4.67 1.57 0.21 -1.8315 0.0698 

Controls 55 5.17 1.27 0.17   

 

DISCUSSION 

In our study, 110 subjects were enrolled with 55 essential hypertensive cases & 55 normotensive controls, between 

30-60 years were taken. The serum UA & NO levels were investigated. The study reveals that UA and NO levels 

were found to be higher in men than in women, with the p-value >0.05, showing statistically non-significant 

difference. These findings were similar to the study done by Xioyun Lin et al in China (2019) suggested that UA 

levels were significantly higher in males than in females. 37 

Previous study done by Sarthak Ranjan Nayak et al in Odisha, India (2016) concluded that most hypertensive 

patients fall in the age group of 40-55 years. Their findings said that NO levels were significantly reduced in cases 

than controls. NO is major physiological regulator of basal blood vessel tone, includes the vasoconstrictive action of 

NOS inhibitors which is accompanied by increase in BP, which was found to be similar with our study where the 

serum nitric oxide levels in cases were reduced significantly than controls with the p-value <0.05 (0.0060) that is 

statistically significant.15 

According to the study done by Dr. Rohith Poondhru Reddy et al from Manipal, India (2015), showed that serum 

uric acid leads to hypertension. The reason could be either overproduction or under excretion of UA with the 

severity causing HTN, showing no statistical significant difference in hypertension with or without treatment. These 

findings were similar to our study where the serum uric acid levels in essential hypertensive subjects did not differ 

statistically compared with the normotensive subjects with the p-value >0.05 (0.6472).17 
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Analysis of data by independent t-test, was done to compare the NO levels in both cases and controls, according to 

the study done by M Chandra et al in Lucknow, India (2003) showed that patients with essential hypertension 

receiving anti-hypertensive drugs alone, did not show much difference but antihypertensive drugs along with 

vitamin E, showed some improvement which was contradictory to our study that gave the p-value >0.05 

(0.6855)which did not show statistical significant difference, because hypertensive subjects were on treatment.31 

The study done by Dr. A Breckenridge from London showed that increased serum UA, increases the BP affecting 

the heart, but did not show significant difference between hypertensive and non-hypertensive subjects, these finding 

were similar to our study, the UA levels were compared in both cases and controls by independent t-test i.e. mean 

serum UA value was 4.67 mg/dL and 5.17 mg/dL, showing no statistical significant difference. 38 

CONCLUSION  

In the present case-control study, among essential hypertensive subjects the Serum UA levels were showing 

increasing trend but we could not find statistically significant values, when compared to normotensives. Serum NO 

levels were decreased in essential hypertensive patients compared to normotensive patients and we found a 

statistical significant difference. Therefore, in hypertension the role of uric acid and nitric oxide is to be established 

by further studies with larger sample size. 
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Abstract
Management of a patient with severe anemia is an important anaesthesia
challenge. We have reported a case of a 24 year old female who presented with
a ruptured extra uterine pregnancy. Patient was having a severe anemia. The
post-operative period was uneventful and patient was discharged 8 days after
surgery. Herewe are discussing amanagement and outcome of this casewhich
was performed under general anesthesia with massive blood transfusion. The
duration of surgery was 1 hour 30 min and haemostasis was achieved in this
period as well.

Keywords: Severe anemia; Ectopic pregnancy; Hypovolemic shock; Massive blood
transfusion

Introduction
Ectopic pregnancy is a common life
threatening emergency and leading cause
tomortality in first trimester (1). Asia inci-
dence 0.6%-1.3% based on total num-
ber of hospital deliveries (2). About 95%
of ectopic pregnancies are located in one
of the fallopian tubes, and most ectopic
implantation is found in the ampullary
region of the fallopian tube while the rare
sites of implantation are the cervix, ovary
and abdominal cavity (3).

Case report
Details: A 24-Year-old female, (Ameri-
can Society of Anaesthesiologist physi-
cal status II (E)), case of 3 gravida 1 liv-
ing 1 abortion, not registered for ante-
natal check-up elsewhere, presented to
the emergency department with history
of amenorrhea of 6 weeks with severe
abdominal pain. Patient had tachycardia
with low blood pressure and severe gener-
alised pallor was present. She denied his-
tory of alcohol and smoking,
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Urine pregnancy test was positive. USG abdomen revealed
normal ovaries, no gestational sac seen in the uterus with
moderate to severe fluid collection seen in abdomen and
pelvis suspecting tubal pregnancy. Patients was immediately
taken up for emergency exploratory laprotomy for suspected
ruptured ectopic pregnancy with hemoperitoneum.

Pre-anaesthetic evaluation of case

On preanaesthetic evaluation, patient was in obvious distress.
She was 158 inches tall and weighed 50kg with pulse rate of
150/ min, regular in rhythm, of low volume. Blood pressure
was not recordable initially. Resuscitation started with I.V
colloid with 2 points of haemaceal. Later the blood pressure
was 86/66 mmHg which was recorded from right upper
arm in supine position. On airway examination she had
adequate mouth opening, no loose teeth, caps or crowns
and mallampatti grading II. Pre-operative investigation
revealed haemoglobin of 2.7 gm/dL, total blood count 9300
cells/cumm, platelet count 80,000/cumm and prothrombin
time 20 sec and international normalised ratio is 1.6.

Planning and Procedures performed

We had ordered 4 units of packed cells and 4 units of
fresh frozen plasma. General anaesthesia was planned for the
exploratory laparotomy as the patient was in a state of shock.
Informed Consent was taken after explaining to the patient’s
attender (spouse) regarding the risk of bleeding, blood
transfusion and general anesthesia related complications.
Two wide bore 18 G intravenous lines secured. Patient
was taken to operation room and standard ASA monitors
(Ecg, Noninvasive BP,Spo2,RR,PR)applied and patients vitals
noted heart rate 150beats per min, Respiratory rate 16
per min ,blood pressure was 80/60mmHg,Ecg was showing
normal sinus tachycardia,Spo2 showing 98%@room air. The
patient was pre-medicated with I.v Inj Ranitidine 50mg, inj
Metaclopromide 10mg, inj ondensentron , Induced with nj.
Glycopyrolate 0.2 mg and Inj Fentanyl 50 microgram. Rapid
Sequence intubationwas donewith Inj propofol 60mg and Inj
Succinylcholine 100 mcg with cuffed endotracheal tube 7.0 F
and fixed on mark 21 cm after confirmation of bilateral air
entry. Anesthesia was maintained with Isoflurane 0.2% and
intermittent boluses of 25mcg fentanyl. Atracurium 0.5 mg
/kg was used for neuromuscular blockade.

Intraoperatively 1500 ml blood was drained from peri-
toneal cavity there was left tubal pregnancy in ampullary
region, left salpingectomy was performed, injection tranex-
amic acid 500mg was given I. V. to maintain hemodynamic
stability, patient was managed with vasopressors like Inj
Ephedrine 0.1mg /kg and 2 points (haemaceal) colloids. Mas-
sive blood transfussion started with 3 units of packed cell vol-
ume and 2units of fresh frozenplasma.Hypothermiawas pre-
vented using intravenous fluid warmer.

Fig 1. Left ampullary

Fig 2. Ruptured left fallopian tube region of ruptured tube
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Fig 3. Blood clots

Fig 4. Fetus(6 week) with ruptured part of fallopian tube
Total duration of surgery was 90 minutes which was

uneventful. On ex-tubation patient was hemodynamically
stable with blood pressure 100/70mm hg, spo2 98%and heart
rate -100bpm was shifted to ICU for further monitoring
where there 1 point PRBC and 2 point of FFP, 2 point of

platelets were transfused next day the patients report were hb
9g/dl, PT, APTT and INR were in normal limit and she was
discharged after 8 days.

Discussion
Several studies have shown that laparotomywas the operation
of choice in women presenting in shock (4–6). However,
women who had an un-ruptured ectopic pregnancy and
were haemodynamically stable would have benefited from
laparoscopic surgical intervention.Malavika et al. (7) reported
that the patients with an ectopic pregnancy who were
haemodynamically stable that underwent the laparoscopic
procedure had earlier post-operative recovery and were
discharged earlier from the hospital.

Conclusion
Anaesthetic implication of anemia in pregnancy are based
on the understanding of normal compensatory mechanisms
to optimize tissue oxygenation. The main aim is to maintain
an optimum balance between the compensatory mechanism
and adequate tissue oxygenation in this patient. Monitoring
should aim at assessing the adequacy of perfusion and
oxygenation and the magnitude of ongoing blood losses.
Deleterious effects of chronic tissue hypoxemia along with
threat of major blood losses in the pre-operative period need
to be anticipated and treated adequately.

Therefore, teamwork is required between the surgeon, the
attending anaesthetist and the blood transfusion service. The
attending anaesthetist should be highly skilled to manage the
complications and prevent mortality.
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INTRODUCTION-  
Preterm premature rupture of membranes (PPROM) complicates close 

3to 3% of all pregnancies and 40% of all preterm births .  PPROM is 
dened as the rupture of membranes less than 37 weeks of gestation. Its 
incidence in singleton pregnancies is around 2-4% and in multiple 

1gestation around 7-10% . It has multifactorial etiology. Cervico-
vaginal infections, incompetent cervix, multiple gestation, 
polyhydramnios, amniocentesis, placenta previa, maternal trauma, 

2,14smoking etc are causes of PPROM . In low-and middle-income 
countries, vaginal infections are the leading cause. 

In the pathogenesis of PPROM, ascending infection play an important 
role to weaken th amniotic membranes.Vaginal infections and 
mechanical stretching of amniotic membranes cause release of 
inammatory mediators resulting in collagenolysis- mediated 

14,15membrane disruption leading to PPROM . 

Pregnancies complicated by PPROM encompass need for multi-
modality approach with appropriate antibiotics, corticosteroids, timely 

1,2,3delivery and prolonged neonatal intensive care . Most patients of 
PPROM need an in-utero transfer to tertiary healthcare level. Preterm 
births are complicated by prematurity, low birth weight, cord 
compression, respiratory distress, primary pulmonary hypertension, 
perinatal death, hyperbilirubinemia etc.  In-addition to these, PPROM 

12,13,14increases the risk of maternal and neonatal sepsis . Appropriate 
antibiotic therapy and timely delivery will help prevent both maternal 
and neonatal mortality. We do not have many studies on the microora 
and its association with feto-maternal outcome in our population.

MATERIAL AND METHODS-
This was a prospective cohort study done between January 2019 to 
December 2019 in the teaching hospital attached to KAHER's 
Jawaharlal Nehru Medical College, Belagavi. We followed universal 
sampling to collect from study participants. 

Women who presented to labour room with complaints of per vaginal 
leak between gestational age of 24 weeks to <37 weeks who were 
willing to participate in the study were included. Depending on the 
gestational age, the participants were divided into 3 groups.  Group 1 
was 24-28 weeks, Group 2 was 29-33 weeks and Group 3 was 34- 36 
completed weeks. 

Diagnosis of PPROM was made by demonstrating gush of amniotic 

uid on sterile per-speculum examination. All participants were 
managed as per the hospital protocol for PPROM which included 
estimation of TLC (total leucocyte count) & hs-CRP (highly sensitive 
C-reactive protein), Culture and antibiotic sensitivity of vaginal 
swabs, administration of intravenous antibiotics and Betamethasone, 
estimation of expected fetal weight and amniotic uid by ultrasound. 
The high vaginal swabs were cultured on blood, chocolate and Mac 
Conkey agar. Gram staining was done after 24 hrs of culture.

All  patients were admitted and monitored for signs of 
chorioamnionitis and fetal well-being. Outcome was observed with 
respect to bacterial culture and antibiotic sensitivity of high vaginal 
swab, latent period, mode of delivery, birth weight, maternal and fetal 
outcome. It was approved by the institutional ethics committee.

STATISTICAL ANALYSIS-
Data Analysis done using R I 386 4.0.3. Categorical data represented 
by frequency and percentage and continuous data represented using 
Mean and SD. Comparison is done for continuous data using ANOVA.  
Multivariate analysis of data was done using Chi-square test. P value of 
<0.05 was considered statistically signicant.

RESULTS- 
The annual delivery rate at our hospital from January to December 
2019 was 4816. 

 There were 963 preterm deliveries, of which 64 women with PPROM 
between 18 to 36 years with were included in the study Mean age of 
women was 23.6 ± 3.4yrs. Most of the cases were unregistered, they 
were referred to our hospital with PPROM. Majority of cases were 
Primigravida.

Table 1- Distribution of cases as per age, gravidity & parity.

Background- The global burden of premature babies is mostly contributed by preterm births. Preterm premature rupture 
of membranes (PPROM) account for nearly 40% of all preterm deliveries.

Objective-The study was done to evaluate the clinic-bacteriological prole and the obstetric outcome in pregnancies complicated by preterm 
premature rupture of membranes.
Material and methods-This was a prospective cohort study of cases of PPROM admitted in the teaching hospital which is a major referral 
tertiary care centre. A total of 64 women were enrolled. We studied the patient demographics, bacterial prole and obstetric outcome in these 
women.
Results-Most of the cases of PPROM were seen in low risk primigravidae. Infections were the commonest cause for PPROM. Enterococcus 
Faecalis was the most commonly isolated organism. The mean latent period was 3-7 days. Most women delivered vaginally. Respiratory distress 
and low birth weight with Apgar <6 were the common indications for NICU admission. Co-relation between TLC and hs-CRP levels was not 
statistically signicant across different groups.
Conclusion- Effective screening for cervico-vaginal infections in pregnancy and appropriate antibiotic therapy will help reduce infection related 
feto-maternal morbidity and mortality. Lesser gestational ages are associated with poorer outcome.
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Factor Sub-
category

Overall PPROM (according to 
Gestational Age)

p-
value

Group 1 
(n=8)

Group2
(n=26)

Group 3
(n=30)

Age (in years) 23.63 ± 
3.48

25.22 ± 
4.71

22.94 ± 
2.83

23.92 ± 
3.63

A0.1948

Matern
al Age 

18-21 17 
(26.56%)

2  
(11.76%)

5  
(29.41%)

10 
(58.82%)

CS0.4312
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A-anova, CS- Chi-square.

The latency period  was 5.5 ± 2.2 days. This was more in the extreme 
preterm patients. 60% of extreme preterm  had a latent period of 5-7 
days where they were observed for signs of chorioamnionitis. 
However in very preterm and late preterm the latent period was 3-4 
days. This was due to better chances of salvaging the baby. 

Of the 64 cases, 4 came with established preterm labour and were 
delivered. Most of  the pregnancies were terminated by induction of 
labour as per the hospital protocol. Vaginal delivery was the 
commonest mode of delivery. Preterm Emergency LSCS was 
performed in very preterm and late preterm. 

Table 2. Distribution of cases according to mode of delivery and 
neonatal outcome.

CS-Chi-square test.

Table 3. Indications for LSCS in PPROM cases.

Enterococcus faecalis was the most common culture isolate in our 
study. Antibiotic sensitivity to Amikacin and Imipenem in gram 
negative isolates and Vancomycin and Linezolid for gram positive 
isolates was noted. 

Figure 1-Bacterial isolates of cases with PPROM.

Table 4-Antibiotic sensitivity in gram positive isolates-

Table 5- Antibiotic sensitivity in gram negative isolates-

Among  54 live birth cases, 36 needed NICU (Neonatal intensive care 
unit) admission most commonly for RDS and LBW.  Apgar score <6 
was seen more commonly in extreme preterm. Lower Apgar was 
associated with higher NICU admissions. Fresh still births and 
Neonatal death cases of which 4 are due to extreme prematurity and 1 
each are due to LBW, LBW & RDS. 

Table 6- Causes NICU admission.

3Mean TLC and hs-CRP levels in PPROM are 12.65 ± 4.26/mm  and 
2.84± 0.7 mg/dl respectively.  Using Welch Anova, the mean TLC and 
hs-CRP are not signicantly different over gestational ages. 4 mothers 
had chorioamnionitis in whom the TLC was high hs-CRP was 
borderline. Mean birth weight was 2.1  0.92 kgs. Most common 
cause of neonatal death was respiratory distress followed by sepsis. 
There were no maternal deaths in our study.

Table 7- Correlation of TLC and hs-CRP levels between the groups.
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22-25 35 
(54.69%)

3  
(8.57%)

15 
(42.86%)

17 
(48.57%)

26-29 9 
(14.06%)

3 
(33.33%)

3 
(33.33%)

3 
(33.33%)

≥30 3 
(4.69%)

1 
(33.33%)

1 
(33.33%)

1
(33.33%)

Gravidity Primi 37 
(57.81%)

4 
(10.81%)

15 
(40.54%)

18 
(48.65%)

CS0.5912

Multi 25 
(39.06%)

5 
(20%)

9 (36%) 11 (44%)

Grand 2 (3.13%) 0 (0%) 0 (0%) 2 (100%)
Parity nullip

ara
41 

(64.06%)
5 (12.2%) 15 

(36.59%)
21 

(51.22%)
CS0.6962

Primi 17 
(26.56%)

3
(17.65%)

8 
(47.06%)

6 
(35.29%)

Multi 6(9.38%) 1 
(16.67%)

1 
(16.67%)

4
(66.67%)

Outcome Sub-
category

Overall PPROM 
(according to GA)

P-value

Group 1
(n=9)

Group 2
(n=24)

Group 3
(n=31)

Mode of 
delivery

Vaginal 
delivery

35
(54.69%)

7 
(77.78%)

13 
(54.17%)

15 
(48.39%)

CS0.3008

 C-
Section

29
(45.31%)

2 
(22.22%)

11(45.83
%)

16 
(51.61%)

Neonatal 
outcome

Fresh 
still birth

4 
(6.25%)

3 
(33.33%)

1(3.23%) 0( 0%)  CS0.0070

Neonatal 
death

6 
(9.38%)

4 
(11.11%)

4
(12.9%)

1(4.17%)

Live 
birth

54
(84.38%)

5 
(55.56%)

23
(95.83%)

26
(83.87%)

Apgar 
score

<6 14
(46.3%)

5
(55.56%)

9
(42.61%)

1(4.17%) cs0.256

>6 40(64.7) 0 14(68.4) 25
(96.3%)

Sno Indication for LSCS No. of cases(%)
1 Breech 08 (27.5%)
2 Fetal distress 06 (20.68%)
3 Failed induction 04 (13.79%)
4 Transverse lie 03 (10.34%)
5 Suspected chorioamnionitis 03 (10.34%)
6 HELLP syndrome 01 (3.44%)
7 Severe oligoamnios 01 (3.44%)
8 Precious pregnancy 01 (3.44%)
9 severe preeclampsia 01 (3.44%)
10 Abruptio placenta 01 (3.44)%

Total 29

Antibiotics Sensitivity No.(%)
First line drugs Ampicillin(AMP) 10(37.0%)

Penicillin(P) 5(18.5%)
Erythromycin(E) 4(14.8%)

Second line drugs Linezolid(LZ) 19(70.3%)
Vancomycin(VA) 15(55.5%)
Tetracyclin(TE) 7(25.9%)

Clindamycin 14(51.8%)
Ciprooxacin(CIP) 8(29.6%)

Antibiotics Sensitivity pattern 
No.(%) 

First line drugs Gentamicin(GEN) 5(18.5%)
Ampicillin (AMP) 4(14.8%)

Second line drugs Imipenem (IMP) 22(81.4%)
Amikacin(AK) 18(66.6%)
Meropenem(MRP) 17(62.96%)
Amoxyclav(AMC) 11(40.7%)
Ciprooxacin(CIP) 11(40.7%)
Ceftriaxone(CTX) 10(37.0%)
Piperacillin+Tazobactam 8(29.6%)
Cefuroxime(CXM) 5(18.5%)

Third line drugs Aztreonam 6(22.2%)
Ceftazidime(CAZ) 4(14.8%)

Sno. Reason  for NICU admissions PPROM (according to GA)
Group1
(n=5) 

Group 2
(n=23)

Group 3
 (n=26) 

1 RDS 5 14 2
2 LBW 5 10 1
3 Congential heart disease 0 2 1
4 Hypoglycemia 0 3 1
5 Primary pulmonary hypertension -- 2 0
6 Hyperbilirubinemia -- 19 6
7 Neonatal sepsis 2 4 1
8 Necrotising enterocolitis -- 1 0

Parameter Overall Group 1 Group 2 Group 3 p-value
TLC 12.65 ± 

4.26
13.78 ± 3.10 13.03 ± 

3.91
11.73 ± 
4.98

A0.3735

hs-CRP 12.84 ± 
18.32

16.04 ± 28.75 14.98 ± 
18.94

8.69 ± 
12.17

A0.5973



A-  Anova

Table 8 -Causes for neonatal deaths

DISCUSSION- 
PPROM is the rupture of amniotic membrane less than 37 weeks of 

2,3,5gestation . Most cases of PPROM were in women less than 25yrs. 
This is due to the younger age at marriage in our population. The 
incidence of PPROM was more between 34-36 weeks as compared to 

5,6lesser gestational ages which is similar in most studies . Infections 
being the leading cause of PPROM which is evident by positive 
cultures in most cases in the study. Higher incidence was also found in 

17low socio-economic status which is similar to a study by Rani S et al . 
Infections of urinary tract and genital tract being more common in low 
socioeconomic groups.There was no statistically signicant difference 
in the groups with respect to gravidity and parity. 

The mean latent period from admission to delivery was longer in group 
1 for action of antenatal steroids and increase in birth weight. 
Conservative management was tried in all cases in group 1. In group 2 
and 3 most of the pregnancies were terminated after steroid 
admisinstration. This was because the risk of chorioamnionitis and 
better neonatal outcome if delivered as compared to conservative 
management.

Induction of labour was commonly performed for most cases. Vaginal 
route was the commonest mode of delivery. Cesarean section was 
performed in indicated cases. Fetal malpresentations was the most 

7,8common indication concurring with other studies . Fetal distress 
secondary to cord compression and oligoamnios was second most 

5common indication which is again similar to study by Noor et al . 
Transverse lie, chorioamnionitis, severe preeclampsia and related 
complications, precious pregnancy were other indications for 
Cesarean section.

PPROM complicated with obstetric and medical complications like 
10can further increase the maternal and neonatal morbidity . The fetal 

outcome was directly correlated with gestational age and expected 
birth weight. Poorer fetal outcome was seen with lesser gestational 

8,9,12,13ages which is similar to other studies . Despite the use of steroids, 
neonates with gestational age less than 28weeks fared poorly. This 
emphasizes the need for efcient NICU care for these babies.

Enterococcus faecalis was the most common culture isolate in our 
study in contrast to other studies where E.Coli was the commonest 

18,19organism . Enterococcus faecalis infections are known for being 
more resistant to antibiotics and causing atypical sepsis presentations. 
Antibiotic therapy needs to be changed as per the culture and 
sensitivity pattern of organisms as empirical antibiotics will not cover 

9,10enterococcus. .

TLC and hs-CRP levels did not show any signicant correlation 
though both were used as markers for diagnosing maternal 
chorioamnionitis in comparison with other studies by Nageeb et al and 

2,5Noor et al . Neonatal sepsis was found to be higher when maternal 
TLC and hs-CRP levels were raised. The commonest indication for 
NICU admissions was RDS, similar to most studies. LBW, 
hyperbilirubinemia was other common complications.

Figure 2- Comparison of TLC and hs-CRP Levels.

CONCLUSION-

PPROM is most commonly caused by vaginal infections. Effective 
screening for vaginal infections and treatment with appropriate 
antibiotics will go a long way in its prevention. Microbiological 
resistance to antibiotics is an emerging problem as vaginal infections 
with newer organisms is posing challenges in management. Early 
diagnosis and in-utero referral to tertiary care helps in better feto-
maternal outcome. Lesser the gestational age in pregnancies 
complicated by PPROM, poorer the outcome. The neonates born to 
mothers with PPROM are at higher risk of RDS and infection related 
morbidity. Larger studies are needed to establish protocols for 
antibiotic therapy in PPROM. 

Abbreviations- RDS- respiratory distress syndrome, LBW- low birth 
weight, TLC- total leucocyte count, hs-CRP- highly sensitive C- 
reactive protein, NICU- neonatal intensive care unit. 
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Sno. Cause of death PPROM (according to GA)
Group 1

 (n=5)
Group 2

 (n=4)
Group 3

(n=1)
1 RDS 3 2 0
2 Pulmonary haemorrhage 1 0 0
3 Congenital heart disease 0 1 0
4 Neonatal sepsis 1 1 0
5 Meconium aspiration 0 0 1
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The control of tuberculosis (TB) has become a global health challenge due to the emergence of 
multidrug-resistant tuberculosis (MDR-TB) in Mycobacterium tuberculosis (MTB). This highlights the 
need for faster and more accurate detection of tuberculosis cases. The study aims to detect MDR-TB 
strains of pulmonary tuberculosis using resistance ratio method and to compare the diagnostic value of 
drug susceptibility testing (DST) with line probe assay (LPA) using Genotype MTBDRplus. All the 
sputum samples were tested for Acid Fast Bacilli (AFB) by Ziehl-Neelsen’s staining method and were 
cultured on Lowenstein-Jensen (L-J) media. The identification and confirmation of M. tuberculosis were 
done using various biochemical tests. DST was carried against the first line of anti-TB drugs. MTB 
positive samples were subjected to LPA. A total of 57 samples were subjected to DST and LPA for the 
detection of drug resistance of MTB to RIF and INH after conventional detection methods were applied 
to all the samples. Among these 57 MTB samples, 11 (19.29%) were resistant to INH, 4 (7.14%) were 
resistant to RIF; eleven (19.29%) isolates were identified as MDR-TB. LPA revealed 54 MTB positive 
among 57 MTB culture-positive samples and 3 showed invalid results. In LPA, MDR-TB was found in10 
samples (17.54%) in which one was RIF-resistant. The study concludes risk factors that resulted in the 
development of TB are biomedical, socio-cultural, and behavioral interactions. LPA can be used as a 
rapid diagnostic technique for the detection of MDR-TB. 
 
Key words: Tuberculosis (TB), multidrug resistance (MDR-TB), drug susceptibility testing (DST), line probe 
assay (LPA). 

 
 
INTRODUCTION 
 
Tuberculosis (TB) caused by Mycobacterium tuberculosis 
(MTB) is one of the leading causes of deaths due to 
infectious diseases in developing nations, including India.  
According to the World Health Organization (WHO), 1.8 
million people died due to TB, and 10.4 million people 

were infected with TB in 2015. Overall, 95% of the total 
TB deaths occurred in low- and middle-income countries. 
Six countries had accounted for about 60% of the global 
total, with India leading the burden of tuberculosis in the 
world (WHO, 2016). Globally India has become a home
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for one-fourth of TB burden patients. In 2015, around 
280, 00, 00 TB cases occurred in India, and 48, 0000 
people had died due to this disease. The global 
emergence of Multidrug-resistant tuberculosis (MDR-TB) 
is a major public health problem as it causes a major 
challenge to control the disease and the mortality rates 
associated with it. India has a high burden of patients 
with MDR-TB. Annually, according to India reports, 
130,000MDR-TB cases among which 79,000 MDR-TB 
cases are pulmonary TB (TB Statistics for India; WHO, 
2008). 

Early diagnosis of MDR-TB is necessary for the 
effective treatment and control of MDR-TB strains. It is 
known that resistance to isoniazid (INH) and rifampicin 
(RIF) is a key factor to determine the efficacy of the 
currently recommended standard treatment regimens. 
(Telenti et al., 1997; Cavusoglu et al., 2002; de Viedma et 
al., 2002; Morcillo et al., 2002; Saribas et al., 2003). 
Conventional techniques for MDR-TB detection are time-
consuming and require sophisticated laboratory 
infrastructure, which causes delay in reporting the results. 
This in turn delays the proper treatment which increases 
the risk of transmission of the disease (Chauhan and 
Arora, 2004). Despite various measures available for the 
detection of MDR-TB, the prevalence of MDR-TB rate 
has remained unchanged in recent years (Havumaki et 
al., 2017). There is an urgent need for standardizing rapid 
molecular tests such as Line Probe assay (LPA) 
(Hillemann et al., 2005). 

Identification of infectious cases is an important step for 
TB control programs worldwide. Detection of AFB in 
sputum by smear microscopy continues to be the 
mainstay diagnostic technique since its introduction in the 
late nineteenth century (Chakravorty and Tyagi, 2005). 
Drug susceptibility testing in Lowenstein-Jensen (L-J) 
culture media remains the cornerstone and gold standard 
for the diagnosis of resistance patterns in TB. There are 
different conventional methods (proportion, resistance 
ratio, and absolute concentration methods), the 
radiometric method, and other newer methods used for 
determining antimicrobial susceptibility patterns. The 
most extensively used is the proportion (PR) and the 
resistance ratio (RR) methods. The RR method compares 
the resistance of unknown strain of tubercle bacilli (test 
organism) with that of a standard laboratory strain of M. 
tuberculosis (H37Rv) (Acharya et al., 2010). 

The drug resistance of Indian isolates varies from 52.2 
to 2% (Iqbal et al., 2003). As there are variations in the 
resistance pattern to address this, the hospital-based 
study was undertaken to perform microscopy, 
biochemical analysis, and drug susceptibility testing using 
the RR method for the first line of anti-TB drugs. This 
method gives faster results than other DST methods.The 
revolution of TB diagnosis started in 2008 when WHO 
and Foundation of Innovative Diagnostics (FIND) 
endorsed the use of Line Probe Assay (LPA) which was 
developed by Genotype MTBDRplus (Hain  Life  Science, 
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Nehren, Germany) for the detection of MDR-TB 
(Nathavitharana et al., 2017). The assay is based on the 
multiplex polymerase chain reaction (PCR) method and 
uses reverse hybridization to identify MDR-TB from MTB 
culture and smear-positive sputum specimens (Barnard 
et al., 2012). LPA detects the wild-type sequencing or 
specific mutations associated with the rpoB gene for RIF 
resistance, the katG gene for high-level INH resistance, 
and inhA regulatory region gene for low-level INH 
resistance (Chauhan and Arora, 2004). It targets a 
mutation in the 81 base pair “core region” of the rpoB 
gene which detects almost 95% of RIF resistant strains 
and ahpC-oxy R intergenic region which detects 5-10% 
mutation in INH resistant (Nathavitharana et al., 2017). 
The study aimed to compare the conventional drug 
susceptibility testing (DST) and LPA for the detection of 
RIF and INH resistance in MTB. 
 
 
MATERIALS AND METHODS 

 
Sample size and patient recruitment 

 
The study was approved by the Institutional Ethical Board, KLE 
Academy of Higher Education and Research, Belagavi (Karnataka, 
India). Patients attending Out Patient Department (OPD) and wards 
of the Karnataka Lingayat Education Society (KLES) Dr.Prabhakar 
Kore Hospital and Medical Research Centre with symptoms such 
as fever, night sweats, and cough for more than 2 weeks with 
sputum, chest pain from January 2013 to December 2014 were 
included in the study. Non-TB patients, extra-pulmonary TB, and 
culture-negative samples excluded. The sampling method for this 
study was inverse sampling. The estimated sample size according 
to this method should be 125 positive cultures. However, in this 
study 232 smear, positive samples were obtained out of which 75 
samples were culture-positive. Hence to establish the validity of 
results, bootstrapping analysis was carried out (Haldane, 1945). 
 
 
Collection of samples 

 
Samples were collected after the Ethical clearance was obtained 
from the Institutional Ethical Board of KLE University Belagavi 
(Karnataka, India).The study was carried out at the Department of 
Microbiology, J.N Medical College, KLE University, and Belagavi, 
India between January 2013 and December 2014. This is a 
Hospital-based study. Sputum samples of all the 3453 patients (1 
sputum sample per patient) were collected from Hi-Tech 
Laboratory, KLES Dr.Prabhakar Kore Hospital, Belagavi from 
January 2013 to December 2014. Patients attending Out Patient 
Department (OPD) and wards of the KLES Dr. Prabhakar Kore 
Hospital and Medical Research Centre, who have fever, night 
sweats, cough for more than 3 weeks with sputum and chest pain 
were included sputum sample was collected in a clean, dry, sterile 
wide-neck, leak-proof screw cap container (Figure 1).  
 

 
Microscopic technique 

 
From purulent part of the specimen, and subjected to smear 
microscopy by Ziehl-Neelsen (ZN) staining for acid-fast bacilli in 
laboratory level 3 biosafety level 2. The grading of smears was 
done according to the guidelines provided by the Revised National 
Tuberculosis Control Program (RNTCP) of India (WHO, 2009).  The
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Figure 1. Schematic flow of procedure followed for confirmation of the species of Mycobacterium tuberculosis. 

 
 
 
results of the microscopic examination were reported according to 
the Revised National Tuberculosis Control Programme (RNTCP). 
The processing of samples was carried out in a biosafety cabinet 
with standard procedures (Revised TB Programme, 2005; Central 
TB Division, 2005). 

 
 
Culture technique 

 
All sputum specimens were handled at the bio-safety level (BSL-3). 
Only smear-positive samples were cultured by Petroff's method (N-
acetyl-L-cysteine and sodium hydroxide (NALC-NaOH) the 
sediments were suspended in distilled water. The supernatant was 
discarded after centrifugation and two slopes of Löwenstein–Jensen 
(LJ) media was taken for inoculation of each sample. The 
inoculated LJ media was incubated at 37°C. Reading and 
interpretation was done for the colony formation every week, 
preferably twice within the first week. The contaminated cultures 
and rapidly growing mycobacteria (colonies apparent in less than 7 
days) were removed. M. tuberculosis colonies were developed 
within 3-4 weeks. Cultures were kept for up to 8 weeks before being 
reported as negative (Figure 2a) (Protocol for Processing, 1998). 

 
 
Biochemical tests 

 
The identification and confirmation of M. tuberculosis were done 
using various biochemical tests. Catalase Test- Into two screw-cap 
test-tubes 0.5 ml of phosphate buffer was dispensed (pH7.0). One 
tube was placed in the water-bath at 68°C for 20 min. Another tube 
was left at room temperature (Figure 2c). 

 
 
Nitrate reduction test 

 
Two loopful of bacterial growth was emulsified in 0.2 ml distilled 
water; then 2 ml of the substrate medium was added. Incubation 
was done at 37°C for 2 h. To each tube in sequence one drop of 
reagent 1 (HC1), two drops of reagent 2 (Sulfanilamide), and two 
drops of reagent 3 (n-naphthyl ethylenediamine dihydrochloride) 
was added. The development of a  red  colour  indicated  a  positive 

reaction (Figure 2b). 

 
 
Tween-80 hydrolysis 

 
A volume of 0.5 ml freshly prepared Tween 80–peroxide substrate 
was added to each tube. The formation of bubbles was observed. 
The release of the oleic acid from Tween 80 results in the change of 
colour from the neutral indicator yellow to red within 5-10 days. 

 
 
p-nitro benzoic acid (PNB) susceptibility 

 
Single slope of LJ medium was inoculated containing Para-Nitro 
Benzoic acid (PNB Sodium Salt) 500 mcg/ml with bacterial 
suspension. It was incubated at 37°C and growth was recorded on 
the 28th day (Manual on isolation, 1998). 

 
 
Drug susceptibility testing (DST) 

 
Minimal Inhibitory Concentration (MIC) on solid LJ medium was 
used for DST which is expressed as a resistance ratio method 
according to the standard operating procedure of RNTCP. All the 
culture-positive MTB isolates (showing colonies more than 20) were 
further analyzed by DST resistant ratio method. The media 
containing two-fold dilutions of the primary anti-TB drugs were 
prepared as follows: INH, 0.5and 1.0 µg/ml; RIF, 32.0 and 64.0 
µg/ml; streptomycin (SM), 16.0 and 32.0 µg/ml; and ethambutol 
(EMB), 4.0 and 8.0 µg/ml. One drop (100 µl) of 1 mg/ml bacillary 
suspension (McFarland No.1) from a Pasteur pipette was spread on 
the surface of each drug-containing slope of media of different 
concentrations. The same procedure was done for the H37RV strain, 
which was used as a positive control for the test. All the tubes were 
incubated at 37°C for 4 weeks and were observed every week. The 
growth was examined after 28 days and this was defined by the 
presence of 20 or more colonies in the drug-containing media 
(Figure 2a and b). The isolates were considered resistant when the 
growth appeared on the drug-containing media (Revised TB 
Programme 2014). MTB in all isolates were  identified  by  the  slow
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Figure 2. M. tuberculosis a) colonies on L-J Media,  Biochemical tests b) Nitrate Reduction Test c) Catalase Test. 
 
 
 

Table 1. Cycling reaction for PCR. 
 

Temperature (°C) Time Cycle 

95 15 min 1 

95 30 s 
10 

58 120 s 

95 25 s 

20 53 40 s 

70 40 s 

70 8 min 1 
 
 
 

growth rate, colony morphology and biochemical tests such as the 
incapability to grow on PNB acid, niacin positive and catalase-
negative test, nitrate negative test (Chauhan et al., 1998). 
 
 
Line probe assay (LPA) 
 
The bacterial colonies from cultures were used for DNA extraction 
(Bhawan, 2009). The bacterial DNA was extracted from the 
colonies of solid media according to the manufacturer‟s instructions. 
Molecular grade water of 300 µl was added to and the DNA was by 
vortexing. This bacterial suspension was centrifuged for 15 min at 
10,000 rpm. The supernatant was aspirated and the pellet was 
resuspended in 100 µl distilled water. The specimens were heat-
killed at 95°C for 20 min, sonicated for 15 min and centrifuged at 
13000 rpm for 5min. The supernatant containing DNA was 
transferred into a fresh tube. The extracted DNA was kept in4°C 
and was used within 1-7 days. The procedure of LPA was 
performed according to the manufacturer‟s instructions (Hain 
Lifescience, Nehren, Germany, 2012). It consists of three  steps:  1) 

multiplex PCR, 2) amplification and 3) reverse hybridization 
(Khanna et al., 2010). To avoid contamination, these steps were 
carried out in three separate rooms with restricted access and 
unidirectional flow.  

A total of 5 µl DNA was added to 45µl of the master mix for each 
PCR reaction and the amplification procedure for cultured isolates 
were followed as per the directions given by the manufacturer 
(QIAGEN, Hilden, Germany). The cycling reaction is given in Table 
1. Hybridization and detection is the final step in the assay, which 
was performed by using all the materials and reagents provided by 
the kit manufacturer (GmbH, Hain Life Science). A twelve well 
plastic tray was used for all three steps: denaturation, hybridization, 
and detection. In this tray, a denaturation buffer of 20 µl was 
dispensed to this 20 µl of DNA amplicons and mixed thoroughly. 
The solution was incubated at room temperature for 5 min. After 
denaturation, a 30 min hybridization step was done by adding 1ml 
of pre-warmed green hybridization buffer (HYB). After the aspiration 
of HYB 1ml of preheated red stringent wash buffer was added. To 
remove the excess STR buffer 1 ml of rinse (RIN) solution was 
added which was followed by  the  addition  of  previously  prepared

FIG 2: M.tuberculosis  a) colonies on L-J Media,  Biochemical tests b) Nitrate Reduction Test c) Catalase 

Test 

(a)  (b)  

(c)  
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Table 2. Age-gender distribution of pulmonary tuberculosis. 
 

S/ N Age group 

Total no. of patients = 57 

Male Female Total 

Total count % Total count % Total count % 

1 >18 3 5.26 1 1.75 
4 7.01 

11 19.3 

2 20-30 6 10.54 5 8.77 15 26.31 

3 30-40 11 19.3 4 7.01 
2 3.51 

15 26.31 

4 40-50 1 1.75 1 1.75 8 14.04 

5 50-60 12 21.05 3 5.26 2 3.51 

6 61-70 7 12.28 1 1.75 57 100 

7 71-80 1 1.75 1 1.75 
  

 
Total 40 71.18% 16 28.07% 

   
 
 

Table 3. The general characters distribution of pulmonary tuberculosis. 
 

Character Number of patients = 57 

Habits 
Smoking 38   (67.85%) 

Alcoholism 32   (49.23%) 

   

Health status 
Diabetes Mellitus 07   (10.76%) 

HIV  - 

   

Socioeconomic status 

Labour 25   (38.46%) 

Farmer 22   (33.84%) 

Business 09   (13.84%) 

 
 
 
conjugate solution. Once again the strips were washed by 1ml of 
RIN solution and 1 ml of distilled water. In the final step, 1 ml of 
diluted substrate solution was added to each well and the tray was 
washed with 1 ml of distilled water. The bands were air-dried and 
the staining reaction was observed, showing whether the probes 
have been hybridized or not (GmbH, Hain Life Science). 

The LPA strip has 27 reaction zones or bands for verification of 
the test procedures. The strips of LPA consist of two internal 
controls; conjugate control (CC) and amplification control (AC). The  
presence of positive MTB control tuberculosis-complex DNA band 
(TUB) reaction indicates the given specimen is positive for MTB 
complex. The test is considered valid only when wild type (WT) and 
mutation (MUT)  bands are present, if these two bands are absent 
the test is considered invalid (GmbH, Hain Life Science). 

 
 
RESULTS 
  
All the 3453 sputum samples were subjected to Z-N 
staining. The smear examination yielded the following 
bacillary load: +1 AFB in 92 (39.65%), 2+ in 69 (29.75%) 
and 3+ in 71 (30.6%). Of these 232, 167 samples 
(71.18%) were males and 65 samples (28.07%) females 
(Table 2). Smoking (67.85%) and alcoholism (49.23%) 
were the commonest predisposing conditions and  72.3%  

were labour and farmer by profession (Table 3). 
Out of 232 smear-positive samples, 75 were culture-

positive, 70 were culture-negative, 34 were contaminated 
and 53 had less than20 colonies. Biochemical tests were 
performed for 65 samples (10 were excluded due to issues 

associated with culture handling). The samples were 

further tested by biochemical analysis using catalase, nitrate 
reduction test, tween-80 hydrolysis, and p-nitrobenzoic 
acid (PNB) susceptibility for the confirmation of MTB. Out 
of these, 60 (25.86%) isolates were MTB and 5 isolates 
(2.1%) were non-tuberculosis Mycobacteria (NTM). 

Among 60, 3 yielded less than 20 colonies in a culture 
which were excluded from further tests. The remaining 57 
samples were subjected to DST analysis (Figure 4). 
Among these 57 MTB samples, 11 (19.29%) were 
resistant to INH, 4 (7.14%) were resistant to RIF, and11 
(19.29%) isolates were identified as MDR-TB through the 
resistance ratio method of DST (Table 4). LPA revealed 
54 MTB positive among 57 MTB culture-positive samples 
and 3 showed invalid results (Figure 3). The TUB band 
was absent in all five NTM specimens. In LPA 10 
samples (17.54%) were MDR-TB, in which one was RIF-
resistant (Table 5).  
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Figure 3. LPA results. 
 
 

 

 
 

Figure 4. Graphical representation of (a) Drug resistance pattern obtained by DST (b) Drug 

resistance percentage obtained by DST. 
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Table 4. Drug resistance pattern obtained by DST. 
 

Resistance Number of isolates (N=57) Percentage Total Percentage 

Mono-resistance 11 
  

INH 4 19.64 26.78 

RIF 0 7.14 
 STM 0 - 
 EMB 

 
- 

 Resistance  to two drugs 
   

INH+RIF 2 3.57 3.57 

STM+INH 0 - 
 STM+RIF 0 - 
 STM+EMB 0 - 
 INH+ EMB 0 - 
 RIF+EMB 0 - 
 Resistance to three drugs 

   
STM+RIF+EMB 2 3.57 3.57 

Resistance to four drugs 
   

STM+INH+RIF+EMB 9 16.07 16.07 
 

INH:  Isoniazid, RIF: Rifampicin, STM: Streptomycin, EMB: Ethambutol . 
 
 
 
DISCUSSION  
 
TB has existed for millennia and remains a major global 
health problem. In developing countries laboratory plays 
a crucial role in diagnosing TB. It is one of the top 10 
causes of death worldwide, ranking above HIV/AIDS as 
one of the leading causes of death from an infectious 
disease (WHO, 2016). Thus, the present study was 
undertaken to study the drug resistance pattern, the risk 
factor associated with TB, and recommending the use of  
the resistance ratio method for DST. The risk factors 
which resulted in the development of TB were 
biomedical, socio-cultural, and behavioral interactions 
(Balaji et al., 2010). 

One of the predisposing factors for the cause of 
Pulmonary TB was low economic status as these classes 
of people were more illiterate and have fewer health 
facilities which resulted in more mortality (Gupta et al., 
2011). TB was more common in males (71.18%) when 
compared to females (28.07%). The accompanying risk 
factors (Smoking, Alcoholism, and DM), may have 
triggered the disease more in males as they are prone to 
such lifestyle (Acharya et al., 2010; Deodhar et al., 1999). 
Alcoholism is one of the most important morbid factors for 
TB infection (Fleming et al., 2006). This study predicts 
that Ziehl-Neelsen staining is rapid and inexpensive, but 
lacks sensitivity and specificity. It cannot be used to 
distinguish between the various members of the 
Mycobacterium and also requires a high amount of 
organisms in the specimen. Due to its low sensitivity, 
there are high chances of false negatives. Resistance 
testing is too expensive with modern techniques. In such 
cases   as  conventional  L-J  based  approach,  the  DST 

method may be a suitable alternative. There are studies 
carried out in Bijapur and Pakistan where the isolation 
rate was 34.74 and 25.84% respectively, which can be 
compared to these results. There can be a variety of 
reasons for culture-negative; the organism may have lost 
their ability to grow on culture media or patients on 
treatment with regimens have negative results (Gaude et 
al., 2014). 

Drug susceptibility testing was carried on all first-line 
anti-tubercular drugs-INH, RIF, EMB, and STM. It was 
observed that 11 specimens were sensitive to all 4 drugs. 
INH mono-resistance was comparable, INH+RIF 
resistance is nearly 50% reduced in our case, resistance 
to STM+RIF+EMB combination is reduced to one third, 
and resistance to all four drugs is double in this study. 
The MDR-TB rate is highly variable between countries 
and in between the states of India i.e. Delhi (33.7%), 
Bihar (15%), Mumbai (51%), Gujarat (17.4%) and Tamil 
Nadu (20.3%) (Tripathy et al., 2015). The resistance of 
MTB in this study was (19.64%) which can be compared 
to Tamil Nadu and Gujarat. Since drug-resistant TB has 
increased in incidence and interfered with TB control 
programs, monitoring of drug resistance patterns is very 
much important to prevent MBR-TB outbreaks. So, all 
isolates of M. tuberculosis should be tested for their 
susceptibilities to the primary anti-tubercular drugs. 

Of the conventional culture-based techniques for 
antimicrobial susceptibility testing, the Resistance Ratio 
(RR) and the Proportion (PR) methods are commonly 
used. The resistance ratio method is still in use in many 
countries especially the United Kingdom (Kent and 
Kubica, 1985). However, WHO has recommended the 
use of the proportion method to be  used  for  determining



 

Bellad and Nagamoti          367 
 
 
 

Table 5. The pattern of genetic mutation in drug-resistant Mycobacterium tuberculosis isolates using the Genotype 
MTBDRplus assay. 
 

Gene Band 
Gene region of the 
mutation 

RIF mono 
resistance

*,^
 N=1 

INH mono 
resistance

*,^
 N=0 

MDR
*,^

 

N=10 

katG 

WT 315 1 (100%) 0 (0%) 9 (90%) 

MUT1 S315T1 0 (0%) 0 (0%) 1 (10%) 

MUT2 S315T2 0 (0%) 0 (0%) 8 (80%) 

      

inhA 

WT1 0.9375 1 (100%) 0 (0%) 10 (100%) 

WT2 -8 1 (100%) 0 (0%) 10 (100%) 

MUT1 C15T 0 (0%) 0 (0%) 10 (100%) 

MUT2 A16G 0 (0%) 0 (0%) 0 (0%) 

MUT3A T8C 0 (0%) 0 (0%) 0 (0%) 

MUT3B T8A 
  

0 (0%) 

      

rpoB 

WT1 506-509 1 (100%) 0 (0%) 10 (100%) 

WT2 510-513 1 (100%) 0 (0%) 10 (100%) 

WT3 513-517 1 (100%) 0 (0%) 10 (100%) 

WT4 516-519 1 (100%) 0 (0%) 10 (100%) 

WT5 518-522 1 (100%) 0 (0%) 10 (100%) 

WT6 521-525 1 (100%) 0 (0%) 10 (100%) 

WT7 526-529 1 (100%) 0 (0%) 10 (100%) 

WT8 530-533 0 (0%) 0 (0%) 10 (100%) 

MUT1 D516V 0 (0%) 0 (0%) 6 (60%) 

MUT2A H526Y 0 (0%) 0 (0%) 0 (0%) 

MUT2B H526B 0 (0%) 0 (0%) 0 (0%) 

MUT3 S531L 
  

9 (90%) 
 

*Definitions of abbreviations: INH = isoniazid; RIF = rifampicin; MDR = multidrug-resistant. „Values are numbers, with 
percentages in parentheses. 

 
 
 
drug susceptibility of M. tuberculosis. The RR method 
has been used in this study this compares the resistance 
of the unknown strain with that of the control strain on the 
same batch of the medium. Resistance can be expressed 
as the ratio of the MIC (Minimum Inhibitory 
Concentration) of the test strain to the MIC of the control 
strain in the same test. The RR method was convenient 
for inoculum preparation and it required a shorter time to 
perform. Interpretation of the result was rather simple 
when it can compare to other methods. 

In MDR-TB detection, the conventional culture and 
DST on the solid LJ media is a time-consuming process. 
However, an early diagnosis of RIF and INH drug-
resistant MTB is essential for effective treatment and 
control of MDR-TB. With the advent of molecular 
techniques and the development of commercial or in-
house DNA hybridization or amplification methods, the 
results of MDR-TB can be obtained fast (Ahmed et al., 
2017). With the introduction of LPA for the rapid 
diagnosis of drug-resistant TB, there has been a 
significant reduction in time to start the treatment in MDR 
suspected cases. 

The present  study  was  conducted  to  determine  the 

pattern of mutations in MTB using LPA and to compare 
with DST for the detection of RIF and INH resistance in 
culture-positive isolates. The findings of this study 
showed that many mutations, which occurred in the rpoB 
and katG genes, are comparable to those reported in 
other countries (Taniguchi et al., 1996; Siddiqi et al., 
2002). The existence of common mutations in the rpoB 
gene, at codons 526 and 531 isolates from India and 
other countries, supports the assumption that these 
mutations are common for many drug-resistant strains 
around the globe (Telenti et al., 1993; Sun et al., 2008). 
In this study, resistance to RIF was higher than that of 
INH in LPA. This similarity was also observed in Ethiopia 
(Meaza et al., 2017). The common mutation associated 
with RIF was similar to the present study. 

The LPA test failed to detect mono- INH resistant 
strains in 11 specimens, which were detected by 
conventional DST. One MDR-TB sample detected by 
DST showed the false result in LPA as MTB which could 
be due to the presence of PCR inhibitors during the 
process of DNA extraction. Similar results were also 
observed in another study conducted in central India 
(Desikan  et  al.,  2017).  Among 57 isolates, 10 were RIF 
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resistant strains and one was RIF mono-resistant of 
MDR-TB which had a mutation on rpoB S531L diagnosed 
by the presence of MUT3 band (Table 3). The most 
frequent mutation found in INH was a katG mutation, 
which occurred more commonly in MDR-TB strains than 
in INH mono-resistant strains. RIF resistance is 
associated with the mutations in 81 base pairs region 
(codon 527 to 533) of the rpoB gene (Yue et al., 2003). 
The finding of dominant mutations for RIF resistance in 
rpoB S531L in the present study is similar to a previously 
published report (Miotto et al., 2006). 

In this study, no mutations were observed in the inhA 
gene region. Similarly, a low frequency of inhA gene 
mutations was reported in Ethiopia (Omer et al., 2016). A 
study from north India also has reported a low frequency 
of INH resistance mutation in the inhA gene. This could 
suggest that there are possibilities of mutation in other 
codons of the katG and inhA gene (Omer et al., 2016). 
The high prevalence of mutations within the rpoB core 
region in the MDR-TB strains isolated from India 
indicates the potential of a rapid diagnostic test for the 
detection of drug-resistant MTB. As stated, the detection 
of mutations in the rpoB gene is very effective for the 
diagnosis of drug resistance to RIF in MTB complex since 
the mutations in the hot spot region are prevailing. The 
invalid results observed in the present study were due to 
the lower bacillary load in sputum specimens or culture-
negative samples, which emphasizes not using the LPA 
test, directly for smear-negative clinical specimens 
(Chauhan and Arora, 2004). 

The limitation of LPA by Genotype MTBDR plus assay 
is that it requires sophisticated infrastructure, well-trained 
and skilled laboratory personnel. The test does not 
provide convenient results with sputum specimens, which 
have a lower bacillary load (Yadav et al., 2013). 
However, the use of LPA can lead to the earlier initiation 
of appropriate drug therapy which will thereby prevent 
further transmission of the drug-resistant strains. 
Applying the LPA method to detect drug resistance in the 
MTB isolates in clinical laboratories, require further 
research and method validation, aiming to enable the 
patients receive appropriate standardized MDR-TB 
treatment regime at an early stage of the illness. 
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Abstract

Original Article

IntroductIon

Abscess of the spleen is rare but fatal in the absence of 
treatment. The incidence of this condition after a large series 
of Western autopsy is estimated to be up to 0.14%–0.7%.[1,2] 
Splenic abscesses generally occur in patients with neoplasia, 
immunodeficiency, trauma, metastatic infection, splenic 
infarct, or diabetes.[3] The incidence of splenic abscess is 
thought to be growing, due to the increasing number of 
immunocompromised patients who are particularly at risk for 
this disease, and also due to the widespread use of diagnostic 
imaging modalities such as computed tomography (CT) and 
ultrasonography.[4-7] It is defined by the presence of one or 
more intraparenchymal or subcapsular collections of pus in 
the spleen. Its polymorphic symptomatology explains the 
difficulties of clinical diagnosis. The management of splenic 
abscess is based on medical therapy with antibiotics and 
splenectomy or percutaneous drainage (PCD), with good 

results.[8-10] However, the optimal treatment modality remains 
unclear. While it is recognized that PCD may be appropriate 
for some patients, a high failure rate (14.3%–75%) has been 
observed for this procedure, and surgery remains the gold 
standard treatment.[3-8,11-14] Great advances in recent decades 
because of the development of medical imaging, early 
diagnosis, and appropriate adequate treatment have helped 
reduce the mortality and morbidity of splenic abscess greatly. 
The purpose of this study was to study the relevant aspects of 
splenic abscesses and the treatment outcomes.

materIals and metHods

This is a retrospective study conducted over a period of 9 years 
from January 1, 2010, to December 31, 2019, in the department 

Aim: This study aimed to describe the clinical, radiological, and microbiological profile; treatment; and outcome in splenic abscess. 
Materials and Methods: This is a retrospective study, in which fifty cases of splenic abscess that were hospitalized between January 1, 2010, 
and December 31, 2019, were reviewed . Results: A total of fifty cases (36 males and 14 females) were studied during this study. Majority of 
patients were in the age group of 24–30 years. Fever was found in 42 cases (84%), left-upper-quadrant pain in 36 cases (72%), mass per abdomen 
in 29 cases (58%), and rashes in 1 case (2%). These were the main clinical signs. Laboratory tests revealed leukocytosis and elevated levels of 
C-reactive protein (CRP) in all cases. All patients were investigated further with ultrasound and computed tomography (CT) scan. The primary 
focus of infection included infective endocarditis, pneumonia, pelvic abscess, retroviral disease, skin infection, and enteric fever. There was one 
case of epithelial cyst of the spleen that was secondarily infected and in eight cases, the etiology was not found. Treatment included surgical 
intervention (total splenectomy and percutaneous drainage) and conservative management with antibiotics or a combination. Both were successful. 
The outcome was generally favorable with the exception of two cases who succumbed to death due to septic shock. Conclusion: Abscess in 
the spleen is a rare condition. The clinical expression is highly polymorphic. A positive diagnosis is based on correlation of clinical features, 
laboratory values, and imaging. Early diagnosis with prompt suspicion is necessary to ensure timely treatment and favorable outcome.

Keywords: Abscess, antibiotics, percutaneous drainage, spleen, splenectomy
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of general medicine at a tertiary care center, Belagavi, 
Karnataka, India. All patients were assessed on the basis of 

clinical presentation, and those with a high index of suspicion 
were further evaluated by imaging to confirm diagnosis. 
A detailed study to identify the etiology was undertaken, 
and various clinical and radiological findings were collected 

Table 1: Common and rare Clinical, Biochemical and 
radiological findings amongst patients with splenic 
abscess

On examination Percentage
Tachycardia 94
Left hypochondriac tenderness 85
Splenomegaly 65
Temperature >100°F 78
Murmurs 14
Decreased air entry 8
Decreased intensity of breath sounds 8
Laboratory findings

Anemia 34
Neutrophilia 75
Lymphocytosis 24
Raised ESR 46
Increased bilirubin 4
Increased SGOT/SGPT/ALP 4
Increased INR 6
Increased urea 8
Increased creatinine 8
Deranged electrolytes 2

Blood culture and sensitivity
Staphylococcus 2
Streptococcus 2
Escherichia coli 2
Brucella 4
Salmonella typhi 2
No organisms

Radiological findings (USG/CT abdomen)/2D ECHO
Splenomegaly 88
Multiple granulomas 74
Splenic infarct 32
Splenic epithelial cyst 8
Left-sided pleural effusion 8
Cirrhosis of liver 4
Ca head of the pancreas 2
RHD with evidence of infective endocarditis 12
Mitral stenosis 2
Aortic regurgitation 2
Mitral regurgitation 8

Treatment and outcome
Medical 20
Surgical 80
Combination 96
Recovered 96
Death 4

ESR: Erythrocyte sedimentation rate, SGOT: Serum glutamic oxaloacetic 
transaminase, SGPT: Serum glutamic pyruvic transaminase, ALP: Alkaline 
phosphatase, INR: International normalized ratio, USG: Ultrasonography, 
CT: Computed tomography, ECHO: Echocardiography, 2D: Two 
dimensional, RHD: Rheumatic heart disease

Figure 1: Patient presenting with mass per abdomen

Figure 3: Gross specimen of spleen showing multiple microabscesses/
granulomas

Figure 2: Post splenectomy specimen showing multiple caseating 
granulomas
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from the documented data and were analyzed as shown in 
Table 1. The treatment was either medical (antibiotic) or 
surgical (splenectomy) or a combination. The clinical outcomes 
observed were analyzed.

results

This study included 36 men and 12 women (sex ratio = 3:1); 
the age of the patients varied and was in the range of 
21–80 years. Fever was found in 84% of cases (n = 42), the 
left-upper-quadrant guarding in 72% of cases (n = 36), and 
mass per abdomen Figure 1 (splenomegaly) in 58% of cases 
(n = 29) as shown in Graph 1.

Etiologies varied, with 46% of the patients having 
diabetes (n = 23), 16% (n = 8) having hypertension, 
four cases having enteric fever with pyothorax, one case 
having thalassemia minor with chronic liver disease, 
24% (n = 12) of the cases having retroviral disease with 
candidal esophagitis, 10% having rheumatic heart disease with 
infective endocarditis, one case having tubo-ovarian mass, and 
one case having erythroderma secondary to airborne contact 
dermatitis [Graph 2]. Laboratory tests revealed leukocytosis 
and elevated level of CRP in all cases (100%). All patients 
were investigated by ultrasound and CT scan, which showed 
a positive diagnosis in 100% of cases. The primary site of 
infection was found in 48 cases which included rheumatic 
heart disease with infective endocarditis, lobar pneumonia, 
thalassemia minor, HIV, and epithelial cyst of the spleen.

Medical management alone and combination of medical and 
surgical management both were successful. The outcome was 
generally favorable and the recovery rate was 96% (n = 48) 
with the exception of two deaths secondary to septic shock 
despite medical line of management. These two cases could 
not be undertaken for surgery in view of irreversible shock.

dIscussIon

In our study, fifty cases of splenic abscess were studied 
retrospectively. Age of the patients ranged from 25 to 80 years. 
Majority of the patients were male, with a male-to-female 
ratio of 3:1. The most common presentation was fever which 

ranged from a duration of 3 days to 2 weeks followed by 
left hypochondriac pain starting by 1–21 days of confirmed 
diagnosis. The various etiologies included HIV, pneumonia, 
pelvic abscess, epithelial cyst, enteric fever, tuberculosis of the 
spleen, and rheumatic heart disease with infective endocarditis. 
Many patients had comorbidities such as diabetes and 
hypertension. Most cases with positive blood culture showed 
infection with Staphylococcus, Streptococcus, Escherichia 
coli, and Brucella. Serum  adenosine deaminase levels were 
elevated in patients with splenic tuberculosis with no evidence 
of pulmonary tuberculosis clinically or radiologically. Surgical 
resection of spleen showed multiple caseating granulomas as 
shown in Figures 2 and 3. And further histopathology confirmed 
the diagnosis. One patient presented with fever with mass per 
abdomen which was diagnosed as Ca head of the pancreas 
with hepatic metastasis. General physical examination revealed 
tachycardia, splenomegaly, and shock in the patients. Systemic 
examination of the cardiovascular system revealed murmurs 
suggestive of mitral stenosis, aortic regurgitation, and mitral 
regurgitation. Respiratory system examination was suggestive 
of pneumonia and pleural effusion. Central nervous system 
examination was normal in all except two who were drowsy 
secondary to shock. All cases showed leukocytosis, with 
majority having neutrophilia and a few showing lymphocytosis. 
Anemia and elevated erythrocyte sedimentation rate were seen 
in few (34% and 46%, respectively) cases. All cases were 
confirmed on ultrasonography/CT abdomen. All patients 
received empirical antibiotics which were adjusted depending 
on culture sensitivity report and clinical response. Nearly 80% 
of the patients underwent splenectomy. Only 20% were treated 
with antibiotics alone. Almost 96% of the patients were treated 
with a combination of splenectomy and empirical antibiotics 
and supportive care. The outcome was generally favorable 
with 96% recovery and 2 deaths (4%) secondary to irreversible 
shock despite fluid and inotropic support.

conclusIon

Splenic abscess is a rare condition. The clinical expression 
is highly polymorphic. A positive diagnosis is based on the 
correlation of clinical features, laboratory values, and imaging. 
Early diagnosis with prompt suspicion is necessary to ensure 
timely treatment and favorable outcome.
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Graph 2: Etiological profile of splenic abscess

Graph 1: Clinical features
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ABSTRACT 
 

BACKGROUND 

Diabetes mellitus and hypertension remain one of the most common causes of 

chronic kidney disease. Diabetes hypertension, kidney disease syndrome is a new 

term introduced in medical terminology. The present study was conducted to 

examine clinical & laboratory profile of diabetes hypertension kidney disease 

syndrome – “DHKD syndrome” over a period of one year. 

 

METHODS 

A hospital-based observational cross-sectional study was done in the Department 

of General Medicine and Nephrology, outpatient department (OPD), among 120 

patients with diabetes & hypertension in combination with kidney disease, with 

duration of diabetes > 2 years and duration of hypertension > 2 years after 

obtaining ethical clearance. The patients were then scored based on modified diet 

in renal disease (MDRD) formula and chronic kidney disease epidemiology 

collaboration equation (CKD EPI) formula to calculate the estimated glomerular 

function rate & placed into various stages of CKD. 

 

RESULTS 

A total of 120 subjects were included in the final analysis. The mean age was 

63.64 ± 10.80. In study population of no albuminuria group, 50 % had glomerular 

filtration rate (GFR) of 30 - 44 (grade 3 CKD) and 50 % had GFR of < / = 15 

(grade 5), among microalbuminuria group, 4.45 % had GFR of 60 - 89 (grade 2) 

and 1 had GFR of 45 - 59 (grade 3a), 13.64 % had GFR 30 - 44 (grade 3b), 40.91 

% had GFR 15 - 29 (grade 4), 36.36 % had GFR < = 15 (grade 5), among 

macroalbuminuria group, 4.6 % had GFR 45 - 59 (grade 3a), 9.2 % had GFR 30 - 

44 (grade 3b), 13.79 % had GFR 15 - 29 (grade 4) and 72.41 % had GFR < = 15 

(grade 5). Majority had macro albuminuria. The proportion of the difference 

between systolic blood pressure (SBP) and macroalbuminuria was statistically 

significant. (P-value < 0.05) as well as proportion of the difference between insulin 

usage with macroalbuminuria was statistically significant. (P-value < 0.05). 

 

CONCLUSIONS 

Our study delivers sufficient evidence endorsing high relationship between 

diabetes, hypertension, and kidney disease. 
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India accounts for 17 % of the world’s population and is 

known as the diabetic capital. Due to factors like low 

socioeconomic status, low monetary allocation has led to 

suboptimal outcome specially in terms of non-communicable 

diseases.1,2 

Diabetes and hypertension are the ever-mounting 

problem in a developing country like ours and there’s a 

significant association of both with development of CKD 

(Chronic Kidney Disease).3  

Since much of the focus is given to Diabetic kidney 

disease and impact of hypertension in diabetic kidney 

disease and chronic kidney disease, focus on DHKD as a 

syndrome is not yet studied in detail. Like diabetes, CKD is 

common, harmful, and treatable. If noticed early and coped 

suitably, DHKD progression may be prevented or delayed.4,5 

“DHKD syndrome is defined with persistent severely 

elevated albuminuria of > 300 mg / 24 hour or urinary 

albumin to creatinine ratio [UACR] of > 300 mg / g, a 

relentless decline in ‘Glomerular Filtration Rate’, raised 

arterial blood pressure and enhanced cardiovascular 

morbidity.” DHKD syndrome is not yet recognized globally.6 

The prevalence of CKD is about 800 per million population 

with incidence being 150 - 200 per million population and 

the leading cause for this is diabetic nephropathy.7 

Ideal treatment of patients with diabetic hypertensive 

kidney disease (DHKD) needs right interpretation, markers 

use and designating phases of CKD, stratifying diabetics and 

hypertensive, speedy disease recognition and team work 

between nephrologists and primary care doctors. 

 

 
 

METHODS 
 

 

This was a hospital based cross sectional study carried at the 

Department of General Medicine and Nephrology at Dr KLE 

Prabhakar Kore hospital and MRC on 120 subjects from 

January 2019 to December 2019 after obtaining ethical 

clearance from institutional ethical committee and informed 

consent from the participants. All the participants who fit 

into inclusion criteria and gave consent were included in the 

study using the convenience sampling method. 

 

 

Participants  

Patients with diabetes and hypertension in combination with 

kidney disease with duration of diabetes > 2 years and any 

duration of hypertension > 2 years who attended to the 

Department of General Medicine and Nephrology at Dr KLE 

Prabhakar Kore hospital and MRC were included in the study. 

 

 

Variables  

Detailed history, physical examination, duration of diabetes 

and hypertension, prior records of renal function tests were 

analysed. Renal function tests include serum creatinine, 

blood urea nitrogen, serum electrolytes. Urinalysis includes 

urine protein and urine albumin to creatinine ratio which 

were calculated by taking the ratio between urinary albumin 

or urine protein and urinary creatinine in random spot urine. 

‘Serum creatinine ≥ of 1.2 mg / dl (as per our lab standard) 

and serum creatinine were measured on more than 3 

occasions in 6 months (after correction of acute kidney injury 

factors if any). Proteinuria categorised into normal 

albuminuria (< 30 mg / g) or micro albuminuria (30 to 300 

mg / g) or macro albuminuria (> 300 mg / g)’. 

Patients were then scored based on MDRD formula to 

calculate estimated glomerular function rate and placed into 

various stages of CKD. Using serum creatinine levels, 

estimated glomerular filtration rate for each patient was 

computed according to the equation of MDRD formula and 

CKD EPI formula and average was taken. 

 

 

Statistical  Analysis  

For normally distributed quantitative parameters mean 

values were compared between study groups, categorical 

outcomes were compared between study groups using chi 

square test / Fisher's Exact test (if the overall sample size 

was < 20 or if the expected number in any one of cells is < 

5, Fisher's exact test was used). P-value < 0.05 was 

considered statistically significant. IBM SPSS version 22 was 

used for statistical analysis. 

 

 
 

 

RESULTS 
 

 

 

The mean age was 63.64 ± 10.80 years in the study 

population, minimum and maximum was 40 and 89 in the 

study population. Among the study population, 87 (72.50 %) 

were males and 33 (27.50 %) were females.  

Among study population, 94 (78.33 percent) had 

generalised weakness, 86 (71.67 percent) had peripheral 

oedema, 57 (47.50 percent) had decreased urine output, 58 

(48.3 percent) had loss of appetite, 21 (17.5 percent) had 

nausea and vomiting, 71 (59.17 percent) had dyspnoea, 30 

(25.00 percent) had weight loss and 13 (10.8 percent) had 

change in mental status.  

Among study population, 72 (60 percent) had pallor, 89 

(74.2 percent) had oedema, 38 (31.7 percent) had muscle 

wasting and 11 (9.2 percent) had altered mental status. 

mean systolic BP was 149 ± 28.5, diastolic BP was 84 ± 

14.05, height was 168.3 ± 6.73, weight was 70.2 ± 11.33, 

BMI was 24.77 ± 3.88 mean haemoglobin was 10.43 ± 1.6, 

193.9 ± 86.97, PPBS was 219.21 ± 86.77, Hba1C was 8.11 

± 2.13, creatinine was 6.11 ± 3.52, urea was 90.59 ± 42.66, 

sodium was 135.49 ± 5.32, potassium was 4.99 ± 0.79, 

calcium was 8.52 ± 0.94, phosphorous was 4.71 ± 1.71 

Among A1 albuminuria, 1 patient (50 %) was in the 

range of 30 -44 in EGFR and 1 patient (50 %) was < = 15 

in EGFR, among A2 albuminuria, 1 patient (4.45 %) was in 

the range of 60 - 89 and 45 -59 in EGFR, 3 patients (13.64 

%) were in the range of 30 - 44 in EGFR, 9 patients (40.91 

%) were in the range of 15 - 29 in EGFR, 8 patients (36.36 

%) were < = 15 in EGFR, among A3 albuminuria, 4 patients 

(4.6 %) were in the range 45 - 59 in EGFR, 8 patients (9.2 

%) were in the range of 30 - 44 in EGFR, 12 patients (13.79 
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%) were in the range of 15 - 29 in EGFR and 63 patients 

(72.41 %) were in the range of < = 15 in EGFR. 

Among these patients, most of them had renal failure. 

Out of 120 patients, 80 patients had undergone renal 

replacement therapy, and the rest 40 were medically 

managed. 

Various parameters were compared among patients with 

micro albuminuria and macro albuminuria. It was found that 

the systolic blood pressure was statistically significant 

among micro albuminuria patients.  

Various parameters were compared among patients with 

macro albuminuria. It was found that the systolic blood 

pressure, fasting blood glucose levels, changes in renal 

parenchyma was statistically significant among macro 

albuminuria patients. 
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Haemoglobin (g / dl) 10.43 ± 1.6 10.25 7.40 14.10 10.14 10.72 
FBS (mg / dl) 193.9 ± 86.97 180.50 70.00 542.00 178.18 209.62 

PPBS (mg / dl) 219.21 ± 86.77 196.00 79.00 511.00 203.52 234.89 
Hba1C 8.11 ± 2.13 7.60 5.20 15.60 7.73 8.50 

Creatinine (mg / dl) 6.11 ± 3.52 5.75 1.20 16.36 5.47 6.74 
Urea (mg / dl) 90.59 ± 42.66 92.00 27.00 209.00 82.88 98.30 

Sodium (mEq / L) 135.49 ± 5.32 136.00 117.00 148.00 134.53 136.45 

Potassium (mEq / L) 4.99 ± 0.79 4.95 3.35 7.20 4.84 5.13 
Calcium (mg / dl) 8.52 ± 0.94 8.40 6.20 12.20 8.35 8.69 

Phosphorous (mg / 

dl) 
4.71 ± 1.71 4.25 1.70 10.10 4.40 5.02 

Table 1. Descriptive Analysis of Lab  

Investigations in the Study Population 

 

EGFR 
Albuminuria 

A1 (N = 2)  
< 30 

A2 (N = 22)  
30 - 299 

A3 (N = 87)  
> = 300 

60 - 89 0 (0 %) 1 (4.55 %) 0 (0 %) 

45 - 59 0 (0 %) 1 (4.55 %) 4 (4.6 %) 
30 - 44 1 (50 %) 3 (13.64 %) 8 (9.2 %) 
15 - 29 0 (0 %) 9 (40.91 %) 12 (13.79 %) 

< = 15 1 (50 %) 8 (36.36 %) 63 (72.41 %) 

Table 2. Comparison of EGFR (Average of MDRD  

and CKD EPI Formulas) across Albuminuria 
*No statistical test was applied due to 0 subjects in the cells 

 
 

Parameters 
Micro Albuminuria Chi 

Square 
P 

Value  Yes (N = 22) No (N = 89) 

SBP 

< 130 9 (40.91 %) 12 (13.48 %) 
8.650 0.006 

> = 130 13 (59.09 %) 77 (86.52 %) 

Parameters 
Macro Albuminuria Chi 

Square 
P Value 

Yes (N = 85) No (N = 26) 

FBS 
< 126 14 (16.47 %) 10 (38.46 %) 

5.682 0.017 
> = 126 71 (83.53 %) 16 (61.54 %) 

SBP 
< 130 12 (14.12 %) 9 (34.62 %) 

5.453 0.041 
> = 130 73 (85.88 %) 17 (65.38 %) 

Insulin 

Yes 55 (64.71 %) 10 (38.46 %) 

7.952 0.019 No 27 (31.76 %) 12 (46.15 %) 
Not taking now 3 (3.53 %) 4 (15.38 %) 

USG 
Abdomen 

Normal 20 (23.53 %) 13 (50 %) 

7.607 0.055 
Grade 1 Rpc 35 (41.18 %) 9 (34.62 %) 
Grade 2 Rpc 19 (22.35 %) 3 (11.54 %) 

Grade 3 Rpc 11 (12.94 %) 1 (3.85 %) 

Table 3. Demographic and Laboratory 
Parameters Significantly Associated between 

Micro and Macro Albuminuria 

 

Symptoms Patients Percentage 
Headache 45 37.5 

Epistaxis 29 24.16 
Tinnitus 24 20 

Dizziness 12 10 
Fainting 10 8.33 

Table 4. Clinical Profile of Patients with DHKD Syndrome 

 

 

DISCUSSION 
 

 

Among study population, patients with DHKD present mainly 

with vague complaints such as generalised weakness, 

breathlessness, peripheral oedema and decreased urine 

output as the chief presenting complaints. Most of the 

patients with DHKD were found to have pallor and their 

mean haemoglobin was found to be 10.43 mg / dl. 

In this study correlation between systolic blood pressure 

and macroalbuminuria was statistically significant showing 

that strict control of blood pressure is required to prevent 

DHKD. DHKD patients show uncontrolled fasting blood 

glucose levels and this is detrimental in leading to worsening 

albuminuria as showed by our study. This portrays the 

importance of strict glycaemic control. 

The above study shows that DHKD patients have 

electrolyte imbalance mainly of potassium, calcium and 

phosphorous levels and they need to be corrected to prevent 

electrolyte disorders. Study shows that there was no much 

correlation between number of years of diabetes or 

hypertension on progression to DHKD instead strict 

glycaemic control and BP control are essential.8,9 Similar 

studies showed that nephropathy and albuminuria preceded 

among diabetic and hypertensive patients.10 The other risk 

factors associated with DHKD were diabetes, hypertension, 

albuminuria, hyperglycaemia, dyslipidaemia, obesity and 

smoking.11 Data shows that Sub-Saharan diabetic patients 

have high diabetic nephropathy accounting to more than            

30 %.12 

The study also projects the awareness among patients 

about complication of diabetes and hypertension as most 

patients commonly think IHD, nephropathy, and retinopathy 

are the main complications and very few are aware of 

neuropathy, peripheral vascular diseases (PVD) and 

cardiovascular diseases (CVA). A hospital-based study 

carried at Delhi revealed that diabetes was a major cause of 

CKD and was undiagnosed among various patients.6,9 

Studies also reveal that diabetes was significantly associated 

with diabetic nephropathy.12 

Majority of DHKD population had macro albuminuria and 

high urine albumin creatinine ratio. This needs early 

detection. Drugs which help in decreasing albuminuria like 

angiotensin-converting-enzyme (ACE) inhibitors or ARBS 

should be used in younger age groups.10,11 A hospital based 

study carried by Agarwal et al. found that hypertension was 

cause for kidney diseases and an incidence of nephropathy 

was about 17.5 %.13,14 The cause of rise in hypertension 

among DHKD syndrome can be attributed to increase in 

sodium retention and peripheral vascular resistance.13,14 In 

a study carried out in tertiary care hospital in South India 

among CKD patients showed that early screening and 

detection of chronic kidney disease individuals helps in 

slowing down the complications leading to end stage renal 

disease.15 

Study shows that calculation of estimated GFR in every 

patient of diabetes and hypertension is important. In our 

study we found that more than half of patients were in 

kidney failure stage requiring renal replacement therapy. 

And rest were having high risk of progression to end stage 

renal failure. Out of 120 patients, 117 patients were in very 
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high risk category with 80 of them requiring renal 

replacement therapy. 

 

 
 

 

CONCLUSIONS 
 

 

 

Diabetes, hypertension and kidney diseases are more 

common among geriatric population. Hence, we recommend 

syndromic approach for early diagnosis and effective 

treatment of patients with diabetes and hypertension. 
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INTRODUCTION 

Acute appendicitis is the most common cause of an 

‘acute abdomen’ in young adults. Appendectomy is one 

of the most commonly performed surgical procedures of 

the abdomen in the world. With rapidly developing, 

minimally invasive surgery, the laparoscopic 

appendectomy has become a selectable method for 

appendectomy. Previous studies have reported that 

laparoscopic appendectomy has many advantages in 

comparison to open appendectomy, such as shorter 

hospital stays, reduced risks of complications, and better 

ABSTRACT 

 

Background: With rapidly developing minimally invasive surgery, the laparoscopic appendectomy has become a 

preferred method for appendicectomy. Tissue adhesives have become an ideal alternative to conventional sutures and 

could possibly become the preferred standard of care in many procedures. However, this concept remains unexplored 

due to scanty data comparing the use of adhesive glues and sutures. The present prospective study was done to 

compare octyl-2-cyanoacrylate with conventional suturing of port site wound closure in laparoscopic appendicectomy 

in terms of wound complications, time taken for wound closure and cosmetic outcome. 

Methods: 60 patients diagnosed to have appendicitis (acute, chronic and recurrent) undergoing laparoscopic 

appendicectomy were divided into two groups (group A-octyl-2-cyanoacrylate) and (group B- conventional sutures) 

with 30 in each group. Time taken for wound closure, Wound complications and cosmetic outcome were compared in 

both groups.  

Results: Patient demographics were comparable in both the groups. The complications were significantly lower in 

group A compared to group B. Mean surgical time for wound closure in group A was less compared to group B 

(p<0.001). Wound closure using octyl-2-cyanoacrylate had lower rate of complications compared to conventional 

suturing but results obtained were not statistically significant. No significant difference in cosmetic outcome was 

noted in both groups. 

Conclusions:  Wound closure using octyl-2-cyanoacrylate required significantly less time for skin closure compared 

to conventional suturing in patients undergoing laparoscopic appendicectomy. However, wound complications and 

cosmetic outcome using octyl-2-cyanoacrylate did not show statistically significant results compared to conventional 

suture. 

 

Keywords: Laproscopic appendicectomy, Octyl-2-cyanoacrylate, Nylon non absorbable suture 
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cosmetic satisfaction.1 Therefore, the laparoscopic 

appendectomy, like laparoscopic cholecystectomy, is 

considered to be a favorable procedure for appendectomy 

present and future.2 Sutures have conventionally been the 

method of approximating wound edges due to their high 

tensile strength and favorable cosmetic outcomes. Sutures 

do, however, have some downfalls in that they require 

increased time and a skilled individual to accomplish 

good cosmetic outcomes. Adhesives glues are most 

recent and advanced method available for closing 

surgical skin incisions. Tissue adhesive, octyl-2-

cyanoacrylate (OCA) (‘Dermabond’) does not require a 

skilled person to apply, nor does it cause pain that 

requires anesthesia as with the suturing technique. 

Therefore, it can be applied in a much quicker manner 

and not cause any additional pain or anxiety to the 

patient.3 With these advantages and with continued 

improvement, tissue adhesives have become an ideal 

alternative to conventional sutures and could possibly 

become the preferred standard of care in many 

procedures. However, this concept remains unexplored 

due to scanty data comparing the use of adhesive glues 

and sutures. This prompted us to compare octyl-2-

cyanoacrylate with conventional suturing of port site 

wound closure in laparoscopic appendicectomy in terms 

of wound complications, time taken for wound closure 

and cosmetic outcome. 

METHODS 

This prospective randomized controlled trial was 

conducted between January 2013 to December 2013 at 

department of general surgery, KLES Dr. Prabhakar Kore 

hospital and medical research centre, Belagavi. Patients 

diagnosed to have appendicitis (Acute, chronic and 

recurrent) undergoing laparoscopic appendicectomy were 

evaluated. Considering as pilot study, the sample size was 

planned for a total of 60 patients were randomized by 

“opaque envelope method” into two groups of 30 each 

where group A-Patients underwent port site wound 

closure with octyl 2- cyanoacrylate and group B-Patients 

underwent port site wound closure with non-absorbable 

sutures i.e., Ethilon 3-0.  Figure 1-3 shows octyl-2-

cyanoacrylate (OCA) (‘Dermabond’) and its method of 

application respectively. The inclusion and exclusion 

criteria are summarized in Table 1. 

 

Figure 1: Method of application. 

 

 

Figure 2: (A) Wound appearance on post-operative 

day 7 in group A. (B) Wound appearance on post-

operative three months in group A.  

 

 

Figure 3: (A) Wound appearance on post-operative 

day 7 in group B. (B) Wound appearance on post-

operative three months in group B. 

Table 1: Selection criteria. 

Inclusion criteria  Exclusion criteria 

Patients diagnosed to 

have appendicitis and 

undergoing laparoscopic 

appendicectomy.  

Diabetes mellitus or 

immunodeficiency. 

 

Patients with age 

between 16 to 60 years. 

Pre-existing 

systemic/local infection. 

- 

Patients with 

appendicular abscess, 

gangrenous appendicitis, 

appendicular mass. 

Patients with perforation, 

peritonitis and/or other 

apparent foci of active 

abdominal infection. 

- 
A known allergy to 

cyanoacrylate compound. 

B 

A 

B 

A 
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Demographic data and routine biochemical parameters 

were collected for all the patients included in the trial. 

The investigations done before operating the patient are 

summarized in Table 2. Patients in both the groups 

underwent similar surgery that is laparoscopic 

appendicectomy. Patients in group A underwent port site 

wound closure with octyl 2-cyanoacrylate. Patients in 

group B underwent port site wound closure- mattress 

sutures with non-absorbable suture i.e., Ethilon 3-0. The 

wound was assessed for any complications on 3rd, 5th and 

7th post-operative day, first and third month for cosmetic 

outcome. Discharge/pus from the wound, if any, was sent 

for culture and sensitivity. Intraoperatively both the 

groups were assessed in terms of time taken for the 

wound closure of all ports. Postoperatively, patients in 

both the groups were evaluated for wound in terms of 

erythema, warmth, tenderness, discharge and infection. 

Each patient was followed up until discharge post 

operatively and followed on out-patient department basis 

after discharge. The wound was assessed for cosmesis on 

seventh post-operative day and at the end of first and 

third month using modified Hollander cosmesis scale.4 

The total score was calculated and wounds with a score 

of six were considered to have an optimal cosmetic 

appearance and others suboptimal appearance. 

Statistical analysis  

The data obtained was coded and entered in Microsoft 

excel spreadsheet. The categorical data was expressed as 

rates, ratios and percentages and comparison was done 

using chi-square test and Fisher’s exact test. Continuous 

data was expressed as mean ± standard deviation and the 

independent sample ‘t’ test was used for comparison. A 

‘p’ value of less than or equal to 0.05 at 95% confidence 

interval was considered as statistically significant. 

RESULTS 

A total of 60 patients undergoing laparoscopic 

appendicectomy over a period one year from January 

2013 to December 2013 were studied. 

Sex distribution 

In the present study 66.67% in group A and 50% in group 

B were males. The male to female ratio was found to be 

2:1 in group A and 1:1 in group B. However, the sex 

distribution in group A and B was comparable (p=0.190).  

Table 2: Clinical presentation. 

Presentation  Findings  
Group A (n=30) Group B (n=30) 

P value 
No % No % 

Pain 

Present 30 100.00 30 100.00 

- Absent 0 0.00 0 0.00 

Total 30 100.00 30 100.00 

Nausea 

Present 18 60.00 13 43.33 

0.196 Absent 12 40.00 17 56.67 

Total 30 100.00 30 100.00 

Fever 

Present 12 40.00 15 50.00 

0.436 Absent 18 60.00 15 50.00 

Total 30 100.00 30 100.00 

Vomiting 

Present 14 46.67 14 46.67 

1.000 Absent 16 53.33 16 53.33 

Total 30 100.00 30 100.00 

Anorexia 

Present 11 36.67 14 46.67 

0.432 Absent 19 63.33 16 53.33 

Total 30 100.00 30 100.00 

Tenderness 

Present 30 100.00 30 100.00 

- Absent 0 0.00 0 0.00 

Total 30 100.00 30 100.00 

Rebound  

tenderness 

Present 1 3.33 2 6.67 

0.500 Absent 29 96.67 28 93.33 

Total 30 100.00 30 100.00 

 

Age distribution 

Most of the patients presented with age less than 30 years 

that is 70% in group A and 63.33% in group B. However, 

this difference was statistically not significant (p=0.300). 

Mean age 

In the present study the mean age of the study population 

in group A was slightly low (26.96±6.80 years) compared 

to group B (30.30±9.69 years). However, the difference 

was statistically not significant (p=0.129). 
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Pulse rate 

Mean pulse rate/minute in group A (91.63±8.33) and B 

(91.06±10.24). It was observed that the mean pulse rate 

was comparable in both the groups (p=0.815). 

Clinical presentation  

Table 2 represents clinical presentation of patients in both 

groups. Data was comparable in group A and B 

(p>0.050). 

Temperature 

46.67% of the patients in group A and 43.33% in group B 

were febrile (p=0.795). 

Mean surgical time for wound closure 

Mean surgical time for closure of the wound in group A 

was significantly less compared to group B 

(123.30±22.46 vs 186.90±21.49 seconds; p<0.001). Table 

3 represents Mean surgical time for wound closure.  

Table 3: Mean surgical time for wound closure in 

both groups. 

Variables 

Group A 

(n=30) 

Group B 

(n=30) P value 

Mean SD Mean SD 

Surgical 

time (sec) 
123.3 22.4 186.9 21.4 <0.001 

Rate of complications on post-operative day three 

In the present study 6.67% of the patients in group A and 

13.33% in group B had complication on post-operative 

day three. However, the difference was statistically not 

significant (p=0.335). 

 

Figure 4: Complications encountered at the end of 

post operative day three. 

Figure 4 represents various complications encountered on 

postoperative day three. However, complications 

including erythema, warmth, tenderness, drainage and 

infections were comparable in group A and B (p>0.050).  

Rate of complications at the end of post-operative day 

five  

In this study 3.33% of the patients in group A had 

complications on day five follow up compared to 

13.33%. in group B. However, the difference was 

statistically not significant (p=0.177). 

Figure 5 represents various complications encountered on 

postoperative day five. The complications of drainage 

were noted among 3.33% of the patients in group A 

compared 13.33% in group B. However, complications 

including tenderness and drainage were comparable in 

group A and B (p>0.050). 

 

Figure 5: Complications encountered at the end of 

post-operative day five. 

Rate of complications at the end of post-operative one 

week 

In the present study, in group A, 3.33% of the patients 

had complications at the end of one week follow up 

compared to 6.67% in group B. However, this difference 

was statistically not significant (p=0.500). 

Figure 6 represents complications encountered at the end 

of post-operative one week. 

 

Figure 6: Complications encountered at the end of 

post-operative one week. 
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Drainage was noted among 3.33% of the patients each in 

group A and group B and infection was present in 6.67% 

of the patients in group B only and culture was positive.  

The organism isolated was staphylococcus aureus in 

6.67% of the patients. However, complications including 

drainage and infections were comparable in group A and 

B (p>0.050). 

Modified Hollander cosmesis scale which has six clinical 

variables as step off borders, edge inversion, contour 

irregularities, excess inflammation, wound margin 

separation and good overall appearance.4 Wound was 

assigned 0 or 1 point each for the presence or absence of:  

Step off the borders, (0 for yes, 1 for no), Contour 

irregularities- puckering, (0 for yes, 1 for no), Wound 

margin separation, (0 for yes, 1 for no), Wound edge 

inversion, (0 for yes, 1 for no), Excessive wound 

distortion, (0 for yes, 1 for no) and Good overall 

appearance (0 for poor, 1 for acceptable). 

The total score was calculated and wounds with a score 

of six were considered to have an optimal cosmetic 

appearance and others suboptimal appearance. Hollander 

cosmesis score was optimal (score of 6) in majority of the 

patients with group A as well as group B at all the follow 

ups (p>0.050). 

 

Table 4: Hollander cosmesis score. 

Interval  Findings  
Group A (n=30) Group B (n=30) 

P value 
No % No % 

Day seven 

Optimal (score 6) 25 73.33 22 83.33 

0.365 Suboptimal (<6) 5 26.67 2 16.67 

Total 30 100.00 30 100.00 

One month  

Optimal (score 6) 27 80.00 24 93.33 

0.278 Suboptimal (<6) 3 20.00 6 6.67 

Total 30 100.00 30 100.00 

Three  

months 

Optimal (score 6) 28 90.00 25 83.33 

0.228 Suboptimal (<6) 2 10.00 5 16.67 

Total 30 100.00 30 100.00 

 

DISCUSSION 

Since the evolution of medicine, great strides have been 

taken in the field of advanced and minimal access 

surgeries. Diagnostic or operative laparoscopy as a 

minimally invasive procedure is one of the most common 

operations in general surgery. The benefits of minimally 

invasive surgery as opposed to the traditional open 

surgical approach are reduced pain, quicker return of oral 

intake, shorter hospitalization, and improved cosmetic 

results due to decreased scarring. There are several 

methods for skin closure of trocar wound. In past the 

surgical skin incisions were closed using sutures, and 

then came the staples and adhesive tapes. Recently since 

1949, skin adhesive glues are also available. With so 

many methods available for skin closure and each one of 

the methods having their own advantages and 

disadvantages, it becomes imperative to know which 

methods are better in what circumstances. Closing 

surgical skin incision using adhesives glues is the most 

recent and advanced method. However, there is scarcity 

of data regarding the surgical time, wound complications 

and cosmetic results in comparison to sutures. Hence the 

present study was undertaken to compare octyl-2-

cyanoacrylate with conventional suturing of port site 

wound closure in laparoscopic appendicectomy in terms 

of wound complications, time taken for wound closure 

and cosmetic outcome. 

 

 

Though male preponderance was noted in group A 

66.67% (male to female ratio 2:1) while in group B equal 

number of patients were males and females (50% each; 

male to female ratio 1:1), sex distribution in both groups 

was comparable (p=0.190). we also encountered majority 

of patients with younger age, 70% of the patients in 

group A and 63.33% in group B presented with age less 

than 30 years. The mean age of patients in group A was 

slightly low (26.96±6.80 years) compared to group B 

(30.30±9.69 years). However, the age distribution and 

mean age in group A and B were comparable (p>0.050). 

all the patients presented with pain and tenderness in both 

the groups (100%). The next common complaint in group 

A was nausea (60%), vomiting (46.67%), fever (40%), 

anorexia (36.67%) and rebound tenderness (3.33%). In 

group B, group B common complaints were noted as 

fever (50%), vomiting (46.67%), anorexia (46.67%) 

nausea (43.33%) and rebound tenderness (6.67%). 

However, the difference was statistically not significant 

(p>0.050). Overall, the above findings suggest that the 

demographic characteristics and clinical presentation 

pattern of the study population was comparable in group 

A and B (p>0.050). 

Mean surgical time for wound closure in group A was 

123.30±22.46 seconds compared to 186.90±21.49 
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seconds in group B (p<0.001). These findings suggest 

that, port site wound closure using octyl-2-cyanoacrylate 

results in significantly lower surgical time compared to 

conventional suturing in patients undergoing laparoscopic 

appendicectomy. These findings were consistent with 

several other studies. In one of the first published studies 

evaluating octylcyanoarylate, Quinn et al performed a 

prospective randomized controlled trial comparing octyl 

cyanoarylate and sutures.5 One hundred and thirty 

patients were enrolled. Use of the skin adhesive was 

found to be significantly faster in this setting (220 

seconds versus 744 seconds; p<0.001). Similar 

observations were reported in a study by Matin et al that 

is, the mean time taken for skin closure in adhesive glue 

group was faster than skin suturing group (150 seconds 

versus 360 seconds).6 Torumi et al took 55 seconds for 

closure of lacerations with glue and 235 seconds 

sutures with difference being significant (p<0.0001).7 

Bruns et al conducted a trial for closure of lacerations 

in children’s emergency department in 1995 and 

concluded that there was significant time difference 

between glue application and suturing with glue 

needing lesser time for closure.8 The findings of the 

present study were consistent with these results 

though these studies were not conducted in the 

settings of laparoscopic appendicectomy. Further the 

wide variation in the meantime would be explained by 

the different settings studied by the different authors. 

In the present study no statistically, significant difference 

was observed with regard to complications between 

group A and group B on post-operative day three (6.67 vs 

13.33%; p=0.335) day five (3.33 vs 13.33%; p=0.177) 

and at one week (3.33 vs 6.67%; p=0.500). These 

findings suggest that wound closure using octyl-2-

cyanoacrylate has lower rate of complications compared 

to conventional suturing in patients undergoing 

laparoscopic appendicectomy but not statistically. 

complications encountered at post-operative follow up 

day 1, 5 and 7 i.e., rate of erythema, warmth, tenderness, 

drainage and infection were less in group A. However, 

the results were comparable in both the groups at all the 

follow ups. These findings suggest that, the possible 

complications using octyl-2-cyanoacrylate are less likely 

to be seen compared to conventional sutures. It is known 

that cyanoacrylate glue has antibacterial properties. 

Quinn et al has shown the antibacterial property of 

glue in a contaminated wound model.5 The exact 

mechanism of antibacterial property is not known, but 

it is likely to be a cell wall mechanism because the 

sensitivities are restricted to gram positive organisms. 

Gram negative organisms are relatively less affected. 

Toruimi et al did not find any evidence of gaping in 

both groups of glue and sutures for laceration repair.7 

In the present study Hollander cosmesis score showed 

optimal (score of 6) scorer in majority of the patients with 

group A as well as group B at all the follow ups 

(p>0.050). These findings were in agreement with a study 

by Jallali et al where authors compared the wound with 

Modified Hollander cosmesis scale and showed no 

significant difference in cosmesis.7,8,10,11 Overall the 

results from the present study show that skin closure by 

adhesive glue, octyl cyanoacrylate is better than 

traditional skin suturing method. The concept of a 

surgical tissue adhesive for superficial skin closure is an 

attractive alternative to the use of sutures for both 

surgeons and patients in terms of reduced surgical time 

for skin closure there by resulting in a shorter operative 

time, forms a flexible, water resistant, sealed skin closure, 

faster, comfortable and cosmetically best technique for 

skin closure, and is easier to use. Further, the watertight 

barrier formed by octyl cyanoacrylate allows patient to 

shower any time after surgery, no stitches to be removed 

and no need to apply bandages. Cosmetic benefits include 

that the glue disappears naturally as incision heals and 

leaves no mark resulting in better cosmetic outcome. 

Octyl cyanoacrylate is non-irritating to skin and side 

effects are extremely less. Hence it can be used in 

surgical skin closure for the patients undergoing 

laparoscopic appendicectomy. 

CONCLUSION 

The present study showed that, wound closure using 

octyl-2-cyanoacrylate requires significantly less time for 

skin closure and results in shorter operative time 

compared to with conventional suturing in patients 

undergoing laparoscopic appendicectomy. However, the 

wound complications and cosmetic outcome using octyl-

2-cyanoacrylate were comparable with conventional 

suture. 
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ABSTRACT 
 

BACKGROUND 

Human motor performance (MP) and motor skills are essential aspects of the 

various daily activities. Skilled laboratory workers involved in prolonged duration 

of skillful, repetitive work by hands are susceptible to carpal tunnel syndrome 

(CTS). This study was conducted to assess MP of the hands and determine the 

relation between MP and workplace factors. 

 

METHODS 

Present cross-sectional study was conducted among 94 laboratory workers 

(technicians and attenders). Participants were categorised into two groups 

namely, attenders and technicians, each of which was further divided into two 

sub-groups of normal participants and those diagnosed with CTS. MP was assessed 

by median motor nerve conduction velocity (MNCV), work done and fatiguability, 

hand grip strength and bimanual coordination. Unpaired ‘t’ test / analysis of 

variance (ANOVA) was used to compare the mean values of selected parameters 

at a P < 0.05 threshold of significance. 

 

RESULTS 

Mean values of median MNCV, work done and time for onset of fatigue were similar 

across both groups. In the CTS group, hand grip strength (19.00 ± 5.94 Kg) and 

efficiency index (89.54 ± 8.47) were slightly diminished, while the duration of error 

in task execution (29.20 ± 21.67 sec) was slightly more than the normal group; 

however, these differences were statistically insignificant (P > 0.05). Work done, 

hand grip strength, error and efficiency index significantly differed between 

technicians and attenders (P < 0.05). 

 

CONCLUSIONS 

Most of MP measures being normal in those with CTS suggest that they are at 

early stages of development of CTS, hence requiring suitable preventive measures. 

Moreover, workplace factors may adversely affect their work performance. 

 

KEYWORDS 

Motor Performance (MP), Median Motor Nerve Conduction Velocity (MNCV), 

Mosso’s Ergography, Hand Grip Strength, Bimanual Coordination 
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Human motor performance (MP) and motor skills are 

essential aspects of the various daily activities which may be 

unimanual or bimanual i.e. one hand or both the hands. 

Quality of performance in daily living skills, recreational and 

vocational pursuits is influenced by adequate hand function.1 

Ability of a person to use his hands effectively in all these 

everyday activities depends on various factors.2 

One of the motor performance associated disorder is 

carpal tunnel syndrome (CTS). CTS is defined as an 

entrapment neuropathy arising from the local compression 

and agitation of the median nerve as it passes through the 

carpal tunnel beneath the flexor retinaculum. This prolonged 

pressure on the median nerve ultimately results in local 

ischemia and loss of function.3  

Documented risk factors include hypothyroidism, 

diabetes, rheumatoid arthritis, pregnancy and occupational 

roles.4 Workers exposed to occupational hazards 

encompassing repeated flexing of the wrist, strenuous 

manual exertion and hand-arm vibrations for long hours are 

predisposed to developing CTS.4,5 Forestry workers, food 

processing workers, machine operators, hairdressers, 

electricians, welders, carpenters, cleaners, laboratory 

technicians, surgeons, miners and typists constitute the 

vulnerable occupational groups.5 Laboratory workers on 

account of performing repetitive and precise hand motions 

daily for several hours, are one among those occupations 

who are at greater risk for developing CTS.6 CTS is the most 

common peripheral mononeuropathy prevalent in the 

laboratory workers (21.5 %), computer professionals (13.1 

%) and attenders (12 %).7  

Unsurprisingly, higher susceptibility of laboratory 

technicians to CTS is attributable to the fatigue experienced 

by the hands following routine procedures like pipetting, 

microscopy, transferring, mixing and dispensing. Pipetting 

for approximately five to six hours per week significantly 

heightens the risk of developing hand and shoulder 

ailments.8 Despite previous studies reporting risk factors for 

CTS among laboratory workers, most have not been backed 

by assessment of motor performance in their hands as 

actionable evidence.9 Due to prolonged duration of work, the 

motor skills displayed by the hands of laboratory workers 

deteriorate over a period of time. 

The laboratory workers form an important part of 

institutional set-up and they are actively involved in skilful, 

repetitive work involving both hands for 4 - 6 hours a day. 

However, although they play crucial roles in progress of 

healthcare, their occupational hazards are often overlooked. 

The lack of literature documenting the motor performance 

in the hands of laboratory workers and their subsequent 

susceptibility to work-related sensory and motor nerve 

neuropathies has inspired this study. As CTS is associated 

with sensory and motor abnormalities, it is anticipated that 

MP may be less in the laboratory workers, especially in those 

with associated CTS. 

Thus, the primary objective of the study was the 

assessment of MP in the hands by median motor nerve 

conduction test, work done and fatigability of flexors of the 

fingers, power of hand muscles by hand grip strength, and 

time for completion of the task, duration of error in 

executing the task and efficiency index during bimanual 

coordination test. Evaluation of the association if any, 

between measures of motor performance in both the hands 

and workplace factors namely, work pattern, average 

number of working hours per week and years of employment 

was also conducted. 

 

 
 

METHODS 
 

 

This was a cross-sectional study conducted over a period of 

one year from January 2016 to December 2016. The sample 

size of 94 included all the laboratory workers (technicians 

and attenders) from the Departments of Anatomy, 

Physiology, Biochemistry, Pathology, Microbiology, 

Pharmacology, Forensic Medicine and Preventive and Social 

Medicine. Due to exclusion of one participant on grounds of 

possibly experiencing carpal tunnel syndrome (CTS) 

symptoms following fracture of the right scaphoid, only 93 

participants were included in the analysis. The requisite 

sample size to detect a prevalence of 0.53 % (53 per 10,000) 

at α = 0.05 (significance) and β = 0.8 (power) following 

adjustment for the finite population, was estimated to be 94. 

Laboratory workers, including technicians and attenders 

working with laboratory equipment for at least 5 to 6 hours 

/ week (that is around 300 hours per year) were included in 

the study. Those with any physical deformity which 

prevented the performance of study tasks were excluded. 

The study was approved by institutional ethics 

committee on Human Subjects (IEC No. MDC / PG / 5499) 

Research and the written informed consent was obtained 

from the participants enrolled for the study. The cohort of 

93 participants were categorised as technicians [N = 43] and 

attenders [N = 50] depending on their nature of work which 

included pipetting, opening and closing of bottles, using 

keyboard, writing reports, microscope work, cleaning 

instruments, sweeping and mopping the floor. In each 

group, participants were further divided into two groups 

namely normal and CTS based on symptoms of hand / wrist 

pain, numbness, hand weakness, tingling, nocturnal 

exacerbations, difficulty in holding things, thenar muscle and 

motor weakness. Technicians comprised of 29 participants 

in the normal sub-group and 14 in the CTS subgroup 

whereas among attenders normal and CTS subgroups 

included 44 and 6 participants respectively. 

Additionally, participants were classified into those 

working for less than 24 hours [N = 41] and for 24 hours 

and above [N = 52] after looking at their work schedule. 

Among the cohort working less than 24 hours, 36 and 5 

participants belonged to normal and CTS subgroups, while 

normal and CTS subgroups of those working for 24 hours 

and above included 37 and 15 participants respectively. 

Descriptive data of the participants like name, age, sex, 

occupational history regarding work pattern, instruments 

commonly handled, average number of working hours per 

week and years of employment were recorded on a 

pretested questionnaire. 

Assessment of motor performance in the hands was 

done by adjudging multiple parameters such as median 
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motor nerve conduction velocity (MNCV), work done and 

time taken for the onset of fatigue in flexors of the fingers, 

hand grip strength and time taken and duration of error in 

executing the task during bimanual coordination and the 

efficiency index (EI). These tests were selected on virtue of 

their simplicity, ease of performance, non-invasiveness and 

reliability. 

MNCV was determined using NeurocareTM 2000 

Computerised EMG / NCV / EP equipment [Bio-TechTM, 

Mumbai, India].5,10 During the recording, the median nerve 

was stimulated using surface electrodes, first at the wrist i.e. 

three cms proximal to distal wrist crease and then at the 

elbow i.e. near the volar crease of brachial pulse. The 

resulting electrical activity was recorded as waveform traced 

on waveform window. 

In the calculation window, velocity was calculated by 

using segmental latency and distance. Distance between 

wrist and elbow points of stimulation was measured in 

millimetres (mm). Proximal latency i.e. the conduction time 

from more proximal stimulus point to the muscle and distal 

latency i.e. from distal stimulus point to the muscle, both in 

milliseconds (m sec) were estimated. 

 

𝑀𝑒𝑑𝑖𝑎𝑛 𝑀𝑁𝐶𝑉 (𝑚/𝑠𝑒𝑐)

=
Distance between Proximal and distal Stimlation in mm

Proximal latency − Distal latency
 

 

Work done and time taken for the onset of fatigue in 

flexors of the fingers was determined using Mosso’s 

Ergograph. As a part of this procedure, middle finger of 

participant was put in the loop while index and ring fingers 

were placed into the finger holders. With the middle finger 

extended, weight (2 to 3 Kgs) was suspended according to 

the individual’s requirement. Some of them were able to lift 

2 Kgs and others 3 Kgs.  

Then metronome was set at one beat per two seconds 

i.e. frequency of 30 / minute. Participant was then asked to 

make maximal contractions without moving the shoulders at 

regular intervals following the beat of the metronome. 

Contractions were made till fatigue sets in i.e. weight could 

no longer be lifted. Movements were recorded on a 

kymograph apparatus namely Sherrington recording drum 

(Orchid Scientific and Innovative India Pvt Ltd., India) 

Hand grip strength was measured using Jamar Hydraulic 

Hand Dynamometer Model 5030 (Jamar Medical Inc., USA). 

Participants were asked to hold the instrument at the side 

with the elbow slightly flexed, but the instrument was not 

allowed to come in contact with other parts of the body. 

Then, they were asked to exert most forceful grip both with 

right and left hands separately. Hand grip strength 

(maximum voluntary contraction) was measured, and the 

reading was noted in kilograms (Kgs). 

The time taken and duration of error in executing the 

task during bimanual coordination and the corresponding 

efficiency index (EI) were evaluated using Two-Hand 

Coordination Test Apparatus with Electronic Chronoscope 

[Anand Scientific Apparatus Manufacturers, Pune, India]. 

Participant were asked to trace the figure on the apparatus 

with the help of a pointer from the start to the end using 

two handles with both the hands simultaneously. Time taken 

to complete the task was recorded in minutes by stopwatch 

and this was converted to seconds for calculating the 

efficiency index. Duration of error while performing the task 

was measured in seconds by electronic chronoscope. Thus, 

Efficiency Index (EI) to assess the overall performance was 

calculated by using the formula: 

 

𝐸𝐼 (%)  =  
Time − Error × 100

Time
 

 

 

Statistical  Analysis  

Statistical analysis of collected data was analysed using R 

software version 3.6.3 and Excel. Mean comparison of the 

parameters studied was done by means of an unpaired ‘t’ 

test / analysis of variance (ANOVA) at a P < 0.05 threshold 

of significance. Shapiro-Wilk test / Quantile-Quantile (QQ) 

plot was utilised to check the normality of variables. 

 

 
 

 

RESULTS 
 

 

 

Out of 94, 21 participants were diagnosed with CTS. 

However, one participant had noticed symptoms and signs 

of CTS following the fracture of right scaphoid and he was 

left-handed. Thus, total of 93 participants were included in 

the analysis. Mean age of the cohort was 40 years. A notable 

male preponderance of 77 patients (82.8 %) in comparison 

to 16 females (17.2 %) was observed. 

Table 1 shows that when the motor performance 

measured in the CTS group were compared with the normal 

group, it was found that in both the groups, mean values of 

median MNCV (55.56 ± 8.15 m / sec of CTS vs 55.07 ± 5.79 

m / sec in normal right, 53.65 ± 7.65 m / sec in CTS vs 53.0 

± 4.83 m / sec in normal left), work done (1.33 ± 0.64 Kg-

m in CTS vs 1.30 ± 0.73 Kg-m in normal right, 1.27 ± 0.66 

Kg-m in CTS vs 1.07 ± 0.67 Kg-m in normal left) and time 

taken for the onset of fatigue (27.25 ± 9.40 sec in CTS vs 

26.83 ± 10.13 sec in normal right, 18.95 ± 6.67 sec in CTS 

vs 20.06 ± 6.49 sec in normal left) in flexors of the fingers 

were normal in both the hands.  

However, in the CTS group, mean values of handgrip 

strength was slightly less in both the hands [right - 19.00 ± 

5.94 Kg and left - 18.95 ± 6.67 Kg] and for bimanual 

coordination, mean values for duration of error was more 

and efficiency index was less [error - 29.20 ± 21.67 sec and 

EI - 89.54 ± 8.47 %]. But in both hands, difference in mean 

values was not statistically significant for any of the 

measures. 

Compared to the technicians, work done by attenders in 

both the hands of the CTS group was less [right: technicians 

- 1.56 ± 0.60 Kg-m & attenders - 0.77 ± 0.29 Kg-m, P = 

0.007 / left: technicians - 1.46 ± 0.65 Kg–m & attenders - 

0.81 ± 0.47 Kg-m, P = 0.0002] and onset of fatigue was 

early [right: technicians - 29.3 ± 9.62 sec & attenders - 22.2 

± 7.25 sec / left: technicians - 24.9 ± 7.96 sec & attenders 

- 19.8 ± 7.52 sec] and for bimanual coordination test, time 

for completion of task was more, duration of error was more 

and efficiency index was slightly less in them. However, 
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difference in the mean values was not statistically significant 

for any of the other measures (Table 2). 

Compared to the group with working hours < 24, in the 

group with working hours ≥ 24, mean values of work done 

by both the hands was more in the CTS group and this 

difference was statistically significant in the left hand [right: 

≥ 24 hours - 1.41 ± 0.59 Kg-m & < 24 hours - 1.05 ± 0.78 

Kg–m / left: ≥ 24 hours - 1.31 ± 0.63 Kg-m & < 24 hours - 

1.15 ± 0.82 Kg-m, P = 0.039]. In addition, time for onset of 

fatigue was more but hand grip strength was less in both 

the hands in the CTS group. For bimanual coordination, time 

for completion of task was less, duration of error was less, 

and efficiency index was more in group with working hours 

≥ 24. However, difference in the mean values between both 

the groups was not statistically significant for any of the 

measures (Table 3). 

Years of employment were categorised into three groups 

for comparison: < 5 years, 5 - 10 years and > 10 years 

(Table 4). Mean duration of years of employment in each 

group was as follows: < 5 years [normal: 2.18 years & CTS: 

02 years], 5 - 10 years [normal: 08 years & CTS: 06 years] 

and > 10 years [normal: 22.86 years & CTS: 25.55 years]. 

Comparison was not possible in groups with < 5 and 

between 5 to 10 years of employment because of 

inadequate sample size in the CTS group. In the group with 

> 10 years of employment, when normal group was 

compared with CTS group, only mean values of efficiency 

index decreased in the CTS group [normal - 89.1 ± 14.9 % 

& CTS - 87.9 ± 8.14 %] though it was statistically 

insignificant (P < 0.05). 

 

Motor Performance 
Normal  

(n=73) 

CTS  

(n=20) 

Total  

(n=93) 

Median  

MNCV (m/sec) 

Right 55.07 ± 5.79 55.56 ± 8.15 55.17 ± 6.32 

Left 53.0 ± 4.83 53.65 ± 7.65 53.14 ± 5.51 

Mosso’s 

ergograph 

Work Done 

(Kg-m) 

Right 1.30 ± 0.73 1.33 ± 0.64 1.13±0.71 

Left 1.07 ± 0.67 1.27 ± 0.66 1.11±0.67 

Time for 

Fatigue 

(sec) 

Right 26.83 ± 10.13 27.25 ± 9.40 26.91±9.93 

Left 21.71 ± 8.11 23.40 ± 8.00 22.07±8.08 

Hand grip  

strength (Kgs) 

Right 21.55 ± 6.32 19.00 ± 5.94 21.00 ± 6.30 

Left 20.06 ± 6.49 18.95 ± 6.67 19.82 ± 6.51 

Bimanual  

coordination 

Time (min) 5.09 ± 1.91 4.93 ± 1.65 5.06 ± 1.85 

Error (sec) 28.28 ± 37.18 29.20 ± 21.67 28.48 ± 34.34 

EI (%) 90.31 ± 12.80 89.54 ± 8.47 90.14 ± 11.96 

Table 1. Motor Performance Measures 

CTS=Carpal Tunnel Syndrome N=Number EI=Efficiency Index 
 

Motor Performance 

Work Pattern 
Technicians 

 (N = 29,                
CTS = 14) 

Attenders  
(N = 44,                
CTS = 6) 

Median  

MNCV (m/sec) 

Right 
N 53.4 ± 4.29 56.1 ± 6.41 

CTS 55.2 ± 6.34 56.1 ± 12.1 

Left 
N 51.9 ± 3.52 53.9 ± 5.36 

CTS 52.5 ± 7.21 56.2 ± 8.74 

Mosso’s 
ergography 

Work done 
(Kg-m) 

Right 
N 1.11 ± 0.44 1.43±0.85 

CTS 1.56 ± 0.60* 0.77±0.29 

Left 
N 0.83 ± 0.38 1.23±0.77 

CTS 1.46 ± 0.65** 0.81±0.47 

Time for 

fatigue (sec) 

Right 
N 24.8 ± 8.24 28.1±11.0 

CTS 29.3 ± 9.62 22.2±7.25 

Left 
N 19.7 ± 7.86 22.9±8.11 

CTS 24.9 ± 7.96 19.8±7.52 

Hand grip  
strength (Kgs) 

Right 
N 19.8 ± 7.23 22.6 ± 5.47 

CTS 18.9 ± 6.84 19.1 ± 3.54 

Left 
N 18.1 ± 7.30 21.3 ± 5.65 

CTS 18.1 ± 6.99 20.8 ± 6.01 

Bimanual  
coordination 

Time 
(min) 

N 4.70 ± 1.91 5.35 ± 1.89 
CTS 4.86 ± 1.85 5.08 ± 1.21 

Error 
(sec) 

N 19.5 ± 22.1 34.0 ± 43.7 
CTS 21.9 ± 16.1 46.0 ± 24.8 

EI  

( %) 

N 92.9 ± 7.84 84.1 ± 10.1 

CTS 91.8 ± 6.80 88.0 ± 14.5 

Table 2. Comparison between Work Pattern and Motor 
Performance 

N = Normal CTS = Carpal Tunnel Syndrome EI = Efficiency Index * P = 0.008 ** 

P = 0.0002 

 

Motor Performance 

Working Hours per Week 
< 24 hours      

(N = 36,            
CTS = 5) 

≥ 24 hours     
(N = 37,            

CTS = 15) 

Median  
MNCV (m / sec) 

Right 
N 56.4 ± 6.38 53.7 ± 4.89 

CTS 50.4 ± 6.42 57.2 ± 8.13 

Left 
N 59.0 ± 5.33 52.0 ± 4.11 

CTS 50.6 ± 6.03 54.6 ± 8.05 

Mosso’s 

ergograph 

Work done 
(Kg-m) 

Right 
N 1.45 ± 0.87 1.16 ± 0.53 

CTS 1.05 ± 0.78 1.41 ± 0.59 

Left 
N 1.22 ± 0.74 0.93 ± 0.57 

CTS 1.15 ± 0.82 1.31 ± 0.63* 

Time for 
fatigue (sec) 

Right 
N 28.8 ± 11.2 14.8 ± 8.57 

CTS 25.0 ± 10.8 28.0 ± 9.15 

Left 
N 23.6 ± 7.79 19.8 ± 8.08 

CTS 22.3 ± 9.63 33.7 ± 7.33 

Hand grip  
strength (Kgs) 

Right 
N 22.3 ± 6.06 20.7 ± 6.56 

CTS 20.0 ± 2.73 18.6 ± 6.73 

Left 
N 20.9 ± 6.58 19.2 ± 6.39 

CTS 22.2 ± 5.58 17.8 ± 6.82 

Bimanual  
coordination 

Time 
(min) 

N 5.31 ± 2.11 4.88 ± 1.71 
CTS 5.16 ± 1.46 4.85 ± 1.76 

Error (sec) 
N 37.9 ± 47.1 18.8 ± 20.4 

CTS 38.4 ± 24.1 26.1 ± 20.7 

EI (%) 
N 87.6 ± 16.1 92.9 ± 7.82 

CTS 86.0 ± 11.6 90.6 ± 7.29 

Table 3. Comparison between Working Hours per Week and 
Motor Performance 

N = Normal CTS = Carpal Tunnel Syndrome EI = Efficiency Index; * P = 0.039 

 

 

Years of  
Employment 

Median MNCV                   
(m / sec) 

Mosso’s Ergograph Hand Grip Strength 
(Kgs) 

Bimanual Coordination 
Work Done (Kg-m) Time for Fatigue (sec) 

Right Left Right Left Right Left Right Left Time (min) Error (sec) EI (%) 

N CTS N CTS N CTS N CTS N CTS N CTS N CTS N CTS N CTS N CTS N CTS 
< 5 Yrs.  

(N = 11,              
CTS = 1) 

57.2  

±  
6.67 

61.3  

±  
0.00 

54.4  

±  
5.93 

59.3 

± 
0.00 

1.31  

±  
0.55 

0.35  

±  
0.00 

1.04  

±  
0.56 

0.19 

± 
0.00 

24.3  

± 
 9.02 

23.5  

±  
0.00 

19.6  

± 
 6.67 

10.5  

±  
0.00 

18.8  

± 
 6.01 

22.0  

±  
0.00 

18.7 

± 
7.79 

25.0  

±  
0.00 

5.95  

±  
1.86 

4.40  

±  
0.00 

30.1  

±  
24.6 

6.46  

±  
0.00 

91.7 

 ± 
6.55 

97.5 

± 
0.00 

5 – 10  
(N = 18,                
CTS = 2) 

55.1  
±  

6.22 

56.2  
±  

4.06 

53.0  
±  

5.16 

50.6 
± 

0.84 

1.29  
±  

0.76 

0.84  
±  

0.33 

0.95  
 ±  

0.53 

0.50 
± 

0.00 

26.8  
±  

8.57 

21.0   
±  

8.08 

21.3  
±  

5.68 

14.2  
±  

0.35 

19.0  
±  

5.80 

22.1  
±  

8.78 

20.2 
± 

9.25 

11.5  
±  

0.70 

4.37  
±  

1.93 

5.10  
±  

0.84 

16.7  
±  

22.2 

1.96  
±  

1.20 

92.3  
± 

 9.63 

99.3 
± 

0.29 

> 10  
(N = 44,                 

CTS = 17) 

54.4  
±  

5.36 

55.1  
±  

8.69 

52.6  
±  

4.42 

53.6 
± 

8.14 

1.31  
±  

0.77 

1.44  
±  

0.61 

1.13  
 ±  

0.75 

1.42 
± 

0.59 

27.4  
±  

11.0 

28.2  
±  

9.86 

22.3  
±  

9.25 

25.3  
±  

7.18 

14.5  
± 

0.71 

21.9  
±  

5.08 

20.3 
± 

4.69 

19.4  
±  

6.58 

5.17  
±  

1.85 

4.94  
±  

1.79 

32.5  
±  

43.6 

33.7  
±  

20.2 

89.1  
±  

14.9 

87.9 
± 

8.14 

Table 4. Comparison between Years of Employment and Motor Performance 
N = Normal, CTS = Carpal Tunnel Syndrome, EI = Efficiency Index, MNCV = Motor Nerve Conduction Velocity 

 
 

 

DISCUSSION 
 

 

Human MP and motor skills are essential aspects of the 

various daily activities which may be unimanual (writing, 

picking up an object, eating etc.) or bimanual (driving a car, 

playing musical instruments, preparing food, getting 

dressed, typing, manipulating tools and instruments etc.). 

Hand forms an integral part of all these normal human 

functioning. Thus, the quality of performance in daily living 
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skills, recreational and vocational pursuits is influenced by 

adequate hand function.1 Ability of a person to use his hands 

effectively in all these everyday activities depends on various 

factors.2 

Certain occupational groups have been found to be at 

higher risk for developing CTS because of their hand 

intensive work. Risk of developing CTS is higher in these 

occupations due to repetitive hand movements, forceful 

work, hand / wrist vibrations and extreme postures.11 In an 

institutional set-up like ours, laboratory workers form one 

such group performing intricate work requiring higher 

degree of manual dexterity.  

In the laboratory set-up, most of the work requires 

intricate and repetitive use of both the hands. Irrespective 

of the instrument used, procedures like pipetting, 

microscopy, transferring, mixing and dispensing are part of 

routine work carried out in most medical laboratories. In 

addition, with the computerisation of most of the 

laboratories, laboratory workers are also required to use 

keyboards to operate the instruments, to record and process 

data and to generate reports for long hours.12 

One of the previous studies done had determined the 

prevalence of CTS in the laboratory workers to be 21.5 %, 

very high than that found in the general population.7 

Also previous studies done on laboratory workers have 

examined the risk factors for development of CTS and 

measures that can be employed to prevent it, they have not 

assessed the MP in their hands.9 

Thus, as the laboratory workers form an important part 

of institutional set-up and as laboratory workers are required 

to have high degree of manual dexterity during their 

discharge of work-related tasks, we assessed MP in both the 

hands in them and comparison was made between MP 

measures and workplace factors. As they are actively 

involved in skilful, repetitive work involving both hands for 4 

- 6 hours a day and as CTS is associated with sensory and 

motor abnormalities, we anticipated the MP to be less in the 

laboratory workers, especially in those with associated CTS. 

For assessing the motor performance in both the hands, 

four parameters namely median MNCV, work done and time 

taken for the onset of fatigue in the flexors of fingers, 

handgrip strength and bimanual coordination were included 

as they were simple, easy to perform, non-invasive and 

reliable. 

In the present study, median MNCV was within the 

normal range in the CTS group in both the hands. Previous 

studies have shown that in patients with mild CTS, there 

were only sensory abnormalities in the nerve conduction 

studies.13 A study by Lee et al. inferred that the median 

MNCV decreased with increase in severity (P < 0.05).14 

However, due the lack of a control cohort to provide baseline 

values, the difference in median MNCV between normal 

individuals and those with mild CTS could not be compared 

in the latter study. Maincent et al. reported that a drop in 

median distal MNCV below a limit of 14 m / s results in true 

distal conduction slowdown, which may not be seen in the 

early stages of CTS.15 Further, compared to the left hand, 

velocity was more on the right side. This may be due to the 

presence of a greater number of right-handed individuals in 

the study group. Work done and time taken for the onset of 

fatigue in both the hands was almost same in CTS group 

when compared to the normal. A study by Mattos et al. 

demonstrated a drastic reduction in grip force of fatigued 

hands with carpal tunnel syndrome.16 In agreement with 

which, the hand grip strength was found to decline in both 

the hands of the CTS group of the present study. A number 

of previous studies have also reported exacerbated 

weakness or loss of grip in occupations involving repetitive 

work.13,16,17,18  

Time taken for completion of the task was nearly the 

same in both the CTS and normal groups but duration of 

error in executing the task was more and efficiency index 

was slightly less in CTS group. Nataraj et al. while studying 

the effects of carpal tunnel syndrome on reaching and 

grasping the objects found a reduction of 41 % in the 

accuracy and 33 % in the precision of performing the task 

by the CTS group.19 Compared to the left hand, MP was 

better on the right side. This may be because right hand 

being the dominant one is 10 % stronger than the non-

dominant left hand.20 

Compared to the technicians, only work done was less 

and onset of fatigue was early in the attenders in both the 

hands in the CTS group and for bimanual coordination test, 

time for completion of task was more, duration of error was 

more and efficiency index was slightly less in them. This 

decline in the MP in the attenders can be attributed as due 

to various factors including nutritional status, work pattern, 

socio-economic status etc. 

With the increase in the number of working hours per 

week, MP was better for work done, time taken for onset of 

fatigue and bimanual coordination even in those with CTS, 

which can be explained by their prolonged duration of 

exposure to the hand intensive work. This is consistent with 

the previous studies where it has been observed that with 

practice and training, MP will be better.21 

With the increase in the years of employment, only the 

efficiency index decreased which can be attributed to the 

age related changes. 

Thus, the findings of the present study are by and large 

in agreement with the previous studies. The fact that the 

prevalence of CTS was found to be high in the laboratory 

workers but most of MP measures being normal in those with 

CTS, implies that they are at early stages of development of 

CTS. If proper preventive measures are not initiated, they 

may progress and may lead to late stages which can be quite 

debilitating. 

In addition, as MP is associated with workplace factors 

and based on the impact of work factors on the laboratory 

workers in developing CTS, we suggest that further studies 

be carried out to develop preventive strategies in the 

workplace which will result in their better work performance. 

This study is the first of its kind as it comprehensively 

explores the vulnerability of laboratory workers to sensory 

and motor neuropathies such as CTS by assessing the motor 

performance of hands in terms of median motor nerve 

conduction velocity, work done and time taken for onset of 

fatigue, hand grip strength duration of error and efficiency 

index.
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CONCLUSIONS 
 

 

 

Although multiple parameters of motor performance in the 

laboratory workers seem normal among individuals with 

CTS, pivotal differences in the motor performance and 

capacity indicate early stages of CTS progression. 

Additionally, this study succeeds in delineating the possible 

work patterns that can serve as potential risk factors for 

decline in motor performance. This would facilitate the 

timely screening and diagnosis of laboratory workers who 

are at risk of developing sensory and motor neuropathies 

like CTS and in designing suitable management plans. 
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Background and Objectives: Nerve conduction study (NCS) is a commonly performed electro-
diagnostic procedure used to assess as well as diagnose the diseases related to peripheral nervous 
system. Objectives of present study is to find the association of Anthropometric Variables namely 
BMI and waist circumference with Median Nerve Sensory Conduction parameters, namely latency, 
amplitude and conduction velocity in medical students and to find the association of Gender with 
Median Nerve Sensory Conduction parameters. 
 

Methods: The present cross-sectional study was conducted in the Department of Physiology, during 
period from Jan-2019 to Dec-2019. After exclusion, out of the total students, who fulfilled the study 
criteria, only 110 students were then selected by simple random sampling. Then, their 
anthropometric factors were measured along with the Median Nerve sensory conduction studies at 
wrist in both the hands. NCS unit i.e. EMG Octopus by Clarity Medical Pvt. Ltd was used to assess 
the median sensory nerve conduction at wrist level with orthodromic method. Data analysis was 
done by using SPSS Software (Version 20). Student’s t- test was used to find the association 
between BMI, waist circumference, gender and median sensory nerve conduction study parameters 
in total population. 
 

Result: Waist circumference was negatively and significantly associated with amplitude of right 
hand and negatively and non-significantly associated with left hand amplitude, i.e. as waist 
circumference increases the median sensory nerve conduction latency and amplitude decreases.  
Present study concludes that there is decrease in sensory nerve conduction with increase in BMI. 
Median sensory nerve conduction velocities and amplitudes show reduction with increase in BMI 
and median sensory nerve conduction latencies show positive association with BMI.  
 

Conclusion: BMI and waist circumference showed positive correlation with latencies and nerve 
conduction velocities, but negative correlation with amplitudes of both the hands.  
 

 
 
 

 
 
 

 
 
 
 
 

 
 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 

 

 
  

 
 
 

INTRODUCTION 
 

Nerve conduction study is vital in the diagnosis of focal 
neuropathies and diffuse polyneuropathies. Age, height and 
body mass index (BMI) can influence nerve velocities.1 Nerve 
conduction velocities (NCVs) can be easily measured on 
peripheral nerves.2 adequate stimulus from an electrical 
stimulator can prompt nerve impulses.3 The velocity is openly 
dependent on the diameter of fiber myelination and 
temperature.4 Nerve conduction study (NCS) helps in 
delineating the extent and distribution of neural lesions.5It 
enables clinicians to distinguish the two major groups of 
peripheral diseases: demyelination and axonal degeneration.6 
 
 

Nerve conduction parameters are affected by many 
physiological and technical variables such as gender, weight, 
height, BMI (body mass index), waist-hip ratio, Skin fold 
thickness and handedness affects nerve conduction 
parameters.4, 6 

 

Factors that power nerve conduction parameters may 
explanation for study and subject variation thorough 
consideration of these factors can enhance the accuracy of 
electro diagnostic study explanation. Normative data are used 
to understand NCS obtained from patients having peripheral 
nerve disorders. However, various factors counting 
anthropometric factors are known to affect nerve conduction 
parameters, thus ensuing in difference between normative data 
and subject data. Hence, having a systematic awareness of 
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these factors can augment the precision of electro-diagnostic 
study interpretation.7  

 

Studies have been done on several nerves like median, ulnar 
and radial in upper limbs and common peroneal, sural and 
tibial in lower limbs. Median nerve is a significant nerve in 
upper limbs accountable for feeling as well as coarse 
movements of hand1 median nerve density within the carpal 
tunnel resulting in carpal tunnel syndrome is the most 
frequently encountered entrapment neuropathy in clinical 
practice.8 Median sensory nerve conduction studies are the 
most often performed electro-diagnostic tests worldwide. 
Sensory NCS involve analysis of specific parameters including 
latency, amplitude and conduction velocity.9 Indians have more 
regional allocation of body fat with thick trunk fold thickness 
and markedly higher mean waist/hip ratios (WHRs) for a given 
level of BMI compared to Europeans.10 So, Asian-Pacific cut-
off points are used to categories BMI in Indian population. 
 

Till date, numerous studies and reviews on NCS have been 
done and published. However the results of previous studies are 
conflicting and most of these studies are in either western 
population or include only one or two anthropometric factors. 
Hence, it will be necessary to study nerve conduction 
parameters in the local population, which further facilitates 
proper interpretation of results in clinical practice. Main 
Objectives of the study is to find the association of 
Anthropometric Variables namely BMI and waist 
circumference with Median Nerve Sensory Conduction 
parameters, namely latency, amplitude and conduction velocity 
in medical students and to find the association of Gender with 
Median Nerve Sensory Conduction. 
 

MATERIALS AND METHODS 
 

The present cross-sectional study was conducted in the 
Department of Physiology of Medical College, in Belagavi, 
Karnataka, during period from Jan-2019 to Dec-2019. Total 
200 medical students between the age group of 18-22 years 
were enrolled irrespective of gender. History of each individual 
was obtained by asking relevant questions and same was 
documented in history taking forms. Ethical clearances were 
obtained from the Institutional Ethics Committee. As most of 
the parameters in this study are quantitative, following formula 
is used to calculate the sample size n=Z2

1-α/2× SD2 /d2.  
 

After exclusion, out of the total students, who fulfilled the 
study criteria, only 110 students were selected by simple 
random sampling. All the 110 eligible participants were then 
enrolled in the study after obtaining their written inform 
consent. Anthropometric factors were measured along with the 
Median Nerve sensory conduction studies at wrist in both the 
hands. Students who do not fulfill the study criteria were 
excluded from the study by general physical examination, 
including a detailed neurological assessment. Selection Criteria 
of the study were based on inclusion criteria and exclusion 
criteria.  
 

Inclusion criteria was all medical students including male and 
female students were include and exclusion criteria was 
subjects complaining of tingling, numbness or pain in median 
nerve distribution, with history of fracture, neuropathy or 
myelopathy disorder, those suffering from carpal tunnel 
syndrome, diabetes, leprosy, myxoedema, skin ulcer or any 

other disease, or on drugs [Anti cholinergic or muscle relaxant 
or anti tubercular] that may affect NCV were excluded from the 
study.  
 

Weight in kilograms was measured by using digital weighing 
machine. Height was measured by using centimeter scale 
(100cm = 1m). BMI was calculated by using the formula, BMI 
= Weight (in kg)/Height (in m2).  
 

According to Asian-Pacific cut-off points, the subjects with 
BMI < 18.5 kg/m2 were categorized as underweight, those with 
BMI between 18.5 kg/m2 to 22.9 kg/m2 as normal, the subjects 
with BMI 23 kg/m2 to 24.9 kg/m2 as overweight and subjects 
with BMI ≥ 25 kg/m2 were considered as obese. 
 

Waist circumference was measured with measuring tape in 
centimeters at the midpoint between the lower border of the rib 
cage and iliac crest. NCS unit i.e. EMG Octopus by Clarity 
Medical Pvt. Ltd. was used to assess the median sensory nerve 
conduction at wrist level with orthodromic method. 
 

Statistical analysis 
 

Data analysis was done by using SPSS Software (Version 20). 
One way ANOVA test was used to associate BMI and waist 
circumference with sensory nerve conduction parameters.  
 

RESULTS 
 

In table 1, NCS parameter association with BMI showed that 
the right hand amplitude (amp) displayed the Latency1, P value 
of 0.4133 with SD of 1.75 ± 0.22 in normal BMI. Amplitude P 
value of 0.6404 with SD of 38.15 ± 21.05 was seen in 
underweight BMI with NCV, SD of 54.60 ± 5.99 with P value 
of 0.5401 was observed statistically significant. Negative and 
significant association with amplitude of right hand and 
negative and non-significant association with left hand 
amplitude were seen.  
 

In table 2, waist circumference association with median nerve 
sensory conduction is done with its parameters, right hand amp 
showcased on P values which are statistically significant 
(0.1472, 0.1591, 0.1801) respectively. Increase in the median 
sensory nerve conduction latency and amplitude decrease was 
observed.  
 

Table No. 1 Association of Body Mass Index with median 
nerve sensory conduction study parameters. 
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Table No. 2 Association of Waist Circumference with median 
nerve sensory conduction study parameters. 

 
 

DISCUSSION 
 

A nerve conduction study is neurological investigation that 
evaluates the transmission of electrical impulses behind to 
peripheral nerves. The NCS consists of together motor and 
sensory nerve conduction, 11 it is begin that there is greater 
influence of BMI on sensory nerve conduction as compared to 
motor nerve conduction studies. 12 

 

Practice tests in clinical preparation are done by using either 
antidromic or orthodromic techniques type of stimulation, with 
no universal agreement on the use of one or the other 
technique.10 each of the two techniques has its advantages and 
drawbacks but clinical neurophysiologists favor either one or 
the other. Confidence in the results of an examination depends 
largely on technical ability, knowledge of the methodological 
variants and recognition of possible pitfalls and errors intrinsic 
of a specific technique. 13 

 

Awang M. S et al in their study showed the association 
between BMI and median NCS parameters has shown that 
there was reduction in sensory nerve conduction velocity with 
increase in BMI.1 In study by Chadha V et al, observed that 
median nerve sensory amplitudes decreased with increasing 
BMI, there was no correlation between BMI and NCV and 
latency.12 However, one of the previous study shows that, no 
relationship could be established between BMI and median 
nerve sensory conduction.9 

Study conducted by Hennessey W. J et al. shows the negative 
correlation of height with median nerve sensory amplitudes and 
conduction velocities and positive correlation with latency.7 
However in study by Rivne M. H et al it was found that the 
median nerve sensory conduction velocity was not correlated 
with height. 14 

Mostly central adiposity causes obesity or overweight and the 
intra-abdominal adipocytes show more lipolytical activeness 
than that of other depots.  
 

In present study it was distinguished that, median sensory nerve 
conduction amplitude in males was less than that of females. 
This may be due to males have thicker subcutaneous tissues 
than that of females which form a greater distance between 
surface electrodes and digital nerves that causes lower sensory 
nerve conduction amplitudes. 
 

It has been proved that abdominal obesity assessed by waist 
circumference predicts obesity related risk factors and the 
weighted evidence indicate that waist circumference coupled 
with BMI predicts health risk better than that of BMI alone. 
Mostly central adiposity causes obesity or overweight and the                
intra-abdominal adipocytes show more lipolytical activeness 
than that of other depots. Prevalence report show obesity was a 
strong risk factor which was involved in slowing of median 
sensory nerve conduction.  

 
 

CONCLUSION 
Medical students and health care personnel should be the role 
models in terms of health consciousness and life style practices. 
If awareness about the healthy life style occurs early in the 
medical students, it will help them to be fit and this further 
empower them to behave as the facilitators in influencing 
community to adopt the healthy lifestyle. 
 

Current study concludes that there is decrease in SNCS with 
increase in BMI. Median sensory nerve conduction velocities 
and amplitudes illustrate decrease with enhancement in BMI 
and median sensory nerve conduction latencies show positive 
connection with BMI. This may be due to thicker subcutaneous 
tissue in person with more BMI, as the amount of body fat 
related to the adipose tissue in epineurium affect nerve 
conduction. 
 

Waist circumference showed positive correlation with latency, 
negative correlation with amplitude and positive correlation 
with NCV in both the hands. 
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Study of “three delay model” of 
maternal morbidity and mortality in 
two tertiary care hospitals of Belagavi
Jyoti Singh, Chandra S. Metgud

Abstract:
INTRODUCTION: Every year millions of women around the world suffer from pregnancy, childbirth, and 
postpartum complication. Approximately 810 women die every day worldwide from preventable causes 
related to pregnancy and delivery. The concept of severe acute maternal morbidity or near miss was 
aptly developed for the present health‑care system. The World Health Organization (WHO) has defined 
“near‑miss” as a woman, who is close to death, survives a complication that occurred during pregnancy, 
delivery, or up to 42 days after the termination of her pregnancy. The important causes of maternal 
mortality and morbidity have been summarized as the three delays. These delays have been identified to 
understand the gap in access to adequate obstetric management. Delays in access to quality care have 
been identified as one of the important determinants of preventable maternal death. The present study was 
planned to assess the “three delay model” leading to the occurrence of severe maternal outcome (SMO) 
in two tertiary care hospitals of Belagavi, Karnataka, as proposed by the WHO near‑miss approach.
OBJECTIVE: This study aimed to study the “three delay model” leading to maternal morbidity and 
mortality in two tertiary care hospitals of Belagavi.
MATERIALS AND METHODS: A cross‑sectional study was conducted in two major tertiary care hospitals 
of Belagavi, namely KLE Dr Prabhakar Kore Charitable Hospital and Belagavi Institute of Medical Sciences 
Hospital for a duration of 1 year among antepartum, intrapartum, and postpartum mothers experiencing 
SMO. A sample of 200 was calculated based on the prevalence of previous maternal near‑miss (MNM) 
incidence ratio. To assess the MNM cases, “Modified Facility Based MNM Review Form” was used.
RESULTS: Out of 200 MNM cases, 145 (72.5%) subjects belonged to the age group of 21–30 years and 
17 (8.5%) of the women were aged ≥31 years. The mean ± standard deviation age of the study participant 
was 25.0 ± 4.45 years. Based on the obstetric profile of the study subject, it was noted that 139 (69.5%) 
participants had presented to the study hospitals as unbooked cases and 93 (46.5%) were primigravida. 
Majority (160, 80.0%) of the MNM women had presented as referred cases. The MNM incidence ratio in 
the present study was recorded as 12.05/1000 live births with a MNM: maternal death ratio of 3.3:1. All 
types of delays were noted among the study participant in our study. Type I delay that consisted of lack of 
awareness and resources was seen in 134 (67.0%) MNM cases, followed by 130 (65.0%) experiencing 
Type II delay comprising logistics delay between home and health‑care facility and in between the health 
facilities along with lack of communication network and the third type of delay being observed at the referring 
health facility in all the referred study participant. Assessment of association between maternal outcome 
and the “3 delay model” by use of logistic regression analysis suggested that women who faced any kind 
of delay (I, II, and III) during their pregnancy were more likely to end up with poor maternal outcomes.
CONCLUSION AND RECOMMENDATION: The present study aimed to assess the delays that 
lead to poor maternal outcomes. The current study revealed the deficiencies that need to be tackled 
and taken care of on an urgent basis. Hence, there must be a multidisciplinary approach to manage 
the high‑risk maternal cases for timely intervention and management and reduce the burden of 
maternal morbidity and mortality on a global scale.
Keywords:
Maternal near miss, severe maternal outcome, three delay model, World Health Organization
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Introduction

Worldwide, approximately 810 women die every 
day from preventable causes related to pregnancy 

and delivery.[1] Sustainable Development Goal‑3 has 
a target to reduce the global maternal mortality rate 
to <70/1,00,000 births by 2030. The maternal health 
inequalities are not only between countries but also 
within countries and between rich and poor women 
residing in villages, cities, and slums. Layers of maternal 
health inequalities can be traced in the provision of 
maternal care services as well as across socioeconomic 
gradient in India.[2] Since 1990, though maternal deaths 
worldwide have dropped by 47%, the number of maternal 
deaths in developing countries like India remains high.[3] 
Conventionally, the evaluation of woman’s health and 
determination of the quality of obstetric care has always 
been analyzed by estimating the maternal deaths. While 
some of these women die, a proportion of luckier ones 
narrowly escape death and are termed as “Near Miss 
Cases.” By evaluating these cases with severe maternal 
morbidities and mortalities (both “near‑miss” cases 
and maternal deaths), much can be learned about the 
processes in place to deal with maternal morbidities. 
Maternal near‑miss (MNM) cases are defined as “a 
woman who nearly died but survived a complication 
that occurred during pregnancy, childbirth or within 
42 days of termination of pregnancy.”[4] The important 
causes of maternal mortality and morbidity have been 
summarized as the three delays. These delays have been 
identified to understand the gap in access to adequate 
obstetric management. Delays in access to quality care 
have been identified as one of the important determinants 
of preventable maternal death. Thaddeus and Maine’s 
three delays’ model that describes the multiple factors 
that drive maternal mortality has proven to be an 
effective tool to evaluate the circumstances surrounding 
access to and appropriateness of emergency obstetric 
and newborn care.[5] First delay is being undecided 
to seek care by woman or her family as danger signs 
are usually not identified early and they are unaware 
of the need of care. Second delay comprises logistics 
causing a delay in reaching the health‑care facilities. 
Third delay is the `delay in receiving adequate facility 
at the center resulting from errors in diagnosis, clinical 
decision making, lack of medical supplies, and of staff 
proficiency in the management of obstetric emergencies. 
In developing countries, about 75% of the women 
with severe obstetric morbidity are usually in a critical 
condition upon arrival, underscoring the significance 
of the first two delays.[3] The present study was planned 
with an idea to assess the “three delay model” leading 
to the occurrence of severe maternal outcome (SMO) in 
two tertiary care hospitals of Belagavi, Karnataka, as 
proposed by the World Health Organization (WHO) 
near‑miss approach.

Objective
This study aimed to study the “three delay model” 
leading to maternal morbidity and mortality in two 
tertiary care hospitals of Belagavi.

Materials and Methods

This cross‑sectional study was conducted in two 
major tertiary care facilities of Belagavi city: “KLE 
Dr. Prabhakar Kore Charitable Hospital” and “Belagavi 
Institute of Medical Sciences Hospital.” The study 
population consisted of antepartum, intrapartum, and 
postpartum mothers experiencing SMO in both the 
tertiary care hospitals. The sample size was calculated 
on the basis of incidence ratio of MNM in India and 
was found to be 200 using the formula 4pq/d2, taking 
prevalence of 20% from previous study.[6] Institutional 
Ethical Committees of Jawaharlal Nehru Medical College 
(MDC/DOME/23, dated 24.11.2018) and Belagavi 
Institute of Medical Sciences (BIMS‑IEC/47/2018‑19, 
dated 14.11.2018). Data collection was done by means 
of personal interviews by the researcher in the hospital 
setting. Written informed consent was obtained from 
all the study participants before the onset of data 
collection and data confidentiality was maintained. 
Sociodemographic profile and obstetric details of the 
study participants were collected using a predesigned 
pretested pro forma. To assess the delay faced by the 
MNM cases, “Modified Facility Based MNM Review 
Form” was adopted. The form is based on the WHO 
MNM Criteria 2009. All the women who suffered severe 
life‑threatening conditions and fulfilled WHO’s MNM 
criteria were identified and the three types of delays 
were assessed in detail.

Statistical analysis
Data were coded and entered in an Excel sheet. Data 
were analyzed using IBM SPSS software Windows Trial 
version 25 (Chicago, IL, USA). Descriptive statistics were 
expressed as percentage. Chi‑square test was used to 
find the association between variables. P ≤ 0.05 was 
considered to be statistically significant. Univariate and 
mulitivariate logistic regression models were applied 
to find the association between maternal outcome and 
the three delays.

Results

The present study was conducted on 200 women who 
met with WHO’s MNM criteria 2009. It was noted 
that 38 (19.0%) women belonged to the age group 
of 18–20 years, 83 (41.5%) belonged to 21–25 years, 
62 (31.0%) were aged between 26 and 30 years, and 
17 (8.5%) participant were above the age of 30 years. The 
mean ± standard deviation (SD) age of the study subject 
was 25.0 ± 4.45 years with a range of 18–40 years and 
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the median age was 24.0 years. Majority (139, 69.5%) 
of the study subjects followed Hinduism and 40 (20%) 
were Muslims, with 10.5% following Christianity and 
Jainism. Literacy status of the study participant revealed 
that 181 (90.5%) were literates, out of which 81 (40.5%) 
had received primary level of education and 100 (50.0%) 
had received high school education and above. It was 
observed that 185 (92.5%) were homemakers and 
15 (7.5%) women were employed. Among the subjects 
who were employed, majority were agricultural laborers 
or self‑employed. Based on the socioeconomic status, it 
was found that 12 (6.0%) belonged to Class I, 29 (14.5%) 
to Class II, 54 (27.0%) to Class III, 68 (34.0%) to Class IV, 
and 37 (18.5%) belonged to Class V socioeconomic status 
according to Modified B. G. Prasad’s Classification.

Out of the total MNM cases studied, majority (160, 80.0%) 
were referred to the study hospital and 40 (20.0%) had 
presented directly to the hospital as self‑referral case. 
Among them, 61 (30.5%) were booked cases of the study 
hospitals and the remaining 139 (69.5%) were unbooked 
cases. Nearly 70% of the MNM cases were booked cases 
of primary health centers, taluka hospitals, and private 
nursing homes. According to the time taken by the 
study subject to reach the health facility, the mean ± SD 
duration taken by MNM case to reach the fifirst health 
facility was 12.1 ± 10.24 hrs and from fifirst to the current 
health facility was 12.01 ± 12.5 hrs. Majority (167, 83.5%) 
of the women were admitted to the study hospitals as 
MNM cases and the remaining 33 (16.5%) women who 
were admitted with underlying disorders related to 
gestation became later MNM cases during the course of 
their hospital stay.

Among the study participants, 93 (46.5%) were 
primigravida and 107 (53.5%) were multigravida. 
About 144 (72.0%) MNM cases were in their antenatal 
period of gestation at the time of admission. Out of these, 
26 (13.0%) were ≤22 weeks of gestation, 42 (21.0%) were 
between >22 weeks and ≤34 weeks, 41 (20.5%) 
were between >34 weeks and ≤37 weeks, 34 (17.0%) 
were between >37 weeks and ≤42 weeks, and 
only 1 (0.5%) woman was >42 weeks of gestation. 
Only 4 (2.0%) women were referred during intranatal 
period, followed by 47 (23.5%) in postnatal and 5 (2.5%) 
women in postabortal period. It was noticed that more 
than two‑third (76.5%) of the MNM cases had obstetric 
cause as the primary event. These obstetric primary 
events eventually led to other secondary obstetric or 
nonobstetric MNM events.

The present study recorded that women with 
life‑threatening condition were 200 consisting of 153 
MNM cases and 47 maternal deaths. The prevalence 
rate of MNM cases/1000 deliveries on arrival and 
during hospitalization was 11.21 and 2.21, respectively. 

MNM incidence ratio was 12.05 per 1000 live births. 
The MNM: maternal death ratio in our study was 3.3:1, 
which means for every maternal death, we have three 
women experiencing severe maternal morbidity. Our 
study highlighted that nearly 2/3rd of the MNM cases 
had complete recovery at the time of discharge. We 
noted death among 47 (28.1%) women during the course 
of management. The remaining 29 women went home 
against medical advice and 4 were discharged on request. 
However, out of 146 women who delivered during 
the study period, nearly half 78 (53.4%) had good fetal 
outcomes, whereas 68 (46.6%) had bad fetal outcomes.

On assessing the “Three delay model,” it was reflected 
that 134 (67.0%) MNM cases were having Type I delay 
which comprises personal/family issues like deciding to 
seek appropriate medical help for an obstetric emergency. 
Type I delay can be due to lack of resources (13, 9.7%), 
lack of awareness (11, 8.2%), or both (110, 88.1%). None 
of the MNM cases gave a history of previous poor 
experience of health care neither refusal of admission 
or treatment in the health facility. Type II delay which 
means reaching an appropriate obstetric facility was 
observed in 130 (65.0%) women. Out of 200 MNM cases, 
151 (75.5%) of women were not from Belagavi Taluka 
. Delay between home to first health care facility was 
observed in 116 (36.5%) and between the health care 
facilities was seen among 113 (35.5%) women. Nearly 
89 (28.0%) women had a lack of communication network 
due to poor roads and infrastructure and out of 160 MNM 
cases who were referred, Type III delay which means 
receiving adequate care when a facility is reached was 
observed in all of them. Nearly 108 (35.2%) MNM cases 
were referred due to lack of blood product, followed 
by 101 (32.9%) women due to lack of instrument and 
medicine at the previous health facility and 98 (31.9%) 
participants were referred due to infrastructure issue.

Association between the type of delays and poor maternal 
outcome revealed that Type I delay comprising lack of 
awareness and resources showed a significant association 
with poor maternal prognosis (χ2 = 8.538, P = 0.003 and 
χ2 = 7.694, P = 0.006, respectively) and this difference was 
found to be statistically significant (P < 0.05) [Graph 1]. 
Delay with health‑care facilities was observed statistically 
significant association (χ2 = 14.823, P < 0.001) [Graph 2]. 
Type III delay due to lack of instrument/medicine, 
infrastructure issue, and lack of blood product also 
highlighted significant association with poor maternal 
outcomes (χ2 = 7.60, P = 0.006; χ2 = 7.07, P = 0.008 and 
χ2 = 3.241, P = 0.0072, respectively) [Graphs 2 and 3].

On further univariate logistic regression analysis, the 
important delays leading to bad maternal outcomes 
were suggestive of the fact that women with Type I delay 
were approximately three times more likely to face poor 
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maternal consequences. The delay between health‑care 
facilities reflected that women with this delay in reaching 

from one health facility to another faced four times 
more chance of attaining mortality. Lack of instrument/
medicine and infrastructure issue had 2.5 times of being 
at higher risk of bad maternal consequences [Table 1].

On application of multivariate logistic regression 
analysis, the present study highlighted that women 
experiencing a delay between health‑care facilities 
were seven times more likely to have poor maternal 
outcomes compared to the women who did not face the 
delay [P < 0.001] [Table 2].

Discussion

The present study was a cross‑sectional study 
conducted in two tertiary care hospitals of Belagavi 
to assess the delays faced by women that led to 
potentially life‑threatening conditions. Type I delay 
was identified in almost two‑third (67.0%) of the MNM 
cases, Type II delay was noted in 65.0% of cases, and 
Type III delay in all the participants. Our findings 
were dissimilar to the study conducted in Raipur that 
observed Type I, Type II, and Type III delays in 44.0%, 
36.0%, and 19.9% study participants, respectively.[7] The 
delays influencing the maternal outcome were lack of 
awareness, lack of resources, delay between health‑care 
facilities, lack of instrument/medicine, lack of blood 
product, and infrastructure issue (P < 0.05 in each type 
of delay). According to univariate logistic regression 
analysis, the MNM cases experiencing Type I, II, 
and III delays were three times, four times, and two 
times more likely to face poor maternal outcomes 
compared to the ones who did not. On multivariate 

Table 2: Multivariate logistic regression analysis
Type of delay Multivariate analysis

Adjusted 
OR

95% CI P

Lack of awareness 2.545 0.793‑8.168 0.0116
Lack of resources 1.185 0.347‑4.040 0.786
Delay between health‑care facilities 7.648 2.581‑22.666 <0.001
Lack of instrument/medicine 2.617 0.152‑44.949 0.507
Infrastructure issue 0.982 0.063‑15.29 0.989
OR: Odds ratio, CI: Confidence interval
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Graph 2: Association between type of delay and maternal outcome

Table 1: Univariate logistic regression analysis
Type of delay Univariate analysis

Unadjusted 
OR

95% CI P

Lack of awareness 3.039 1.410‑6.549 0.005
Lack of resources 2.883 1.337‑6.214 0.007
Delay between health‑care 
facilities

4.391 1.987‑9.720 <0.001

Lack of instrument/medicine 2.597 1.301‑5.183 0.007
Infrastructure issue 2.487 1.257‑4.922 0.009
Lack of blood product 0.547 0.282‑1.060 0.074
OR: Odds ratio, CI: Confidence interval
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logistic regression analysis, Type II delay in our study 
highlighted that women experiencing a delay between 
health‑care facilities were seven times more likely to 
have poor maternal outcomes compared to the women 
who did not face the delay. This was similar to a study 
conducted in West Bengal that showed a statistically 
significant association between Type I and Type II 
delays and the obstetric near‑miss event with P < 0.001 
in each type of delay.[8] Another study conducted in 
West Bengal also noted higher Type II delay (adjusted 
odds ratio [AOR] with 95% confidence interval [CI]; 
1.7 [1.11–1.96]) as compared to its counterparts.[9] This 
is similar to the present study that observed Type II 
delay components such as the delay between health 
facilities as directly associated with the poor maternal 
outcome with a statistically significant P value (AOR 
with 95% CI; 7.648 [2.581–22.666]). Another study 
done in Egypt reflected women who experience delay 
between health facilities were six times more likely to 
have MNM condition compared with women who did 
not (OR = 6.19, 95% CI = 2.88–10.35), followed by those 
with first delay (OR = 3.43, 95% CI = 1.54–7.52) and those 
with second delay (OR = 2.51, 95% CI = 1.11–5.68).[10] 
However, our study did not reflect any significant 
association between the third type of delay and bad 
maternal outcomes on multivariate analysis. This 
was found similar to the West Bengal study that also 
reported no significant association (P = 0.312) between 
the third type of delay with near‑miss event.[8]

Strength and limitation
Both the major tertiary care facilities catering to Belagavi 
district were included in the study. Hence, the sample 
formed an important representation of the entire 
district. The limitation of the study was that this was 
a hospital‑based study and some detail could not be 
obtained completely from the study participant owing 
to their declining health condition.

Conclusion

The present study highlighted the gaps in the 
current health scenario. It revealed that the delays 
in seeking health care due to lack of awareness/
resources and nonavailability of transport facilities 
between health‑care facilities with interruption 
in communication linkage proved to be the major 
contributors of poor prognosis in the study region. They 
play a crucial role in increasing the disease burden. 
Hence, the overall assessment of association between 
poor maternal outcomes and the “3 delay model” by 
use of logistic regression analysis models suggested 
that women who faced any kind of delay during their 
pregnancy were 2.5–7 times more likely to end up with 
poor maternal consequences.

Recommendation
There is a need of proper training of health‑care workers at 
the grass‑root level for early and prompt identification of 
potentially life‑threatening conditions and strengthening 
of referring health facilities, mainly focusing on the 
peripheral levels with better communication network 
link between the facilities, especially in rural settings. 
Creation of awareness among the general population 
regarding the importance of routine antenatal checkups 
and educating and sensitizing the young mothers and 
their health‑seeking behavior must be quintessential.
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A B S T R A C T

Background: Hypertension (HTN) is a serious risk factor for cardio-vascular disease which is the leading
cause of mortality among type-2 diabetes mellitus (T2DM) patients. There is insufficient data regarding
prevalence of hypertension among T2DM patients. The objective of this study was to determine the
prevalence of hypertension and its associated factors among T2DM patients attending the preventive
diabetes clinic at KLEs Dr Prabhakar Kore Hospital, Belagavi.
Materials and Methods: An institution-based cross-sectional study was conducted from November 2019
to January 2020 done among 522 T2DM patients who presented to the preventive diabetes clinic. Data
were collected using an interviewer-administered questionnaire. Written informed consent was obtained
from each participant.
Results: There were 522 participants with a mean age of 49.81 ± 9.53. Three hundred and sixty-nine
(70.7%) of the study participants were 40 years old and above. The prevalence of hypertension among
T2DM was 57.7%. The majority (41.8%) of hypertensive patients were stage 1. Age, education status,
BMI and tobacco use were significantly associated with HTN in the multivariable analysis.
Conclusions: The prevalence of hypertension was high. Patients who are both hypertensive and diabetic
are at an increased risk of cardio-vascular disease. Health screening and health promotion will ensure that
the patients are prudent regarding their health.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

1. Introduction

Hypertension and Diabetes mellitus are major health
threats which can present with various complications
without any symptoms.1 Diabetes increases risk of life-
threatening cardio-vascular disease which is worsened by
hypertension. Various mechanisms such as oxidative
stress, inflammation contribute to macrovascular
and microvascular complications of diabetes and
hypertension.2–4

In India, the prevalence of hypertension was 25.3% and
a reported 1.6 million deaths due to hypertension.5,6 The
prevalence of diabetes in India was 7.7%.7 Also, by 2035,
the estimated number of diabetes mellitus patients would

* Corresponding author.
E-mail address: sanjaykambar@yahoo.com (S. Kambar).

increase to 109 million.8 Studies done in Karnataka showed
the prevalence of hypertension among diabetes mellitus
patients at 25.6% and 63.43%.9,10

Hypertension is a controllable albeit serious risk factor
for many diseases and its asymptomatic nature makes it
an underdiagnosed co-morbidity.11 Both hypertension and
diabetes mellitus make patients liable for end organ damage
in the form of cardiovascular and renal diseases.12,13

Moreover, hypertension increases the risk of cardiovascular
disease in diabetic patients.14 Determining the prevalence
of hypertension among diabetes mellitus patients is worthy
of attention as it aids the policy makers in providing
guidelines and also in planning and allocation of important
health resources to curtail the impact of both diseases.
Discerning the associated factors of hypertension in diabetic

https://doi.org/10.18231/j.ijfcm.2021.005
2394-6768/© 2021 Innovative Publication, All rights reserved. 22

https://doi.org/10.18231/j.ijfcm.2021.005
https://www.ipinnovative.com/
https://www.ipinnovative.com/open-access-journals
https://www.ijfcm.org/
https://www.iesrf.org/
https://crossmark.crossref.org/dialog/?doi=10.18231/j.ijfcm.2021.005&domain=pdf
https://creativecommons.org/licenses/by/4.0/
mailto:sanjaykambar@yahoo.com 
https://doi.org/10.18231/j.ijfcm.2021.005


Kambar / Indian Journal of Forensic and Community Medicine 2021;8(1):22–26 23

patients will empower healthcare professionals to tackle
the ramifications of both diseases. The objective of this
study was to determine the prevalence of hypertension
and its associated factors among T2DM patients attending
the preventive diabetes clinic at KLEs Dr Prabhakar Kore
Hospital, Belagavi.

2. Materials and Methods

An institution-based cross-sectional study was conducted
from November 2019 to January 2020 at KLEs Dr
Prabhakar Kore Hospital, Belagavi, Karnataka, India.

All T2DM patients aged more than 18 years who
presented to the preventive diabetic clinic at KLEs Dr
Prabhakar Kore Hospital, Belagavi were included in the
study. Patients who had history of hypertension before the
diagnosis of T2DM, and pregnant women were excluded
from the study.

Participants were explained about the study and
written informed consent was obtained from each of
the participants before commencing the interview. An
interviewer-administered questionnaire was used to collect
the data.

Participants with Systolic Blood Pressure (SBP) ≥ 140
mmHg and/or Diastolic Blood Pressure (DBP) ≥ 90 mmHg
or patients who were on antihypertensive therapy were
taken as hypertensive patients. SBP of 120-139 mmHg
and/ or DBP of 80-89 is pre-hypertension. SBP of 140-
159 mmHg and /or 90-99 mmHg is Stage 1 hypertension.
SBP of 160-179 mmHg and/ or DBP of 100-109 is Stage 2
hypertension.15

A poor glycemic control was considered when a patient
had HbA1c >7%.16 Current tobacco consumer is a person
who consumed tobacco in any form at least once in the last
month prior to the date of interview.

Study participants were identified by checking for type 2
diabetes mellitus diagnosis in the medical record. When a
patient has a FBG of ≥126 mg/dl, HbA1C ≥ 6.5%, or are
on any form of medication for T2DM, they are considered
as a diabetic patient.17

Height (cm) and body weight (kg) were measured to the
nearest 0.1 unit. Body mass index (BMI) was calculated as
weight divided by height squared (kg/m2).

Blood pressure (BP) was recorded using a mercury-
free sphygmomanometer. Two measurements were taken 10
minutes apart, and the mean value was taken. Venous blood
sample were collected for FBG and HbA1c and sent to
the laboratory within the hospital. FBG and HbA1c were
measured using glucometer and Direct Enzymatic HbA1c
Assay respectively.18

Sociodemographic characteristics such as age, sex,
marital status, occupation, monthly income, educational
level, cigarette smoking, BMI, duration of T2DM were
collected and, fasting blood glucose (FBG), and glycated
hemoglobin (HbA1c) were taken. BMI was classified

into < 23 and ≥23 kg/m2based on Asian-Pacific cut
off classification.19 Socio economic status was classified
according to modified B.G. Prasad classification 2019.20

2.1. Statistical analysis

Data were entered into Microsoft Excel and analysed using
IBM SPSS Statistics for Windows, Version 25.0 (IBM
Corp., Armonk, NY, USA). Bivariable logistic regression
analysis was performed to determine the association
between the explanatory variables and outcome variable.
In bivariate analysis, if P value were < 0.2, those variables
were entered into multivariable logistic regression wherein
P value < 0.05 was considered statistically significant.
Adjusted odds ratio (AOR) was used to determine the
strength of association.

3. Results

There was a total of 522 T2DM patients with a mean age of
49.81 ± 9.53. Three hundred and sixty-nine (70.7%) of the
study participants were 40 years old and above. Majority
of the participants were males (310 (59.4%)), had at least
primary level schooling (385 (73.8%)), were married (337
(64.6%), and were farmers (181 (34.7%)), were of Hindu
religion (272 (52.1%)) and belonged to socio economic
class III (224 (42.9%)). The mean duration of T2DM in
the study participants was 10.59 ± 7.1 years. Majority
(386 (73.1%)) had an abnormal BMI of ≥ 23 kg/ m2. The
mean HbA1C was 7.32 ± 1.07. Two hundred and ninety-
nine (57.3%) did not have adequate glycemic control at the
time of interview. The mean FBG, Systolic Blood Pressure
(SBP) and Diastolic Blood Pressure (DBP) were 149.12
± 16.67, 133.97 ± 21.02 and 85.15 ± 14.33 respectively.
Majority of the participants were on oral hypoglycemic
agents for treatment of T2DM. One hundred and seven
(20.5%) participants were current tobacco consumers.

We found the prevalence of hypertension among
T2DM to be 57.7% (301/522). The majority (41.8%) of
hypertensive patients were stage 1. Eighty-three (15.9%)
of study participants were stage 2; and 77 (14.7%) were
in the pre-hypertensive stage (Figure 1). Hypertension was
seen more among 40-60 years age group (199 (69.1%)),
males (190 (61.3%)), participants who were illiterate (94
(68.6%)), government employee (45 (65.2%)), participants
who were overweight/ obese (218 (56.5%)), who were
tobacco consumers (69 (64.5%)) (Table 2).

Using binary logistic regression, crude association of
the explanatory variables with the outcome variable. Age,
gender, educational status, occupation, BMI, and tobacco
consumption were a candidate for the final model. Age,
education status, BMI and tobacco use were significantly
associated with HTN in the multivariable analysis.

The odds of acquiring HTN increased with increase in
age. It was 2.6 times higher in the age group of 40–59
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Table 1: Socio-demographic and clinical characteristics of type 2 diabetes mellitus patients(n=522)

Variable Categories Frequency (%)/ Mean (±SD)
Age (in years) < 40 153 (29.3)

40 - 60 288 (55.2)
> 60 81 (15.5)

Gender Male 310 (59.4)
Female 212 (40.6)

Education status Illiterate 137 (26.2)
Primary School 177 (33.9)

High School 160 (30.7)
Graduate 48 (9.2)

Marital status Married 337 (64.6)
Unmarried 185 (35.4)

Occupation Government employee 69 (13.2)
Housewife 90 (17.2)

Daily laborer 51 (9.8)
Business 131 (25.1)
Farmer 181 (34.7)

Socio economic status Class I, II 70 (13.4)
Class III 224 (42.9)

Class IV, V 228 (43.7)
Religion Hindu 272 (52.1)

Muslim 197 (37.7)
Christian 53 (10.2)

Duration of DM 10.59 ± 7.1
BMI < 23 136 (26.1)

≥ 23 386 (73.1)
HbA1C 7.32 ± 1.07

Glycemic Control Good 223 (42.7)
Poor 299 (57.3)

Fasting Blood Glucose 149.12 ± 16.67
Blood pressure Systolic Blood Pressure 133.97 ± 21.02

Diastolic Blood Pressure 85.15 ± 14.33
Type of Medication for DM OHA 361 (69.2)

Insulin 57 (10.9)
Both 104 (19.9)

Tobacco use status Yes 107 (20.5)
No 415 (79.5)

Hypertension Self-Reported or on
Treatment

Yes 231 (44.3)

No 291 (55.7)

Fig. 1: Grading of Blood pressure levels of T2DM patients (n=522)

(AOR=2.65, 95% CI (1.4–8.96)) and 2.8 times higher for
those above 60 years (AOR=2.87, 95% CI (1.39–15.5)) than
those below 40 years of age. Patients who were illiterate
were 67% (AOR=1.67, 95% CI (1.24–2.89)) and those who
were overweight or obese were 51% (AOR=1.51, 95% CI
(1.3–2.12)) more likely to develop HTN. Patients who were
not consuming tobacco were 42% (AOR=0.42, 95% CI
(0.16-0.88)) less likely to develop HTN.

4. Discussion

We performed a study to determine the prevalence of
hypertension and to identify its associated factors among
T2DM patients. The prevalence of hypertension was 57.7%
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Table 2: Factors associated with hypertension among type 2 diabetes mellitus patients (n=522)

Variable Categories Hypertension
(Yes) (n = 301)

Hypertension
(No) (n = 221)

COR (95% CI) AOR (95% CI)

Age (in years) < 40 39 (25.5) 114 (74.5) 1 1.00
40-60 199 (69.1) 89 (30.9) 6.53 (4.2-10.16) 2.65 (1.4-8.96)*
> 60 63 (77.8) 18 (22.2) 10.23

(5.41-19.36)
2.87 (1.39-15.5)*

Gender Male 190 (61.3) 120 (38.7) 1.44 (1.01-2.05) 1.15 (0.83-3.66)
Female 111 (52.4) 101 (47.6) 1 1.00

Education status Illiterate 94 (68.6) 43 (31.4) 2.31 (1.45-3.69) 1.67 (1.24-2.89)*
Primary School 86 (48.6) 91 (51.4) 1 1.00

High School 94 (58.8) 66 (41.2) 1.51 (0.98-2.32) 0.96 (0.79-1.76)
Graduate 27 (56.3) 21 (43.7) 1.36 (0.72-2.59) 1.33 (0.58-1.94)

Occupation Government
employee

45 (65.2) 24 (34.8) 1.73 (0.98-3.08) 1.56 (0.88-2.18)

Housewife 57 (63.3) 33 (36.7) 1.59 (0.95-2.68) 1.1 (0.92-1.56)
Daily laborer 29 (56.9) 22 (43.1) 1.22 (0.65-2.28) 1.19 (0.69-1.48)

Business 76 (58.0) 55 (42.0) 1.28 (0.81-2.01) 1.33 (1.2-2.06)
Farmer 94 (51.9) 87 (48.1) 1 1.00

BMI < 23 83 (61.0) 53 (39.0) 1 1.00
≥ 23 218 (56.5) 168 (43.5) 2.21 (1.18-4.79) 1.51 (1.3-2.12)*

Tobacco use
status

Yes 69 (64.5) 38 (35.5) 1 1.00

No 232 (55.9) 183 (44.1) 0.69 (0.45-1.09) 0.42 (0.16-0.88)*

* Significant at p <0.05

which was similar to a study done in Ethiopia.21 The
current findings are higher than studies by Jacob et al. and
Venugopal et al. which showed prevalence of 25.6% and
44.8%.9,22 The prevalence is lower in percentage compared
to a study done in Egypt which showed 68%.23

The odds of getting HTN among T2DM patients
increased with age. These findings were consistent with
various studies done in Israel,24 Nigeria,25 Ethiopia,21,26

Egypt,23 and Botswana.27 With increase in age, there
is arterial stiffness and remodelling and suppression of
vasodilators like nitric oxide which narrows the arterial
wall.2,3

The odds of developing HTN were higher in patients
who were illiterate. These findings are similar to a study
done by Asresahegn et al.28 One explanation could be that
these patients lacked awareness regarding risk factors and
complications of hypertension.

Patients with high BMI were more likely to develop
HTN. This is in agreement with studies from different
countries.21,24,26–29 Insulin also acts on the vascular
system by inducing vasodilation through the synthesis of
nitric oxide. Insulin resistance has an important role in
pathogenesis of T2DM and it also impairs nitric oxide
production and vasodilation.30 T2DM patients who did
not consume tobacco were less likely to develop HTN.
This finding is in accordance with a study done in
China.31 Tobacco contains nicotine which produces an
acute hypertensive activity due to sympathetic system
activation and causes arterial stiffness thereby having an

unfavourable effect on blood pressure.32,33

The most common patterns of hypertension in our study
were stage 1 hypertension followed by stage 2 hypertension
and then pre-hypertension respectively. These findings were
similar to studies done within Karnataka state.9,10

Our study has a few limitations. The cause-effect
relationship between hypertension and independent
variables could not be established since this study is
cross-sectional. The findings may be less applicable to the
general population as it is a hospital-based study.

5. Conclusions

Increase in age, poor education status, increase in
BMI and tobacco use were risk factors for developing
hypertension. Hypertension has an asymptomatic nature
and health education regarding the modifiable risk factors
would ensure that the patients are wary of the possible
complications of both hypertension and diabetes mellitus.
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Cutaneous manifestations in diabetes mellitus: A Longitudinal Study

Chippagiri Soumya1, Sanjay Kambar 2, Shivkumar Patil 3

ABSTRACT
Purpose of this study was to know cutaneous complications of type2 diabetes mellitus among patients with
type 2 diabetes urban areas of Belagavi district, Karnataka. All registered type 2 diabetes mellitus patients
attending Urban Health Centre, were subjected to complete systemic examination and dermatological
examination between January and December 2016. The presence or absences of skin lesions were noted and
follow-up was done to document new manifestations. Among 180 study participants, prevalence of cutaneous
manifestations was 48.8% and cumulative incidence was 47.77 per 100 Diabetics. Most common lesion were
skin tags (47.7%) and tinea paedis (21.5%).

Keywords: Type 2 diabetes mellitus, Cutaneous manifestations, Incidence, Longitudinal study, Primary care.

Introduction

As a consequence of insulin resistance in type 2 diabetes mellitus, elevated blood glucose levels result in

metabolic, vascular, neurological, and immunological abnormalities. By virtue of micro-vascular involvement, any

system or organ can be affected, the skin is no exception.1 An early study by Erich Urbach presented a simple concept of

hyper-glycodermia based on the fact that the skin can independently act as a storehouse of glucose.2 Chronicity of

diabetes and poor glycemic control increases the vulnerability of muco-cutaneous conditions to be refractory, rapidly

leading to major and even fatal complications.3,4 It is also noted that individuals with type 2 diabetes mellitus are more

likely than those with type 1 diabetes to develop cutaneous lesions.5 Almost all diabetic patients eventually develop skin

complications from the long-term effects of diabetes on the microcirculation and cutaneous collagen. Also, insulin and

oral hypoglycemic drugs can have dermal side effects. Furthermore, diabetes-related cutaneous lesions may serve as a

port of entry for secondary infections.6,7

Some diabetes-associated skin conditions are said to be a direct result of hyperglycemia and hyperlipidemia but

the exact mechanism remains unidentified. One theory state that hyperglycemia leads to non-enzymatic glycosylation

(NEG) of various structural and regulatory proteins, including collagen.
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Although NEG occurs normally with aging, the process is greatly accelerated in diabetes. NEG leads to the formation of

advanced glycation end products (AGEs) that are responsible for the decrease in both acid solubility and enzymatic

digestion of cutaneous collagen. Studies show that the degree of cutaneous AGEs correlates strongly with retinopathy,

nephropathy, and other micro-vascular complications of diabetes as well.8 Non-enzymatic glycosylation plays a central

role in the pathogenesis of these changes. Chronic hyperglycemia gradually leads to the chemically irreversible formation

of glucose protein complexes (Advanced glycosylation end products). One such glycosylation product is HbA1c. Its level

can be utilized as a nutritional dependent parameter reflecting the degree of blood glucose control.9 Glycosylation

collagen results in the increased intermolecular linkage of structural proteins and consequently a decrease in their

enzymatic degradation. This disturbed balance between collagen synthesis and degradation leads to the accumulation of

collagen, resulting in scleroderma-like conditions, diabetic cheiropathy, or diabetic scleroderma.9

The other theory of the mechanism of cutaneous manifestation states the interaction between an AGE and its

receptor (RAGE). This leads to increased pro-inflammatory cytokines and generates oxidative stress and subsequently

evokes vascular inflammation and thrombosis.6 Skin changes are also said to be exhibited as a consequence of chronic

metabolic derangements or defective interaction of insulin with its receptors.

Skin is the largest and the most easily accessible organ is windows to the internal body.10 Cutaneous signs of

diabetes mellitus are extremely valuable to clinicians. It may alert to the diagnosis of diabetes mellitus or reflect the

glycemic status.11 Thus, these cutaneous lesions can be used as a good predictor for evaluating not only the risk of

developing diabetes but also treatment success.12, 13 However, there are no confirmative data.14 While all other devastating

complications of diabetes have been extensively studied, the aspect of dermatological complications is relatively

unexplored with an incidence rate ranging from 11.4 to 91.2%.3, 15 This study is the first of its kind to follow-up diabetic

patients to know the incidence of cutaneous manifestations in type 2 diabetes mellitus in urban areas of Belagavi,

Karnataka, India.

Methodology

A longitudinal study was conducted between 2015 and 2017 in the urban areas Belagavi district of Karnataka,

India. The participants were confirmed type 2 diabetes mellitus patients attending the Primary Healthcare Centre in the

urban areas of Ashok Nagar and Ram Nagar under field practice area of Department of Community Medicine, Jawaharlal

Nehru Medical College, K.L.E. University, Belagavi.

All type 2 diabetes mellitus patients who seek health care at Urban Health Centres Ashok Nagar and Ram Nagar,

Belagavi were included and the diagnosis of diabetes mellitus type 2 was confirmed by verifying the Diabetic Register,

maintained in the Urban Primary Health Centres and patients' Medical Records were reviewed for information of

duration, medications, and complications of diabetes. Patients with skin lesions before diagnosis of type 2 diabetes

mellitus and immuno-compromised patients with skin lesions were excluded. Informed written consent was taken prior to

study participation. Information about the socio-demographic profile, general physical examination, the systemic and

cutaneous examination was recorded using validated, predesigned, and pretested Baseline Assessment proforma. The

pilot study was conducted to revise the proforma on 20 patients in urban areas of Rukmini Nagar under the field practice

area of the Department of Community Medicine, Jawaharlal Nehru Medical College, K.L.E. University, Belagavi. All

patients were subjected to a detailed history regarding skin complaints, duration of type 2 diabetes mellitus, family

history, and treatment of diabetes mellitus.

All cases were subjected to thorough cutaneous examination under natural light using simple instruments like a

torch, magnifying glass, tape, and glass slide. Participants were screened for cutaneous diseases with known or postulated

or without clear pathogenesis as well as with complications and treatment of type 2 diabetes mellitus. Cases that were
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doubtful of the diagnosis were confirmed by the co-investigator from the Department of Dermatology at K.L.E.'s Dr.

Prabhakar Kore Hospital & Medical Research Centre. All patients were followed-up monthly till 31st December 2016 and

the status of presence or absence of the existing lesion was confirmed and details of any new lesion were documented in

the Follow-up proforma.

Sample size was calculated by taking the prevalence of cutaneous manifestations in type 2 diabetes mellitus to be

around 50%, sample size calculated by using the formula: n = Zα / d2. [Where, n = sample size, Zα = 95% confidence
level (= 1.96 ~ 2), d = Relative precision (15% of prevalence, where prevalence is taken as 50% = 0.15).  So, n = 177,

approximated to 180. The data collected was extracted to Microsoft excel sheet and data cleaning was done

simultaneously. 10% of the data was verified for accuracy. Data were analyzed using Statistical Package for Social

Sciences (SPSS), version 21.0, and the incidence of cutaneous manifestations was expressed in terms of percentages.

Statistical analysis was done using Pearson's Chi-Square test to find out the association between cutaneous manifestations

and risk factors. A probability value (p-value) of less than 0.05 was considered as significant.

The study was approved by the Institutional Ethics Committee for Human Subject's Research, Jawaharlal Nehru

Medical College, K.L.E. University; Belagavi with the reference number DC/DOME/411 dated 18th November 2015.

Results:

The study had 180 participants of which 48.88% had cutaneous lesions at the end of baseline assessment. The

participant characteristics and the other baseline information is presented elsewhere.10 Among the 180 study participants,

the total number of episodes noted was 86 during the 10 month follow-up period. A total of 177 participants were

followed up for 10 months with an attrition rate was 0.38%. The loss to follow-up was due to a change in residence or

death. These study participants contributed to 1793 months of follow-up and 86 newer lesion episodes were noted. The

cumulative incidence was found to be 47.77 per 100 Diabetic persons and the incidence rate was found to 0.0479 per

Diabetic person – Years. There was a steady increase in the cutaneous manifestations and by the end of the study the

prevalence had jumped up by 10% (Figure 1).

Figure-1: Prevalence of cutaneous manifestations among type 2 diabetic patients at different follow-up periods.

The skin lesions were almost equally distributed throughout the year. However, during the summer (March to

May) and winter (October and December), cutaneous lesions were at a peak with a total of 30 (34.88%) and 29 (33.72%)

new cases respectively (Figure 2).
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Figure -2: Distribution of new cases observed during the follow-up period.
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Leading cutaneous manifestations observed were Xerosis (20.9%) followed by Tinea paedis (16.2%). Skin tag,

Onychomycosis, and Folliculitis was the third leading manifestation (8.1%). Tinea cruris and Generalized pruritis was

noted in 6.7% of the study population and Acanthhosis nigricans in 5.8% (Figure 3).

Figure -3: Distribution of leading cutaneous manifestations among type 2 diabetic patients
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Among the 180 study participants, participants between 25-35 years had 1 (0.50) episode and 65-75 years had

25 (0.48) episodes. The association of incidences of cutaneous lesions with age was statistically significant (χ 2 = 28.58;

p<0.001). The female study participants had 68 (0.50) episodes of cutaneous lesions during the 10 months follow up. The

association of incidence of cutaneous lesion with gender was statistically significant (χ 2 = 29.07; p<0.001). The lower

middle class showed the highest incidence of cutaneous lesions (2.88). Diabetic patients in the lower socioeconomic strata
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were significantly more likely to have cutaneous lesions (χ 2 = 36.67; p<0.001). Illiteracy showed an increased number of

episodes of cutaneous lesions with an incidence of 1.45 (χ2 = 23.54; p<0.001).

The number of episodes noted among those with a duration of diabetes less than 1 year was 5 (0.25) and 43

(0.51) episodes were noted with 1 to 5 years of duration of diabetes and from then on, the incidence plateaued with 0.50

(χ2 = 36.233; p< 0.001). Participants on both oral hypoglycemic agents and inulin had the highest incidence (1.33) and the

least was noted amongst those on Ayurvedic medication. There was a statistical significance when the number of episodes

was associated with the mode of treatment (χ2 = 1134.465; p<0.001), (Table 1).

Table-1: Association risk factors for incidence of cutaneous manifestations

Variable
No. of

episodes Incidence
χ 2, df,
p value

Age (in completed
years)

25-35 1 0.50

2=28.58
Df=5;p<0.001

35-45 12 0.80
45-55 18 0.62
55-65 22 0.33
65-75 25 0.48
75-85 8 0.50

Gender
Male 18 0.39 2=29.07

Df=1;p<0.001Female 68 0.50
Socio-economic status
(according to modified
BG Prasad's
classification, 2016)

Class I 10 0.15

2=36.67
Df=4;p<0.001

Class II 34 0.65
Class III 13 0.37
Class IV 26 2.88
Class V 3 0.15

Occupation

Unemployed 77 0.51

2=260.63
Df=4;p=0.001

Unskilled worker 4 0.50
Semi-skilled worker 0 0.00
Skilled worker 4 0.20
Professional 1 1.00

Literacy

Illiterate 32 1.45

2=23.54
Df=4;p<0.001

Primary school 18 0.36
Secondary school 18 0.32
Pre-University II 4 0.09
Graduate 14 1.40

Duration of type 2
diabetes mellitus
(in years)

Less than 1 5 0.25
2=36.233
Df=3;p<0.001

1-5 43 0.51
5-10 15 0.50
More than 10 23 0.50

Mode of treatment

Oral Hypoglycemic
Agent 68 0.42

2=134.47
Df=3;p<0.001

Insulin 6 0.54
Both 8 1.33
Ayurvedic medications 4 2.00

Discussion

Diabetes is a neglected non-communicable disease and cutaneous lesions add to 'diabetic burnout'. There is a

state of disillusion, frustration, and somewhat submission to the condition of diabetes.16 This study recorded nearly half of

its diabetic participants with cutaneous manifestations. The metabolic changes, chronic vascular and neurological

complications, and impaired immune response mostly characterized by reduced neutrophil chemotaxis and phagocytosis

cause cutaneous lesions.17
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In this study, the cutaneous manifestations were commonly found in the elderly. The geriatric skin lacks the

protective barrier function, DNA repair, immune surveillance, vitamin D production, thermal regulation, excretion, and

endocrine functions making the skin susceptible to trauma and infections.18 There is gender disparity noted too with more

females being affected. This is due to the higher representation of the females in this study but estrogen has been strongly

been associated with skin lesions.19-22 A menopausal woman's skin undergoes structural changes leading to decreased

sebum production, collagen content and elastin fibers.13, 23-25 Additionally, the estrogen deficit skin has reduced levels of

monosaccharides and hyaluronic acid which diminished the barrier function of the skin.26, 27

The cutaneous complication of diabetes is multifactorial with socioeconomic factors playing a vital role which is

most often ignored.28, 29 It was observed that some of the participants felt embarrassed and isolated and some others

particularly the elderly did not pay much attention to the cosmetological aspect of their skin condition. The average costs

of routine diabetes care are estimated to be Rs.1,50,000 (2,038.67 USD) for a five-year history and Rs. 4,00,000 (5,436.44

USD) when the duration doubles.30 The cost of health care for cutaneous complications increased only to deepen the

effects of poverty, more so in those patients with diabetic foot ulcers.31 This affects productivity at work and access to

nutritious food32 leading to mental anguish worsening the cutaneous condition. Participants with low literacy were more

likely to have cutaneous manifestations. This was similar to the findings in a study conducted by Rao et al.33 Literacy is

known to affect health literacy intern impacting the disease outcome largely in chronic diseases like diabetes.34-36

This study recorded xerosis, tenia pedis, sin tag, onychomycosis, and folliculitis as the top five cutaneous

manifestations in diabetes. Similar cutaneous manifestations were found in other studies as well.5,11,37-41 The nature of

these lesions is generally insidious in onset and asymptomatic and often on sites that are inconspicuous the eye.42 They are

common dermatosis seen in a clinic43-45 which fails to have a systemic correlation to treat a patient as a whole.

Collectively, skin conditions are the 4th leading cause of nonfatal burden and 18th leading cause of health burden

globally.46 Most of the lesions could be already present when the metabolic derangements manifest themselves clinically.

Thus, these cutaneous manifestations can be explored as markers for early detection of diabetes.

Strengths and limitations: There was least panel attrition as the study participants were permanent residents of the

study area and also were tracked with phone calls. General awareness about the skin lesions and glycemic status among

the study participants seemed better than at the start of the study and more patients were actively reporting to a skin

specialist and seeking adequate treatment. Measurement of glycemic status (HbA1c) could have shed better light on the

progression or regression of the lesion.

Conclusion
Given the fact that diabetic skin is more susceptible to infections, cutaneous lesions can cause considerable

morbidity. These cutaneous lesions need to be recognized early and emphasis should be on self-care practices to

overcome fatal outcomes.
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INTRODUCTION

World Health Organization reported that the fifteen lakh peo-
ple in global had stroke yearly, among the affected people five 
lakh decease and five lakh will be eternally handicapped.1,2 
Stroke is also a leading cause of adult disability. The research 
reports disability could have been prevented by 80 per cent 
through proper medical practices. AIS are insufficient arte-
rial supply for cerebral perfusion, because of attenuated or 
occluded vessels flowing into or inside the brain. It has two 
types thrombotic and embolic strokes. The blood vessel be-
comes narrowed and the blood flow to the area beyond is 
less. Damaged areas of an atherosclerotic plaque lead to a 
blood clot - a thrombotic stroke. In an embolic stroke, blood 
clots or debris generated from any other part of the body may 

block and lead to narrower blood vessels.3,4 NLR ratio is the 
predominant marker for diabetes, renal failure, malnutrition-
al status (mostly chronic), cerebrovascular events,  COPD, 
Alzheimer’s and psychiatric illness, metabolic syndrome. 
Higher blood inflammatory effect on markers like “highly 
sensitive C-reactive protein (hs-CRP)” is noted as a possible 
risk for AIS/IHD independently.5,6

METHODOLOGY

SOURCE OF THE STUDY
The primary data was collected from the patients who were 
admitted in the wards at KLES Dr. Prabhakar Kore Hospital 
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ABSTRACT
Introduction and Objectives: Almost 56 million deaths that occur in every year, in that 10.8% of peoples had died due to 
stroke. One in five women and one in six men affected by this illness called stroke in their lifetime. Stroke is the leading cause 
of mortality and disability. NLR and inflammatory marker can be used as a simple and easy marker for prognosis and mortality. 
The study aims to investigate the role of the NLR ratio in acute ischemic stroke Second foremost reason for death in the global 
is known as Stroke. 
Materials and Methods: Patients with features of acute ischemic stroke were subjected to a detailed history, examination and 
thorough investigations. The diagnosis was made by clinical history, neurologic examination and neuroimaging. The severity of 
stroke at the time of admission was classified based on the National Institute of Health Stroke Scale. Modified Ranking Scale 
used to determine the functional outcome at discharge.
Results: Out of 68 patients enrolled in the study, 13 patients (19.1%) had a mild stroke, 45 patients (66%) were affected by 
moderate stroke, 6 patients (8.8%) had moderate to severe stroke, and 8 patients (5.9%) were severely affected. In the Chi-
Square analysis for the association between NLR and MRS, the Pearson chi-square analysis shows significant results (P-value 
=0.000<0.001)
Conclusion: The duration of the hospital stay of the patient depends on NLR. The lifestyle of the patient and diet maintenance 
also affects the neutrophil and lymphocyte count of the blood (NLR).
Key Words: Acute Ischemic Stroke, Neutrophil Lymphocyte Ratio, Modified Ranking Scale, National Institute of Health Stroke Scale, 
Lymphocyte Monocyte ratio, Cerebrovascular events
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serves also as Medical Research Centre, situated at Belgaum. 
Informed consent was taken and the database was collected 
specifically from acute ischemic stroke patients who were 
admitted to the hospital, within 72 hours of the onset of 
symptoms, aged above 18 years.  The prospective study was 
for One year (1st January 2019 to 31st December 2019)

Ethical clearance was obtained from the institu-
tional ethical committee and informed consent was 
obtained from each participant before the study. 
Data from the patients such as demographic factors, comor-
bidities, duration of hospital stay, day-to-day life activities 
such as food habits and lifestyle of the patient was obtained. 
Blood samples were collected once the patient was admit-
ted to finding the neutrophils and lymphocyte counts in their 
blood. Patients with features of acute ischemic stroke were 
subjected to a detailed history, examination and thorough in-
vestigations. 

Clinical history of the patient such as the severity of stroke 
during admission and the outcome of their health was col-
lected in the database. Neurological examination and Neu-
roimaging diagnostic methods were used to diagnose the 
stages of severity of AIS. Based on the NIHSS, the intensity 
of stroke is classified and functional outcome at the time of 
discharge is determined using MRS. Patients are followed 
up in the hospital to retrieve clinical data from the time of 
admission until discharge. Information collected from the 
patients is maintained securely as per the informed consent.

The defined co-morbidities include hypertension, type 2 
diabetes mellitus, history of CVA, seizure disorder, history 
of preeclampsia, Ischemic heart disease, depression, hypo-
thyroidism, and rheumatic heart disease. Patients with acute 
infarction, sub-acute infarction, as well as focal hyperacute 
infarction were identified and their infracted site was collect-
ed to analyse their severity of stroke. During the discharge 
day of the patient, the number of days the patient got admit-
ted and stayed in the hospital for treatment was collected in 
the database. Inclusion criteria in this study were the patients 
with post-acute ischemic stroke admitted before 72 hrs of 
the onset of symptoms and above 18 years of age. Whereas 
Patient with a history of more than 3 days of onset of symp-
toms with a history of infection within 1 week of stroke or 72 
hours of the onset of symptoms, with malignancies or hae-
matological symptoms, taking immune suppressant drugs, 
having a history of recent stroke (for past 6 months) or with 
previous stroke disability, with the severe pulmonary disor-
der or chronic renal failure undergoing treatment.

SAMPLING TECHNIQUE

A prospective sampling technique was used in this study. 
The sample data was collected from the patients who are ad-
mitted to the hospital from the period of 1st January 2019 

to 31st December 2019, specifically those who were admit-
ted for acute ischemic stroke. Among 112 patients admitted 
at Karnataka Lingayat Education Society’s Dr. Prabhakar 
Kore Hospital & Medical research centre for acute ischemic 
stroke, 68 samples were enrolled and the patients, who have 
chronic renal failure, haemorrhage, malignancies etc. were 
excluded. Almost 60% of the samples were selected from the 
average admission cases in the previous year. 

RESULTS

Among the 68 patients admitted to the hospital, 47 were 
male and 21 were female. The majority were in the age group 
of 46-60 years. 3 patients were alcoholic, 3 patients were 
smokers, 7 patients had the habit of tobacco chewing, 2 pa-
tients had habits in the past, and the remaining patients had 
2 or more habits. 22 patients had the routine of eating only 
vegetarian foods, and 46 patients followed mixed routine in 
their eating habits.13 patients had only hypertension (HTN), 
5 patients had only Type 2 Diabetes mellitus (T2DM), 12 
patients had both HTN as well as T2DM, 8 patients had 
other comorbidities such as preeclampsia, mitral stenosis, 
hypothyroidism. The majority of the patients were observed 
without any comorbidities and counted to be 21 in number.
NIHSS obtained on the admission of AIS patient showed that 
almost 13 patients were affected by minor stroke, 45 patients 
were affected by moderate stroke, 6 patients were found to 
be in the stroke scale of moderate to severe, and only 8 pa-
tients were severely affected.

In distribution among MRSamong the enrolled patients, 12 
patients showed no significant disability, 15 patient showed 
slight disability, 14 patients showed moderate disability, 
13 patients showed moderately severe disability, 8 patients 
showed severe disability and one patient had passed away. 
Distribution of no. of days patients admitted in hospital re-
sults showed that 7 patients had stayed less than 4 days, 41 
patients stayed in the range of 5-8 days, 17 patients stayed 
for 9-12 days, 2 patients stayed for 13-16 days and only one 
stayed for 18 days. In the Chi-Square analysis of the asso-
ciation between the lifestyle of the patients and their dura-
tion of hospital stay, the Pearson chi-square analysis showed 
significant results (P-value =0.016 <0.05).In the Chi-Square 
analysis of the association between the Lifestyle habits of the 
Patient and NLA, the Pearson chi-square analysis showed 
significant results (P-value =0.049 <0.05).In the Chi-Square 
analysis of the association between diet, methods and dura-
tion of hospital stay, the Pearson chi-square analysis showed 
significant results (P-value =0.024 <0.05). (Table No.1)

In the Chi-Square analysis of the association between, co-
morbidities and NIHSS, the Pearson chi-square analysis 
showed significant results(P-value =0.034<0.05).In the 
Chi-Square analysis of the association between NLR and 
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Duration of Hospital Stay, the Pearson chi-square analysis 
showed significant results(P-value =0.000<0.001).In the 
Chi-Square analysis for the association between NLR and 
MRS, the Pearson chi-square analysis showed significant 
results(P-value =0.000<0.001).In the Chi-Square analysis of 
the association between NLR and NIHSS, the Pearson chi-
square analysis showed that there is no significant associa-
tion between NLR and NIHSS (P-value >0.05, P=0.561).In 
the Chi-Square analysis of the association between MRS and 
NIHSS, the Pearson chi-square analysis showed that there 
is no significant association between NIHSS and Modified 
ranking scale (P-value >0.05, P=0.474).In the Chi-Square 
analysis of the association between duration of hospital stay 
and NIHSS, the Pearson chi-square analysis showed that 
there is no significant association between NIHSS and dura-
tion of hospital stay (P-value > 0.05, P= 0.561). (Table No.2)

Demographic and clinical data were analysed and their fre-
quency and percentage were calculated and shown in the 
respective table. Using Pearson chi-square analysis, the as-
sociation between various factors has been analysed and as-
sociated statistical significance were interpreted.  

At the time of discharge, the functional outcome was calcu-
lated using MRS. Results of chi-square analysis inferred the 
association between NLR and various other clinical factors 
related to stroke. Analyzing the data showed a significant 
association between NLR and duration of hospital stay, the 
lifestyle of the patient as well as the functional outcome at 
the time of discharge.

DISCUSSION:

At the time of discharge, the functional outcome was calcu-
lated using MRS. Results of chi-square analysis inferred the 
association between NLR and various other clinical factors 
related to stroke. Analyzing the data showed a significant 
association between NLR and duration of hospital stay, the 
lifestyle of the patient as well as the functional outcome at 
the time of discharge. Post ischemia, apoptosis brain cells 
and the tissue release profound inflammatory substances, 
leading to the accumulation of biomarkers of inflammation 
like neutrophils, lymphocytes and cytokines. The normal 
value of NLR in healthy populations was 1.65 (mean), rang-
ing from 0.78 to 3.53.  Milena et al considered the relation 
between NLR and LMR (Lymphocyte to Monocyte ratio) 
with Ischemic Stroke. 58 adult patients were involved in the 
study, followed by analysing the blood sample their NLR 
and LMR were observed. There was no influence of LMR 
found in the stroke patients. But they found that patients with 
higher NLR have the possibility of getting a severe stroke.7

A study with a large number of patients (1001 patients) car-
ried out for delirium and AIS and its prospective data collec-
tion of NLR monitoring. C-reactive protein can control the 

inflammation, that promotes the neutrophil activation and 
maintain the NLR value. Patients with higher NLR value in-
volved in the 30-day mortality of AIS patients.8

Studies have reported operating outcome is decreased in-
patients having higher NL ratio. Disability/Mortality was 
observed in patients with uninterruptedly elevated NL ratio 
level at forty-eight hours or more post-ischemic injury in the 
brain started. Elevated NL ratio is related to both initial and 
long-term mortality. Elevated NLR levels have increased the 
possibility of ICH post thrombolysis. In one hundred fifty-
one population having primary insult of ischemic brain in-
jury were observed for a month, observations exhibit that the 
neutrophil-lymphocyte ratio and infarct size correlated.5,9

Lymphopenia is another inflammatory marker, which trig-
gers the response to higher production of secondary stress. 
The inflammatory process carried out with the lymphopenia 
to promote lymphocyte apoptosis. Lymphopenia has a strong 
correlation with mortality in patients. The neutrophil count, 
lymphocyte count, and NLR were obtained from the WBC 
count, and those values are useable in the prediction of mor-
tality and prognosis of stroke patients and also the markers of 
systemic inflammation. NLR will be useful in the evaluation 
of the risk of stroke in asymptomatic patients with plaques 
causing intermediate carotid artery stenosis. This patient 
group, with a higher NLR, have a higher chance of stroke.5,9

Various clinical research reports mentioned that age, previ-
ous stroke history, atrial fibrillation, initial National Institutes 
of Health Stroke Scale score, and high-sensitivity C-reactive 
protein has a significant role in the monitoring of NLR. The 
NLR was higher in the unadorned pneumonia group when it 
was evaluated by Pneumonia Severity Index. The NLR eval-
uation helps to identify high-risk patients in the initial and 
throughout the time of treatment. 116 affected people in the 
age of 67 show a significant relationship between NLR and 
mRS (P=0.02). In that case report, many of them noted the 
age-based variation in NLR controlling. NLR is the gladly 
available biomarker, it is a clinically suitable tool for risk 
stratification when assessing AIS patients.9,10

Another study reported with 293 large vessel occlusion pa-
tients, they observed higher median admission NLR values 
were noted in symptomatic intracranial haemorrhage. Higher 
admission NLR is a sovereign predictor of symptomatic in-
tracranial haemorrhage and it may recognize a target group 
for testing adjunctive anti-inflammatory therapies. Major re-
search reports explained that the elevated NL ratio values 
have been related to the higher incidence of hemorrhagic 
transformation or SICH in AIS patients getting intravenous 
thrombolysis.

AIS use the healthy immune system in animal models of the 
middle cerebral artery for the migration of neutrophils in the 
brain. One of the individual components of PREDICT scale 
is admission NLR is the most widely used in the treatment.5
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Post-stroke inflammation has a dual role in ischemic stroke. 
Peripheral immune cells are getting stimulated post-stroke 
can in turn affect the fate of brain tissue that has undergone 
ischemia. Neutrophils expressed early after stroke to pro-
mote the active inflammatory reaction, while lymphocytes 
also having the regulatory function in inflammation persuad-
ing neuroprotection. If there is any reduction of neutrophils 
and induction of lymphocyte after stroke, that can progress 
functional outcome of AIS.5,9,10

CONCLUSION

The study suggests that the majority of the patients had mod-
erate stroke outcome and the duration of hospital stay was 
significantly associated with bad lifestyle and functional 
outcome at the time of discharge. The rise in NLR helps to 
identify the high risk of AIS among patients. Hence NLR 
can be used as a biomarker for risk stratification among AIS 
patients.
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Table 1: Lifestyle and NLR factors associated with duration of Hospital stay
Duration of Hospital stay Pearson Chi-

Square, Df, P<= 4 days 5-8 days 9-12 days 13-16 days 17-20 days

Lifestyle 
habits of 
patient

Without smoking/
drinking/TC

6 31 11 1 1

41.130, 24, .016

Alcoholic 0 2 1 0 0

Smoker 0 2 1 0 0

Tobacco Chewer 0 4 3 0 0

Alcoholic with TC/
Smoker

0 1 1 0 0

Habits in the past or 
occasional

1 1 0 0 0

Smoker, Alcoholic and 
TC

0 0 0 1 0
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Duration of Hospital stay Pearson Chi-
Square, Df, P<= 4 days 5-8 days 9-12 days 13-16 days 17-20 days

Diet Vegetarian 5 14 2 0 1 11.284,
4, .024

Mixed 2 27 15 2 0

NLR Normal NLR 3 7 2 0 0 46.205,16, 0.000

Possibility of Stroke 4 21 4 0 0

Mild Stroke 0 8 7 1 0

Moderate Stroke 0 5 3 0 0

Severe Stroke 0 0 1 1 1

Table 2: Association of NLR with level of stroke and disability
No

Symptoms
No Significant 

Disability
Slight Dis-

ability
Moderate 
Disability

Moderately 
to Severe 
Disability

Severe Dis-
ability

Dead

NLR

Normal NLR 5 7 0 0 0 0 0

Possibility of 
Stroke

0 5 15 8 1 0 0

Mild Stroke 0 0 0 6 9 1 0

Moderate Stroke 0 0 0 0 3 5 0

Severe Stroke 0 0 0 0 0 2 1

Pearson Chi-Square 138.817 Df:24 P=0.000

Table 1: (Continued)
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Abstract:

Background: Myocardial infarction (MI) is being 

recognised as a major non communicable public health 

problem across the globe. The unique hemodynamic 

nature of inferior wall MI with Right Ventricle (RV) 

involvement, highlighted, the need for its clinical 

diagnosis as the management protocols of Right 

Ventricle Myocardial Infraction (RVMI) differ in 

clinical setup. Aim and Objectives: To characterize, the 

clinical and Electrocardiogram (ECG) features of 

patients who present with ECG findings suggestive of 

Inferior Wall Myocardial Infarction (IWMI) with right 

ventricular involvement. Material and Methods: The 

one-year cross sectional study enrolled 40 patients with 

ECG findings suggestive of right ventricular IWMI and 

clinical presentation. The categorical data was 

expressed in terms of rates, ratio and percentage and the 

continuous data was expressed in terms of mean ± 

standard deviation. The association between the 

outcome, clinical and demographic characteristics 

were analysed by statistical tools. Results: Hypotension 

and raised Jugular Venous Pressure (JVP) were the 

most commonly observed clinical findings. In the 12 

lead ECG recordings, the concomitant presence of ST 

elevation in lead V1 and ST depression in lead V2 were 

found to be correlating statistically with the presence of 

RV dysfunction. The presence of ST elevation in lead 

V4R was found to be the most consistent finding on the 

right sided ECG leads. Neutrophil lymphocyte ratio 

and arrhythmias were positively associated with 

mortality in right ventricular IWMI. Conclusion: The 

right ventricular IWMI presented most commonly with 

chest pain and raised JVP. The patterns of ECG changes 

observed were significant for the diagnosis of right 

ventricular IWMI.

Keywords: Arrythmia, Chest Pain, Electro-

cardiogram, Inferior Wall Myocardial Infarction, 

Right Ventricle Dysfunction

Introduction:

According to the Global Burden of Disease, Risk 

Factors and Injuries (GBD) Study, the cardio-

vascular diseases contributed to 28.1% of deaths 

and 14.1% of total Disease Adjusted Life Years 

(DALYs) in 2016 compared to a 15.2% 

contribution to total deaths and 6.9% of total 

DALYs in 1990 [1]. Acute Coronary Syndrome 

(ACS) is an umbrella term, applied to patients in 

whom there is a suspicion or confirmation of 

myocardial ischemia which is well recognised 

cause of death among the hospital admissions. The 

term Right Ventricular (RV) infarction has been 

considered to be a misnomer to some extent, due to 

the stark differences in hemodynamic responses to 

ischaemic insult to the right ventricle, when 

compared to the same in case of left ventricular 

involvement [2-3]. The involvement of the right 
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ventricle was significantly associated with inferior 

wall infarction, in up to one third to half of the 

cases. The right ventricular Inferior Wall 

Myocardial Infarction (IWMI) was found to be an 

independent predictor of hemodynamic instability 

and in-hospital mortality in such patients [4-5]. 

Therefore, its early recognition and appropriate 

management is crucial. Diagnosis of Right Ventri-

cular Myocardial Infraction (RVMI), requires a 

high threshold of suspicion. There does not appear 

to be any pathognomonic clinical sign that 

accurately predict the occurrence of right 

ventricular involvement in inferior wall myocardial 

infarction. So, the burden of diagnosis rests on the 

typical findings on the electrocardiogram, both the 

traditional 12 lead Electrocardiogram (ECG) and 

an ECG with right sided leads in place. Thus, a 

study detailing the clinical profile and the specific 

electrocardiographic characteristics of patients 

with IWMI of the right ventricle, would help in 

better identification of these patients who can be 

managed with the appropriate therapeutic options. 

The objective of this study was to analyse the 

clinical and electrocardiographic profile of patients 

presenting with the ECG signs of inferior wall 

myocardial infarction with involvement of the right 

ventricle.

Material and Methods: 

The hospital based cross sectional study was 

conducted in the Department of Medicine at 

KLE's Dr. Prabhakar Kore Hospital and Medical 

Research Centre, Belagavi, Karnataka, India 
st st

during the period of 1  January 2019 to 31  

December 2019. All admitted cases of ECG 

proven IWMI, with right ventricular infarction 

were considered in the study population. The 

sample size was calculated using formula: Sample 

2, size (n) = 4 PQ/D P = Prevalence of the disease, 

Q= 100-P, D = Absolute error taken as 15% (P = 

30; Q = 70; D=15)
2n = 4 × 30 x 70 / 15 , n = 37.33 ≈ 40. Prevalence is 

determined as per Albulushi et al. [6].

Inclusion Criteria

All ECG proven cases of Inferior Wall Myocardial 

Infarction with right ventricular involvement, 

above the age of 18 years were enrolled for the 

study. 

The diagnosis of IWMI with right ventricular 

involvement was based on symptom profile 

characteristic of acute coronary syndrome, ST 

segment deviation in Leads II, III and aVF and ST 

Elevation greater than 1 mm in at least one of the 

right sided leads from V1R to V6R.

Exclusion Criteria 

Old cases of myocardial infarction, concomitant 

involvement of the anterior wall and patients with 

a known history of Chronic Obstructive 

Pulmonary Disease (COPD) were excluded from 

the study.

All the study participants were subjected to a 

detailed history and examination as per predesi-

gned proforma. A general physical examination 

and relevant systemic examination was performed. 

The standard 12 lead ECG as well as the right 

precordial leads were obtained for all patients. 

Rhythm tracings were obtained on admission, four 

hours after admission and 24 hours after admission 

wherever applicable. 2D ECHO was also obtained 

for all patients to assess the degree of RV dys-

function and was quantified by the measurement of 

Tricuspid Annular Plane Systolic Excrusion 

(TAPSE). Other laboratory parameters including, 

haemoglobin, Neutrophil to Lymphocyte Ratio 
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(NLR) and Platelet to Lymphocyte Ratio (PLR), 

serum creatinine and electrolytes were also 

obtained. 

Statistical Analysis:

The data obtained were coded and entered into 

Microsoft excel spreadsheet and data were 

analysed using SPSS version 21 and Statistica 12. 

The categorical data was expressed in terms of 

rates, ratio and percentage and the continuous data 

was expressed in terms of Mean ± Standard 

Deviation (SD). The association between the 

outcome, clinical and demographic characteristics 

were tested using chi-square test. Correlation 

among the continuous and categorical variables 

were compared using Spearman's rank method. 

Correlation was also calculated with Odds ratio. 

The p ≤ 0.05 was considered as statistically signi-

ficant when the confidence interval is 95%. 

Results:

The present one-year cross sectional study was 

conducted in the Department of General Medicine, 

KAHER's Dr Prabhakar Kore Hospital and 

Medical Research Centre, Belagavi. A total of 40 

adult patients with the diagnosis of acute inferior 

wall RVMI who met the exclusion criteria were 

enrolled in the study. Table 1 depicts clinical 

characteristics of the study population. Among 40 

patients, 26 (65%) were males and 14 (35%) were 

females. The majority of patients belonged to 50-

80 years age group, 11 (28%) patients in 71-80 

years age and 61-70 years age and 10 (25%) 

patients in 51-60 years age group. The mean age of 

59.23 years +/- 13.90 among the male patients and 

a mean age of 65.21 years +/- 13.0 among the 

female patients. Sixteen (40%) patients were 

diabetic, whereas 20 (50%) patients were hyper-

tensive and 7 (17.5%) patients were having both 

the diseases. Twelve (30%) patients gave a history 

of alcohol addiction, whereas 6 (15%) patients had 

smoking and 3 (7.5%) patients had both addictions. 

The symptom profile observed in our study 

population was showing a predominance of chest 

pain as the presenting symptom, observed in 38 

(95%) patients followed by diaphoresis in 30 

(75%) patients, dyspnoea in 20 (50%) patients, 

palpitations in 9 (22.5%) and syncope in 7 (17.5%) 

patients. A total of 21 (52.5%) patients presented 

with hypotension, 29 (72.5%) patients had raised 

JVP and 22 (55%) patients had basal crepitations. 

Table 2 shows the investigation profile of patients 

with RVMI. Anaemia was noted in 18 patients 

(45%). NLR >3 was found in 33 patients (83%). 

The distribution of NLR is shown in Fig. 1. There 

was statistical significance, P value 0.009, 

observed between the NLR and mortality in our 

study population. ECG abnormalities in 12 leads 

and right sided leads is depicted in Table 3. All 

patients included in the study had ST elevations in 

Leads II, III and avF. Thirty four patients with 

RVMI (85%) had an associated ST segment 

depression in lead I. Twenty nine (72%) 

had recorded ST elevation in lead V2 on the 

standard 12 lead ECG. On the right sided ECG 

leads, the most consistent observation was an ST 

elevation of >1mm in the V4R lead, which was 

seen in all the 40 patients (100%). ST elevations in 

V5R and V6R occurring with a frequency of 31 

(77.5%) and 26 (65%) respectively were the next 

most common finding. On 2D ECHO, RV 

dysfunction was demonstrated in 30 patients, 

which comprised 75% of patients (Fig. 2). Mean 

TAPSE of those with RV dysfunction was 

1.1967cm with a standard deviation of 0.341 (Fig. 

3). Different type of rhythm present in patients with 

RVMI on admission, on 4 hr and 24 hr (Fig. 4).

patients 
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ST elevations in leads V3R was found in 25 

(62.5%) patients. The p value < α; so there is a 

significant relationship between ST elevation in 

leads V3R and V4R and RV dysfunction (Table 4). 

Thirteen (32.5%) patients underwent Percutaneous 

Transluminal Coronary Angioplasty (PTCA), 

while 21 (53%) of the patients were managed 

conservatively on medical management. Mortality 

was observed in 6 patients (15%) (Table 5). The 

number of patients who had ST elevations of 

greater magnitude in lead III compared to lead II 

was 32 (80%). 

Variable Sub variable Number of
Patients (N=40)

Percentage 
(%)

Gender Male 26 65

Female 14 35

Age (years)  <50 7 17.5

51-60 10 25

61-70 11 27.5

71-80 11 27.5

81-90 1 2.5

Chest Pain 38 95

Presenting Symptoms Diaphoresis 30 75

Dyspnea 20 50

Palpitation 9 22.5

Syncope 7 17.5

Associated Comorbidities Hypertension 20 50

Diabetes 16 40

Hypertension + Diabetes 7 17.5

Addictions Smoking 6 15

Alcohol 12 30

Smoking + Alcohol 3 7.5

Table 1: Clinical Characteristics of Patients with Right Ventricular Myocardial 
Infraction (RVMI)

Continued...
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Variable Sub variable Number of
Patients (N=40)

Percentage 
(%)

Clinical signs Systolic Blood Pressure  

< 100 21 52.5

100-120 11 27.5

>120 8 20

Raised JVP  29 72.5

Basal crepitation 22 55

Arrhythmias At Admission 21 52.5

4 hr after admission 25 62.5

24 hr after admission 9 22.5

(JVP: Jugular venous pressure)

Variable Sub variable Number of cases Percentage p value

Anaemia <12gm % 18 45 0.258

NLR < 3 7 17 0.009

> 3 33 83

PLR Male (>149) 16 40 0.696

Female (>172) 7 17

Table 2: Investigation Profile in Patients with Right Ventricular 
Myocardial Infraction (RVMI)

NLR: Neutrophil Lymphocyte Ratio, PLR: Platelets Lymphocyte Ratio, p<0.05 is considered as significant
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Fig. 1: Distribution of Neutrophil Lymphocyte Ratio (NLR) among Acute Right Ventricle 
Myocardial Infraction (RVMI) Patients. (Y axis: NLR; X axis: Patients)

ECG 12 Leads

Variable Number of Patients Percentage

I ST Depression 34 85

V1 ST Elevation 29 72.5

III=II

III>II 32 80

III<II 8 20

V2 ST depression 29 72.5

ECG (Right Side Leads)

V3R ST Elevation 25 62.5

V4R ST Elevation 40 100

V5R ST Elevation 31 77.5

V6R ST Elevation 26 65

Table 3: Electrocardiography Features in Patients with Right 
Ventricular Myocardial Infraction 

ECG: Electrocardiography
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Fig. 2: Right Ventricular (RV) Dysfunction in Patients with Right Ventricular Inferior 
Wall Myocardial Infarction (IWMI)

Fig. 3: Tricuspid Annular Plane Systolic Excursion (TAPSE) in Patients with Right 
Ventricle Myocardial Infraction (RVMI) and Right Ventricle (RV) Dysfunction
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Fig. 4: Different Type of Rhythm Present in Patients with Right Ventricular Myocardial 
Infarction (RVMI) on Admission on 4 hours and 24 hours (NSR: Normal Sinus 

st
Rhythm; STC: Sinus Tachycardia; 1AV: 1  Degree AV Block; CHB: Complete Heart 
Block; JR: Junctional Rhythm; SBC: Sinus Bradycardia; AF: Atrial Fibrillation)

ECG Features Number of Patients with 
RV Dysfunction

p 
value

α Odds Ratio
(95% CI)

V3 to V6 ST Elevation 19 0.001 0.05 35.60

V1 ST Elevation and 
V2 ST Depression

23 0.007 0.05 7.67

Table 4: Statistical Analysis of Right Ventricular Dysfunction with Abnormal 
Electrocardiography Features

Outcome of right ventricular IW MI Number of Patients Percentage

PTCA 13 32.5

Death 6 15

Successful Conservative Management 21 52.5

Table 5: Outcome of the Patients with Right Ventricle Myocardial Infraction

PTCA: Percutaneous Transluminal Coronary Angioplasty
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Discussion:

A total of 40 patients (26 male and 14 females) 

with right ventricular IWMI were studied during 

one year period. Involvement of right ventricle 

increases rate of complications as well as the 

mortality rate in patients with inferior wall 

myocardial infarction [7]. Almost 60% of them 

were senior citizens. There is varied reporting of 

age and gender in right ventricular MI in literature. 

Few studies are showing increased mortality in 

elderly and frequent occurrence of RVMI in 

females [8-9]. Whereas other studies demonstrated 

male predominance [5, 10]. A study by Ali et al. 

showed higher incidence in younger age group 30-
 

40 years [5].The same study also showed different 

social and clinical factors such as smoking 

addiction and comorbidities like hypertension and 

diabetes commonly noticed among RVMI 

individuals. It also found increased prevalence of 

hypertension and addictions such as alcohol and 

smoking in right ventricular IWMI. The most 

common symptom occurring in 38 (95%) patients 

was chest pain in our study. According to Iqbal et 

al. chest pain was seen in all the study participants 

with RVMI [10]. The higher occurrence of 

diaphoresis and syncope as symptoms have been 

linked to the possible activation of the Bezold 

Jarisch reflex concurrent with the involvement of 

the RV [11]. The classic triad of symptoms 

associated with RVMI are hypotension, raised JVP 

and clear lung fields were observed in only 13 

(32.5%) patients of the study population. It was 

found the raised JVP in 29 (72.5%) patients. These 

findings are also supported by other studies where 

hypotension and raised JVP to be a common mani-

festation of IWMI in right ventricle involvement 

 [9, 11-12]. The overall percentage of patients who 

had the classical triad of symptoms was 

comparable to the aforementioned studies [10, 12-

13]. All patients included in the study had varying 

degrees of LV dysfunction, the mean Ejection 

Fraction (EF) in our study population was 42.75% 

SD 4.99. There occurs a decrease in LV function, 

both systolic and diastolic, in response to an acute 

RV failure. This phenomenon has been called the, 

“Ventricular Interdependence”. The presence of 

LV dysfunction did not have a statistically 

significant correlation with the hypotension 

observed in our patients. Though few studies have 

reported positive association between the risks of 

baseline anaemia, PLR on outcome in patients of 

ST Elevation Myocardial Infarction (STEMI), we 

could not find positive association between these 

variables in our study sample [14-15]. There was a 

positive correlation observed between the NLR 

and mortality (p =0.009, Spearman's R 0.408) in 

our study. Similar results were obtained in studies 

conducted by Núñez et al. and Akpek et al. [16-

17]. The mean TAPSE to detect RV dysfunction in 

study was 1.28 cm. According to the European 

Association of Cardiovascular Imaging recom-

mendations a TAPSE of <1.7cm would represent 

RV systolic dysfunction [18]. TAPSE has a high 

sensitivity and specificity for the identification of 

RV dysfunction and predicting proximal right 

coronary artery stenosis [17]. The ECG patterns, in 

addition to the ST Elevations in lead II and III and 

avF observed in the standard 12 lead ECG were, 

ST depression in lead I in 85% of patients, ST 

elevations in V1 in 57% of patients. Seventy seven 

percent of the patients observed had ST elevations 
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of greater magnitude in lead III than in lead II. 

About 47.5% of our patients had ST elevations in 
 all the right sided leads from V3R to V6R. Among 

the right sided leads, the most consistent finding 

was ST elevation in lead V4R, occurring in 100% 

of the patients. The frequency of occurrence of ST 

elevation being the maximum in lead V4R was in 

concordance with studies conducted by Chhapra et 

al. [12]. 

Disproportionate ST segment elevation with 

greater ST elevation in lead III than in lead II is 

diagnostic for an RVMI 47.5% of our patients had 

ST elevations in all the right sided leads from V3R 
 

to V6R [15]. The combination of ST elevation in 

lead V3R and V4R was found to have statistically 

significant correlation with the presence of RV 

dysfunction on 2D ECHO, p=0.014. There was no 

statistically significant correlation between the 

presence of ST elevation in lead V1 and the 

presence of RV dysfunction on 2D ECHO. But 

when the ST depression in V2 was considered in 

combination with ST elevation in V1, the presence 

of both in combination had a significant correlation 

with the presence of RV dysfunction with a 

p=0.007. We recommend larger studies to validate 

the significance of this correlation between the 

echocardiographic confirmation of RV dysfunction 

and the specific patterns of ECG changes. Multiple 

studies have shown that a concomitant presence of 

ST elevation in lead V1 and ST depression lead V2 

was sensitive for the detection of RVMI. Bischof et 

al. had tested a hypothesis, wherein the sensitivity 

of the presence of ST depression in lead V1 was 

postulated to increase if considered in the absence 

of ST depression in lead V2, but there was no 

statistical significance in their study [19].

According to Magesh and Karthikeyan, all cases 

of IWMI should have right sided chest leads 

recorded during ECG examination as more the ST 

elevation more the severity of RVMI and its 

complications and mortality rate [20]. There was a 

significant association between the presence of 

arrhythmias on admission and at 4 hours after 

admission with mortality in our patients. About 

62.5% of our patients had arrhythmias recorded on 

their ECG tracings. The most common among 

these patients was sinus bradycardia, followed by 
st

1  degree AV blocks and sinus tachycardia. 

Normal sinus rhythm was seen to be restored in 

68% of our patients 24 hour post admission. 

Complete Atrioventricular (AV) or sinoatrial 

blocks occurred in one-half of cases in which ST 

segment elevation or a QS pattern in V3R and/or 

V4R were present. Zehender et al. demonstrated a 

higher incidence of following arrhythmias in 

RVMI, sustained ventricular tachycardia (16% 

versus 8%; P=0.08) and ventricular fibrillation 

(21% versus 9%; P=0.05) complete AV block 

(17% versus 4%; P=0.06) and severe bradycardias 

(9% versus 3%; P=0.09) with pacing requirements 

(18% versus 3%; P=0.01) [4]. We could manage 

21 (52.5%) patients successfully with medical 

management using inotropes, thrombolytic agents 

and IV fluids. Reperfusion strategies, either by 

way of thrombolytic agents or percutaneous 

revascularization, a Central Venous Pressure 

(CVP) guided approach to fluid resuscitation, use 

of IABP (Intra-Aortic Balloon Pump) to avoid 

overzealous fluid resuscitation improves the 

outcome in RVMI [20-22]. We observed 13% 

mortality in our study among right ventricular 

IWMI. Among the expired patients, 67% had 
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presented with hypotension, 66% had conduction 

defects, Sinus Tachycardia and Sinus Bradycardia 

(STC and SBC) whereas 83% had RV dysfunction 

at admission. A meta-analysis concluded that 

patients with RVMI were at increased risk of death 

due to arrhythmias and shock and they attributed it 

to RV involvement in IWMI rather than extent of 

left ventricular damage [23-24]. 

Conclusion:

Right Ventricular IWMI presents with specific 

ECG findings which can be reliable signs for 

diagnosis like >1mm ST elevation in V4R lead. 

This simple approach of using right sided leads in 

presence of symptoms, facilitates early identi-

fication of this entity and it also accelerates 

appropriate management of such patients to 

prevent complications. NLR proves to be an in-

expensive and easily measurable laboratory 

variable, which is positively associated with 

mortality in right ventricular IWMI. 
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INTRODUCTION 

Admission to the ICU happens due to a variety of reasons. 

Often patients are critically ill and require aggressive 

monitoring. Ventilation of the airways is one parameter 
which is constantly looked after by the team of intensivists, 

admitting doctor and the nursing care providers. Many a 

times patients are intubated in order to facilitate pulmonary 

ventilation. According to the guidelines by the French 

expert panel, in conditions of chronic respiratory failure, a 

multidisciplinary team discussion has to be done in order 

to perform tracheostomy.1 However, prolonged intubation 

has its own disadvantages.  This is wherein tracheostomy 

has proven to be advantageous to the patient.2 It aids in 

early recovery of the patient in the form of early weaning 

off mechanical ventilation, early resumption of speech and 

swallowing besides aiding in easy pulmonary toileting. 

Also, it avoids oropharyngeal and laryngeal injury thus, 

minimising laryngeal granulomas and stenosis.3-5 

The timing as to when to perform the tracheostomy is 

debated. Also, on an average the procedure should be 

performed after 4 days of ICU stay.1 A lot of centres have 

devised their own protocols. According to McWhorter AJ 

in 2003, by convention, a patient undergoes tracheostomy 

if he is mechanically ventilated for more than two weeks.6 
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according to different centres. 
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However, according to a consensus conference held in 

1989, it was recommended that for those who require 

ventilation for more than 10 days, it is recommended to 

perform intubation and alternatively it was also suggested 

that for more than 21 days of translaryngeal intubation, a 
tracheostomy is recommended.2 But various studies and 

systematic reviews have been performed assessing the 

benefits of early versus delayed tracheostomy. According 

to the Cochrane review done in 2015 on early versus late 

tracheostomy, the data was analysed from various studies 

carried out at different centres and ‘early’ tracheostomy 

was defined if the procedure was done within 10 days of 

translaryngeal intubation and ‘late’ tracheostomy was 

considered if the procedure was done after 10 days.7 Due 

to vast differences in the types of cases admitted to the ICU 

in different centres and also the timing of referral of the 

patient for an elective tracheostomy by the treating doctor, 
there is a lot of difference among various centres in 

assessing the benefits of early versus late tracheostomy. 

This study is an attempt to find out whether early 

tracheostomy leads to any potential benefits when 

performed on patients admitted in the ICU. 

METHODS 

The objective of this study was to compare the benefits of 

early versus late tracheostomy in terms of VAP, ICU stay 

and timing of decannulation. 

Study design 

The study was a prospective study.  

Study period 

The study period was 1 year from May 2019 to May 2020. 

Sample size 

We analysed 50 patients in this study who were admitted 

in the ICU of KLEs Dr. Prabhakar Kore Hospital and 

Medical Research Centre, Belagavi, Karnataka.  

Selection criteria 

The patients were divided in two groups. Those patients 

who underwent tracheostomy within ten days of intubation 

were in the ‘early’ group and those who underwent 

tracheostomy after 10 days of intubation were in the ‘late’ 

group. 

Ethical approval was obtained by the Institutional Ethics 

Committee. The various parameters analysed were age, 

diagnosis on admission to ICU, duration of ICU stay, 

duration of tracheostomy and timing of occurrence of VAP 

in both the groups separately. 

Analysis was carried out using IBMTM SPSS (statistical 

package for social sciences) version 24. 

RESULTS 

A total of 50 patients were studied of which there were 34 

patients in the ‘early’ group and there were 16 patients in 

the ‘late’ group.  

In the ‘early’ group, the mean age and male: female ratio 

was 28.19 years and 3.24 whereas in the ‘late’ group it was 

30.06 years and 3.0 respectively (Table 1). 

Table 1: Showing number of patients in both the 

groups. 

Early Late 

Number 
Percentage 

(%) 
Number 

Percentage 

(%) 

34 68 16 32 

Females=8 23.52 Females=4 25 

Males=26 76.41 Males=12 75 

Total=34 100 Total=16 100 

Most of the patients who underwent tracheostomy in both 

the groups were admitted with head injury as a result of 

road traffic accident. In the ‘early’ group this contributed 

to 41.18% cases whereas in the ‘late’ group this 
contributed to 50% of the cases. Other conditions where 

the procedure was performed included gullain-barre 

syndrome, intracranial haemorrhage, diphtheria, 

hydrocephalus, pneumonia, empyema due to tuberculosis 

and mitochondrial diseases respectively (Table 2). 

Table 2: Showing various conditions where the 

tracheostomy was performed. 

Diagnosis Early (%) Late (%) 

Guillain barre syndrome 6(17.64) 0 

Intracranial 

haemorrhage 

6(17.64) 1 (6.25) 

Diphtheria 3(8.82) 0 

Hydrocephalus  1(2.9) 0 

Pneumonia 3(8.82) 4(25) 

Poisoning 1(2.9) 1(6.25) 

Road trafiic accident 

with head injury 

14(41.18) 8(50) 

Empyema due to 

tuberculosis 

0 1(6.25) 

Mitochondrial disease 0 1(6.25) 

Total (%) 34(100) 16(100) 

The type of tracheostomy significantly influenced on the 

occurrence of VAP. In the ‘early’ group VAP was seen on 

day 6.87 (approximately 1week) as opposed to on day 4 in 

the ‘late’ group. The results suggest that those who 

underwent a late tracheostomy had an earlier chance of 

getting VAP. The result was statistically significant with a 

p value of 0.017 (Table 3). 
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Table 3: Showing relation between the timing of 

tracheostomy and onset of VAP. 

Timing of 

tracheostomy 

Total 

number 

Mean day 

of onset of 

VAP 

Standard 

deviation 

Early 34 6.87 3.9 

Late 16 4 3.7 

Total 50 (p value=0.017) 

The mean day of performing the tracheostomy surgery in 

the ‘early’ group was on the 6th day whereas in the ‘late’ 

group it was on the 14th day respectively. 

While comparing the mean ICU stay in both the groups, it 

was found that in the ‘early’ group it was 23.1 as opposed 

to 36.25 in the ‘late’ group indicating that patients who 

underwent an early tracheostomy had a shorter duration of 

ICU stay. The results were statistically significant with a p 

value of 0.003 (Table 4). 

Table 4: Showing relation between the timing of 

tracheostomy and the duration of ICU stay. 

Timing of 

tracheostomy 

Total 

number 

Mean 

ICU stay 

(days) 

Standard 

deviation 

Early 34  23.1 13.96 

Late 16 36.25 13.41 

Total 50 (p value=0.003) 

     Analysis of the average duration of tracheostomy in both 

the groups showed that those who underwent ‘early’ 

tracheostomy had a mean duration of 25.90 days as 

compared to 32.667 days in the ‘late’ group. The p value 

was 0.103 (Table 5). 

Table 5: Showing relation between the timing of 

tracheostomy and the duration of tracheostomy. 

Timing of 

tracheostomy 

Total 

number 

Mean 

duration of 

trachea-

stomy 

Standard 

deviation 

Early 34 25.90 16.626 

Late 16 32.667 11.515 

Total 50 (p value=0.103) 

Though the results are not statistically significant, it 

suggests that patients undergoing an early tracheostomy 

have a lesser duration of being on the tracheostomy tube 

for ventilation. 

In both the groups, 3 patients expired and 1 patient had 

prolonged tracheostomy. There was no procedure related 

complication noted in any of the cases in either of the 

groups and the surgical procedure was performed on the 

patients by the same operating team. 

DISCUSSION 

Our analysis was performed on two groups of patients who 

underwent ‘early’ tracheostomy within 10 days of ICU 

admission and ‘late’ tracheostomy on those who 

underwent the procedure after 10 days. The male: female 

ratio in the two groups was comparable. Most of our 

patients who underwent tracheostomy were admitted to the 

ICU with head injury secondary to road traffic accidents. 

This is because our institution is a tertiary care referral 

centre and also due to its close proximity with the national 

highway.  

The mean day was 6th and 14th day respectively in the 

‘early’ and ‘late’ groups. Various studies have defined 

different timings for ‘early’ and ‘late’ groups. This is due 

to the differences in the timing of referral of the patients to 

the otolaryngologist for the procedure by the treating 

doctor. According to a Cochrane review of early versus 

late tracheostomy, those who underwent tracheostomy 

before 10 days were considered early and those after 10 

days were condsidered ‘late’. There were difficulties in 

comparing the various studies due to heterogeneity in the 

data.7  

It is seen in the group that underwent ‘early’ tracheostomy, 

the duration of ICU stay was less (mean- 23.1 days) 

compared to the ‘late’ tracheostomy group (mean- 36.25 

days). According to a study done by Rumbak, the mean 

duration of ICU stay was 4.8 days and 16.2 days in the 

early and late groups respectively.8 A similar study done 

by Trouillet, showed a mean duration of 23.9 days in the 

early group and 25.5 days in the late group.7 2 other studies 

have been done comparing the discharge from the ICU on 

day 28. A study by Terragni, showed 101 out of 209 

patients could be discharged from the ICU in the early 

group as opposed to only 82 out of 210 patients in the late 

group.9 Another study by Zheng, showed 39 out of 58 

patients who could be discharged in the early group as 

compared to 29 out of 61 in the late group.10 Since most of 

our patients were from the neuro-ICU, most of them did 

not get admitted due to chronic lung disease or severe lung 

injury. Usually, these patients undergo tracheostomy due 

to their low glassgow coma scale and higher risk of 

aspiration. According to Brook et al early tracheostomy in 

medical ICU patients reduced the hospital stay and also 

proved to be more economical by reducing costs to the 

patient.11 According to Hsu CL et al, late tracheostomy 

predisposes to inability to wean off the ventilatory support 

and in turn contributes to ICU mortality when the period 

of intubation exceeds 21 days. Also, they concluded in 

their study that the duration of endotracheal intubation 

prior to performing tracheostomy correlated with the 

length of ICU stay. A prolonged intubation might also be 

an etiology for a defective local barrier and endobronchial 

hygiene which accelerates the probability of bacterial 

infection. The risk of VAP was seen higher in the failure 

to wean group.12  
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The mean day of occurrence of VAP in our study was on 

the 4th day in the ‘late’ group. This was significant as 

opposed to the ‘early’ group where VAP was seen on an 

average on day 6.87.  Georges et al in their study of 135 

patients observed that the reasons for nosocomial 

pneumonia was that the tracheostomy was performed 

relatively late (at 18±3 days). One more possible reason 

could be a prior diagnosis of pneumonia on admission to 

the ICU itself.13 Rodriguez et al in their study reported that 

VAP was seen in 96% of the cases who underwent late 

tracheostomy as opposed to 78%  of the cases who 

underwent early tracheostomy.14 In a bench to bedside 

review of early tracheostomy done by Shirawi N et al, it 

was seen that VAP is more likely to occur in greater 

probability in those who underwent late tracheostomy.15 

According to the review done by Shirawi et al on 6 studies, 

2 were prospective randomized control trials and 4 were 

retrospective observational studies,  it has been observed 

that early tracheostomy reduced the duration of 

mechanical ventilation.15 Also, studies done by Rumbak et 

al, Rodriguez et al, Bouderka et al, and Saffle et al 

collectively showed that early tracheostomy had reduced 

the duration of days of mechanical ventilation as opposed 

to late tracheostomy.8,14,16,17  

In our study, since we had most of the cases from the 

neuro-ICU, it was observed that in those patients in whom 

prolonged assistance with respect to ventilation is 

required, an early elective tracheostomy is better in 

reducing overall ICU stay, better chances at decannulation 

and also in reducing the duration of mechanical 

ventilation. This also translates into reduced ICU costs 

which would prove beneficial to patients in a country like 

India wherein most of the patients fall outside the coverage 

of health insurance 

Limitations of this study were larger sample size and a 

multicentric study done across a developing country would 

give better conclusions. 

CONCLUSION 

Due to large clinical heterogeneity amongst cases admitted 

to the ICU, the timing of tracheostomy is different in 

different centres. Hence, guidelines need to be formulated 

in order to perform tracheostomy in critically ill patients in 

order to prevent the demerits associated with late 

tracheostomy such as prolonged ICU stay, early 

occurrence of VAP and late decannulation. In addition to 

this, economic advantages also need to be considered as 

most of the population in developing countries do not have 

universal health insurance. 
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Abstract

Benign fibrous histiocytoma is an uncommon presentation in the head and neck region. Composing of fibrous and histiocytic 
elements, these tumor are known to recur in almost a third of the cases if not excised completely. We hereby report a case of Benign 
Fibrous Histiocytoma (BFH) of the nasal dorsum completely removed by external approach. Although clinically the possibility of this 
diagnosis was not suspected, the procedure was tailor made right from the incision to excise the lesion in toto leading to no residual 
tumor or any morbidity. Knowledge of the possibilities of rare pathologies presenting as benign cysts should not be ignored in the 
head and neck. 

Keywords: Benign Fibrous Histiocytoma; Nose; Head and Neck

Introduction

Benign Fibrous Histiocytoma (BFH) is known to have its origin 
from undifferentiated mesenchymal stem cells. These cells have 
the potential to differentiate into two different lineages: fibroblas-
tic and histiocytic. The amount of these two variants differs greatly 
in different tissues [1].

The extremities, orbit, retro peritoneum, pelvis, knee and head 
and neck are areas that can be affected [2-4]. The examination find-
ings may be suggestive of a pathology involving the nasal cavity, 
paranasal sinuses, oral cavity thus causing distortion of the sym-
metry of the face, proptosis or a periorbital mass [1]. In a series of 

21 cases described by Fletcher in 1990, only one case was known to 
affect the subcutaneous face. The others involved other areas of the 
head and neck; involvement of the external nose near the dorsum 
has not been found to be reported in recent literature [5].

We hereby report an interesting case report of BFH at an un-
usual location in the head and neck that has not been known to be 
reported in recent literature.

Case Report
A 24 year old male patient presented with a swelling over the 

nose since 1 year. Initially it was of the size of a grain which gradu-
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ally progressed to the present size as shown in image 1. 

Image 1: Photographs showing the swelling over the right lateral 
side of nasal dorsum.

There was no history of trauma. Also, there were no complaints 
of nasal obstruction or discharge from the swelling. 

On examination a solitary ovoid swelling was present on the 
right side over dorsum of the nose about 1.5 cm from nasojugal 
crease and at the junction of nasal bone and upper alar cartilage, 
measuring 1 x 0.5 cm which was not crossing the midline and not 
moving with respiration. It was non-tender with well-defined mar-
gins. Skin was pinchable. The slip-sign was positive and Fursten-
berg Test was negative. No altered perception of sensation over the 
dorsal tip area. Eye examination was normal.

Diagnostic nasal endoscopy did not reveal any intra nasal ab-
normality and there was no communication visualised from the 
swelling with the roof of the nasal cavity.

Ultrasonography of the external nose over the swelling revealed 
that the swelling was seen to arise from the subcutaneous plane. 
Computed Tomography plain and contrast did not reveal any intra-
nasal communication and the lesion was reported to be localised 
to the dorsum of the nose. The patient underwent excision of the 
lesion through external approach and to our surprise 2 small cysts 
were visualized attached to each other with fibrotic bands in be-
tween. The whole mass was separated from the underlying nasal 
bone and the cephalic part of the upper cartilage which were found 
to be intact (Image 2A and 2B).

On Gross examination, the cut surface of the mass was not cystic 
as expected but solid and greyish pink. Histopathology confirmed 
a startling diagnosis of benign fibrous histiocytoma characterised 

by presence of spindle cells arranged in short fascicles and vague 
storiform pattern, histiocytes admixed with multinucleated Touton 
giant cells in a background of few lymphocytes as seen in image 3a 
and 3b.

Image 2A and 2B: Intraoperative images.

Image 3A: Benign fibrous histiocytoma: Spindle cells in vague 
storiform pattern (large arrow) and short fascicles (small arrow); 

(H&E Stain; x100).

Image 3B: Benign fibrous histiocytoma: Multinucleate touton 
giant cells (Small arrow); histiocytes (Large arrow); lymphocytes 

(Arrow head). (H&E Stain; x100).
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Patient consent and permission to use the clinical photographs 
and findings of the case for the purpose of scientific publication: 
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Discussion
Benign fibrous histiocytoma (BFH) can involve bone, skin, mu-

cosa and deeper soft tissues. The etiology is postulated to be either 
due to chronic infection, trauma or immunosuppression to name a 
few but its still a matter of considerable ambiguity [6,7]. The clini-
cal presentation depends upon the location, time period and etiol-
ogy [8].

 Usually, it can occur at any age and there is some literature evi-
dence that suggests that males are more commonly affected than 
females in a ratio of 2.5:1. Males above 25 years (mean age 40 
years) are commonly affected [9].

The challenges faced while planning a complete excision of this 
mass began with the approach. Even though the histological diag-
nosis was not available before the surgery, as a matter of cosmetic 
concern, initially an open rhinoplasty approach was planned to ex-
cise the lesion [10].

However, since the lateral extent of the mass was clinically al-
most approximating with the frontal process of the maxilla and 
anticipating the possibility of incomplete excision of the mass, a 
direct incision approach was planned instead of open rhinoplasty 
approach in order not to transgress the nasal dorsal architectural 
structures and not to leave any residual part of the mass thus cur-
tailing the possibility of recurrence.

As both soft and hard tissues can be sites for BFH, fibrohistio-
cytic tumours of the soft tissues are further classified as cutane-
ous and non-cutaneous varieties and those of the hard tissues are 
known as fibrohistiocytic tumours of the bone [9].

When histiocytes predominate it is called as a histiocytoma. A 
spectrum exists between the amount of fibrous tissue and histio-
cytes in a given lesion thus making it difficult to sub-classify these 
lesions. It has been discussed by Townsend., et al. [11] that histio-
cytes have the property to become fibroblastic which was charac-
teristically observed in our case as well by the presence of dense 
fibrous tissue amidst the two small parts of the lesion as seen in 
image 2A and 2B.

Way back in 1990, Fletcher CD had described that histologically 
these lesions are usually better delineated from the ones that af-
fect the skin. They are known to appear monomorphic and have a 
storiform pattern with occasional pericytoma like vascular pattern, 
xanthoma cells and multinucleate giant cells with hyaline or myx-
oid degeneration of the stroma. Occasionally small areas of necro-
sis might be seen [5]. 

BFH is less likely to recur if excised completely. When excised 
along with the underlying perichondrium or periosteum as done 
in this case could probably decrease the possibility of relapse [12]. 
Metastasis is rare and therefore the prognosis of a total excision 
is good [13]. Therefore, wide local excision with histological clear 
margins is preferred as the procedure of choice for such uncom-
mon, unusual lesions presenting in areas with such least predilec-
tion such as the dorsum of the nose [14]. The fact that this mass 
was located over the nose and not at any other body part, carried 
significant importance from the aesthetic point of view. This has 
in fact made the patient present to the Otolaryngologist. Hence re-
moval in toto with as much cosmetic care as possible is also a mat-
ter to be equally stressed upon as recurrence locally is something 
that cannot be afforded and would lead to detrimental results. The 
recurrence rate of BFH is about 31% when incompletely excised 
[15].

Conclusion
Mesenchymal tumors such as BFH composed of fibroblasts and 

histiocytes can very easily be misdiagnosed at the early stage. Al-
though, the definitive diagnosis relies on histopathology of the le-
sion excised, the knowledge of such lesions existing although in a 
small number of cases in the head and neck region is of paramount 
importance to the novice head and neck surgeon in order to plan 
and tailor the incision keeping the sole moto of complete clearance 
of the disease thus preventing recurrence and the comorbidities 
associated with it.
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Abstract

Diabetes mellitus is an endocrine disorder affecting multiple organ systems of which the ear is also a vulnerable end organ. There 
is a proposed strong association with the sensorineural part. This study aims to find the prevalence of sensorineural hearing loss 
in type 2 diabetic patients and additionally assess variations of lipid profile and serum creatinine and its influence on the hearing 
threshold in type 2 diabetics. A cross-sectional study was conducted with a sample size of 700 at a tertiary care referral hospital over 
a period of 10 years. They were subjected to a detailed history and ENT examination along with Pure Tone Audiometry and relevant 
hematological investigations comprising of HbA1c, blood urea, and serum creatinine. Urine analysis to look for microalbuminuria 
was performed. Sensorineural hearing loss in type II diabetics was found to be 62.85%. The total cholesterol levels were also found 
to be raised in hearing deprived patients. HDL and LDL levels were found to have a negligible effect on the hearing threshold. The 
serum creatinine levels were higher in patients with diabetes implicating an association with nephropathy. Microalbuminuria was 
found in nearly all patients with moderately severe to profound hearing loss. The results were statistically significant. It has been 
observed that short term sugar control is found to have a negligible effect over the sensorineural hearing than the long term sugar 
control which severely affects the neural component, as depicted by the lipid and creatinine levels in our study.

Keywords: Diabetes Mellitus; Pure Tone Audiometry; HbA1c; Sensorineural Hearing Loss; Lipid Profile; Microalbuminuria

Introduction

A new group of diseases, best termed as “disease of the plenty” 
has emerged as a tough challenge to the modern world’s medical 
fraternity, of which diabetes mellitus is the foremost and notorious 
of all.

With a projected rise in the number of worldwide adult diabet-
ics from 135 million in 1995 to 300 million in the year 2025, the 
prevalence rate would be 5.4% in 2025 [1]. In developing countries, 
the majority of diabetics are in the productive period of their lives, 
which has a major implication with respect to health care needs. 
The goal of modern medicine is no longer treatment of diseases 
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but also their prevention and control, thereby improving the qual-
ity of life of individuals and mankind as a whole. A little above 5% 
of the population of the whole world ( approximately 466 million) 
has hearing loss leading to auditory disability. Of this, about 432 
million are adults. The projection is that by 2050, more than 900 
million people will be victims of disabling hearing loss [2]. Hearing 
loss which has a marking impact on an individual, families, health 
system, and a country can be managed by the provision of hear-
ing aids after a precise diagnosis. According to the World Health 
Organisation (WHO), only 17% of the world population which re-
quires a hearing aid is actually using it. The rest of the 83% are not 
using any rehabilitation modality [2]. The pathetic situation is that 
one out of the forty deaf in a developing country gets a hearing aid, 
of which India is one [3].

 The Indian population with increased susceptibility to diabetes 
mellitus is expected to rise up to 79.4 million double by 2030 [4]. 
Neuropathy is said to be prevalent in 50% of the diabetic popula-
tion.

Today’s otorhinolaryngologists face a massive problem in se-
curing modern man’s hearing, of which diabetes mellitus is a hin-
drance. The hearing loss in diabetics has a prevalence of 0 - 93% 
[5-12], characteristically a progressive, bilateral, sensorineural 
hearing loss predominantly in the higher frequencies by various 
studies [13]. There are contradictory reports such as the hearing 
loss being unilateral, in mid and lower frequencies as well [14]. 

Aims and Objectives

•	 To evaluate the presence of sensorineural hearing loss in 
type 2 diabetic patients.

•	 To assess variations of lipid profile and serum creatinine 
and its influence on hearing threshold in type 2 diabetics.

Materials and Methods

This study was a cross sectional study carried out at a tertiary 
care referral centre in North Karnataka region of India. The study 
period was from 1st January 2009 to 31st December 2019 i.e.10 
years.

Initially, the study was started as part of a dissertation work by 
the first author and later on it was continued by the remaining au-
thors.

Sample size: Out of 748 patients who attended the ENT Out Pa-
tient Clinic, 700 with no other systemic illness except diabetes  

mellitus gave consent to participate in this study and undergo all 
the relevant investigations as planned in this study.

Sampling method: Voluntary sampling. All patients fulfiling the 
inclusion criteria and voluntarily agreeing to participate in the 
study were included in the study.

Inclusion criteria

•	 Type 2 diabetic patients on oral antidiabetic drugs.

•	 Patients of both the sex in age group of 30 - 55 years.

•	 No major systemic illness at the time of presentation.

Exclusion criteria

•	 Hearing loss before onset of diabetes.

•	 Sudden onset of hearing loss.

•	 History of ear discharge.

•	 Family history of hearing loss.

•	 Patients with history of head trauma, radiotherapy, oto-
toxic drug intake, hypertension, thyroid disorders, noise 
exposure.

•	 Patients with history of measles, mumps, chickenpox, ru-
bella, meningitis, and syphilis.

Methodology

The subjects selected on basis of inclusion and exclusion crite-
ria were subjected to routine ENT, systemic and audiometric as-
sessment. Additionally, relevant blood tests were also performed.

Pure tone audiometry

Audiometric assessment was conducted in sound treated room 
delivering pure tone stimuli to one ear at a time in frequencies of 
250Hz, 500Hz, 1000Hz, 2000Hz, 4000Hz and 8000Hz at various 
selected intensities as done in other studies [15]. Also, the reason 
for assessing in higher frequencies was due to the fact that elevated 
creatinine levels in chronic renal failure causes hearing loss involv-
ing the higher frequencies [16]. Masking was done when the dif-
ference in right and left unmasked air conduction threshold was 
40dB or more. We used MAICO MA 53TM audiometer in this study. 
For each audiometric frequency mean, a value greater than 25dB 
hearing loss was considered as hearing loss [15].
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Blood investigations

Routine blood investigations such as haemoglobin, total count, 
differential count and platelet count were done to rule out anemia, 
leukemia and other infective etiology.

Random blood sugar levels were measured using glucometer. To 
assess the diabetic control of the patient in the last 3 months gly-
cosylated haemoglobin (HbA1c) was done in addition to Random 
blood sugar levels were measured using glucometer. HbA1c more 
than 6.5% or more than 48 mmol/mol was considered as diabetes 
[15]. The renal parameters like blood urea (Normal: 25 - 45 mg/
dl) and serum creatinine (Normal: 0.7 - 1.5 mg/dl) were also taken 
in to account. Routine urine analysis was done to monitor microal-
buminuria. 

The results were analysed using SPSS (Statistical Package for 
Social Sciences) version 23. The Pearson chi square test was used 
to analyse the results and p value was calculated to establish sta-
tistical significance. 

Informed consent was obtained from each subject, after approv-
al of the experimental protocol by the Institutional Human Ethics 
Committee. 

Results

In our study involving 700 type 2 diabetic patients, 440 patients 
(62.85%) were found to have Sensorineural Hearing Loss (SNHL) 
and 260 patients (37.14%) were found normal. Among the patients 
suffering from SNHL only 250 patients (56.8%) reported of hearing 
loss while the rest 190 patients (43.1%) reported with other ENT 
complaints as seen in table 1.

Subjects Prevalence
Sensorineural 
Hearing Loss 

(SNHL)

440 62.85%

Normal 260 37.14%

Table 1: Incidence of sensorineural hearing loss (SNHL).

The subjects involved in the study were divided into three 
groups as group A (31-38 years of age), group B (39-45 years of 
age) and group C (46-55 years of age). In group A, 38.4% were 
found to be suffering from sensorineural hearing loss, in group B 
and C this was found to be 64% and 71% respectively as shown in 
figure 1.

Figure 1: Graph showing percentage of SNHL (y-axis) and age 
group of the subject (x-axis).

The reason the authors used this age differentiation was that al-
though the incidence of SNHL was 62.85%, it was this younger age 
group where the incidence was significantly lower as compared to 
the other two age groups where the incidence was close to the gen-
eral incidence observed. The results were statistically significant 
with a chi square value of 24.76 and a p value <0.001. In our study, 
there were 470 males and 230 females. The male : female ratio of 
SNHL was found to be 1.3:1.

The diabetic duration of the subject is taken in to account and 
divided into three groups of seven years duration each. It is noted 
that in the early years the effect of sensorineural hearing loss is 
less associated than the later years as suggested in figure 2. The chi 
square statistic was 167.59 with p value <0.0001. 

22

Effect of Lipid Profile and Serum Creatinine on Hearing Loss in Diabetics

Citation: Rajesh Radhakrishna Havaldar., et al. “Effect of Lipid Profile and Serum Creatinine on Hearing Loss in Diabetics". Acta Scientific Medical Sciences 
5.6 (2021): 20-27.
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duration of diabetes (x-axis).



The random blood sugar levels were found to have no correla-
tion between the degree of hearing loss indicating short term fluc-
tuations of sugar levels does not hamper the hearing threshold in 
patients. Subjects with moderately controlled sugar levels (140 - 
170 mg/dl) have increased incidence of sensorineural hearing loss 
(71.4%) as compared with uncontrolled (sugar levels > 170 mg/
dl - 58.6%) and well controlled group (Sugar levels < 140 mg/dl - 
62.9%). The chi-square statistics is 0.61 with a p-value of 0.4348 
indicating no statistical significance. 

Table 2 suggests that patients with HbA1c levels in the well 
controlled group is found to have more incidence of SNHL (75%) 
than the uncontrolled group (64%) and the moderately controlled 
group was comparatively less affected by SNHL (41.1%). The pear-
son chi-square statistic is 12.79. The p-value is 0.0003. The result is 
statistically significant.

Table 3 shows that the incidence of SNHL was found to signifi-
cantly increase in a proportionate manner with the triglyceride 
levels. This was observed in the uncontrolled group where in the 
serum triglycerides was found to be > 250 mg/dl, the incidence of 
SNHL was found to be 93.9%. The pearson chi-square was 61.34 
and the p value was < 0.0001.

HbA1c% Subjects Sensorineural 
hearing loss 

(SNHL)

Prevalence

Less than 7 280 210 75%
7-8 170 70 41.1%

More than 8 250 160 64%
chi square- 12.79, 

p-value:0.0003

Table 2: Sensorineural hearing loss (SNHL) and glycosylated 
haemoglobin (HbA1c).

With respect to SNHL and its relation to cholesterol levels, the 
uncontrolled group with more than 240 mg/dl of total cholester-
ol levels was more affected (87%) with SNHL than the other two 
groups depicting the influence of cholesterol levels over SNHL as 
depicted by figure 3. The results were statistically significant with 
a chi-square value of 162.99 and a p-value of < 0.001.

Triglycerides mg/dl Subjects SNHL Prevalence
150-200 110 30 27.2%
200-250 260 100 38.4%

More than 250 330 310 93.9%
Chi square - 61.34, p 

value: <0.0001
 

Table 3: Sensorineural hearing loss (SNHL) and triglycerides.

Table 4 suggests that the low density lipid (LDL) levels are 
found to have little or no direct effect on the hearing thresholds of 
the diabetic patients. It was observed that in the moderately con-
trolled group (LDL range between 131 - 189 mg/dl) sensorineural 
hearing loss was higher (88%) than in the other well controlled 
(LDL < 130 mg/dl) and uncontrolled groups (LDL > 190 mg/dl). 
Chi square value was found to be 14.83. The results were statisti-
cally significant among the groups with p value – 0.0001.

LDL (mg/dl) Subjects SNHL Prevalence
Less than 130 250 130 52%

131-189 180 160 88%
More than 190 270 150 55.5%

Chi square - 14.83, p value: 
0.0001

Table 4: Sensorineural hearing loss (SNHL) and low density 
lipoproteins (LDL).

Creatinine levels were divided in to the controlled group (0.7 - 
1.5 mg/dl) and uncontrolled group (>1.5 mg/dl) of which, in the 
uncontrolled group almost all the subjects had sensorineural hear-
ing loss as shown in table 5. The Pearson chi-square was 13.31 
with a p-value of 0.0003 implying statistical significance. 

Creatinine (mg/
dl)

Subjects Sensorineural 
hearing loss 

(SNHL)

Prevalence

0.7-1.5 600 340 56.6%
More than 1.5 100 100 100%

Chi square – 13.31, 
p value: 0.0003

Table 5: Sensorineural hearing loss (SNHL) and creatinine levels.
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Figure 3: Graph showing number of SNHL subjects (y- axis) and 
cholesterol levels (x- axis).



In this study, 190 patients had microalbuminuria of which 180 
(94.7%) had SNHL and amongst the 510 other patients without mi-
croalbuminuria, 260(50.98%) patients had SNHL indicating poor 
control of diabetes which leads to microalbuminuria, heralds sen-
sorineural hearing loss. The pearson chi-square value was 23.36 
with a p-value of <0.0001 confirming statistical significance.

Discussion

The diabetic influence on sensorineural hearing loss has been 
studied by Jorgenson (1961) with the aid of temporal bones of dia-
betic patients [17]. It has been reported that a unique condition is 
seen in diabetes mellitus wherein there is accumulation of Periodic 
Acid Schiff (PAS) positive substance in the modiolus vessels and 
capillaries of stria vascularis in various degrees [18].

The diabetic neuropathy in the auditory system was attributed 
to microangiopathy by Proctor in 1977, based on the hypothesis 
that peripheral and central neuropathies in diabetes mellitus may 
affect vestibular neurons [18]. Later Friedman studied diabetic pa-
tients with no complaints of decreased hearing and found a 55% 
prevalence of sensorineural hearing loss involving at least one 
frequency [7]. Our study revealed that sensorineural hearing loss 
was untouched by the age of the patient and the hearing loss was 
similar at low and high frequencies adding to the contradictory 
views. Thus, the relationship between diabetes mellitus and senso-
rineural hearing loss is complex and under debate for many years 
supported by the bulk of conflicting literature. The crux about the 
effect of diabetes in SNHL lies centered around the cochlea and the 
neural pathways, which has been studied throughout the years in 
relation to age, sex, duration, and glycemic levels. 

Out of 748 patients, after excluding patients with systemic dis-
ease, we analysed the data of 700 patients of type 2 diabetes, from 
various backgrounds of social life. The prevalence of sensorineural 
hearing loss was found to be 62.85% which is of gradual onset and 
progressive type. The results approximate to those that of Fried-
man (55%), Aggarwal (64.86%) and recent study done by Deepika 
P., et al. (63%) [7,19,20].

The hearing loss was characteristically bilaterally symmetrical 
and progressive with gradual onset, however, asymmetry in the 
hearing loss was also noticed. The authors also observed in the  
audiogram of most of the patients that the hearing loss was more 
in the higher frequencies 4 to 8 kHz and approximately 5 to 30 dB  

difference in the hearing threshold was observed. This result is 
supported by Cullen J.R and Kurien M [8,9]. Deepika P., et al. in their 
study have also observed that high frequency hearing loss does oc-
cur in diabetes [20]. The study results stand contrast to the results 
published by Tay HL in 1998, who reported hearing loss more in 
the mid and low frequencies [21]. However, two of the patients 
reported mixed hearing loss even after clearly ruling out subjects 
prone to conductive hearing loss in the study. As the majority of pa-
tients were under 55 years of age, the effects of presbyacusis were 
minimized.

On correlating sensorineural hearing loss in three age groups 
the incidence was more pronounced in the 46-55 years age group 
(71%). In the 39-45 years age group, it was 64% as opposed to 
the 31-38 years age group wherein it was 38.4% thus, clarifying 
the strong association between increased age and onset of diabetes 
causing SNHL which shows contrast to the earlier studies carried 
out by Friedman and Cullen J. R [7,8]. Also, by using this age dif-
ferentiation, we are able to target this particular group for earlier 
screening before they enter the age group wherein the debility due 
to deafness is going to be more pronounced. This would perhaps 
help us to propose screening programs at every level in the com-
munity so that these people are identified earlier and receive medi-
cal attention in time. the According to a study done in Shahroud, 
Iran, it was observed that the prevalence of diabetes was 16.63% 
and 21% in the age groups of 45-49 years and 50-54 years respec-
tively [22]. This indicates that diabetes as a disease is on the rise 
and has started affecting young and middle age groups. Therefore, 
its imperative to screen these patients earlier itself for hearing loss 
in order to rehabilitate them at the earliest.

When compared to the younger diabetic age groups, there is 
a strong correlation between the duration of diabetes and SNHL 
in type-II diabetes. This can be observed in our study where pa-
tients with more than 8 years of duration are found to be affected 
as observed in the second (72.7%) and third age groups (100%), 
as compared to the younger diabetic age groups. The results were 
statistically significant with a p value <0.001. This is supported 
by the study carried out by Mehra while contradicting the other 
studies by Axelsson., et al. [10,23]. The increase in loss of hearing 
threshold may be attributed to the microvascular angiopathy of the 
inner ear, disease of the cochlear nerve, dysfunction of the outer 
hair cells and endolymphatic potential disruption [24]. 
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The control of blood sugar levels and SNHL has been the most 
controversial and to ponder over this the random blood sugar 
levels and glycated hemoglobin (HbA1C) have been taken in to ac-
count. HbA1C was taken into consideration since it directly gives 
an idea about the blood sugar control of the patient in the preced-
ing 3 months. The relation between the sugar levels and the hear-
ing threshold in our study is inconclusive (p value 0.4348 - not sigi-
nificant) as short term sugar control cannot prove the effect on the 
pathology involved and may be attributed to the absence of diag-
nostic means to directly measure the metabolic control in the long 
term. In our study, the hearing loss was more in patients with well 
controlled HbA1c levels. Although we got these unexpected con-
flicting results, many studies have confirmed the same by report-
ing no significant relation between duration of diabetes, glycemic 
control and SNHL. A study done by Dosemane., et al. reported no 
significant correlation between HbA1c levels and hearing loss. The 
chi square value was 4.786 and p-value was 0.310 in their study 
confirming the same [24].

Lipid profile comprising total cholesterol, triglycerides, high 
and low-density lipids were considered in the study to probe into 
the pathogenesis of sensorineural hearing loss in diabetics and 
as an indirect measure of the metabolic control on a long term. 
There is a significant correlation between the increased levels of 
triglycerides(TGL) and SNHL, as 330 subjects with increased TGL 
level more than 250 mg/dl 31(93.9%) were suffering from SNHL 
and those with a lower level of TGL were found to be associated 
with a lesser incidence of SNHL. Increased cholesterol levels are 
also found to raise the hearing threshold significantly in the sub-
jects wherein 87% of them have been proven with hearing loss. 
The results of both the correlation of SNHL with cholesterol and 
SNHL with triglycerides was statistically significant with p value 
<0.0001. Although we observed significant difference between 
the LDL groups and SNHL in our study, LDL and HDL levels were 
not directly contributing to the changes in the hearing threshold 
of the subjects involved as we observed that 88% of the patients 
with diabetes with moderately controlled LDL had SNHL as com-
pared to the well controlled and poorly controlled group. This is 
in agreement with the meta–analysis done by Chang I.J., et al. [25]. 
HDL levels that are protective in nature against angiopathy were 
found reduced in the diabetics overall, which may contribute to the 
pathogenesis involved in hearing loss in diabetics. Deepika P., et al. 
in their study concluded that dyslipidemia had no role in causing 

hearing loss. The p value in their study was 0.872 for total choles-
terol, 0.636 for HDL, 0.182 for LDL and 0.68 for triglycerides, when 
each of them was correlated with SNHL. The combination of differ-
ent lipid profiles also did not have any significance. But the study 
was conducted on a small group of only 30 patients with DM and 
30 cases of DM with dyslipidemia [20]. Swaminathan., et al. in their 
study found a significant hearing loss in patients with dislipidemia 
and diabetes. It was seen that high cholesterol, high triglycerides 
and higher levels of Low Density Lipoproteins (LDL) was associ-
ated with hearing loss [26]. 

Creatinine levels which are indicative of the long term diabet-
ic control are found to be at high or borderline levels among the 
patients with SNHL. The good control group is found to have less 
prevalence of SNHL (56.6%) when compared to the uncontrolled 
group(100%). This result was significant with a p value <0.0001 
and is supported by the study carried out by Venkata K., et al. which 
strongly advocates the association of SNHL with microangiopathy. 
The p value was <0.05 in their study. They concluded that there is 
an increased incidence of SNHL with diabetes and that poor control 
of diabetes which is indirectly assessed by measuring increased se-
rum creatinine values correlated positively with progressive hear-
ing impairment [13].

Conclusion

Sensorineural hearing loss is prevalent in 62.85% of type II dia-
betic patients. There is a mild increase in the prevalence of SNHL 
as the age of the patient advances. Males are found to be more af-
fected by the sensorineural hearing loss than their female counter-
parts. In the later half of the second decade of DM there is a high 
possibility of the patient being affected by sensorineural hearing 
loss. Also, short term sugar control is found to have a negligible 
effect over the sensorineural hearing than the long term sugar con-
trol which severely affects the neural component, as depicted by 
the lipid and creatinine levels.
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INTRODUCTION 

Rhinocerebral mucormycosis is a saprophytic invasive 

fungal infection of nose and paranasal sinuses. Most 

commonly seen in the immuno-compromised patients.1 

Parotid abscess commonly seen in premature infants and 

debilitated individuals. The disease is a sequela of acute 

suppurative parotitis due to an ascending infection from 

oral cavity via parotid duct.2 Diabetes mellitus is an 

immuno-compromised state leading to several infections. 

The infections involving the head and neck are more fatal 

leading to increased morbidity and mortality.3 

Both these diseases can lead to fatal complications due to 

their spread and toxicity, but one rare complication of both 

these diseases is Facial nerve palsy.4,5 

 

CASE REPORT 

38 years old male patient came to casualty with 4 days 

history of left sided facial pain, swelling, inability to close 

left eye completely, deviation of angle of mouth to right 

side and one episode of nasal bleeding. Patient had 1month 

history of left upper molar pain. The patient is a non-

diabetic and non-hypertensive. 

The physical examination revealed significant swelling 

and induration in the left side of the face with House-

Brackmann grade 4 facial nerve palsy. On nasal 

examination blackish discoloration of anterior end of 

inferior turbinate noted. Oral cavity examination there was 

trismus, poor oral hygiene and caries tooth. 

The patient was hospitalized. Blood investigations 

revealed random blood sugar of 316 mg/dL and HbA1c of 
15.6 mmol/mol. The patient then diagnosed as a case of 
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newly detected Uncontrolled Diabetes mellitus, started on 

diabetic management. Computed tomography showed left 

parotitis with collection in superficial lobe of the gland and 

acute sinusitis of left maxillary, sphenoid and ethmoid 

sinuses. On diagnostic nasal endoscopy, eschar seen over 
left inferior and middle turbinate. The patient was taken up 

for Functional endoscopic sinus surgery under general 

anaesthesia and an adequate debridement with removal of 

left inferior and middle turbinate was done and specimen 

sent for histopathological examination. Needle aspiration 

of parotid abscess of 5ml was done and sent for culture and 

sensitivity. Post-surgery facial nerve improvement to 

grade 3 was noted. 

 

Figure 1: (A) Pre-operative image on presentation; 

(B) post-operative image after 8 weeks of treatment. 

 

Figure 2: (A) Computed tomography image, red 

arrow showing the Parotid abscess; (B) diagnostic 

nasal endoscopy showing eschar formation of Inferior 

and middle turbinate; (C) KOH wet mount showing 

broad, ribbon-like, non-septate hyphae with wide 

angle branching. 

KOH wet mount showed broad, ribbon-like, non-septate 

hyphae with wide angle branching indicating mucor 

species, confirming the diagnosis of Rhinocerebral 

mucormycosis. The patient was then started on Liposomal 
Amphotericin B 50mg/day. Based on culture and 

sensitivity of parotid abscess antibiotics were started. The 

patient was taken up for repeated debridement of nasal 

cavity and sinuses. After day 5 dose of antifungal the 

patient went into severe hypokalemia, due to which 

antifungal was withheld and hypokalemic correction 

given. 

On day 10, worsening of facial nerve palsy to Grade 5, 

increase in pain and parotid swelling was noted. CECT 
revealed residual collection in parotid gland extending 

medially into deep lobe, left masticator space and left 

infratemporal fossa. The patient was taken for parotid 

abscess incision and drainage. The abscess improved with 

repeated debridement of the cavity and appropriate 

antibiotics. Patient was discharged on day 15. 

Physiotherapy was started for facial nerve palsy but no 

significant improvement seen till a follow-up period of 8 

weeks.  

DISCUSSION 

The patients with diabetes mellitus are prone to several 

infections due to hyperglycemia which increases the 
virulence of the pathogens. Treatment of the head and neck 

infections with diabetes is absolutely challenging and 

many a times patient need long term hospitalisation.3 The 

alarming increase in diabetes mellitus among young 

individual makes the diagnosis delayed and reflects on the 

complications being the first presentation.6 

 In Rhinocerebral mucormycosis, the causative organisms 

belongs to the family Mucoraceae. The predisposing 

factors are poorly controlled diabetes mellitus, diabetic 

ketoacidosis, haematological disease, prolonged immune-

suppressant therapy and corticosteroids, severe 
neutropenia, iron overload, HIV and AIDS.1 The disease is 

fatal and destructive due to angio-invasive nature of the 

organism which leads to thrombosis formation causing 

tissue ischaemia and necrosis. The eschar formed due to 

necrosis of the tissues is the pathognomic sign of 

mucormycosis. The spread of the disease is rapid and 

involves the vital structures of the head and neck.7,8 

 Due to rapid spread rhinocerebral mucormycosis is 

associated with several complications. The rarest among 

them is facial nerve palsy. Mucormycosis presenting with 

facial nerve palsy is reported in very few isolated cases. 

The pathogenesis of facial nerve involvement is unknown 
but it is believed when the infection spreads to infra-

temporal fossa it may affect the nerve when it exits 

stylomastoid foramen. The spread can also be via the 

eustachian tube to middle ear affecting the nerve.7 But in 

our case the ear examination was normal.4,9 

Parotid abscess is one of the commonest infections in 

diabetic individuals. Usually, the infection in diabetic 

patients is more severe and requires hospitalization with 

aggressive antibiotic treatment.3 Facial nerve palsy in 

parotid disease is most commonly due to malignancy of 

the gland. It is extremely rare in benign parotid disease.5 
There are only 10 reported cases in literature of facial 

nerve palsy due to parotid abscess.10 The exact 

pathogenesis is unclear. The facial nerve palsy can be 
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attributed to local toxic effects from the surrounding 

leading to perineuritis and ischaemic neuropathy due to the 

compressive effect of expanding infection.5,10 

 In our case, diabetic control and antibiotics assisted in 

eliminating the infection of both mucormycosis and 
parotid abscess. The mucormycosis in this case has not 

involved the infratemporal fossa or middle ear. Hence, the 

facial nerve palsy is probably attributed to the parotid 

abscess or it can also be a Bell’s palsy. 

CONCLUSION 

Facial nerve palsy is a very rare complication of 

rhinocerebral mucormycosis and parotid abscess but one 

can expect this to be a presenting feature in these cases 

apart from their usual presentation. The administration of 

steroid for facial nerve palsy in this case is contraindicated 

due to the uncontrolled diabetes and severe infection. This 

makes the treatment of facial nerve palsy more challenging 

and complicated. 
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INTRODUCTION 

The inherent inquisitiveness of children about their 

surroundings and the natural body orifices makes them 

vulnerable to foreign bodies.1 Regarding the ear, while 

most foreign bodies are lodged in the external auditory 

canal, it is rare for the middle ear to harbour any foreign 

object. Such situations often invite complications and 

pose a challenge for the clinicians.  

CASE REPORT 

A-3-years-old male child complaints of foul-smelling 

discharge from left ear since 1 year, profuse, continuous, 
mucopurulent with history of deaf mutism and family 

history of consanguineous marriage. 

On otoscopic examination, mucopurulent discharge 

filling the EAC which on cleaning showed a pinkish 

polypoidal mass occupying the left external auditory 

canal. Patient was on conservative management for the 

past 1 year and was not relieved. So, we admitted the 

patient and started him on antibiotic coverage. 

High-resolution computed tomography temporal bone 

was done which revealed soft tissue mass occupying left 

EAC, mastoid, middle ear, ossicles were not visualized 

(Figure 1). 

Symptoms persisted in spite of 5 days of injectable 

antibiotics and so decision for exploration was taken 

under general anesthesia.   

On microscopy, pink fleshy polypoidal mass seen arising 

from the left middle ear mucosa, bleeding on touch, 
probable all around, attached to ME inflamed mucosa and 

was excised by sharp dissection along with granulation 

tissue (Figure 2). 

To our surprise, blackish debris present in the middle ear 

cavity, attic and antrum along with embedded foreign 

body -a green rubber band which was extending into 

ABSTRACT 

 

Foreign body in ear is an emergency encountered by an otolaryngologist and if not removed it can lead to serious 

complications. Most commonly foreign body in ear is lodged in external auditory canal while it’s rare to find it in 

middle ear. We report a case of foreign body in the middle ear in a 3-year-old child who presented to us with chronic 
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mastoid cavity was seen and removed using suction and 

probe (Figure 3 and 4). 

Decision for cortical mastoidectomy was taken, 

granulation tissue was seen and removed and patency 

achieved in the mastoid cavity (Figure 5). 

Middle ear was examined and all ossicles were eroded 

except for the stapes footplate. Middle ear cavity was 

obliterated with gel foam and postauricular suturing done 

in layers. 

 

Figure 1: HRCT temporal bone showing soft tissue 

mass occupying left EAC, mastoid, middle ear and 

ossicles not visualized. 

 

Figure 2: On microscopy, pink fleshy polypoidal mass 

seen arising from the left middle ear mucosa. 

 

Figure 3: Blackish debris present in the middle ear 

cavity, attic and antrum. 

 

Figure 4: The embedded foreign body “a green 

rubber band”. 

 

Figure 5: Granulation tissue seen on cortical 

mastoidectomy. 

 

Figure 6: HPE of granulation tissue with mixed 

inflammatory infiltrate. 

We decided to postpone the tympanic membrane repair 

till the infection was controlled and mucosal oedema and 

granulations subsided.  

The postoperative period was satisfactory. The child was 

put on adequate antibiotic coverage and his parents were 

counselled regarding aural hygiene and to keep away 

from vulnerable objects. The ear was maintained 

discharge-free.  
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Histopathology Section showed, granulation tissue with 

mixed inflammatory infiltrate without evidence of 

granulomatous lesion which was suggestive of acute on 

chronic inflammatory reaction (Figure 6). 

DISCUSSION 

In developing countries where there is a large-scale 

ignorance about the medical illness, neglected FB can 

lead to a variety of complications. FB of 

otorhinolaryngology is commonly seen in children. In the 

ear, FB of the external auditory canal is more common. A 

thorough review of the recent literature suggests very few 

instances of foreign bodies in the middle ear, and those 

were mostly iatrogenic or accidental. Iatrogenic causes 

include inadvertent injury by hearing aid moulds, 

medially displaced grommets causing middle or inner ear 

complications, or cochlear implants acting as foreign 

bodies. Apart from the welding incidents, accidental 
entry of foreign bodies in the middle ear cleft is 

uncommon or appears grossly underreported.1-3 Foreign 

bodies in the external auditory canal can be removed by 

forceps, probe or by syringing, occasionally under an 

operating microscope, and rarely by a post-aural incision. 

Meticulous suction clearance under an operating 

microscope is an ideal option instead of routine syringing 

procedure in the out-patients’ department when dealing 

with an actively discharging ear or when a perforation in 

the tympanic membrane is suspected. Middle ear foreign 

bodies are also removed by common instruments via the 
trans canal approach. In fact, about 99.5% of aural 

foreign bodies in the Nigerian study were successfully 

removed by these conventional methods irrespective of 

their positions in the external or middle ear, and only 1 

adult person required posterior tympanotomy. The need 

for exploratory tympanotomy for extraction of non-

iatrogenic middle ear foreign body in children is rarely 

reported. There are only few instances of extraction of 

non-iatrogenic middle ear foreign body by tympanotomy 

documented in the literature.1 

There are very few cases of foreign body middle ear 

leading to disastrous complications in the child. There 
was one documented case where a twig had entered the 

middle ear through the tympanic membrane in a 16-year-

old boy, causing damage to the ossicular chain and 

severing the chorda, but it was successfully removed 

without requiring a tympanotomy.4 Cases of accidental 

entry of metal-pieces during welding are all reported in 

adults.   

The second documentation of removal of an impacted, 

non-iatrogenic middle ear foreign body i.e., stone by 

tympanotomy in child was reported by Dutta et al in 

2013.1 This study was somewhat similar to our study 
except that in our study there was no self-induced history 

of foreign body insertion nor prior history of CSOM. 

In the case reported by Garag et al a foreign body i.e., 

plastic electrical cap embedded in granulation tissue and 

polyp from the middle ear and was removed by surgical 

exploration with final histopathology consistent with 

foreign body granuloma.5 This case had similar 

presentation like our case except for the intraoperative 

findings which is unique for our case. 

We report case of unusual foreign body in the middle ear 

who presented to us with complaints of chronic ear 

discharge with aural polyp and blackish rubbery debris 

along with it. As per our knowledge, no such case of 

middle ear foreign body has been reported till date in the 

literature. There have been instances of self-induced 

foreign body in the middle ear being sandstone and 

plastic cannula, but the instance of a green rubber band 

been staying in the ear for a long duration while 

damaging the entire conduction mechanism in the ear is 

the first one. 

CONCLUSION 

This case report highlights that Pediatric patients with 

chronic ear discharge not responding to antibiotics should 

raise a suspicion of FB in the middle ear. The etiology of 

an indolent, chronic discharging ear in the pediatric 

population should be explored with caution. Our main 

message via this report is to put forth the ideology 

wherein a simple foreign body can cause destruction of 

the middle ear cleft and if not treated on time can lead to 

dreaded complications. 
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ABSTRACT
Introduction
Complications of rhinosinusitis result from progression of acute fungal or bacterial rhinosinusitis beyond the paranasal sinuses, 
potentially causing significant morbidity from either local or distant spread.
Case Report
A 45year old male patient presented with left sided headache since 8 days, left sided facial pain and swelling since 4 days which 
rapidly progressed to have pre-maxillay pus pointing and cellulitis. Functional endoscopic sinus surgery (FESS) was planned 
and intraoperatively inferior turbinectomy and maxillary clearance through the necrosed inferior turbinate was performed.
Discussion
The management of acute fungal rhinosinusitis is surgical debridement by doing FESS. This case report highlights that it may 
not be the case always. The treatment in the form of maxillary clearance and debridement of necrosed area need to be tailor 
made according to the disease and involvement as suggested on radiological imaging..
Keywords
Sinusitis; Mucormycosis; Subcutaneous Cellulitis

Case Report

Complications of rhinosinusitis result from 
progression of acute fungal or bacterial 
rhinosinusitis beyond the paranasal sinuses, 

potentially causing significant morbidity from either 
local or distant spread.1 An infection from sinuses can 
easily spread to the orbit and to the intracranial cavity as 
these anatomical structures are very closely interrelated. 
If it occurs in elderly individuals the cause may be due 
to uncontrolled diabetes, immunocompromised status, 
fungal infections, untreated long-standing disease, 
late presentation and inappropriate medical line of 
management. Acute invasive fungal rhinosinusitis 
(AIFR) is a potentially fatal infection that affects 
immunocompromised patients. If AIFR is not treated 
promptly it can lead to serious complications. One of the 

most important complications include orbital cellulitis. 
The commonest clinical manifestation would be 
proptosis with or without restricted eyeball movements, 
in some cases proptosis may not be evident and computed 
tomography (CT) orbit will help to know the extent and 
involvement of orbital contents.2

Case Report

A 45 year male patient presented with left sided headache 
since 8 days, left sided facial pain and swelling since 4 
days. The facial swelling was diffuse over the left cheek 
region which rapidly progressed to involve the left eye.

Patient was not a diabetic or hypertensive. His random 
blood sugar was 395mg/dl and a physician referral was 
given for the same. Patient was conscious and oriented.

On examination there was a diffuse swelling over 
the left middle third of the face which extended 
mediolaterally from the lateral aspect of the nose to the 
lateral canthus of the eye and superoinferiorly from the 
infraorbital region to 1cm above the left corner of the 
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mouth. The skin over the swelling was erythematous 
and tense. On palpation the swelling was tender with 
local rise of temperature. Left sided periorbital oedema 
was also noted and eye opening was reduced. However, 
eye movements were normal and pupils were reactive. 
Intraoral examination did not reveal any abnormalities 
apart from tobacco stained tooth. Intranasal examination 
showed enlarged inferior and middle turbinate with 
bulge in the lateral wall of the nose touching the septum 
on the left side. The inferior turbinate was insensitive to 
touch. No purulent nasal discharge was seen. Mucosa 
was congested. Right nasal cavity was normal and right 
sided ocular movements were normal.

A CT scan of paranasal sinus (PNS) showed features 
of left sided frontal, maxillary and ethmoidal sinusitis. 
(Figs. 1 and 2)

Lab investigations revealed elevated sugars of 
390mg/dl, urine ketone bodies 3+ and HbA1c of 16.8 
% was noted. All other blood parameters were within 
normal limit. The patient was tested for COVID 19 
and was found to be negative. He was started on broad 
spectrum antibiotics. Blood sugars were managed 
as per physician opinion. Daily inspection showed a 
progressive increase in the size of the facial swelling 
and increasing periorbital oedema. 

On the 4th day of admission, a pus point was noted 
in the left infraorbital region with the overlying skin 
being tense. (Fig. 3) Patient was taken up for Functional 
Endoscopic Sinus Surgery (FESS) under general 
anaesthesia.

Intraoperatively, the whole of the inferior turbinate 
was medialised due to the extensive collection in the 
maxillary sinus and pus pointing was noted. (Fig 4)  On 
giving a nick, thick mucopurulent pus was suctioned 
and whole of the inferior turbinate was found to be 
necrosed. On further clearing the pus, the maxillary sinus 
was opened. The medial and antero-lateral wall of the 
maxillary sinus was necrosed and pus filled curdy white 
debris were removed. (Fig. 5) Complete debridement 
was done along with left inferior turbinectomy and 
whole of the maxillary sinus was cleared. Tissue was 
sent for Potassium hydroxide (KOH) staining, fungal 
culture and histopathological examination. Lamina 
papyracea was not breached.

On the first post-operative day the facial swelling had 
reduced, and eye opening had improved. KOH report 
was positive and patient was started on intravenous 
Amphotericin B at a dosage of 0.25mg/kg/day for 14 
days with regular renal function test and electrolyte 
testing on alternate days and fluconazole nasal wash as 

Fig. 1. CT PNS axial view showing 
collection in the left ethmoids with 

periorbital edema

Fig. 2. CT PNS coronal view showing 
involvement of left inferior turbinate, 

middle meatus and maxillary sinus 
with no involvement of orbital floor and 

lamina papyracea

Fig. 3. Image showing swelling with 
pus pointing in left infraorbital 

region 
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per our institutional protocol. The facial swelling had 
resolved almost completely in the next 48 hours and 
the periorbital oedema was minimal. Eye opening had 
progressively improved. (Fig. 6) The organism isolated 
was Mucor species.

Discussion

The complications of acute invasive fungal rhinosinusitis 
are potentially life threatening. Complications are 
generally classified as orbital, intra-cranial, bony or 
chronic. Complications may be caused by either local 
progression or distant spread via the bloodstream. 
Local progression is typically through areas where the 
surrounding bone is thin such as the porous lamina 
papyracea, where there is a direct anatomical connection 
or through osteitic bone.1,2

The most common complication of sinusitis is orbital 
cellulitis followed by intracranial complications like 
meningitis, brain abscess and cavernous sinus thrombosis. 
If intra-orbital complications are not treated in time, 
they can progress to life-threatening complications such 
as optic neuritis, cavernous sinus thrombophlebitis or 
intracranial complications. A significant proportion of 
patients (5–40%) can be affected by sinusitis, mostly 

due to the delayed diagnosis of the disease.3,4

Acute invasive fungal rhinosinusitis (AIFR) 
is a potentially fatal infection that affects 
immunocompromised patients. Multiple fungal species 
have been identified in patients with AIFR among which 
Aspergillus and Mucoraceae are the most common 
pathogens.5,6 

In a 15 year review of 90 patients with orbital cellulitis 
complicating sinusitis done by Nwaorgu (2004), sinuses 
were the origin of the infection in 57% patients.7

In a study of 218 patients of orbital cellulitis, done by 
Choudhary et al. (2007), it was found that sinusitis was 
the most common predisposing factor.8

Based upon the anatomical sites and the degree of 
involvement, the patient can have various presentations 
in complicated sinusitis. Along with a proper history 
and clinical examination, extensive radiological 
evaluation CT scan/magnetic resonance imaging (MRI) 
of the paranasal sinus and brain is always mandated in 
patients with suspected complications. Conservative 
treatment is offered as the first line of treatment for 
all complicated sinusitis. Endoscopic/open surgical 
drainage is warranted in progressive disease which does 
not respond to medical treatment.9,10

Fig. 4. DNE image of left nasal cavity 
showing pus filled inferior turbinate 

which is pushed medially touching the 
septum.

Fig. 5. DNE image of left nasal cavity 
showing complete necrosed inferior 

turbinate and medial wall of maxillary 
sinus.

Fig. 6. Post-operative image 
showing complete reduction of the 

infra orbital swelling



109

Bengal Journal of Otolaryngology and Head Neck Surgery Vol. 29 No. 1 April, 2021

Test, Track and Treat the Devil in the Paranasal Sinuses

In our case, upon seeing a pus pointing area from a 
necrosed inferior turbinate, with a detailed pre-operative 
imaging and knowledge of anatomical structures in 
the close vicinity, an attempt was made to clear the 
maxillary sinus directly and later proceed with other 
conventional steps of FESS as required. The benefits 
were an immediate reduction in the volume occupied 
by the disease which hampered visualisation of the 
nasal cavity and the lateral nasal wall. Upon clearing 
the contents from the maxilla, the visualisation of the 
lamina papyracea was more clear and a wise decision 
was made to not proceed with orbital decompression as 
it was not affected. 

If appropriate treatment is not done, acute invasive 
fungal sinusitis can lead to intra orbital and intracranial 
complications such as orbital cellulitis, orbital apex 
syndrome, cavernous sinus thrombosis etc. If untreated, 
50-80 % mortality rates from intra orbital and intra 
cranial complications are reported.9

Conclusion

Although the conventional protocol of managing these 
cases is by doing functional endoscopic sinus surgery 
(FESS) and proceeding with orbital decompression if the 
orbits are found to be involved on radiological imaging 
or during endoscopic visualisation, this report highlights 
that it may not be the case always. Attempt should be 
made to clear the disease directly and later proceed with 
other conventional steps of FESS as required thereby 
preventing the damage to vital structures. Hence, we 
suggest a tailor-made concept of clearing the disease 
in the nasal cavity and the para nasal sinuses in order 
to achieve the prime objective of disease clearance and 

also aid in better visualisation of the more posterior 
and superior structures in the lateral nasal wall thus 
preventing unnecessary iatrogenic potentially lethal 
complications. 
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Introduction
The incidence of horseshoe kidney, 
reported to be 1 in 400 live births, is found 
to be frequently encountered among the 
congenital anomalies of the urological 
system.[1] However, its occurrence as a 
fusion anomaly progresses subsequently 
in due course of life into renal pathology 
which may sometimes be obscured or 
dormant, being asymptomatic for years, 
sometimes, only to be diagnosed after 
the person is deceased. However, the 
underlying dormant disease may have 
manifestations due to anomalous relation of 
the renal pelvis and ureter which invariably 
leads to stagnation of urine, resultant 
calculus formation, recurrent acute or 
chronic hydronephrosis, or sometimes 
long‑standing chronic infections, 
pyelonephritis, and rarely neoplasms. 
Due to advances in radiological imaging 
techniques, this anomaly can be diagnosed 
at a much earlier stage and requires 
surgical treatment which can prevent the 
patient succumbing to life‑threatening 
complications.

The embryological basis of the anomaly, 
details of pathological report, and 
possible surgical procedures in its 
management is being discussed in the 
case report.
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Abstract
Horseshoe kidney is one of the most common congenital urologic anomalies, with an incidence 
of 1 in 400 live births. The presence of this type of fusion anomaly of kidneys with resultant 
progression to renal pathology sometimes may remain obscured or dormant, due to the person being 
asymptomatic for years, only to be incidentally encountered during an autopsy, or during a cadaveric 
dissection. Similarly, during routine cadaveric dissection, we came across with a list of variations 
along with congenital anomalous horseshoe kidney. In this case report, we discuss about anatomical 
variation and pathological findings of horseshoe kidney.
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Case Report
During routine cadaveric dissection 
in the department of anatomy, a 
female cadaver aged around 65 years 
showed a list of variations, namely 
mesocolon for the cecum and ascending 
colon [Figures 1 and 2], congenital 
anomalous horseshoe kidney [Figure 3] 
with variable renal hilar anatomy, two renal 
calculi [Figures 4 and 5], multiple renal 
arteries supplying right kidney, two left 
ovarian veins draining separately into left 
renal vein [Figure 6], right ovarian vein 
draining into the right renal vein [Figure 6], 
and bilateral streak ovaries. There was a 
horseshoe‑shaped kidney in which the left 
and the right kidneys were joined at the 
lower pole forming an isthmus and the 
ascent of it was restricted by the inferior 
mesenteric artery [Figure 3]. The right 
kidney was covered by excess perirenal fat 
deposit of thickness of 2 cm, both anteriorly 
and posteriorly [Figure 3]. The left kidney 
had normal fat in the perirenal region. The 
hilum of the left kidney was medial. There 
was also variation in the vascular anatomy 
in the specimen [Figure 7].

There were two calculi found in the 
horseshoe kidney. One was at the isthmus 
and another was at the right renal pelvis. 
The latter was staghorn calculus. There 
were hydronephrosis and a lot of pus 
collection in the right renal pelvis as well 
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as loculated deposits of pus which had destroyed the right 
side renal parenchyma. Interestingly, there was no spread 
of infection to the other side and even the isthmus appeared 
parenchymatous and normal.

The specimen of horseshoe kidney was subjected to 
pathological examination. The pathological report was as 
follows:

Figure 3: In situ congenital anomalous horseshoe kidney with isthmus and 
inferior mesenteric artery (hooked by dissecting instruments)

Figure 6: In the specimen, two left ovarian veins (arrowheads) draining 
separately into the left renal vein and right ovarian vein (arrow) draining 
into the right renal vein are seen

Figure 1: Horseshoe kidney with mesenteric folds of the intestine (arrow) Figure 2: Cecum and ascending colon with retained peritoneal fold (arrow)

Figure 4: Coronal cut section through horseshoe kidney showing one 
calculous at isthmus (arrow) and another at the right inferior renal 
pelvis (arrow). Right kidney showing dilated pelvi‑calyceal system with 
loss of renal parenchyma

Figure 5: Staghorn renal calculus in the right inferior renal pelvis (arrow)
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Anatomical findings

The received specimen of horseshoe kidney was 
fused at the lower pole. The right kidney measured 
12.5 cm × 5.9 cm × 5.6 cm. The left kidney measured 
11.9 cm × 4.9 cm × 3.7 cm. The isthmus measured 
3.2 cm × 2.9 cm × 1.7 cm. On cut section, the right kidney 
showed the presence of staghorn renal calculi measuring 
5 cm × 2 cm × 1 cm in the inferior renal pelvis. Another 
calculus was at isthmus 1 cm × 0.9 cm × 0.8 cm. The 
pelvi‑calyceal system was dilated with destruction of renal 
parenchyma. The left kidney appeared normal.

Histopathological findings

Section studied from the affected kidney shows 
[Figure 8] hyalinization of the glomeruli and thyroidization 
of the tubules. The interstitium showed fibrosis and chronic 
inflammatory cells. There was no evidence of malignancy 
in the section studied. Section from the other kidney was 
within normal limits.

Impression

Horseshoe kidney: Features of chronic pyelonephritis of 
right kidney.

Discussion
In the present case, the renal vascularity also showed 
some variations. The left renal vein was formed by four 
tributaries, of which two were anterior and two were 
posterior. The two anterior veins were anterior to all 
structures in the hilum and the two posterior veins were 
in between pelvis and renal artery. The left renal artery 
originated as a lateral branch of the descending part of the 
abdominal aorta, 2 cm below the origin of the superior 
mesenteric artery. The artery divided into an anterior 
and posterior branch at the upper pole of the left kidney 
and entered the hilum. The arrangement of structures in 
the hilum from anterior to posterior were two anterior 
tributaries of renal vein and renal pelvis and two posterior 

tributaries of renal vein and renal artery. Two left gonadal 
veins (medial and lateral) drained into the left renal vein 
inferiorly. A suprarenal vein drained into the renal vein 
superiorly, which was in line with the medial gonadal 
vein.

The right kidney was covered by excess perirenal fat and the 
hilum was anterior. There were three arteries supplying the 
right kidney. One was from the lumbar artery 0.5 cm above 
the bifurcation of the aorta and two renal arteries (superior 
and inferior) from the aorta as a lateral branch at the level 
of the superior mesenteric artery. The lumbar artery which 
entered in the lower part of the posterior surface of the 
right kidney supplying the lower pole was probe patent. 
The superior renal artery was completely stenosed by 
excessive proliferation of the tunica media. The inferior 
renal artery was patent. The right renal vein drained into 
the inferior vena cava. The right suprarenal vein drained in 
the right renal vein superiorly and the right ovarian vein 
traveled along the convex border of the right kidney and 
drained into the inferior surface of the right renal vein. The 
right pelvis was dilated. The arrangement of structures in 
the hilum of the right kidney were as follows, superiorly 
renal vein and renal artery; inferiorly the renal pelvis. 
The renal vein was anterior to the renal artery. There was 
also significant calcification noticed at the superior vesical 
artery (Mönckeberg’s arterial sclerosis).

There can be variations in the position of the horseshoe 
kidney which could be encountered to be arrested in its 
ascent, anywhere from its normal position in the lumbar 
to the pelvic regions. Some of the other findings could be 
minimal dilatation of the pelvi‑calyceal system but seldom 
hydroureter or hydronephrosis secondary to stenosis of 
pelvi‑ureteral system or luminal occlusion due to kinking 
of the ureter at the point where it crosses the isthmus, 
renal calculus formation, and abnormalities in the renal 
vasculature or sometimes could be abnormal arterial supply, 
for example, arising from the mesenteric artery.[2]

Figure 7: Arterial supply of horseshoe kidney (arrow) Figure 8: Histopathology of the right kidney showing hyalinization of the 
glomeruli (arrowhead) and thyroidization of the tubules (arrow)
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In our case, however, there was hydronephrosis and a 
lot of pus collection in the right renal pelvis. There were 
multiple loculated deposits of pus which had destroyed the 
right side renal parenchyma. Interestingly, there was no 
spread of infection to the other side and even the isthmus 
appeared parenchymatous and normal. The left kidney 
appeared normal.

In a study conducted by Lippe et al. on 141 Turner’s 
syndrome patients, they encountered 47 (33%) patients 
who had congenital renal anomaly, out of which 11 were 
horseshoe kidney.[3] According to another study, there 
was no case of horseshoe kidney with unilateral chronic 
pyelonephritis reported in the literature which they 
reviewed, though there was a horseshoe kidney reported 
which stated unilateral emphysematous pyelonephritis, 
which is found to be bilateral in only 10% of the cases.[4]

The most common malignancy in horseshoe kidney is 
renal cell carcinoma; still, its incidence remains same 
as that in normal kidney. Among the renal neoplasms, 
transitional cell cancer and sarcoma amount to 20% and 
7%, respectively. Due to the underlying pathologies such 
as chronic obstruction, calculi, and pyelonephritis in 
the affected kidneys, there is an increase in the risk by 
3–4 times of developing transitional cell carcinoma in the 
horseshoe kidney. There is a two times greater incidental 
risk of Wilms tumor arising from the isthmus.[5]

In a study of case series of rare renal carcinoids with 
32 reported cases, 5 of these renal carcinoids arose in 
a horseshoe kidney, of which 3 arose from or involved 
isthmus. The relative risk of a carcinoid tumor in horseshoe 
kidney patients was 62 times compared to that in normal 
population.[6] In our case, though we encountered much 
difficulty in resection of the specimen en bloc with 
us presuming, the reason could be possibly, due to 
malignancy, but it was actually due to chronic inflammation 
and dense adhesions with no evidence of malignancy 
histopathologically. Section from the other kidney was 
within normal limits.

Horseshoe kidneys are often associated with various 
congenital malformations that may or may not be 
necessarily confined to genitourinary systems but could be 
sometimes even encountered as a component of various 
syndromes like chromosomal/aneuploidic anomalies 
such as Down’s syndrome, Turner’s syndrome, Edwards’ 
syndrome, and Patau’s syndrome. The nonaneuploidic 
anomalies associated with horseshoe kidney are Ellis‑van 
Creveld syndrome, Fanconi anemia, Goltz syndrome, 
Kabuki syndrome, Pallister‑Hall syndrome, and VACTERL 
association.[7]

Embryological evidence

The cells from the posterior nephrogenic area of the 
epiblast form a parenchymal structure of isthmus of 
horseshoe kidney in‑turn which forms an incomplete or 

abnormal migration across the primitive streak and persist 
in the mid‑line to form an isthmus of the horseshoe kidney. 
When compared to cases wherein there is a fibrous isthmus 
connecting the two kidneys, a close approximation of the 
metanephroi to the medial line is most possibly would have 
occurred, resulting in a fibrous tissue isthmic band arising 
from mesenchyme interposed between the metanephroi.[8]

The most conventional view was that in their course of 
ascent, the kidneys come into close proximity when they 
navigate through an arterial fork. One more possible 
method of occurrence could be in relation to lateral flexion 
of the trunk or rotation of the caudal embryo, and also, 
the association of asymmetrical horseshoe kidneys with a 
number of vertebral anomalies supported this hypothesis. 
Most recently, animal models implicated the association of 
notochord and sonic hedgehog signaling.[9]

Surgical intervention

The surgical interventional procedures in cases of horseshoe 
kidney management have been enlisted as nephrostomy, 
pyelotomy, nephrectomy, pyeloplasty, heminephrectomy, 
ureterolysis, division of isthmus, resection of the isthmus, 
nephropexy, and repair of trauma.[10]

The transperitoneal approach, either by colon mobilization 
or direct approach via mesentery, was found to be the 
preferred route. The reasons being that this surgical 
approach would be more convenient, saves operative 
time and in fact lead to better visualization of anatomic 
structures in the purview of operative area, and also it 
allows to perform bilateral corrective procedures.[11]

Conclusion
Although the occurrence of horseshoe kidney is not 
very uncommon, the incidence of unilateral chronic 
pyelonephritis with parenchymatous isthmus has not been 
reported in literature yet. Furthermore, only in the past 
few decades, there was some significant surgical progress 
achieved in its management which can, in fact, improve 
the patient’s wellbeing and prevent life‑threatening urologic 
consequences.

Informed consent

The materials and methods of this study did not require 
approval by the ethics committee of our institute as it was 
an incidental finding during routine anatomic dissection of 
cadavers for teaching and learning for medical students. 
The cadaver was procured post death and was voluntarily 
donated by deceased person and his family who also gave 
informed consent for medical research, and their anonymity 
is preserved.
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Perceptions, Attitudes, and Barriers 
to scientific publications among 
medical college staff members – A 
cross‑sectional study
Vijaya Shankargouda Dandannavar1, Jyoti Nagamoti2, Ashwini Narasannavar3, 
Nirmala Anand4

Abstract:
BACKGROUND: In the medical profession to improve health care, there is a need to conduct valid 
and reliable research work and that doctors, nurses, and other care workers play an important role in 
health care. Attitude and perceptions have a significant impact on staff performance, which, in turn, 
decides the performance of the organization. There is a need for the provision of the requirements of 
researches, which would bolster their enthusiasm and improve the attitude and research productivity
AIM: The aim of this study is to find out the publishing practices, perceptions, attitudes, and barriers 
regarding scientific publications among pre and para clinical faculties.
MATERIALS AND METHODS:  Institutional Ethical committee (IEC) was obtained, and a prevalidated 
structure questionnaire which had four sections pertaining to sociodemographic status, perception, 
attitudes, and barriers was used to collect the required data from 57 faculty members, willing to participate 
in the study, and the questionnaire was administered after taking voluntary informed consent from them
RESULTS: About 31.60% of participants manuscript were rejected, and among them, the reasons 
for rejections were no new knowledge, not of journal interest, similar studies were published earlier 
published, inappropriate title, study was simple and plain and such studies were not published, sample 
size inadequate, no correct reasons given by the reviewers, inappropriate methodology, not well 
scripted, not as per the scope of the journal, lots of pending articles, and inappropriate statistic’s used. 
Fifty‑six percent of the total faculty were primed about the Basics of the Research Methodology and 
that 53% of participant’s felt that research Methodology and training for the research in the medical 
field will be useful and would improve the standard of research productivity. More than 50% of the study 
participants were of the opinion the Post graduates should learn more about and conduct research in 
a scientific way. Twenty-five percent of the study participants were of the opinion that getting involved 
in research will over burden them. Majority of the study participants felt that motivation to take up 
research by receiving timely incentives for publication’s would persuade them to take up research. 
Thirty‑six percent of the Participants felt that the reasons for the nonindulgence in research were 
personal and 21% were inclusive regarding the availability of resource’s for conducting the research.
CONCLUSION: Major barrier to publications was financial aspects and the unavailable resources though 
it was considered important for the promotions and future prospects. Majority of the medical faculty were 
of the opinion that Research methodology and training in the medical field will improve the standard of 
teaching. In order to increase the no of the faculty publications the barriers both at the individual and 
institutional levels can be overcome by giving suitable incentives to the faculty members and encourage 
them to publish by providing all the resources needed and free excess to the information as well.
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Attitudes, medical faculty, perceived barriers, scientific research
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Health research training has been recognized as an 
important component of medical education as rapid 

expansion and progress in medical research is expected 
to transform the current medical care.[1] Research is an 
important academic activity, an original contribution 
to the existing stock of knowledge making for its 
advancement. In health sciences research is search for 
knowledge through objective and systematic method of 
finding solution to a problem. In the recent years there 
has been a tremendous increase in scientific research all 
over the world especially in health sciences.[2]

Every doctor should strive to contribute to this generation 
of evidence by conducting research with adequate 
knowledge, practical skills and development of the right 
attitude toward research[3] as research is a neglected but 
an extremely important component among health care 
providers especially doctors.[4] In medical profession to 
improve the health care, there is a need to conduct valid 
and reliable research work[5,6] and that doctors, nurses and 
other care workers play an important role in health care[7,8] 
the results of few studies that have been conducted show 
that there are many constraints for carrying out research 
in term of various attitudes and barriers.[9‑11] Attitude and 
perceptions have significant impact on staff performance, 
which in turn decides the performance of the Organization. 
There is a need for the provision of the requirements 
of research, which would bolster their enthusiasm 
andimprove the attitude and research productivity.[12]

Need for the study
Currently MCI has made it mandatory for faculty 
for promotion to higher cadre to relook into their 
publications criteria laid down jointly by MCI and NMC 
bill. In a statement released by the Ministry of Human 
Resource development on January 6, 2018 regarding 
the National Institutional Ranking framework status, 
a compilation of all scores regarding the status quo of 
every Institution was published. The ranking compiles 
data of all Universities into five categories.
1. Teaching learning and resources
2. Research and professional practice (RPP)
3. Graduation outcomes
4. Outreach and inclusivity
5. Perception.

Considering this Categorization our Institute has been 
ranked 25th. To address the lacunae and to improve 
the overall ranking this study has been undertaken 
since we need to readdress the issues of research and 
publications where our institute has got a cumulative 
score of 13.21/100 which is a way below the averages of 
other Institutes. There was a need to carry out a survey 
among the faculty members in order to understand their 
perceptions, attitudes and barriers towards conduct of 
the research as we anticipate that the research output 

may improve if these constraints are identified and 
remedial measures are undertaken to address the same.

Aim
This study aimed to find out the publishing practices, 
perceptions, attitudes and barriers regarding scientific 
publications among pre and para clinical faculty 
members.

Objectives
1. To assess the perceptions and publishing practice 

among pre and para clinical faculty members
2. To have a feed back on the attitudes and barriers 

associated with scientific publications.

Materials and Methods

• Study design: Survey among the faculty members 
(a cross sectional study)

• Study period: April 2018 to September 2018
• Place of conduct of the study: Jawaharlal Nehru 

Medical College Belagavi
• Source of data: Faculty members of pre and para 

clinical Departments of J. N. Medical College willing 
to participate in the study were enrolled after taking 
informed consent from them.

Ethical clearance was obtained from Institutional Ethics 
Committee (Ref. MDC/DOME dated June 11, 2018).

Tool for data collection
The survey questions were be collected from previous 
studies and were modified to develop a complete version 
to fit our culture and to include all the aspects concerned 
to medical research.

A prevalidated structure questionnaire which had 
4 sections pertaining to socio demographic status 
perception, attitudes and barriers was used to collect the 
required data. All faculty members willing to participate 
in the study were enrolled and questionnaire was 
administered after taking voluntary informed consent.

Considering the objectives the questions were framed 
accordingly and had 4 sections.
1. Documentation of the socio demographic details of 

the participants
2. Questions addressed to practice in research 

(3 questions with sub questions for question no 1)
3. Questions addressing their Attitudes towards 

research (7 questions)
4. Questions addressing to the barriers that prevent 

faculty to participate or conduct research. (8 questions).

Scoring was done on a Likert scale for each component 
of the questionaries’.
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Evaluation
1. Statistical analysis of the data collected was analyzed 

by  SPSS software (16 version, IBM  manufactured)
2. Analysis of the variables (male and female comparison) 

was done by using Unpaired t‑test.

Results

1. A total of 57 study participants, participated in the 
study of which (n = 33) were from the Preclinical 
departments and (n = 24) were from the Para clinical 
department’s

2. Majority of the study participants (n = 24) were from 
the age group between 31 and 40 years, while (n = 16) 
were from 41 to 50 years, (n = 14) were between 
20 and 30 years and (n = 3) from 51 to 60 years 
[Questionnaire 1].

It was observed from Table 1 and Graph 1 that among 
the study participants 71.9% of respondents were female 
and that 28.1% were male.

Teaching experience of the participants ranged between 
1 and 30 years [Table 2].

Participants for teaching experience of 1–10 years = 33 
in no, 11–20 years = 18 in no, and for 21–30 years were 
6 in no [Graph 2].

• 31.60% of participants manuscripts were rejected, 
and among them, the reasons for rejection were 
[Graph 3]:

(1 )  No new knowledge,  (2 )  Not  of  journal 
interest, (3) Similar studies were published earlier 
published, (4) Inappropriate title, (5) Study was 
simple and plain and such studies were not published, 
(6) Sample size inadequate, (7) No Correct reasons given 
by the reviewers, (8) Inappropriate methodology, (9) Not 
well scripted, (9) not as per the scope of the journal, (10) 
Lots of pending articles and (11). Inappropriate statistic’s 
used to analyze the data [Table 3].
1. 59.6% of participant’s manuscripts were accepted for 

the publications after minor changes. Fifty‑six percent 
of the Total faculty were primed about the basics of 
the research methodology and that 53% participant’s 
felt that research methodology and training for 
the research in the form of  Faculty development 
programme (FDP) s in the medical field will be useful 

and would improve the outcome of the research 
activities

2. More than 50% of the study participants were of the 
opinion the postgraduates should learn more about 
research and conduct research more scientifically. 
What remains inconclusive is whether research 
should be introduced at the undergraduate level

3. Twenty‑five percent of the study participants were 
of the opinion that getting involved in research will 
over burden them [Table 4].

1. Majority of the study participants felt that motivation 
to take up research by receiving timely incentives for 

Graph 3: Participant 's manuscript status

Graph 2: Teaching experience of study participants
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Graph 1: Distribution of participants according to gender

Table 1: Gender wise frequency distribution of study 
participants 
Gender Frequency (%)
Females 41 (71.9)
Males 16 (28.1)
Total 57 (100)
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publication’s would persuade them to take up more 
research activities [Table 5]

2. Thirty‑six percent of the study participants felt that 
the reasons for the non‑indulgence in research were 
personal and 21% were inclusive regarding the 
availability of resource’s for conducting the research.

Discussion

Basic intention of this study was to investigate medical 
faculty members’ attitudes towards, barriers of, and 
intention to conduct research in pre and para clinical 
departments. In all 16 males and 41 females participated 
in our study among whom 24 participants were in the 
age group of 31to40 years,16of them between 41 to 50 
years,14 were in the age group of 20 to 30years while 
3 participants were in the age group of 51 to 60 years.

Fifty‑six percent of the Total faculty were primed about 
the basics of the Research Methodology and that 53% of 
participant’s felt that research methodology and training 
for the research in the medical field will be useful and 
would improve the quality of research [Questionnaire 2]. 
More than 50% of the study participants were of the 
opinion the Postgraduates should learn more about and 
conduct research in a more scientific way.

Twenty‑five percent of the study participants were of the 
opinion that getting involved in research will overburden 
them along with their routine work [Questionnaire 3]. 
Majority of the Participants felt that motivation to take up 
research by receiving timely incentives for publication’s 
would persuade them to take up research and that 36% 
of the study participants felt that the reasons for the 
nonindulgence in research were personal and 21% were 
inclusive regarding the availability of resource’s for 
conducting the research [Questionnaire 4].

The results of our study revealed that faculty members had 
positive attitudes to conduct research, high in the future 
and reported moderately perceived individual barriers 
in contrast to the study conducted by Sabzwari et al.[13] 

who assessed Pakistani junior faculty members of four 
medical universities, and reported that the participants 
who were not involved in research projects had more 
negative attitudes than those who were involved in 
research. Moreover, >83% of study participants admitted 
that research was difficult to be carried out. According 
to Siemens et al.[3] such barriers and negative attitudes 
are expected to lower research productivity in terms 
of intention to get engaged in research activities. Such 
contradiction might be explained by their positions that 
mandate them to conduct research as a requirement for 
the national accreditation that has research productivity 
as one of its items.

On the other hand, another finding of the same study 
says that the majority of the study subjects agreed 

Table 3: Participant’s manuscript rejected
Manuscripts rejected Frequency (%)
Yes 18 (31.6)
No 34 (59.6)
Not applicable 5 (8.8)
Total 57 (100.0)

Table 5: Barriers for research publications by 
participants

Yes Can’t say No
In order to conduct Research there is 
adequate time in medical college

8 40 7

Training and facilities are adequate for 
faculty in Research

17 14 26

There is easy access to all reputed 
medical journals for Reference

24 10 20

Obtaining Ethical clearance for a Research 
project is easy and in due time

17 23 16

Faculty members are motivated to take 
part in Research by giving suitable 
Incentives regularly

34 14 9

Conducting a Research work is associated 
with financial burden / non-availability of 
funding

21 24 12

Associated Personal lack of interest, skills, 
motivation, and knowledge is conducting 
Research

36 13 8

Mentors for Research are easily available 
for mentoring

12 22 23

Table 4: Attitude scores toward scientific publications
Agree Neutral Disagree

Faculty should know about Research 
Methodology

56 1 0

Continued medical research will improve 
the quality of patients healthcare

45 11 1

The MCI move on making PG training in 
research compulsory in medical college 
is good

50 7 0

Medical curriculum should include 
teaching about research to UG student 
along with their basic science subjects 
to have in positive impact on them 
regarding research

44 11 1

Under taking research projects, writing 
a research paper would be useful for a 
future career

53 4 0

Getting involving in research would 
increase the work already overburden 
faculty with various academic activities

25 21 11

Table 2: Teaching experiences of the study 
participants ranged from 1 to 40 years
No of years No of participants
1‑10 33
11‑20 18
21‑30 6
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that research is helpful, promotes critical thinking and 
improves patient care. Hence, engagement of faculty 
members in research projects and workshops helps to 
enhance the positivity of attitudes toward scientific 
research which is similar finding in our study

The lack of time can be referred due to the burden of 
the educational workload for faculty members, lack of 
encouragement was the finding in the study conducted 
by Alzahrani, 2011[14] and this finding if consistent with 
our study findings.

The lack of research mentors for the master degree 
holders due to busy schedules of higher academic 
ranking (assistant, associate, and full professors) might 
prevent them from being engaged in conducting 
research.[15] This was confirmed by Roberts and 
Turnbull[16] who concluded that faculty members 
with higher qualifications clearly had more scholarly 
productivity and output while in our study majority of 
the study participants did not feel so.

Conclusion and Recommendations

Major barrier to publications was financial aspects and 
the unavailable resources though it was considered 
important for the promotions and future prospects.

The Adage “PUBLISH Or PERISH” holds true in today’s 
Era. To increase the no of faculty publications, the 
barriers both at the individual and institutional levels 
can be overcome by giving suitable incentives to the 
faculty members and encourage them to publish by 
providing all the resources needed and free excess to 
the information as well.

To generalize the results of this study and to have a better 
picture of the research and publications, the study can 
be replicated and conducted on a larger sample size by 
involving the faculties on the clinical side as well. To 
have improved and high‑quality research productivity 
by the academicians for generating knowledge and 
promotion purposes, it is highly recommended to 
have frequent structured research programs involving 
training with limited number of the hour, regular 
mentoring and allotting suitable research funds as the 
national accreditation mandates research productivity 
by university faculty members in today’s era of research 
to improve RPP.
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Annexures

Questionnaire I. Demographic status of Respondents

1. Name in full

2. Age

3. Gender M �  F �

4. Current academic designation Tutor � Assistant �

      Associate � Professor �

5. Specialty

6. Years of teaching experience

  1‑9 years �

  10‑19 yrs �

  20‑29 yrs �

  >30 yrs �

7. Have you taught UG/PG total how to conduct research Y � N �

8. Total number of research publications

9. Have you been trained in basic MET Y � N �

10. Has your article ever been rejected Y � N �

 If yes, cite the reason for the same

Questionnaire II. Questions to assess knowledge on Research ‑Part I
1.  What kind of Research have you been involved in the past ?

  �	 Qualitative  �	 Quantitative

2.  How would you classify your Research into (Most of them)?

  �	 Descriptive  �	 Analytical

3.  Can you classify Descriptive studies

  ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

  ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

  ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
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4. Can you classify Analytical Studies?

  ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

  ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

  ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

5. Do you have knowledge regarding basic Statistical techniques?

  ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

  ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

  ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

Questionnaire 2: Questions to Assess knowledge on Research Part II
Question 
number

Description Strongly 
disagree

Disagree Neutral Agree Strongly 
agree

1 Why do you think it is important to conduct research and 
publish articles?

a. If enhance carrier and personal growth
b. For individual interest
c. Research is important skill and should be learnt project
d. To contributes to the academic growth of institution
e. To keep up with fellow – colleagues
f. Not important/can be kept optional

2 Do you feel that Research in important in medical field?
3 Research should be a part of medical curriculum?

Questionnaire 3: Questionnaires for Attitude
Question number Description Agree Neutral Disagree
1 How many CME’s/workshop on research methodology do you attend annually
2 Do you feel that faculty should know about research methodology
3 Continued medical research will improve the quality of patients healthcare
4 Do you feel the MCI move on making PG training compulsory in medical college is 

good
5 Do you think medical curriculum should include teaching about research to UG 

student along with their basic science subjects to have in positive impact on them 
regarding research

6 Under taking research projects, writing a research paper would be useful for a 
future career

7 Getting involving in research would increase the work already overburden faculty 
with various academic activities

Questionnaire 4: Questionnaire on Barrier
Question number Description Yes Cant Say No
1 Mentors research are easily available for mentoring
2 In order to conduct research there is adequate time in medical college
3 Training and facilities are adequate for faculty in research
4 There is easy access to all reputed medical journals for reference
5 Obtaining ethical clearance for a research project is easy and in due time
6 Faculty members are motivated to take part in research by giving suitable incentives 

regularly
7 Conducting a research work is associated with financial burden/nonavailability of funding
8 Associated personal lack of interest, skills, motivation and knowledge is conducting research
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Background: Competency based undergraduate curriculum stresses on objectivity, uniformity, validity and
reliability of the assessment tools since assessment drives learning. Conventional Practical Examination
(CPE) in Biochemistry is subjective and associated with examiner variability and raises concerns over
its validity and reliability. Objective Structured Practical Examination(OSPE) addresses this problem as
it includes objective testing through direct observation, assessment of knowledge, comprehension and
skills.In this study the performance of 1st MBBS students in CPE & OSPE was compared & perception of
students and faculty towards OSPE as Formative Assessment was evaluated.
Materials and Methods: Study included total of 150 Phase 1 MBBS students of 2019-20 batch & faculty
of Biochemistry were included. CPE and OSPE was conducted on topic “Estimation of Blood Glucose”
and marks were awarded.OSPE was conducted with 2 procedure & 4 response stations. Statistical Analysis:
Percentage graphs & Student’s’ test using MS Excel were used.
Results: There was statistically significant difference between the mean scores of CPE and OSPE (P <
0.01).
Interpretation & Conclusion: Our study concludes that the scores of OSPE were better than that of CPE.
OSPE eliminated examiner bias by integration of cognitive, psychomotor and affective domains. Therefore
OSPE can be introduced as Formative Assessment & Summative Assessment.
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1. Introduction

Competency-based medical education (CBME) involves the
attainment of observable abilities by students in a time-
independent, learner-centered manner.1 Medical education
underwent a new change with center instructive goals being
characterized. It was felt that a conventional method of
teaching did not satisfy all the elements of assessment. So
the aim was to train graduates efficiently to take care of the
health needs of the society.2

* Corresponding author.
E-mail address:

hodbiochemistry@deccancollegeofmedicalsciences.com (S. Anees).

A new pattern of Objective Structured Practical
Examination (OSPE) was developed in 1975 and later
modified by Harden and Gleeson in 1979. In OSPE each
component of the competence is tested uniformly and
objectively for all the students who are taking up a practical
examination at a given place.3,4

Despite the fact that, through OSPE one gets a reasonable
idea of the extent of achievement of each student in every
practical skill related to a particular discipline; still it is
rarely used. It can be used for formative and summative
evaluation. Conventional practical examination has many
problems where the practical skills are not directly observed
and the questions are directed towards the end of the
session. Here comes the need of more evolved study design
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where educators have the responsibility for development of
testing methods or procedures that fairly evaluates student’s
achievements and yields accurate results.5

In our medical college the evaluation of practical skills is
done by conventional techniques. Consequently, this study
was intended to assess OSPE as a tool for evaluation of
practical skills in the undergraduate medical students.

2. Aims and Objectives

The objectives of the study were as follows:

1. To compare the performance of Phase 1 MBBS
students in CPE & OSPE.

2. To evaluate the perceptions of Phase 1 MBBS students
in Biochemistry regarding OSPE using a questionnaire.

3. To evaluate the perceptions of faculty of Department
of Biochemistry using a questionnaire.

3. Materials and Methods

Study design & sampling method used are prospective
interventional study, Cluster sampling. The study included
150 Phase 1 MBBS students of 2019-20 batch & faculty of
Biochemistry. Post Institutional Ethical Clearance, consent
was taken from the faculty and students. The faculty
was sensitized to OSPE. CPE was conducted on topic
“Estimation of Blood Glucose” and marks were awarded.
Students were sensitized to OSPE and exam was conducted
on same topic with 2 procedure & 4 response stations.
Percentage graphs & Student’s’ test using MS Excel were
used for statistical analysis.

4. Results

Significant difference in scores of CPE & OSPE were
noted i.e. (OSPE > CPE). Students found questions
understandable, easy to score, but some of them said
that time was insufficient. Faculty perceived OSPE as an
objective way of assessment without bias & included all
domains.

Table 1: Comparison of CPE and OSPE score (Total marks=20)

Test Mean & SD p-value (<0.01)
CPE 14.2±1.46 <0.001
OSPE 16.3±1.44

5. Discussion

Assessment is a method which decides the adequacy and
effect of exercises considering their goals. In conventional
assessment technique most students are judged based
on their cognitive domain and not for psychomotor and
affective domain.4,6

OSPE has been derived from Objective Structured
Clinical Examination (OSCE) by Harden5 who said that

Fig. 1: Student’s pecerption regarding OSPE

Fig. 2: Student’s perception regarding OSPE as an assessment tool

Fig. 3: Faculty perception regarding OSPE

the assessment of practical skills is often neglected
due to unsatisfactory assessment tools. OSPE includes
separate assessment of the process and product through
observation of performance and assessment of end results.
To overcome the drawbacks of conventional technique for
assessment, OSPE proved to have advantage in assessing
the psychomotor skills of the students whereas conventional
methods have been criticized for lacking structure and
standardization.

OSPE as a formative assessment will help achieve the
above objectives and also to test the competencies as laid
down in the CBME. Each component is assessed in turn and
is the objective of one of the stations in the examination.
At the Procedure station, the student’s psychomotor skill
is assessed. At the response stations the cognitive skills
are tested. The examiner uses a check list to record
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the performance. Since it was done for the first time at
Deccan College of Medical Sciences in the Department of
Biochemistry, we sensitized the faculty, trained the students
before the OSPE followed by a questionnaire to know the
perceptions of the students and faculty.

This assessment eliminates the remissness of
experiments thereby improving the validity of test.
Students take more interest because of assortment and keep
themselves alert during the entire procedure of assessment,
which is not found in traditional one.7

In our study, we tried to assess the perceptions of Phase
1 MBBS students in Biochemistry on their experience
with OSPE and also to evaluate the perceptions of
faculty regarding OSPE using a questionnaire. There was
a statistically significant difference in the mean scores
between the CPE and OSPE (P < 0.01). Studies done by
Vijaya and Alan,8 KL Bairy et al.,9 and Mokkapati et al.10

noted that OSPE to be a well organised, easy and less
stressful examination covering and testing the appropriate
knowledge than conventional examination.

In a similar study by Faldessai et al., 90% of their
student participants voiced that OSPE was a better
examination pattern than conventional examination and it
was better structured and uniform.11 Students voiced that
OSPE assessed the relevant practical skills and it covered
the appropriate knowledge consistent with the learning
objectives. OSPE was well accepted by the students as they
found OSPE easy to score and less stressful than CPE.
OSPE was very much appreciated by the students.

6. Conclusion

In conclusion, OSPE is feasible and have good reliability
and validity for evaluating practical skills of undergraduate
medical students apparent by examiners and students. OSPE
had many distinct advantages over CPE. The conventional
practical examination methods showed that the students
lacked competency even though they had more skills and
knowledge, suggesting that their skills and knowledge are
to be improved still more to make them more competent
enough. Our study supports the introduction of OSPE in
medical education for the evaluation of practical skills of
undergraduate medical students. Considering its advantages
even the faculty were in favour to use OSPE as the standard
for performance based assessment test.
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Abstract 
Supracondylar humerus fracture is one of the most common elbow injuries in children, comprising 60% 

of all the elbow injuries in children. An elbow or forearm fracture should be suspected in a child with 

elbow pain or failure to use the upper extremity after a fall. The fracture typically occurs through the 

weak metaphyseal bone proximal to the fossae. A careful examination of the entire arm should be 

performed, and any area with tenderness or swelling should have radiograph as multiple fracture (such as 

supracondylar fracture and a radius/ulna fracture) are not uncommon. A thorough motor, sensory and 

vascular examinations should be performed, difficult in pediatric group but should be attempted and 

recorded accurately. Assessment of vascular status in supracondylar fracture of humerus is important as 

up to 20% of displaced fractures present with vascular compromise. Here we present a case report of 7-

year-old girl who sustained extension type supracondylar humerus fracture with pulseless pink hand. 

Urgent manipulation was undertaken but it was unsuccessful, a posterior stab incision was taken to 

reduce the fracture fragments using bone spike. To our knowledge, there are various methods and flow 

charts regarding the treatment of the vascular compromise which accompany various associated risks and 

complications with no specific protocol. 

 

Keywords: Supracondylar humerus, elbow injuries, children 

 

Introduction  

Supracondylar fracture of humerus in children are associated with morbidity due to malunion, 

neurovascular complications and compartment syndrome. These fractures are most common in 

children aged less than 10 years, with a peak incidence between ages 5 years and 8 years and 

these fractures often require surgery. Extension fracture account for approximately 98% of 

these injuries, and they usually occur as the result of fall on outstretched hand with wrist in 

dorsiflexion and the elbow in hyperextension or slight flexion. In hyperextension, the linear 

force acting along the extended elbow is converted into bending force by the interlocking tip 

of the olecranon into its fossa. The metaphyseal trabeculae in this area are thin hence a 

significant force can produce fracture. The elbow with supracondylar humerus fracture is 

characterized by swelling and deformity. With more displaced fracture, a S shaped deformity 

of the elbow develops due to the angulation and translation of the fracture fragments as 

anterior periosteum tears off. In the radiographs, Baumann’s angle will be altered with normal 

being 10-20 deg., and Fat pad signs (anterior and posterior) will be seen. Careful motor and 

sensory examination should be documented. Vascular examination should include presence of 

pulse, warmth, capillary refill and color of the hand along with bedside Doppler and pulse 

oximeter monitoring. 

 

Classification 

Supracondylar Humerus Fractures 

1. Extension type 

2. Flexion type 

 

Modified Gartland’s Classification 

Type 1: <2 mm displacement 

Type 2: Hinged posteriorly 

Type 3: Displaced 

Type 4: Displaces into extension and flexion 
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Case Report 

7-Year-old girl came to casualty around 2AM with extension 

type of supracondylar humerus fracture limb after she fell 

from an approximate height of 2.5 feet at her residence at 

around 6PM. She was immediately taken to a local doctor 

where initial assessment was done and an X-ray and CT 

angiography were done. Radial artery was not felt and all 

peripheral sensations were intact. Above elbow slab was 

applied and was referred to KLE Hospital for further 

management in view of vascular compromise. Patient was 

conscious and oriented to time place and person and 

hemodynamically stable. She presented with a closed 

extension type of fracture. No puckering was seen. Careful 

motor, sensory and vascular assessment was done in the 

casualty. All motor and sensory functions of radial, median 

and ulnar nerves were intact. Vascular examination concluded 

that Hand was well perfused (warm and red) with radial pulse 

absent. The outside CT angiogram reported non-visualization 

of 61 mm segment of brachial artery just above the 

bifurcation suggesting transection of the brachial artery. 

Emergency OT was undertaken by the orthopedic and plastic 

surgery team. Manipulation by closed reduction was tried but 

was unsuccessful. Posterior stab incision was taken and with 

the help of spike, fracture fragments were tried to reduce but 

the fracture fragments were slipping. Anterior incision was 

taken in the cubital fossa by the plastic surgery team for 

fasciotomy. As the dissection was done it was found that the 

brachial artery was impinged between the fracture fragments 

along with biceps muscle, there was no transection of brachial 

artery. Brachial artery was released from the impingement 

after the release radial pulse was felt fracture fragments were 

reduced by cross pining with k-wires, one each from lateral 

and medial side. Above elbow slab was applied and she 

undertook the procedure well. Patient was kept in observation 

for 24 hours; her motor and sensory assessment was again 

evaluated and was advised to follow up after 6 weeks. 

 

Pre-Op X-ray 

 
 

Fig 1: X-ray Left elbow AP and Lateral. 

 

CT Angiogram with 3D Reconstruction 

 

 
 

Fig 2A: Shows in X-ray CT Angiogram with 3D Reconstruction 
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Fig 2B: CT films showing supracondylar fracture humerus 

 

Clinical Images 

 

 
 

Fig 3A: Kinking of the brachial artery 

 

 
 

Fig 3B: Released brachial artery 
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Fig 3C: Patent brachial artery in the cubital fossa 

 

Intra-Operative Images 

 

 
 

Fig 4:  C-arm images in AP and Lateral views of elbow joint showing cross pining with K-wires  

 

Post-Op X-ray 

 
 

Fig 5: Post operative Xray of the elbow joint 
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Clinical Images 

 

   
 

Fig 6A: Suture Scars  Fig 6: B. Flexion At The Elbow Joint  Fig 6C: Supination and Pronation

 

Result 

The radial artery was immediately felt as soon it was released 

from the impingement and fracture was reduced. 

Immobilization of the left upper limb was advised. Patient 

was followed up after 6 weeks, repeat Xray was taken which 

was satisfactory and K-wires were removed. Physiotherapy 

started and patient regained full range of movement at the left 

elbow joint with all neurovascular status intact and no 

deformity.  

 

Discussion 

Brachial artery injury is highly at risk in displaced 
supracondylar humerus fractures as it often gets 
stretched/kinked/transected by the displaced fracture 
fragments or between the bicep brachii or the fracture 
fragments. Due to the ulnar side tethering of the 
supratrochlear artery the brachial artery is at a higher risk. 
The collateral circulation around the elbow joint helps in 
maintaining the vascularity of the limb and hence patients are 
often managed without any vascular exploration. Radial 
recurrent artery arising distally to elbow anastomoses with 
radial collateral branch of the profunda brachii. Superior ulnar 
collateral artery, descending collateral, arising from brachial 
artery anastomoses with the posterior ulnar recurrent and 
inferior ulnar collateral arteries. Impaired blood supply or 
neglected vascular compromise may land into troublesome 
complications like Volkmann’s ischemia. Neurovascular 
compromise may complicate displaced supracondylar 
fractures in 10% to 20% of cases. Gartland type III injury 
requires attention regarding vascular injury with median and 
anterior interosseous nerves are most frequently injured in 
extension types. Majority surgeons manage by closed 
reduction of the fracture, followed by stabilization with 
crossed Kirschner (K)-wires and often the radial artery pulse 
returns back immediately. In the patient, the edges of the 
proximal fracture fragment and bicep brachii caused a kinking 
of the brachial artery, leading to a pulseless limb. There was 
formation of multiple collateral blood vessels, bypassing the 
major artery to supply the distal hand, and thus preventing 
ischemic gangrene of the upper limb. Apart from the clinical 
assessment, various tools and imaging methods such as 
Doppler ultrasound and angiography could aid in a detailed 
vascular assessment. Doppler ultrasound could be performed 
rapidly at the bedside for vascular assessment and estimation 
of the severity of the vascular injury. Hence, we believe that 
before proceeding further for any modality these three points 
should be noticed likewise, presence of radial artery Doppler 
signals, presence of good pulse oximeter waveforms and 
oxygen saturation >95% and intact Median Nerve function. 
Computed tomography (CT) angiography done showed a 

report about transection with turned out to be an impingement 
which was later identified and located at the fracture site 
intraoperatively. CT angiography still played a role in cases 
where pre-operative planning was needed, such as in 
complicated injuries with comminuted fractures or suspected 
segmental artery injuries. In patient with vascular compromise 
due to a displaced supracondylar humeral fracture, the 
consensus was to track and reduce the fracture gently. The 
maneuver of flexing the elbow up to 45 degree and gentle 
traction could relieve the pressure from the anterior structures, 
potentially separating the sharp edges of the proximal fracture 
fragment from the neurovascular structures, hence improving 
the perfusion. If the fracture was not reduced, and there was a 
vascular compromise, an open reduction and exploration of 
the brachial artery would be indicated. Similarly, if the 
vascular assessment showed a pale and pulseless upper limb, 
an open reduction and exploration of the artery would also be 
indicated. In the patient, a trial of manipulation was done but 
the fracture fragments were slipping and not reducing which 
later on turned out that a good stretch of brachial artery was 
struck at the fracture site and bicep brachii. Hence, we believe 
that a trial of manipulation should be given along with a 
posterior stab incision could be useful in cases where the 
reduction is not sustained as it’ll be helping even if the upper 
limb is going further in compartment syndrome and vascular 
compromise depending upon the time of patient’s 
presentation to ER. 
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ABSTRACT
Surgery plays an important role in curative treatment of oesophageal 
carcinoma. Ivor-Lewis procedure modified by McKeown is the procedure 
of choice, which is an open approach. Here, we present our experience with 
a modified three-stage procedure i.e. right thoracoscopy, mini-laparotomy 
and cervical anastomosis, which shows that oncological procedures can be 
performed by minimally invasive procedures; this helps in reducing 
complications associated with open technique, especially pulmonary, 
without any oncological disadvantage for the patient. Thus, we propose that 
a minimally invasive approach is a significantly better technique for tumour 
resection, combined with neo adjuvant chemotherapy, in reducing hospital stay and improved quality of life.
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Oesophageal cancer a challenge to treat and requires a 
[1]multidisciplinary approach to improve the outcomes.  

Surgery remains the curative therapy for oesophageal 
carcinoma. The patients with oesophageal cancer have a 
poor prognosis where only 56% of the patients who 
presented have resectable disease with an overall five-
years survival rate of 10%, and the five-years survival 

[2]
rate is still only 18% among operated patients.  
Although the role of perioperative treatment modalities 
live neoadjuvant and adjuvant treatments have 
significantly evolved. The general international 
consensus is that fundamental curative therapy of 

[3] locally advanced oesophageal cancer is surgery The 
surgery of choice is modified Ivor-Lewis operation by 
McKeown. In this the tumour is resected through a right-
sided thoracotomy in combination with a laparotomy 

[4,5]with cervical esophagogastric anastomosis.  Ample 
exposure allows complete oesophageal dissection and 
en bloc resection which is the advantage of this 

[6,7]
procedure.  Pulmonary complications due to the 
thoracotomy &  collapse of the right lung are the main 
disadvantages. Right thoracoscopy (three-stage 
operation) which mimics the conventional procedure 
through a minimal invasive approach can be attempted 
to lower the mortality & morbidity.

CASE REPORT

A 31-year-old male from Vijayapura, Karnataka 
presented to us with complaints of pain in the throat 

since 1 month, with dysphagia for solids. He had no 
history of smoking or alcohol consumption. A Gastro-
duodenoscopy was performed and a friable, lumen 
occluding, friable mass lesion at 30cm, the scope 
could not be negotiated beyond. A biopsy was taken 
which showed moderately differentiated squamous 
cell carcinoma. CT Thorax (plain and contrast) was 
also done which showed heterogeneously enhancing 
circumferential wall thickening of the mid and distal 
oesophagus. After pre-op evaluation the patient was 
taken up for surgery.

Operation

INTRODUCTION

Under general anaesthesia and epidural analgesia, using 
a double-lumen endotracheal tube the patient was 
intubated & placed in left lateral decubitus position, 
with right arm flexed at 90° to the body and placed on an 
arm rest. A 10mm infrascapular port was placed, 

th
followed by a 10mm port in the 5  intercostal space & a 

th5mm port in the 9  intercostal space Fig. 1. The inferior 
pulmonary ligament was divided using harmonic 
scalpel and the lung was retracted anteriorly. The mid 
and distal parts of oesophagus were approached and 
dissected from the surrounding structures Fig. 2. Left 
crus of diaphragm was identified and opened to expose 
gastro-oesophageal junction. Vagotomy was also done. 
All the direct branches from the aorta were identified 
and cut using a harmonic scalpel. The oesophagus was 

st1  Step thoracoscopic assisted oesophageal 
mobilization 



then completely mobilized from the surrounding 
structures. Haemostasis was achieved. An intercostal 
drain was placed through the 5mm port, under 
thoracoscopic visualization.

The right gastric artery and lesser omentum were 
divided. Highest point of the fundus of stomach is 
identified. Lesser curve up to fundus is hand sutured 
using 2-layer technique, gastroplasty was done, 
creating a gastric conduit. The infant feeding tube is 
attached the apex of the gastric conduit and used to 
guide the stomach tube up into the neck. Hybrid 
anastomosis of oesophagus and stomach is done using 
staples on the posterior aspect and using hand sutures 
the anterior walls, and a drain was placed.

nd2  Step: upper midline mini-laparotomy - gastric 
mobilization and oesophagostomy

The patient was placed in supine position with both arms 
by the side, and reintubated with a single lumen 
endotracheal tube. The neck was partially extended and 
turned to the right. A vertical midline abdominal incision 
of 10cms was taken between the xiphisternum and 
umbilicus. The stomach was mobilized, duodenum was 
kocherised and vagi were divided. A 3cm transverse 
cervical incision was made on the left side of the neck. 
Blunt dissection was done to reach and mobilise the 
cervical oesophagus. Care was taken to preserve the 
recurrent laryngeal nerve. A combination of dissection 
from abdominal and cervical incisions freed all 
attachments of the oesophagus. After transection of the 
oesophagus at the cervical incision, an infant feeding tube 

was sutured to the distal oesophagus; and the specimen is 
drawn out into the abdomen. Partial Gastrectomy and 
total oesophagectomy was done. (Fig.3.)

Histopathology report: Moderately differentiated 
squamous cell carcinoma infiltrating up to the 
adventitia. Perineural invasion and lympho-vascular 
invasion noted (Fig.4.). Both the surgical resection 
margins are free. 1 of the 5 lymph nodes found along 
the oesophagus shows metastasis. 1 of the 10 lymph 
nodes found at the GE junction shows metastasis.

rd3  Step: gastric conduit creation and oesophagogastric 
anastomosis. (Fig. 3.)

MINIMAL ACCESS SURGERY IN CARCINOMA OESOPHAGUS - A CASE REPORT
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Fig.1: Thoracoscopy Ports

Fig.2: Intra OP ( Thoracoscopy). 1:Azigous vein, 
2: Apical region of the thorax., 3: Oesophagus

Fig. 3: A: Gastric conduit creation, B: Gastric conduit 
placed to check for Adequate length, C: Partial 

Gastrectomy and total Oesophagectomy specimen

Fig.4: A: Biopsy H&E 100x - Sections studied show 
neoplastic squamous cells arranged in cohesive 

clusters and cords infiltrating into the adjacent stroma. 
B: RSC H&E 100x - Sections studied show 

neoplastic squamous cells arranged in clusters and 
cords infiltrating into the muscularis layer of the 

oesophagus.
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With regard to surgery, several approaches for 
resection have been described: abdomino-thoracic, 
trans-hiatal, trans-thoracic & recently, minimally 

 [8]invasive resection.  Surgical intervention of 
oesophageal cancer, with dissections at cervical 
spaces, abdominal and thoracic means high 
postoperative discomfort and a high morbidity and 
mortality due to massive operative trauma for the 
patient. The oesophagus when approached through 
a right thoracotomy and a laparotomy with a 
cervical incision has a high rate of pulmonary 
complications, that accounts for long postoperative 
ICU stay. Imitation of conventional procedure by 
the 3-stage procedure (right thoracoscopy, mini-
laparotomy & cervical anastomosis) shows that 
oncological procedures can be performed by 
minimally invasive procedures without any 
oncological disadvantage for the patient.
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en bloc esophagectomy for cancer. Ann Surg. 
2001; 234: 25-32.

4. Lewis I. The surgical treatment of carcinoma of 
the oesophagus. Br J Surg.1946; 34: 18.

CONCLUSIONS

Based on the above experience, we postulate that 
the combination of a precise preoperative 
staging of the tumour, use of efficacious 
neoadjuvant therapy and the minimally invasive 
resection will be adequate for these patients, 
causing less postoperative complications and 
better survival.
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INTRODUCTION 

Inguinal hernia, the most frequently occurring type of 

hernia globally, with an approximate of  75% of  all 

hernias of abdominal wall.1–3 Inguinal hernia repair 

accounts for 10 to 15% of all surgeries, the 2nd most 

frequently done surgical procedure.2,4,5     

Inguinodynia (chronic groin pain) post hernioplasty can 

be defined as pain lasting for >3 months post-surgery.6 

Pain could be related to nerve mangling while operating. 

Mesh repair can lead to an inflammatory reaction over a 

period of time, though it still needs ground work to find 

out exact cause of pain.8 

The mesh is usually secured to the surrounding tissue by 

non-absorbable or absorbable sutures. The possible 

influence of different suture materials on chronic groin 

pain after inguinal hernia repair has not been studied in 

depth.9 

It has been evaluated that worldwide around 20 million 

inguinal hernia repairs are done each year.5 Hernias can 

be defined as a “protrusion of a viscus or part of the 

viscus through an abnormal opening in the walls of its 
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containing cavity”.6 Inguinal hernias can be congenital or 

acquired, and the latter is common. 

We hypothesize that the use of polyglactin for mesh 

fixation lessens the severity and decrease the rate of 

chronic pain compared to the polypropylene suture in 

patients undergoing inguinal repair. 

METHODS 

Study design 

We did a prospective study to compare polyglactin 

sutures with polypropylene sutures to fix the mesh in 

patients undergoing Lichtenstein’s repair. Our study was 

conducted in the Department of General Surgery, KLES 

Dr. Prabhakar Kore Hospital and Medical Research 

Centre, Belgaum over one year period, from January 

2019 to December 2019. Following departmental 

research committee and institutional ethical board 

approval, each patient signed an informed consent form. 

Study population 

A total of 60 patients divided into two groups of 30 each 

were studied.  

Inclusion criteria 

Age group between 18-70 years, unilateral/bilateral 

inguinal hernia, primary inguinal hernia, uncomplicated 

hernia. 

Exclusion criteria 

Irreducible hernias, patients with bleeding disorders, 

patients on anticoagulant treatment, pregnancy, patients 

needing emergency repair, HIV and HbsAg positive 

patients. 

The patients were divided into two groups of 30 each as 

follows: patients undergoing mesh fixation with 

polyglactin as suture material in Lichtenstein mesh repair 

formed group A (study group). Patients undergoing mesh 

fixation with polypropylene suture material in 

Lichtenstein mesh repair formed group B (control group). 

Intervention 

We allocated the patients into 2 groups. The mesh 

fixation done with polyglactin sutures were in group A 

and the patients where mesh fixation was done with 

prolene sutures were in group B. 

The surgery was performed under spinal anesthesia. The 

skin and subcutaneous tissue (Camper’s and Scarpa’s 

fascia) was incised. The external oblique aponeurosis was 

opened. The cord was identified. The ilioinguinal nerve 

was identified. The direct inguinal hernial sac was 

reduced back without opening it. The indirect ones were 

divided, transfixed and excised. Then behind the cord, a 

polypropylene mesh was placed over the posterior wall. 

The mesh was fixed in an interrupted fashion to the 

conjoint tendon and inguinal ligament with the first stitch 

being taken 1 cm lateral to the pubic tubercle in order to 

prevent periostitis. Mesh was fixed using vicryl 2-0 

(Figure 1) for one set of patients (group A) and prolene 2-

0 (Figure 2) for another set of patients (group B). The 

external oblique aponeurosis and subcutaneous tissues 

were approximated by continuous absorbable sutures. 

Skin closure was done by non-absorbable sutures.  

 

Figure 1: Mesh fixation with polyglactin suture 2-0. 

 

Figure 2: Mesh fixation with polypropylene                    

suture 2-0. 

Post operatively patients of both the groups were given 

the same analgesics that is, Injection paracetamol 1 gm 

i.v. 12th hourly. Later oral paracetamol 650 mg was given 

as per requirement. 

Outcomes 

All the patients were assessed for post-operative on the 

post-operative day 1, 3, 7 and also after 3 months. To 

grade the pain we used visual analogue score ranging 

from 0 to 10 considering 0 as no pain and 10 as severe 

pain. Chronic pain was defined as a pain persisting 



Koujalagi RS et al. Int Surg J. 2021 Mar;8(3):904-909 

                                                                                              
                                                                                               International Surgery Journal | March 2021 | Vol 8 | Issue 3    Page 906 

beyond the normal tissue-healing time (assumed to be 3 

months) according to the International Association for the 

Study of Pain.13 

Sample size calculation: 

N =
2S2(Zα + Zβ)

2

d2
 

                                                                                                                              

The mean d1 and standard deviation S2 for group 1 was 

3.80 and 3.163. The mean d2 and standard deviation S2 

for the second group was 6.23 and 4.031.  

Zα=1.96 at 5% alpha error, Zβ=0.842 at 20% beta error, S 

is average of S1 and S2; d is the difference between d1 and 

d2.  

N is 31.443 participants in each group, rounded off to 30. 

Substituting these values in the formula, N=30 and 

enrolment ratio is 1:1 hence, the sample size estimated 

were a minimum of 60 patients. Accordingly 30 patients 

each were included in vicryl repair and 30 in prolene 

repair. 

Statistical analysis 

The data obtained was coded and entered in Microsoft 

Excel Spreadsheet. The categorical data was expressed as 

rates, ratios and percentages and comparison was carried 

out with chi–square tests, Mann-Whitney U tests. 

Continuous data was expressed as mean±standard 

deviation. A ‘p’ value of less than or equal to 0.05 was 

considered as statistically significant. 

RESULTS 

In our study a total of 60 patients admitted with inguinal 

hernia requiring mesh repair were included, 2 groups 

were made 30 of each. Group A had patients for whom 

mesh was fixed with polyglactin in Lichtenstein’s hernia 

repair. Group B had patients for whom mesh was fixed 

with polypropylene in Lichtenstein’s hernia repair. 

In our study the mean age in group A was 53.87±20.17 

years compared to 48.97±19.27 years in group B, the 

youngest patient being 19 years of age. Majority of the 

patients were of male gender. 

Table 1: Pain on post-operative day 1. 

Post op pain at day 1 
Group B  

(prolene group) 
% 

Group A  

(vicryl group) 
% Total % 

Mild pain 17 56.67 19 63.33 36 60.00 

Moderate pain 13 43.33 11 36.67 24 40.00 

Severe pain 0 0.00 0 0.00 0 0.00 

Total 30 100.00 30 100.00 60 100.00 

Chi-square test=0.2780; p=0.5981. 

Table 2: Pain on post-operative day 3. 

Post op pain at day 3 
Group B  

(prolene group) 
% 

Group A  

(vicryl group) 
% Total % 

No 1 3.33 0 0.00 1 1.67 

Mild pain 14 46.67 18 60.00 32 53.33 

Moderate pain 12 40.00 12 40.00 24 40.00 

Severe pain 3 10.00 0 0.00 3 5.00 

Total 30 100.00 30 100.00 60 100.00 

Chi-square test= 4.5000 P = 0.2120. 

Table 3: Pain on post-operative day 7. 

Post op pain after  

1 week 

Group B  

(prolene group) 
% 

Group A  

(vicryl group) 
% Total % 

No 1 3.33 5 16.67 6 10.00 

Mild pain 13 43.33 19 63.33 32 53.33 

Moderate pain 16 53.33 6 20.00 22 36.67 

Severe pain 0 0.00 0 0.00 0 0.00 

Total 30 100.00 30 100.00 60 100.00 

Chi-square test=8.3372; p=0.0150*. 

 

In the present study, out of total of 30 patients in each 

group, in which, 56.67% have mild pain and 43.33% 

have moderate pain in post op pain at day 1 in prolene 

group as compared to 63.33% have mild pain and 36.67% 
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have moderate pain in post op pain at day 1 in vicryl 

group (Table 1). The difference or association is found as 

statistically not significant at 5% level of significance. 

In the present study, out of  total of 30 patients in each 

group, in which, 46.67% have mild pain and 40.00% 

have moderate pain in post op pain at day 3 in prolene 

group as compared to 60.00% have mild pain and 40.00% 

have moderate pain in post op pain at day 3 in vicryl 

group (Table 2). The difference or association was found 

as statistically not significant at 5% level of significance. 

In the present study, out of  total of 30 patients in each 

group, in which, 43.33% have mild pain, 53.33% have 

moderate pain, but 3.33% have no pain after 1 week in 

prolene group as compared to 63.33% have mild pain, 

20.00% have moderate pain, but 16.67% have no pain 

after 1 week in vicryl group (Table 3). The difference or 

association is found as statistically significant at 5% level 

of significance. 

In the present study, out of  total of 30 patients in each 

group, in which, 30.00% have mild pain, 50.00% have 

moderate pain, but 20.00% have no pain after 3 months in 

prolene group as compared to 56.67% have mild pain, 

10.00% have moderate pain, but 33.33% have no pain 

after 3 month in vicryl group (Table 4). The difference or 

association is found as statistically significant at 5% level 

of significance. 

Table 4: Pain after 3 months post operatively. 

Post op pain after  

3 months 

Group B  

(prolene group) 
% 

Group A  

(vicryl group) 
% Total % 

No 6 20.00 10 33.33 16 26.67 

Mild pain 9 30.00 17 56.67 26 43.33 

Moderate pain 15 50.00 3 10.00 18 30.00 

Severe pain 0 0.00 0 0.00 0 0.00 

Total 30 100.00 30 100.00 60 100.00 

Chi-square test= 11.4620 P = 0.00300*. 

 

From Table 4, a significant difference in pain scores not 

was not seen in both groups (prolene versus vicryl) on 

day 1 and day 3 postoperatively. A significant difference 

in pain scores was observed between two groups with 

respect to pain scores at 1st week (p<0.05) and at 3rd 

month (p<0.05) at 5% level of significance. 

DISCUSSION 

Chronic pain in the groin is a notable problem post 

lichtenstien’s repair, even though the pain is usually mild, 

studies have revealed that irrespective of the severity, 

chronic pain may considerably hamper day to day 

activity.10 Chronic pain is the principle issue linked with 

the Lichtenstein technique with a conclusive rate between 

15% and 40%.7,11,12 

Routine usage of absorbable sutures to fix mesh in 

Lichtenstien’s repair have resulted in reduce post-

operative chronic pain, yet controversies persist. So we 

took up this study to appraise post-operative groin pain in 

the patients where polyglactin sutures were used to fix 

the mesh (group A) versus polypropylene sutures in 

doing the same (group B) in Lichtenstein inguinal hernia 

repair.  

There have been many theories regarding the causes for 

the groin pain and one plausible theory is pain after 

surgery persists for a long period due to is inflammatory 

changes, fibrosis, subsequently entrapment of nerve, 

induced either by mesh or suture material, that’s in 

proximity of ilioinguinal nerve.13,14 Apart from this 

untimely mangling to nerve at the time of dissection may 

contribute as well to this. 

Vicryl (polyglactin) is a synthetic, absorbable, braided 

suture which can sustain its tensile strength for nearly 3 

to 4 weeks in tissues. It’s entirely absorbed by hydrolysis 

within 60 days.15,16   

In our study there was a significantly lesser scores of pain 

in group A compared to other group. The mean pain 

scores in group A during first and 3rd day showed no 

significant difference all though the percentage of people 

experiencing pain on these two points on the timeline was 

more in polypropylene than polyglactin group (Table 5). 

However in the third and fourth follow up the pain scores 

were significantly less compared to group B and the 

mean reduction in pain score from first follow up to 

fourth follow up was significantly higher in group A 

(0.77±0.63) compared to group B (1.30±0.79) 

(p=0.0101). 

In a single-blind randomized clinical trial comparing 

absorbable (ABS) with non-absorbable (NAMS) suture 

material in 200 patients undergoing tension-free inguinal 

hernia repair study by Igor Jeroukhimov et al in 2008, it 

was found that the incidence of severe pain after 1 week 

of surgery was more in the NAMS group as compared 

with ABS group (14 versus 5 patients, p=0.026).9
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Table 5: Comparison of prolene group and vicryl group with pain scores at different time points                                   

by Mann-Whitney U test. 

Time points 
Group B (prolene group) Group A (vicryl group) U 

value 
Z value P value 

Mean SD Mean rank Mean SD Mean rank 

Day 1 1.43 0.50 31.50 1.37 0.49 29.50 420.00 -0.4435 0.6574 

Day 3 1.57 0.73 32.30 1.40 0.50 28.70 396.00 -0.7984 0.4247 

1 week 1.50 0.57 36.27 1.03 0.61 24.73 277.00 -2.5577 0.0105* 

3 months 1.30 0.79 36.30 0.77 0.63 24.70 276.00 -2.5725 0.0101* 

Day 1 to Day 3 -0.13 0.82 28.40 -0.03 0.18 32.60 387.00 -0.9314 0.3516 

Day 1 to 1 week -0.07 0.74 25.57 0.33 0.55 35.43 302.00 -2.1881 0.0287* 

Day 1 to 3 months 0.13 0.78 25.53 0.60 0.56 35.47 301.00 -2.2029 0.0276* 

Day 3 to 1 week 0.07 0.58 26.73 0.37 0.49 34.27 337.00 -1.6706 0.0948 

Day 3 to 3 months 0.27 0.78 26.40 0.63 0.49 34.60 327.00 -1.8185 0.0690 

1 week to 3 months 0.20 0.48 29.63 0.27 0.45 31.37 424.00 -0.3844 0.7007 

*p<0.05. 

 

A study by Kharadi et al in 2014, 100 male patients 

underwent Lichtenstein tension free inguinal 

hernioplasty, comparing absorbable sutures against 

delayed absorbable sutures to fix the showed that there 

wasn’t any statistical significant difference was found 

between two groups except for the appearance of the 

post-operative pain after 1 month (12 versus 4, p=0.02).17 

Paajanen study demonstrated that in 168 patients who 

underwent Lichtenstein hernia repair with a two year 

follow-up, absorbable sutures (Dexon 2.0) were used to 

fix the mesh in 84 of them.18 They deduced that there 

wasn’t any difference in incidence of chronic groin pain 

when using these sutures. 

Thus our study has shown the presence of chronic pain in 

the groin is quite less in group A (fixing the mesh with 

polyglactin sutures) compared to group B (fixing the 

mesh with polypropylene sutures) and statistically 

significant (p<0.05).                                                                                                           

Based on the findings of our study it may be concluded 

that, using polyglactin suture material to fix mesh is a 

safe, simple as well as an effective alternative to the 

conventional usage of polypropylene sutures for fixing 

the mesh in Lichtenstein hernia repair. The post-operative 

pain on day 1 and day 3 is similar with both vicryl and 

prolene sutures but on the day 7 and after 3 months it is 

significantly less. 

The limitation of the study is our sample size and 

duration of follow up is considerably less, the 

requirement for a bigger sample size and extensive period 

of follow up is desired to draw out better conclusions.  

Despite this polyglactin sutures can be recommended to 

fix the mesh in lichtenstien’s hernioplasty. So, routine 

usage of polyglactin (vicryl) sutures for mesh fixation in 

a lichtenstien’s hernioplasty is a reasonable option. 

 

CONCLUSION 

Based on the findings of the present study it may be 

concluded that, using polyglactin suture material to fix 

mesh is a safe, simple as well as an effective alternative 

to the conventional usage of polypropylene sutures for 

fixing the mesh in Lichtenstein hernia repair. The post-

operative pain on day 1 and day 3 is similar with both 

vicryl and prolene sutures but on the day 7 and after 3 

months it is significantly less.  

Hence our study helps use to understand the benefits of 

using polyglactin sutures and also enables us to 

recommend its application to fix the mesh in 

Lichtenstien’s hernioplasty. So, routine usage of 

polyglactin (vicryl) sutures for mesh fixation in a 

Lichtenstien’s hernioplasty is safe and simple and thus a 

reasonable option. 
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A B ST R AC T 
 

 

Objective. This is a prospective study of 50 cases of inguinal hernias which were 

treated through open inguinal hernia repair techniques. The study was conducted 

with the objective of comparing the effectiveness of these procedures and 

complications. Materials and Methods. A number of 50 cases of inguinal hernias 

admitted to Dr. BR Ambedkar Medical College and Hospital were selected on the 

basis of the non-probability (purposive) sampling method. All the patients with 

direct and indirect uncomplicated hernias treated by means of an open approach 

were included. After the preoperative preparation, they were randomly chosen 

either for Desarda’s or Modified Bassini’s repair techniques. Results. In the 

postoperative period, moderate pain was experienced by 19 patients included in 

the Desarda group and 17 patients included in the Modified Bassini’s repair group 

on day 1. The postoperative wound infection developed in 2 cases of Desarda and 

3 cases of Modified Bassini’s, erythema was observed in 2 cases of Desarda and 3 

cases of Modified Bassini’s, 3 cases reported the occurrence of seroma in the 

Desarda group and 4 cases of seroma were recorded in the Modified Bassini’s 

group. Conclusions. The patients who underwent Desarda repair complained of a 

higher intensity of pain, which could probably be attributed to the extensive 

dissection involved. The duration of Desarda repair was longer due to the learning 

curve of the surgeons in our hospital. The return to normal gait and normal 

activities was significantly lower in the Desarda group. The duration of hospital 

stays and the postoperative complications was not significantly different in the two 

groups. There were no recurrences in either of the groups until the current study.  
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Introduction  

Worldwide, more than 20 million patients undergo 

inguinal hernia repair annually. The problem of our age is 

to find an operation that is simple, that does not require the 

implantation of a foreign body such as a mesh and that does 

not produce major complications during or after surgery. 

For many years, the only quality criterion used after a 

hernia operation was the recurrence rate. Subsequently, the 

tension-free concept was developed and it is now used 

throughout the world. In recent years, the focus has 

increasingly shifted to possible chronic pain after hernia 

surgery. Based on these two criteria, the currently applicable 

“International Guidelines for Groin Hernia Management” 

published by the HerniaSurge Group recommend the use of 

mesh as a rule, either endoscopically via transabdominal 

preperitoneal or total extraperitoneal surgery or through 

open surgery, using the Lichtenstein technique [1]. 

However, newer studies have shown that the use of the 

Lichtenstein technique is possibly linked to a higher rate of 

postoperative pain [2]. The guidelines currently do not 

include alternative open surgical techniques, particularly 

mesh-free techniques, due to the small amount of scientific 

evidence. However, in recent years, numerous reports on 

postoperative pain after mesh implantation [3] and mesh-

related complications [4] have led to increasing uncertainty 

among the patients. Moreover, studies that showed at least 

equally good results for the mesh-free procedures for 

selected patients have recently been reported [5,6]. Thus, 

the mesh-free procedures are currently regaining    

importance [7].  

The Desarda technique is a newer surgical technique 

developed in India [8,9] which in the meantime should 

indeed be recognized as an alternative not only to the 

Shouldice technique, but also to the established, guideline-

compliant techniques. The first meta-analyses published in 

https://doi.org/10.25083/2559-5555
https://proscholar.org/jcis/
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2017 and 2018 revealed results that are at least equally 

good with regard to the rates of recurrence and 

postoperative pain compared to the Lichtenstein technique 

[10,11]. 

The learning curve for the Desarda technique appears 

to be shorter than that for the Shouldice technique due to 

the simplicity of the method. Mohan P. Desarda, the first 

to describe the eponymous technique, sees an indication for 

nearly every inguinal hernia. Based on our experience, this 

technique should be used primarily for smaller or medium-

sized indirect as well as direct hernias and particularly for 

younger patients. However, in our opinion, it cannot be 

recommended in the event of general tissue weakness with 

a divided aponeurosis of the external oblique muscle. In 

any case, the transversal fascia should be split 

intraoperatively to effectively exclude a femoral hernia. 

For complex or combined hernias as well as for femoral 

hernias, the Desarda technique should not be used due to 

the expected weakness in the collagen tissue. A major 

advantage of open hernia surgery compared to endoscopic 

surgery is the option of intraoperative tailoring. With 

corresponding intraoperative findings, an anterior or 

posterior mesh technique can be used as a fallback. 

The current work focuses on the long-term outcomes 

and confirms, even after 3 years, the results which are at 

least as good as those of the exhaustively studied 

Lichtenstein technique. This method, like the Lichtenstein 

technique, can be used in almost every setting, i.e., in the 

so-called “low-resource countries” as well. Moreover, 

particularly in “low-resource countries,” the continuous 

availability of mesh is still not guaranteed today. The use 

of the so-called “low-cost meshes” [1] recommended   in   

the current international guidelines has also been 

increasingly criticized in recent years in view of the 

product properties with regard to sterilization [12] and the 

European Medical Devices Regulation. 

Another new aspect in the study is the evaluation of 

functionality after surgery. The Patient Global Impression 

of Change and the Prolo Scale are standardized instruments 

for measuring the patient’s outcomes and they have been 

used since 2004 [13]. Here as well, this mesh-free 

procedure appears to have advantages particularly with 

regard to long-term outcomes. 

The tailored concept recommended by the authors 

should be reviewed in additional differentiated 

comparative studies using the recognized European hernia 

classifications. At the same time, a clear binding standard 

for surgery with intraoperative exploration of all potential 

hernia gaps should be defined and the results reviewed as 

well as in large-scale register studies. 

In view of the aforementioned results, the question 

remains as to what effect guidelines fundamentally have on 

health care services? The primary goal of guidelines is the 

standardization of preoperative preparation, surgical 

treatment, and aftercare of the patient in order to improve 

the quality of a surgical intervention across the board. The 

recommendations provided in guidelines reflect the 

external evidence, i.e., the results of the reliable scientific 

studies. Guidelines must never be hostile to innovation; 

however, as clearly noted in the guidelines of the 

HerniaSurge Group, they provide suggestions for further 

studies to review new or insufficiently investigated 

methods [1].  

Furthermore, both regional and continental differences 

in particular must be taken into account. In addition, the 

possible industry influence on studies in which mesh-based 

procedures are extolled must not be ignored [14]. The 

fundamental recommendation of the HerniaSurge Group to 

use mesh-based procedures must therefore be very 

critically scrutinized. 

Unfortunately, it is already clear today that there are 

hardly any qualified hernia surgeons who regularly offer 

their patients standardized, high-quality, and mesh-free 

surgical procedures. As a rule, the training program for 

every surgeon should include a suturing procedure, a mesh-

based open surgical technique, and a laparo-endoscopic 

technique. 

The aim of this study is to evaluate the feasibility of the 

Desarda tissue repair at a tertiary Hospital as the treatment 

of primary inguinal hernia, by comparing it to the Modified 

Bassini’s repair. The study period was 1 year including a 

6-month follow up, in terms of operative time, post-

operative pain, wound infection, erythema, seroma 

formation, return to normal activity, chronic pain, and early 

recurrence. 

The purpose of this study is to compare short-term 

outcomes and recurrence rates for 6 months between the 

Desarda and the Modified Bassini’s techniques. 

The objectives of this study are: 

1. To study the outcomes with respect to: 

a) The operating time (incision to closure of the skin) 

b) Post-operative pain  

c) Return to normal activity 

d) Seroma formation  

e) The postoperative wound infection rate  

f)    Discharge time.  

2.   Recurrence rate 

To look for any recurrence with regular follow-ups at 

one month, three months and six months, respectively. 

Materials and Methods 

Source of the data. The present study was conducted at 

Dr. BR Ambedkar Medical College and Hospital, 

Bangalore, between July 2018 and June 2019. The 

approval of the institutional ethical committee was 

obtained. The written informed consent was obtained from 

the participating patients. 
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Research design. This is prospective comparative 

analysis which studies a total 50 consented patients from 

both genders, aged 18 years and above and diagnosed with 

inguinal hernia, out of which 25 patients were assigned the 

Desarda Repair, and the remaining 25 patients were 

assigned the Modified Bassini’s Repair. The choice of 

surgery was given to the patient. 

Sample size. Based on prevalence (1.7 % for all ages 

and 4% for above 45-years of age) and life time risks, i.e., 

27% for males and 3% for females, the sample size has 

been calculated. The short duration of study was also 

considered while calculating sample size. 

A total of 50 patients were studied, out of which 5 

underwent Desarda tissue repair and 25 underwent 

Modified Bassini’s repair. 

Inclusion criteria. All cases of inguinal hernia admitted 

for surgery. 

1. The age group between 18yrs and 60yrs (including 

males and females). 

2. With a primary, reducible inguinal or inguinal-

scrotal hernia; unilateral or bilateral or strangulated hernia. 

3.  ASA Grade I and II. 

Exclusion criteria.  

1.  Old, debilitated patients with uncontrolled diabetes, 

hypertension, chronic steroid use, local skin infection (as 

they will be unable to give an accurate assessment of the 

key outcomes of the operation). 

2.  Recurrent Hernias. 

3.  Perioperative finding of separated, thin and/or weak 

external oblique aponeurosis. 

4.  Obstructive uropathy or chronic obstructive 

pulmonary disease, as they are associated with poor 

outcomes and high recurrence rates. 

5.  Collagen Vascular Disorders. 

The time and duration of the study. One year including 

a 6-month follow-up period, from July 2018 to June 2019. 

Operative technique. All the patients were visited on 

the day prior to surgery and were explained the procedure 

in detail and the written and informed consent was 

obtained. All the patients were kept nil orally (NPO) from 

12 o’clock at mid night prior to the day of the surgery. The 

study was conducted on 50 patients. The patients were 

divided into two groups. 

Statistical analysis. The student t test (two tailed, 

independent) was used to find the significance of the study 

parameters on a continuous scale between the two groups 

(Inter group analysis) on metric parameters. Leven`s test 

for homogeneity of variance was performed to assess the 

homogeneity of variance. The Chi-square/ Fisher Exact test 

was used to find the significance of the study parameters 

on categorical scale between two or more groups, the non-

parametric setting for the Qualitative data analysis. Fisher 

Exact test are used when the cell samples are very small. 

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) 

Statistical software. The Statistical software, namely 

SPSS 22.0, and R environment ver.3.2.2 were used for the 

analysis of the data and Microsoft word and Excel were 

used to generate graphs, tables etc.  

Results 

The age distribution of the studied patients is presented 

in Table 1 and Figure 1.  

Table 1. The age distribution of the patients 

Age in 

years 

Surgery 
Total 

Group D Group M 

<20 1(4%) 0(0%) 1(2%) 

20-30 2(8%) 2(8%) 4(8%) 

31-40 5(20%) 4(16%) 9(18%) 

41-50 7(28%) 7(28%) 14(28%) 

51-60 10(40%) 12(48%) 22(44%) 

Total 25(100%) 25(100%) 50(100%) 

Mean ± 

SD 
44.84±11.25 47.44±10.15 46.14±10.68 

The samples are age-matched with P=0.395, student 

t test 

 
Figure 1. The age distribution of the patients 

The gender distribution of the studied patients is 

presented in Table 2. 

Table 2. The gender distribution of the patients studied 

Gender 
Surgery 

Total 
Group D Group M 

Male 25(100%) 25(100%) 50(100%) 

Total 25(100%) 25(100%) 50(100%) 

P=1.000, Not Significant, Fisher Exact Test 
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The diagnosis distribution of the patients in the two 

groups studied is presented in Table 3 and Figure 2. 

Table 3. The diagnosis distribution of the patients in 

the two groups 

Diagnosis 

Surgery 

Total 
Group D Group M 

Right indirect 

inguinal hernia 
12(48%) 8(32%) 20(40%) 

Left indirect 

inguinal hernia 
5(20%) 6(24%) 11(22%) 

Right direct 

inguinal hernia 
4(16%) 6(24%) 10(20%) 

Left direct 

inguinal hernia 
3(12%) 2(8%) 5(10%) 

Bilateral direct 

inguinal hernia 
1(4%) 3(12%) 4(8%) 

Total 25(100%) 25(100%) 50(100%) 

P=0.692, Not Significant, Fisher Exact Test 

 
Figure 2. The diagnosis distribution of the patients in 

the two groups studied 

The operating time distribution of the patients in the 

two groups studied is presented in Table 4 and Figure 3.  

Table 4. The operating time distribution of the patients 

in the two groups 

Operating 

Time 

Surgery 
Total 

Group D Group M 

<46 0(0%) 3(12%) 3(6%) 

46-52 17(68%) 22(88%) 39(78%) 

>52 8(32%) 0(0%) 8(16%) 

Total 25(100%) 25(100%) 50(100%) 

Mean ± SD 51.28±2.69 48.60±2.53 49.94±2.92 

P=0.001**, Significant, Student t test 

 
Figure 3. The operating time distribution of the 

patients in the two groups 

The assessment of postoperative pain at different study 

points, and a comparison of postoperative pain between the 

two groups of patients studied are presented in Figures 4-a 

and 4-b, Tables 5 and 6, and Figures 5-a and 5-b. 

 

Figure 4 (a). Postoperative pain for group D 

 

Figure 4 (b). Postoperative pain for group M 
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Table 5. Postoperative pain; the assessment at different study points of the patients studied 

Postop Pain Day1 Day2 Day3 3rd month 6th month % Difference 

Group D (n=25)       

• 0 0(0%) 0(0%) 0(0%) 18(72%) 23(92%) 92.0% 

• 1-3 6(24%) 18(72%) 20(80%) 7(28%) 2(8%) -16.0% 

• 4-6 19(76%) 7(28%) 5(20%) 0(0%) 0(0%) -76.0% 

• 7-10 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0.0% 

Group M (n=25)       

• 0 0(0%) 0(0%) 0(0%) 14(56%) 20(80%) 80.0% 

• 1-3 8(32%) 14(56%) 22(88%) 11(44%) 5(20%) -12.0% 

• 4-6 17(68%) 11(44%) 3(12%) 0(0%) 0(0%) -68.0% 

• 7-10 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0.0% 

P value 0.754 0.377 0.702 0.377 0.417 - 

Chi-Square/Fisher Exact Test 

Table 6. Postoperative pain; a comparison between the 

two groups of patients 

Postop 

Pain 

Surgery 
Total P value 

Group D Group M 

Day1 4.2±0.97 4.20±0.91 4.20±1.04 1.000 

Day2 3.06±1.00 3.00±1.04 3.12±0.97 0.675 

Day3 2.64±0.83 2.68±0.8 2.60±0.87 0.736 

3rd month 0.36±0.48 0.28±0.46 0.44±0.51 0.247 

6th month 0.14±0.35 0.08±0.28 0.20±0.41 0.230 

 

 

Figure 5 (a). Postoperative pain; a comparison between 

the groups 

 

Figure 5 (b). Postoperative pain; a comparison between 

the groups 

The distribution of ASA in the two groups studied is 

presented in Table 7 and Figure 6. 

Table 7. The distribution of ASA in the two groups 

studied 

ASA 
Surgery 

Total 

Group D Group M 

I 7(28%) 4(16%) 11(22%) 

II 18(72%) 21(84%) 39(78%) 

Total 25(100%) 25(100%) 50(100%) 

P=0.306, Not Significant, Fisher Exact Test 
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Figure 6. The distribution of ASA in the two groups 

studied 

The return to normal gait of the patients in the two groups 

studied is presented in Table 8 and Figure 7. 

Table 8. Return to normal gait: the distribution of the 

patients in the two groups 

Return to 

Normal 

Gait 

Surgery 

Total 
Group D Group M 

1 2(8%) 0(0%) 2(4%) 

2 9(36%) 10(40%) 19(38%) 

3 14(56%) 11(44%) 25(50%) 

4 0(0%) 4(16%) 4(8%) 

Total 25(100%) 25(100%) 50(100%) 

Mean ±SD 2.48 ±0.65 2.76 ±0.72 2.62 ±0.69 

P=0.092+, Significant, Student t test 

 

 

Figure 7. Return to normal gait: the distribution of the 

patients in the two groups 

The distribution of patients' hospital stay in the two 

groups studied is presented in Table 9 and Figure 8.     

  

Table 9. The distribution of patients' hospital stay in the 

two groups studied 

Hospital 

Stay 

Surgery 

Total 
Group D Group M 

<3 6(24%) 4(16%) 10(20%) 

>3 19(76%) 21(84%) 40(80%) 

Total 25(100%) 25(100%) 50(100%) 

P=0.480, Not Significant, Fisher Exact Test 

 

Figure 8. The distribution of patients' hospital stay in the 

two groups studied 

The distribution of patients' complications in the two 

groups studied is presented in Table 10 and Figure 9.  

Table 10. The distribution of patients' complications 

 

Surgery 
Total 

(n=50) 
P value Group D 

(n=25) 

Group M 

(n=25) 

Erythema 2(8%) 3(12%) 5(10%) 1.000 

Seroma 3(12%) 4(16%) 7(14%) 1.000 

Wound 

Infection 
2(8%) 3(12%) 5(10%) 1.000 

Chi-Square/Fisher Exact Test 

 

Figure 9. The distribution of patients' complications 
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The RR distribution of the patients in the two groups 

studied is presented in Table 11 and Figure 10. 

Table 11. The RR distribution of the patients in the 

two groups studied 

RR 

Surgery 
Total 

(n=50) 
P value Group D 

(n=25) 

Group M 

(n=25) 

1M 0(0%) 0(0%) 0(0%) 1.000 

3M 0(0%) 0(0%) 0(0%) 1.000 

6M 0(0%) 0(0%) 0(0%) 1.000 

Chi-Square/Fisher Exact Test 

 

Figure 10. The RR distribution of the patients in the two 

groups studied 

The return to normal activity (RNA) distribution of the 

patients in the two groups studied is presented in Table 12 

and Figure 11. 

Table 12. The return to normal activity (RNA) 

distribution of the patients in the two groups 

Return 

To 

Normal 

Activity 

Surgery 
Total 

(n=50) Group D 

(n=25) 

Group M 

(n=25) 

1-3 days 2(8.0%) 0 2(4.0%) 

4-5 days 20(80.0%) 13(52.0%) 33(66.0%) 

6-7 days 3(12.0%) 12(48.0%) 15(30.0%) 

Mean 

±SD 
4.68±0.90 5.24±1.01 4.96±0.99 

P=0.044*, Significant, Student t test 

   

 

Figure 11. The return to normal activity (RNA) 

distribution of the patients in the two groups studied 

Comparisons between the sex incidence, the age 

incidence and the types of hernia in the present study and 

the standard literature are presented in Tables 13-15. 

Table 13. The comparison between the sex incidence 

in the present study and the standard literature 

Sex Our Study Ira M. Rutkow Martin Kurzen 

Male 50 90 97 

 Female - 10 3 

  

Table 14. The comparison between the age incidence 

in the present study and the standard literature 

Age 

(years) 

Present Study  

(50 cases) 

Ira M. Rutkow 

<15 - 18 (18%) 

15- 44 15 (30%) 26 (26%) 

45- 64 35 (70%) 30 (30%) 

>65 - 26 (26%) 

 

Table 15. The comparison between the types of 

hernia in the present study and the standard literature 

data 

Type of hernia Present 

Study (%) 

Ira M. Rutkow study 

Right- indirect 40 36 

Right- direct 20 15 

Left- indirect 22 28 

Left- direct 10 13 

Bilateral 8 2 

Total 100 100 
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Figure 13. The modified Bassini’s repair technique. 

Discussion 

Inguinal hernias are by far the most common types of 

hernias [15]. The choice of a method depends on the 

surgeon; however, the ideal method for modern hernia 

surgery should be simple, cost effective, safe, tension free 

and permanent. The Lichtenstein operation achieves all 

these goals to a great extent [16,17]. The Lichtenstein 

mesh, however, has its shortcomings which include: its 

initial cost, the non-availability in many parts of the 

developing world, the tendency to fold and wrinkle, 

movement that may lead to mesh failure, since the groin is 

a very mobile area and chronic groin sepsis, that requires 

mesh removal [18].  

The predictors of medium term and long-term 

outcomes are determined not only by the hernia 

characteristics, such as the presence of a bulge at the time 

of the operation and the size of the defect, but also by the 

short term post-operative pain and the length of time taken 

to resume work or ordinary chores [19]. Desarda has 

described a new method that seems to satisfy the above-

mentioned criteria and that does not require a prosthetic 

mesh nor does it use weakened muscles or transversalis 

fascia for repair (Figure 12). It is cost effective with low 

rates of complications [20,21]. This study was conducted 

to compare the short-term outcomes of the Modified 

Desarda’s repair and Bassini’s repair techniques (Figures 

12 and 13) of inguinal hernias in Dr. B.R Ambedkar 

Medical College and Hospital. 

The gender of the patients. Our study included 25 male 

patients included in both treatment groups. There was no 

female patient included in this study. In a study by Ira M. 

Rutkow, 90% of the total cases were male and 10% were 

female [22]. In a study by Martin Kurzer of British hernia 

center, 975 cases were male and 3% were female [23]. 

The sex incidence in our study does not correlate with 

the other studies, it may be due to the shy nature of the 

Indian women who may not have come to us (Table 13). 

The age of the patients. In a study by Ira M. Rutkow, 

the age at presentation is as follows [24]. It is compared 

with the present study. Our study included the population 

whose age ranged from 18 to 60. It has been observed that 

within the M group, the minimum age of the patients is 23 

years and the maximum age of the patients is 60 years. On 

 
Figure 12 (a, b). The Desarda repair technique (the strip of EOA used to strengthen the posterior wall). 
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the other hand, within the D group, the minimum age of the 

patients is 18 years and the maximum age of the patients is 

59 years. Furthermore, it has been observed that the 

average age of the patients in the M group is 47.44 years 

(SD = 10.15 years) and the average age of the patients in 

the D group is 44.84 years (SD = 11.25 years). However, 

the t-test results indicate that this difference in the average 

age of the patients in the two treatment groups is 

statistically insignificant, p-val = 0.395 (Table 14). 

In the study by Ira M. Rutkow, the highest incidence 

was in the age group 45- 64, which included 30 cases and 

the next included 26 cases, both in the 15-44 and >65 age 

group. In our study, 15 cases were included in the 15- 44 

age group and 35 cases in the 45-64 age group. The age 

incidence of our study matches the one in the above-

mentioned study. 

The type of the hernia. The incidence of different types 

of hernia in our study is consistent with the analysis of the 

hernia centers 8-year series of 2,861 primary hernias 

(Table 15) [22]. 

The duration of surgery. All surgeries were done by a 

single surgeon and the time was considered between skin 

incision and skin close. It can be observed that the mean 

duration of surgery for the D group patients (M=51.28, 

SD=2.69) is high when compared to the mean duration of 

surgery for the M group patients (M=48.6, SD=2.53). 

Moreover, the independent samples t-test results show that 

this difference in the duration of surgery for the M group 

and the D group patients is statistically significant, p-

val=0.001. 

Postoperative pain. Postoperative pain was accessed 

with VAS, ranging from 0 to 10, 0 to 3 being considered as 

Mild, 4-6 being considered as Moderate and 7-10 being 

considered as Severe pain. Choric pain or inguinodynia 

was accessed at the follow-up period at 14 days, 3 months 

and 6 months. It was observed that the post- operative pain 

pattern was similar in both groups. 

The mean pain score for both groups was 4.2 on day 1. 

The mean pain score in both groups was higher than that 

observed in a multivariate analysis comparing several 

methods by Lau and Lee [25]. However, they used post 

incision infiltration of macain, which we did not do in this 

study. They also gave a combination of oral 

Dextropropoxyphene 32.5 mg and Voltaren suppositories 

50 mg to each patient compared to only 75 mg of injectable 

Diclofenac given to each patient in this study. The 

combination treatment is more effective than monotherapy 

in pain management; however, it also increases the cost per 

patient.  

The next pain assessment was done on the 2nd POD. 

The mean score for Desarda was slightly higher than that 

for Bassini’s. The similarity in the pain values is most 

likely because both of them are tension methods, although 

Desarda theoretically provides less tension [26,27]. 

However, they differ from those reported by Desarda, who 

reported that 96 percent of his patients reported mild pain 

in the first 4 days and none experienced severe pain [26]. 

However, he did not state the extent of mild pain as per 

VAS he used, dosages of drugs and time of pain 

assessment. His mode of assessment of the pain was not 

clearly stated. Other comparative studies have found the 

pain index to be the highest with the Bassini’s repairs as 

compared to the others [25].  

Our findings in this study imply that the Desarda 

technique provides similar tension to that of Bassini’s, if 

the amount of pain is equivalent to the tension in the suture 

lines, other factors being constant. The last pain assessment 

was done on the 6th month, when the patients returned for 

follow-up. Again, the patterns were similar for both 

groups. There was no statistically significant difference 

between the postoperative score and the method used for 

hernia repair on the 6th month of follow-up. 

This can be compared to Kyamanywa et al [28], who 

found the mean pain for Bassini’s on the 7th POD to be 2.8. 

This is also in agreement with what Lau and Lee reported 

[25], i.e., that postoperative pain in herniorraphy was not 

affected by the method used on the 7th and 14th POD. 

Using Pearsons’ correlation coefficient, there was no 

statistically significant correlation between the 

postoperative pain score and the operation group 24 hours 

postoperatively, on the 2nd, the 3rd POD and the 3rd or the 

6th month. These findings are in agreement with the 

previous comparative studies [28-30]. 

Return to normal activity. In our study, we noticed that 

the mean time to return to normal activities was 4.68 days 

in the Desarda group as compared to 5.24 days in the 

Modified Bassini’s group, and it was significant with p val 

= 0.044. 

In this study, all the patients had resumed their normal 

gait by the 5th POD. The mode was also determined as the 

mean may be influenced by the extremes on both ends. The 

mode of both groups was on the 3rd POD. The mean day 

in the resumption of normal gait was lesser in the Desarda 

group compared to the Modified Bassini’s group, which 

when compared to the findings by Kyamanywa et al. [28], 

who compared the Lichtenstein mesh repair to the modified 

Bassini’s and showed similar mean return of normal 

activities. The difference between the two methods 

regarding the day of resuming the normal gait is because 

both methods are tension methods, but Desarda’s 

technique theoretically provides less tension. Other 

randomized studies have to be conducted to verify this 

hypothesis. 

Gait assessment, although less specific, is an activity 

done by the patient. Other studies that have used activities 

such as bathing, dressing and walking around the house 

have shown that the majority of the patients could do all 

these activities by the 4th POD30. 
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Postoperative complications. In our study we observed 

that the postoperative complications were similar in both 

groups and that there was no recurrence in either of the 

groups studied until the present date. 

The external oblique muscle technique meets all the 

criteria of modern hernia surgery. Desarda’s technique is 

simple and easy to perform. It does not require risky nor 

complicated dissection. There is no tension in the suture 

line. It does not require any foreign material and does not 

use weak muscle or fascia transversalis for repair. It does 

not use mesh prosthesis, thus being more economical and 

it also avoids the morbidity associated with foreign bodies, 

such as rejection, infection, chronic groin pain. In their 

randomized controlled trial, Szopinski et al. stated that the 

Desarda’s technique has the potential of enlarging the 

number of tissue-based methods available to treat groin 

hernias [31]. The most obvious indications for use are 

financial constraints or the patient’s disapproval in using a 

mesh. 

Conclusions  

The present study is a comparative study between the 

Desarda’s Mesh-free Inguinal Hernia repair and the 

Modified Bassini’s repair. The study was conducted with 

an intension of comparing the effectiveness of various 

surgeries and their complications, if any. 

All the patients were intensively monitored in the 

immediate postoperative period and the complications were 

noted. We found that fewer patients experienced moderate 

pain in the Modified Bassini’s compared to the Desarda’s 

group. However, we found that the return to normal gait and 

activities was lesser in the Desarda’s group, which was very 

significant. There was no marked difference in the 

postoperative complications between the two groups. 

The patients were followed-up in the postoperative 

period for variable durations and no recurrences were 

reported until the present date in either of the groups.  

There were few limitations to the study, including 

smaller sample size and shorter duration of study, so the 

long-term outcomes and results cannot be assessed and, 

thus the follow-up continues for these patients. 

To summarize, there is no universal repair method for 

groin hernias, and all surgeons will agree to that. The 

availability of such an array of surgical techniques in the 

treatment of groin hernias is bound to confuse the young 

surgeon. All techniques will have hard proponents, as well 

as opponents. This is where the practice of evidence-based 

medicine is very crucial and one should have close watch 

on the long-term follow-up results of any particular newer 

procedures. Until then, one may practice a time-efficient 

and a good surgical technique, which has the least 

recurrence rate and which is handed over to them by their 

seniors, taking into account the cost factor, which is still 

important in developing countries like ours and with the 

noble thought that the patient is the most important. 
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INTRODUCTION  

The prevalence of gall bladder stones in India has been 

rising due to change in food habits, advanced 

investigations and increasing affordability. Stone 

formation depends on cholesterol concentration, 

supersaturation, nucleation and abnormal gall bladder 

motility leading to biliary stasis.1Discussions done 

globally for decades on whether thyroid disorders can 

cause cholelithiasis explained various possibilities in 

thyroid failure which include; altered liver cholesterol 

metabolism, altered pro-relaxing effect of thyroxine on 

sphincter of Oddi and altered bile flow.2 

In Belagavi, a larger number are affected with 

cholelithiasis and the prevalence of undiagnosed 

hypothyroidism in cholelithiasis has never been studied. 

With this background, the study intends to analyze the 

prevalence of undiagnosed hypothyroidism in patients 

with cholelithiasis and tries to establish hypothyroidism 

as a probable cause for biliary stones in Belagavi. 

METHODS 

After an institutional ethical clearance, a prospective, 

hospital based cross-sectional study was done on patients 

admitted for the management of gall stone disease in the 
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department of general surgery in Belagavi during January 

2019 to December 2019. The source of the data: Gall 

stone disease patients getting admitted to the surgery 

wards. All patients with cholelithiasis were included. 

Patients with history of hypothyroidism/thyroidectomy, 

hemolytic diseases, concomitant co-morbidities 

especially diabetes mellitus type II, renal stones, stones in 

pancreatic duct, women taking oral contraceptive pills/ 

pregnant, patients with cholangitis and those on 

phenytoin, carbamazepine, metoclopramide, amiodarone, 

and lithium were excluded from the study. 

Sampling was done through universal sampling 

technique. The sample size calculation was calculated 

based on the following formula; 

n= ȟ 

where,  

n=sample size,  

Z=1.96 approximated to 2 (considering confidence as 

95%),  

p=prevalence,  

q=100-p and  

d=absolute precision.  

One-year cross sectional study by Maharajan et al in 

Tamil Nadu showed a prevalence of 38% hypothyroidism 

among patients with gallbladder stones.3 In this current 

study, expecting comparable results with 95% confidence 

levels and 10% absolute precision in the result, the study 

requires a minimum of 94 subjects. So, p=38, q=62 and 

d=10; (n=94.2). 

Methodology 

The patients were screened first as per the proforma. To 

all patients meeting the selection criteria, informed 

written consent to participate in the study was given and 

explained about the study and its implications. Detailed 

history was obtained with special reference to 

symptomatology and the risk factors as per proforma. 

Clinical examination was performed, and findings were 

recorded as per proforma. Thyroid function test was done 

on all eligible patients. Serum TSH level is usually the 

initial laboratory test for screening of dysfunction of 

thyroid if absence of hypothalamic/pituitary pathology is 

confirmed. Thyroid dysfunction is confirmed in presence 

of raised or reduced S.TSH levels but cannot diagnose the 

cause. Hyperthyroidism is diagnosed with reduced TSH 

and high serum levels of free T4 (FT4) and/or free T3 

(FT3). Patients were divided according to history, clinical 

examination and laboratory test (free T3, free T4 and 

TSH) into three groups according to hospital values, 

serum TSH: 0.27-4.2 microIU/ml, F.T4: 0.93-1.7 mg/dl, 

free T3: 2-4.4 mg/dl. Group 1: euthyroid group; clinical 

and laboratory tests were normal. Group 2: subclinical 

hypothyroidism; asymptomatic and with TSH 

concentration above the upper limit of normal range and 

FT4 and/or FT3 within normal limits (According to our 

laboratory readings). Group 3: clinical hypothyroidism; 

symptomatic and with TSH level above the upper limit 

and FT4 and/or FT3 decrease below the normal limit. 

 

Statistical analysis 

Data collected was entered in MS Excel spread sheet, 

analysed and expressed as percentage. 

RESULT S 

A total of 100 random patients meeting the selection 

criteria were included and their data was collected. 40 % 

were male and 60% were female. Among the 100 

patients, 2 patients were below 20 years, 31 patients were 

in the range of 21 to 40 years, and 28 were between 41 to 

60 years, 34 patients fall between 61 to 80 years of age. 

There were 5 patients who are above 80 years. Among 

100 patients, 71 of them were euthyroid and 23 of them 

were identified to have subclinical hypothyroidism and 6 

of them were diagnosed with hypothyroidism (Figure 1).  

 

Figure 1: Thyroid status among included patients. 

Of 71 euthyroid patients, 38 were female and 33 were 

male. In the case of subclinical hypothyroidism, there 

were 17 females and 6 males. Out of 6 % clinical 

hypothyroidism, there were 5 females and only 1 male. 

75.8% females and 24.1% males were diagnosed as 

hypothyroid in the study (Table 1).  

Table 1: Gender distribution of thyroid status. 

Sex Euthyroid  Hypothyroid  
Subclinical 

hypothyroid  

Female 38 5 17 

Male 33 1 6 
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Among the 71 euthyroid patients, there was only 1 female 

patient in the age group of below 21 years. Between 21-

40 years, 19 were female and 4 were male. However, in 

41 -60 years, female & male patients were 9 and 10 

respectively. There was higher number of male patients 

(18 patients) in the age range of 61-80 years where 

female patients were only 4. There were 2 female and 1 

male patients in the age group of above 80 years (Figure 

2). Among the 23 subclinical hypothyroid patients, only 1 

female was in the group range of below 20 years. 

Similarly, in 21-40 years age group, there were 5 female 

patients, and no male was found. Of 9 patients in group 

of 41-60 years, 78% were female and 22% were male. 

Among the 7 between 61-80 years, 4 were female 

patients and 3 were male. Only 1 female patient was 

found in the age range of more than 80 years (Figure 3). 

Out of the 6 cases of hypothyroidism, 50% were female, 

in group of 41-60 years. One female and male patients 

were in age group of 61-80 years. Above 80 years, only 

one female patient was found (Figure 4). 

 

Figure 2: Euthyroid status with age group and sex. 

 

Figure 3: Subclinical hypothyroid status against age 

and gender. 

 

Figure 4: Hypothyroid status with age and gender. 

DISCUSSION 

Pathogenesis of gallstone is multifactorial and complex, 

which affects bile composition and its flow.1,2 This study 

focuses on the prevalence of hypothyroidism in gall 

stones since hypothyroidism is known to alter hepatic 

cholesterol metabolism and it reduces bile secretion in 

liver. Studies have identified presence of thyroid 

receptors in Sphincter of Oddi causing a pro-relaxing 

effect.7,8 This reflects the formation of gallstones in 

hypothyroidism.  

In this study, 100 random patients meeting the selection 

criteria were included after taking informed consent. Out 

of which, 40% were males and 60% were females. After 

assessing symptoms and signs, a thyroid profile was sent 

for all. Among 100 patients, 29% were found to have 

hypothyroidism of which 23 were identified to have 

subclinical hypothyroidism and 6 were diagnosed with 

hypothyroidism. Many challenging studies are done all 

over the world to know the association between thyroid 

status and biliary stones over the years. In 2003, 

Laukkarinen et al. conducted a case control study in 2 

stages by doing 99 mTc cholescintigraphy on untreated 

hypothyroid patients, before and after levothyroxine 

supplementation & making them euthyroid in Finland.4-6 

The current study did not include but gives a scope for a 

future interventional study with thyroxin supplementation 

and study on effects of thyroxin on the size of gall 

bladder calculi. 

In Iran, Ajdarkosh et al did a case control study in 2013 

to know the association between clinical and subclinical 

hypothyroidism and stones in biliary tract and 

recommends thyroid profile test in all patients with 

biliary stones as there is strong association between them 

and thought hypothyroidism as a predisposing factor for 

the passage of gall stones to CBD.13 An observational 

study by Singh et al in Punjab during 2014-2016 to 

understand the prevalence of hypothyroidism in 

cholelithiasis showed a similar gender distribution to the 

current study and concluded that there is no significant 

relation between thyroid status and biliary calculi.15 In the 
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current study, the prevalence of thyroid dysfunction 

among patients with only cholelithiasis were studied and 

noted that 36.6% females and 17.5% males were 

diagnosed with hypothyroidism. None of the patients in 

the current study was diagnosed to have hyperthyroidism. 

The current study is contradicting with Singh et al study 

and showed a significant prevalence of 29% 

hypothyroidism in patients with gallstones.  

Cross sectional study by Singha et al among 500 patients 

with cholelithiasis was done during 2014-2016 in North-

East India.16 They reported 13.8% hypothyroidism in 

their study, and all were females. The prevalence rate was 

higher in the current study compared to Singha et al with 

sex distribution of 75.8% females and 24.1% males, 

highlighting the higher prevalence among females. 

Watali et al studied the association of hypothyroidism in 

gallbladder stones in Delhi on 200 patients with upper 

abdominal pain for duration of one year in 2017and 

showed no association between hypothyroidism and 

gallstones.17 Incidence of hypothyroidism noted in Watali 

et al study was high in patients aged above 50 years, 

which goes along with this current study.  

In Madhya Pradesh, Brijendra et al did a study during 

2015-2016 on 50 patients with gallstones. Gender 

distribution was 84% females and a 16% male which is 

higher compared to the current study distribution of 60% 

females and 40% males. Brijendra et al reports 24% 

prevalence of hypothyroidism in the total study 

population with a majority of 91% among females. 

However, Brijendra et al could not show any significant 

relation between gallstones specific to gender and 

hypothyroidism.18 The study by Manjusha et al done in 

South India during 2016-2018 on 100 patients with 

cholelithiasis showed a prevalence of 14% 

hypothyroidism and majority of the patients were aged 

more than 40.20 The current study showed a higher 

prevalence of 29% hypothyroidism in gallstones. Even 

though this current study excluded patients with known 

comorbidities causing gallstones, by Manjusha et.al 

found no significance between subclinical 

hypothyroidism and patient comorbidities like diabetes, 

hypertension, hypercholesterolemia, obesity, smoking or 

alcohol consumption. Manjusha et al noticed that patients 

diagnosed with hypothyroidism had larger gallstones 

compared to euthyroid patients. Moderate positive 

correlation was found between the two and suggested 

strong significance between hypothyroidism and size of 

gall stones. Only 75% hypothyroid patients had multiple 

calculi in Manjusha et al study, whereas present study 

observed that 100% patients with clinical hypothyroid 

and 78% with subclinical hypothyroidism was having 

multiple calculi in gall bladder. This reflects that 

hypothyroid state is having more risk of developing 

larger and multiple stones in gallbladder. A study done in 

Northeast India for duration of 6 months in 2018 by Das 

et al was a case control study to know the prevalence of 

hypothyroidism in gallstones showed a significant 

association between hypothyroidism and gallstones 

statistically.21 The current study shows a significant 

prevalence of 29% hypothyroidism in patients with gall 

bladder stones with higher prevalence among elderly 

females. The higher prevalence among females could not 

be proved statistically in most of the studies since 

prevalence of gall stones itself in female gender is high. 

The current study lacks information about relationship 

between serum TSH levels and size and number of the 

calculi to find if raised TSH level can increase calculi 

size and number. Further studies on early diagnosis and 

treatment of hypothyroidism causing prevention or 

reduction in the size of biliary calculi should be done so 

that we can conclude with hypothyroidism as a specific 

risk factor for cholelithiasis and all patients with gall 

stones should be screened for thyroid dysfunction. 

CONCLUSION 

The prevalence of hypothyroidism in cholelithiasis is 

29% in the study and is significant. 23% were diagnosed 

with subclinical and 6% with clinical hypothyroidism. 

This study also shows higher prevalence among females 

aged more than 40 years of age. Hypothyroid symptoms 

were shown by the study population with unknown 

thyroid status which highly recommends thyroid profile 

testing preoperatively. Further studies on early diagnosis 

and treatment of hypothyroidism causing prevention or 

reduction in the size of biliary calculi should be done so 

that we can conclude with hypothyroidism as a specific 

risk factor for cholelithiasis and all patients with gall 

stones should be screened for thyroid dysfunction. 
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Background 
Accurate assignment of the gestational age of newborns is important for the identification 
of prematurity. The Dubowitz assessment is the gold standard among postnatal 
examinations used to assign gestational age, but implementation has been limited 
because of examination complexity and training requirements. The objective of this study 
was to explore factors related to teaching and implementing the Dubowitz examination 
that may influence its uptake in India and Malawi. 

Methods 
This cross-sectional study was conducted in India and Malawi during the preparation for a 
low-birthweight infant feeding exploratory study. Twenty trainees participated in a 
Dubowitz examination training workshop that occurred over two half-day sessions. 
Trainees completed pretraining and posttraining surveys related to their perceptions of 
the Dubowitz training, the examination, and factors affecting the administration of the 
examination in their setting. 

Results 
All survey respondents expressed confidence in their ability to perform the Dubowitz 
examination after the training. Less than a third expressed concerns about the time 
required to learn (30%) or perform the examination (25%). Eighty-five percent of trainees 
identified concerns related to parental perception of the examination that may inhibit 
implementation. Trainees averaged 14 minutes (standard deviation: 4.5 minutes) to 
complete the examination. More than 80% of trainee answers were within one point of 
the trainer for 16 of the 22 Dubowitz signs. Trainee composite scores were within ±3 
weeks of the trainer for 95% of assessments based on Bland-Altman analysis. 

Conclusions 
The Dubowitz examination at birth is a method to improve identification of premature 
infants in the absence of prenatal dating. We found widespread acceptance for the 
Dubowitz assessment among participants in training workshops in India and Malawi, 
despite the complexity and length of the examination. The high level of trainee-trainer 
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concordance on individual examination signs suggests that an acceptable level of 
competence is feasible after a short, concentrated workshop. Further investigation into 
barriers that hinder implementation such as negative parental perceptions is warranted. 

Registration details 
Clinical Trials Registration: NCT04002908 (www.clinicaltrials.gov) and CTRI/2019/02/
017475 (Clinical Trial Registry of India - http://ctri.nic.in). 

Prematurity is the leading cause of death in children 
younger than five years. The majority of these deaths occur 
in low- and middle-income countries (LMICs).1 Early iden-
tification of a newborn as premature can be lifesaving be-
cause it may trigger specialized care or referral to a higher-
level facility. Across LMICs, there exist regional, 
country-level, and local differences in access to antenatal 
and neonatal care. In sub-Saharan Africa (including 
Malawi), only 25% of women receive early antenatal care 
within the first 3 months of pregnancy, whereas in Southern 
Asia (including India), approximately 50% of women have 
early antenatal care coverage.2 Country-level differences 
exist with regard to the availability of physicians. India has 
a significantly more robust workforce with 9.28 physicians 
per 10 000, whereas Malawi has only 0.36 physicians per 
10 000 population.3 Despite these differences, the burden of 
prematurity is significant in both India and Malawi. India 
has the greatest number of preterm births in the world with 
more than 3.5 million infants born prematurely each year, 
and Malawi has the highest rate of preterm births, with 18.1 
preterm births per 1000 live births.4 The strategic objectives 
of the World Health Organization (WHO) for the care of 
small and sick newborns include the expansion of special-
ized care for small newborns and improved data and metrics 
for these infants.5 

In many LMICs, an accurate estimate of gestational age 
may be lacking at the time of birth. The WHO recommends 
that pregnant women receive an ultrasound before 24 
weeks’ gestation to accurately estimate gestational age.6 

Ultrasound in the third trimester is a poor determinant of 
an estimated date of delivery because of variation in size 
for gestational age.7 However, early ultrasound is often not 
available because of late prenatal care or limited availability 
of ultrasound equipment and trained technicians.8,9 In the 
absence of ultrasound data, last menstrual period (LMP) 
is an accepted method of gestational age assignment, but 
its accuracy is hampered by low literacy rates, recall bias, 
and late prenatal care.10 Symphysis-fundal height is also 
used in certain settings to estimate the gestational age at 
the time a mother presents in labor. This method has been 
shown to predict gestational age to within ±5-6 weeks for 
95% of women.11,12 This high degree of inaccuracy limits 
the practical use of symphysis-fundal height to determine 
gestational age. Prenatal gestational age determination is 
often inaccurate or lacking completely. 

In the absence of accurate antenatal dating, several 
methods of assigning gestational age using variables col-
lected during standardized physical examinations at birth 
have been developed. Most postnatal dating methods com-
bine the infant’s physical appearance with components of 
a neuromuscular examination. Two of the most common 
are the Dubowitz and the Ballard examinations, although 
many other methods have been proposed but not widely 

adopted.13 The Dubowitz examination combines 22 signs 
(12 physical and 10 neuromuscular) into a composite score 
that is inserted into a linear equation to produce an esti-
mated gestational age between 26 and 44 weeks.14 A meta-
analysis comparing 18 different methods for the determi-
nation of gestational age found the Dubowitz examination 
to be the most accurate, dating 95% of pregnancies within 
±2.6 weeks of dating based on an ultrasound.15 The Ballard 
examination is a simplified version of the Dubowitz ex-
amination that uses 12 physical and neuromuscular signs 
to assign gestational age.16 Meta-analysis of studies vali-
dating the Ballard method found that 95% of pregnancies 
were dated within ±3.8 weeks of ultrasound dating.15 A di-
rect comparison of the Ballard and Dubowitz examinations 
found the Dubowitz examination to produce an estimated 
gestational age that correlates more closely with LMP dat-
ing than the Ballard examination.17 

Despite the documented potential to improve the iden-
tification of premature infants, the Dubowitz examination 
is not widely used in LMIC settings. Several factors may ac-
count for this. First, the examination components are com-
plex, and preparation of examiners requires trainers with 
sufficient expertise, particularly in the neuromuscular/neu-
rological maneuvers. Trainers with this expertise may not 
be available in some settings.18 Second, the examination 
can be seen as time-consuming, which may inhibit adoption 
in busy health centers or hospitals with a shortage of work-
ers and overwhelming workloads. Finally, certain signs re-
quire infant positioning that may appear uncomfortable to 
parents. While all of these factors could potentially impede 
routine use of the Dubowitz examination, there is little doc-
umentation of the feasibility and acceptability of training 
and administering the examination. 

The objective of this cross-sectional study was to explore 
factors related to the training and perception of the 
Dubowitz examination that may influence its implementa-
tion in India and Malawi. 

METHODS 
STUDY DESIGN 

This cross-sectional study included (1) pretraining and 
posttraining surveys administered during a Dubowitz exam-
ination training workshop and (2) an analysis of trainer-
trainee agreement for Dubowitz examination results. This 
exercise was conducted as part of the training for a larger 
prospective cohort study: the Low-Birthweight Infant Feed-
ing Exploration (LIFE) study (ClinicalTrials.gov registry: 
NCT04002908, Clinical Trials Registry: India CTRI/2019/02/
017475). The secondary data analysis was exempt from eth-
ical review by the Harvard T.H. Chan School of Public 
Health Institutional Review Board. 
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TRAINING DESCRIPTION 

One of the investigators (KN) led training workshops to 
teach the Dubowitz examination to clinicians in India and 
Malawi as a component of the overall training for the LIFE 
study. The site in Malawi was a research center that is af-
filiated with a government, university hospital in Lilongwe. 
The site in India was a research center that is affiliated with 
a university hospital in Belgaum, Karnataka State, although 
some trainees traveled from Odisha State. The training was 
conducted over the course of two half-day sessions in each 
location. The first half-day session included a classroom-
based format in which individual signs of the Dubowitz ex-
amination were explained with the use of pictures and 
manikins. The second session focused on hands-on skills 
in which trainees practiced the Dubowitz components with 
live late-preterm or term neonates in small groups super-
vised by the trainer and independently. 

PRETRAINING/POSTTRAINING SURVEYS 

Before the training, participants completed a survey regard-
ing their clinical background and history of using various 
gestational age dating methods. Immediately after the 
training, participants completed a second survey to evalu-
ate the components of the workshop and the feasibility of 
implementing the Dubowitz examination within their lo-
cal context. Responses to the surveys were anonymous. For 
data analysis of the pretraining and posttraining surveys, 
we generated basic descriptive statistics on demographics 
and multiple-choice responses. We collated the responses 
to open-ended questions and examined them for themes. 

STANDARDIZATION EXERCISE 

At the end of the skills session, trainees completed a stan-
dardization exercise in which they independently com-
pleted a Dubowitz examination with one to three infants. 
The examination was independently performed by the 
trainer who served as the comparison for trainer-trainee 
agreement using a Bland-Altman analysis. These results are 
plotted on a scatterplot with circles indicating the correla-
tion between the average of pairs and difference between 
the two values. The circle size is weighted to indicate the 
number of repeated responses by trainer-trainee pairs with 
an identical delta and average estimated gestational age. 
We also conducted Bland-Altman analysis with physician-
only and nurse-only subgroups. 

For each individual examination component, we calcu-
lated the percentage of trainee results that were within one 
point of the trainer. We also calculated the average time 
trainees took to complete the full examination. Examina-
tions that were incomplete were not included in the analy-
sis of individual signs or composite scores. We conducted 
data analyses using Stata 15 (StataCorp, College Station, 
Texas) and Microsoft Excel. 

RESULTS 
TRAINEE CHARACTERISTICS 

Twenty trainees participated in the Dubowitz workshop in 

Table 1. Trainee demographics (N=20). 

Country n (%) 

India 7 (35) 

Malawi 13 (65) 

Role 

Nurse 10 (50) 

Physician 7 (35) 

Nonclinical researcher 2 (10) 

Clinical officer* 1 (5) 

Years of experience in role 

0-5 6 (30) 

6-10 3 (15) 

11-15 3 (15) 

>15 8 (40) 

Prior experience with Ballard or Dubowitz 

Yes 9 (45) 

No 9 (45) 

Not known 2 (10) 

*Clinical officers are nonphysician practitioners. 

June and July 2019, seven from India and 13 from Malawi 
(Table 1). All participants were members of the research 
team for the LIFE study, and the majority (90%) had a clin-
ical background: 50% of the participants were nurses, and 
35% were physicians. Most trainees in Malawi were nurses 
(10 of 13), whereas most trainees in India were physicians 
(5 of 7). More than half (55%) had more than 10 years of ex-
perience in their role, and 45% had prior experience with ei-
ther the Dubowitz or Ballard examination. 

PRETRAINING SURVEY 

In the pretraining survey (Table 2), we asked participants to 
identify methods of both prenatal and postnatal gestational 
age assignment that they had previously used. Most par-
ticipants (85%) reported using LMP to estimate gestational 
age. More than half of the participants (55%) reported ever 
using any type of postnatal examination. Forty-five percent 
had used symphysis-fundal height to estimate gestational 
age, all in Malawi. 

When asked for participants’ opinions of which methods 
most accurately assessed gestational age in the absence of 
optimal prenatal dating, most trainees identified the ex-
amination of an infant after birth (60%). Less common an-
swers included third-trimester ultrasound (20%), LMP re-
call (20%), and birthweight (10%). No trainees identified 
symphysis-fundal height as an accurate dating method. 

The nine trainees who had previously used the Ballard or 
Dubowitz examinations identified challenges they had en-
countered. More than half (56%) had encountered parental 
discomfort during the administration of the examination. 
Nearly half (44%) also reported excessive crying by the ba-
bies. The same proportion (44%) reported feeling that they 
were either insufficiently trained or lacked confidence in 
their ability to accurately perform the examination 
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Table 2. Pretraining and posttraining survey results (N=20 unless otherwise specified). 

Pretraining n (%) 

 Methods used to estimate gestational age in clinical practice* 

 Last menstrual period 17 (85) 

 Examination of infant after birth 11 (55) 

 Symphysis-fundal height 9 (45) 

 Ultrasound, first trimester 9 (45) 

 Ultrasound, second trimester 8 (40) 

 Ultrasound, third trimester 9 (45) 

 Birthweight 5 (25) 

 
Past challenges encountered with use of Dubowitz or Ballard examination (among trainees with previous 
experience)* (n/N) 

 Discomfort by mothers 5/9 (56) 

 Baby cries too much 4/9 (44) 

 Provider lack of confidence in conducting the examination 3/9 (33) 

 Provider concerns related to hurting the baby 3/9 (33) 

 Baby becoming too cold 1/9 (11) 

 Insufficient provider training 1/9 (11) 

Posttraining  

 Confidence performing the examination  

 Not at all confident 0 (0) 

 Slightly confident 0 (0) 

 Moderately confident 11 (55) 

 Very confident 9 (45) 

 Length of training  

 Too short 6 (30) 

 Just right 14 (70) 

 Too long 0 (0) 

 Perceived challenges related to examination/training*  

 Takes too much time to learn 6 (30) 

 Takes too much time to perform 5 (25) 

 Too complex 3 (15) 

 Afraid of hurting the baby 2 (10) 

 Other 1 (5) 

 Perceived challenges related to parental acceptance of the examination* 

 Baby cries too much 14 (70) 

 Pain caused to baby 13 (65) 

 Harm to baby 8 (40) 

 Long duration of examination 8 (40) 

  Other 3 (15) 

*Respondents could select more than one answer. 

POSTTRAINING SURVEY 

After training, all participants reported confidence in their 
ability to complete the examination (Table 2). The majority 
(70%) reported that the length of the training was appro-
priate; however, when asked for recommendations to im-
prove the training, 70% suggested adding components to 
the training to make it longer and more in-depth. Most 
recommended more hands-on practice, particularly with 

preterm infants. 
Nearly all trainees (89%) believed that they would use the 

Dubowitz examination in their clinical practice in the fu-
ture and that it would not cause disruptions in workflow. 
Most trainees (58%) did not think that the Dubowitz ex-
amination would be limited because of the physical space 
in their work environment. Some concerns were expressed 
about the time required to learn and complete the examina-
tion. Thirty percent of participants reported that the train-
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ing took too much time, and 25% reported that it took 
too long to perform the examination. Eighty-five percent of 
trainees anticipated that parents may have a negative per-
ception of the examination, including concerns that the ex-
amination would cause distress or pain to their child. 

DUBOWITZ STANDARDIZATION FINDINGS 

TRAINER-TRAINEE AGREEMENT: INDIVIDUAL SIGNS 

Trainees independently completed the Dubowitz examina-
tion on 23 infants for trainer-trainee comparisons. For each 
individual sign, we calculated the trainer-trainee agree-
ment as the percentage of trainee scores falling within one 
score point of the trainer (Figure 1). We found greater than 
80% agreement for 16 of the 22 signs (male/female genitalia 
considered separately). For five signs, 100% of trainee val-
ues were within a single point of the trainer. These signs 
were female labia, ear recoil, breast size, scarf sign, and skin 
texture. The four signs with the lowest rate of agreement 
were popliteal angle (74%), head lag (73%), male testes 
(70%), and edema (61%). 

TRAINER-TRAINEE AGREEMENT: COMPOSITE SCORE 

Bland-Altman analysis comparing trainee to trainer gesta-
tional age scores demonstrated 95% limits of agreement of 
-3.7 to 2.7 weeks with no significant bias (Figure 2). On 
subgroup analysis, physicians performed similarly to nurses 
(physicians: 95% CI -3.9 to 2.1 weeks; nurses: 95% CI -3.4 
to 3.0 weeks). Most infants included in this analysis were 
late preterm (34-36 weeks’ gestation) or term (≥37 weeks’ 
gestation) with a range of paired average values between 
34.4- and 39.4-weeks’ gestation; the mean difference was 
not significant. The average time for a trainee to complete 
the composite examination was 14 minutes. 

DISCUSSION 
PRINCIPAL FINDINGS 

The Dubowitz examination is a tool that can improve the 
classification of infants as preterm in the absence of prena-
tal care. We found that clinicians could be trained to per-
form the Dubowitz examination with a reasonable level of 
competency and that trainees did not perceive the time or 
complexity of the training to pose a significant barrier to 
implementation. After the training, all trainees reported 
confidence in their ability to complete the examination. 
Most reported that the training was of appropriate length. 
The predominant potential barrier to the administration of 
the Dubowitz examination by trainees was the perception 
of negative parental reactions to the examination. Although 
we expected that trainees would identify the complexity of 
the examination as a potential barrier to implementation, 
only a minority of trainees reported that the examination 
was too complex (15%) or time-consuming (30%) to teach 
health workers. 

At the end of the training, trainer-trainee agreement for 
individual signs was high, with more than 80% of trainee 
scores falling within one point of the trainer for most signs. 
Almost all (95%) of the trainee estimates of gestational age 

Figure 1. Trainer-trainee agreement on individual 
Dubowitz score signs: percentage of trainee scores 
within one point of trainer by individual sign 
(n=23). 

Figure 2. Bland-Altman plot of trainer-trainee 
agreement between the estimated gestational ages 
of trainer and trainee. 

Each dot represents a paired measurement that is averaged and plotted against 
the difference in values. Larger circles are weighted to indicate repeated pairs of 
trainee/trainer responses (occurred three times in this dataset). The 95% limits 
of agreement were -3.7 to 2.7 weeks. 

were within ±3 weeks of the reference pediatrician’s esti-
mate. It is possible that the distribution of composite scores 
would improve further if future trainings targeted the in-
dividual signs associated with the lowest levels of trainer-
trainee concordance. 

STRENGTHS AND LIMITATIONS OF THE STUDY 

Strengths of this study include (1) the combination of a 
posttraining skills assessment with the survey exploring po-
tential barriers to implementation of the Dubowitz exami-
nation and (2) the inclusion of participants in select study 
facilities in both India and Malawi. Other studies have fo-
cused primarily on the accuracy of the Dubowitz examina-
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tion compared with other methods of gestational age as-
signment, not on questions related to training. 
Furthermore, we found no previously published qualitative 
studies related to the feasibility of implementing the 
Dubowitz examination in a clinical setting in LMICs. The 
information from our study contributes to these gaps in the 
literature. 

Like all research, our study had some limitations. Be-
cause this was conducted in preparation for a separate 
study, the number of trainees was limited. This small sam-
ple size may have limited our ability to detect results that 
were manipulated as a result of intrahospital or regional 
trends. Nearly half of the trainees had prior experience per-
forming either the Dubowitz or the Ballard examination, 
although several reported that they had received only ab-
breviated training. The assessment of trainer-trainee agree-
ment was conducted immediately after the training but ide-
ally would also be conducted at a later time to assess skill 
retention. Infants examined in this workshop were late 
preterm or full term; therefore, the results may not be ap-
plicable to a population that was extremely or moderately 
preterm. 

DIFFERENCES IN RESULTS FROM OTHER STUDIES 

Trainees did not express concern about the complexity of 
the Dubowitz examination or the belief that it could be 
harmful to the examined infants. This is contrary to the 
opinion expressed elsewhere in the literature. Other au-
thors have identified the complexity of the Dubowitz exam-
ination as the impetus for creating simplified postnatal as-
sessments, such as the New Ballard.19–22 These simplified 
methods of gestational age calculation are typically short-
ened at the cost of examination validity.15 Only 25% of 
trainees in our study were concerned that the examination 
would take too long for health workers to perform in a clin-
ical setting. 

One hindrance to widespread implementation may be 
the time required to conduct the examination. On average, 
trainees required 14 minutes for completion, a time that 
could be prohibitive in a busy clinical setting. We anticipate 
the time required to perform the examination may decline 
with practice, which would be consistent with other studies 
of the Dubowitz examination in which the average time 
ranged from 5 to 8 minutes.23 

Another reported barrier to Dubowitz implementation 
was the concern that the examination may harm or cause 
discomfort to the infant. The Dubowitz examination has 
been deemed by some researchers and clinicians to be ex-
cessively disturbing to an infant.24 Certain neuromuscular 
signs, such as ventral suspension, have been considered 
particularly concerning.25 In our survey, only a small per-
centage (10%) of trainees were concerned that they may 
harm the infant being examined. 

IMPLICATIONS FOR CLINICIANS AND POLICYMAKERS, 
UNANSWERED QUESTIONS, AND FUTURE RESEARCH 

Our results suggest that examiners can be trained to an ad-
equate level of proficiency after a brief workshop. Particular 
focus on the individual signs with the lowest trainer-trainee 

agreement in subsequent training sessions (edema, testes, 
head lag) may improve agreement on composite scores. 
Nearly all participants in this study were either physicians 
or nurses, so these results related to the reliability after 
training may not be applicable to all cadres of health work-
ers. 

Contrary to the literature justifying simplified algo-
rithms of postnatal gestational age assignment, examina-
tion complexity may not be a significant barrier to imple-
mentation; other barriers such as time requirements or 
parental concern may need to be addressed. The majority of 
trainees believed that parents would find the examination 
to be excessively distressing to an infant. Future implemen-
tation efforts could include strategies to address parental 
concerns and minimize disturbance to infants. Our assess-
ment of potential barriers to implementation included 
trainees only. Future studies could include other stakehold-
ers such as traditional birth attendants, parents, or commu-
nity health workers. Focus-group discussions and in-depth 
interviews are a fruitful method of obtaining insight on 
feasibility and acceptability among clinicians and parents 
alike. 

CONCLUSIONS 

In settings in which prenatal care is limited or delayed, the 
Dubowitz examination is a valuable tool for gestational age 
assignment; however, implementation has not been wide-
spread. We demonstrate that clinicians can be trained to a 
sufficient level of reliability in a short session. Subsequent 
training workshops could be strengthened by placing 
greater focus on certain signs with lower rates of trainee-
trainer agreement. The time required to perform the ex-
amination may not be a barrier to implementation in cer-
tain settings. However, parental concerns may be a barrier. 
Strategies to better understand parental attitudes and over-
come this potential barrier should be included in future 
studies. Future research should also target other stakehold-
ers important to the adoption of the Dubowitz examination. 
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ABSTRACT 

 

Thyroid is an important endocrine gland, during first trimester enlargement of gland occurs and also 

increases the requirements of iodine. During this period insufficient intake of iodine results in 

hypothyroidism. As per recent research, prevalence of hypothyroidism has been increased in pregnant 

women. So, the cross-sectional study was conducted to assess nutritional profile of pregnant women 

diagnosed with hypothyroidism. Women were enrolled in the study as per eligibility criteria. 

Demographic information, biochemical parameters, dietary questions, 24-hour dietary recall and food 

frequency of pregnant women were evaluated. Our study resulted that pregnant woman were 

micronutrient deficient due to inadequate of nutrients in their diet. Also, this study supported that iron 

deficiency is associated with iodine deficiency which causes hypothyroidism.  

 

Keyword: Pregnant women, Nutritional status, Dietary intake, Hypothyroidism, Anemia.   

 

INTRODUCTION 
Thyroid is a crucial endocrine gland 

that governs the rate at which metabolism 

takes place in the cells. Thyroid hormones 

are not for immediate functions of life but 

their absence affects mental and growth 

improvements in infants
 [1]

. During first 

trimester of pregnancy gland increases its 

size by 10% and thyroxin and tri iodo-

thyronine increases half of its production 

due to which iodine requirements increases
 

[2]
. Inadequate iodine intake during this 

phase develops iodine deficiency which 

causes hypothyroidism. Thyroid disorder 

has huge impact on both mother and fetus. 

T3 and T4 are transported from placenta to 

fetus for development of brain and nervous 

system during pregnancy
 [3]

. Most common 

complications in maternal hypothyroidism 

causes preeclampsia, abruption placenta, 

preterm labor also affects fetal outcomes 

such as prematurity, low birth weight, 

stillbirth, and perinatal death.  

According to the study iodine 

supplements are given during first trimester 

which help in developing fetal brain, 

supplements given during third trimester 

cannot treat the brain damage
4
. Iodine 

Deficiency Disorder cannot be healed but 

can be prevented. ICMR recommended to 

consume 250 µg/day for Indian pregnant 

women. Iodine Deficiency Disorder is a 

major public health issue in almost 46 

countries, in which India has the largest 

number deficient children 
[5]

. Indian reports 

say that prevalence of hypothyroidism 

ranges from 4.8% to 11% 
[6-7]

. In India there 

is high prevalence of neonatal 

hypothyroidism about 4.2%. Various studies 

have reported that pregnant women are 
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more prevalent towards micronutrients 

deficiencies and protein energy 

malnutrition. 
[8-9]

. Therefore, this study was 

planned to assess nutritional profile of 

pregnant women diagnosed with 

hypothyroidism. 

 

Objective of the study 
1. To assess the nutritional profile by 24-

hour dietary recall and food frequency 

table among pregnant females in first, 

second and third trimesters detected 

with hypothyroidism.  

2. To study biomedical parameters of 

pregnant women in first, second and 

third trimesters detected with 

hypothyroidism.  

 

MATERIALS AND METHODS  

A cross-sectional study was 

conducted in Jawaharlal Nehru Medical 

College, KAHER, Belagavi. Pregnant 

women diagnosed with hypothyroidism 

from Dept. of Obstetrics & Gynaecology of 

Dr. Prabhakar Kore Hospital and MRC also 

PHCs and UHCs attached to J.N. Medical 

College were enrolled in the study as per 

eligibility criteria from the period of 

February 2021 to April 2021. A total of 36 

pregnant women were recruited in the study. 

Data was collected using predesigned 

structured questionnaire which included 

demographic information, biochemical 

parameters, dietary questions, 24-hour 

dietary recall and food frequency. Ethical 

clearance and inform consent were obtained 

before the study was conducted.  

Inclusion criteria: All Primi and 

Multigravida pregnant women with 

singleton pregnancy registered for Ante-

natal Checkups and diagnosed with 

hypothyroidism and were in either first, 

second or third Trimester of Pregnancy. 

Exclusion Criteria: Pregnant women with 

pre-gestational hypothyroidism, multiple 

pregnancies and Gestational trophoblastic 

disease were excluded. 

 

 

 

Parameters evaluated: 

1. Demographic Data: Age in years was 

noted of nearest completed year. 

Occupation of pregnant women was 

evaluated.  

2. Anthropometry parameters: Height 

was measured by Commercial 

stadiometer to the nearest 0.5 cm and 

weight was recorded in kilograms by 

Digital scale with an accuracy of 

+100gm with this BMI was calculated 

using kg/m
2 

formula.  

3. Maternal history: Pregnant women 

were briefed about their trimester, age 

when they got married, pre-pregnancy 

weight, thyroid detected, medications 

taken during pregnancy.  

4. Biochemical Parameters:  

 TSH levels: TSH levels were recorded 

by ultra-sensitive chemiluminescence 

serum method. 

 Blood glucose levels: Blood glucose 

levels were recorded using Random 

Blood Sugar (RBS) method and DIPSI 

(Diabetes in pregnancy study group of 

India) method. 

 Hemoglobin: hemoglobin was 

estimated using Shalis 

Hemoglobinometer.  

5. Nutritional Profile: Nutritional profile 

was assessed by: 

 24-hour dietary recall: Pregnant women 

were asked about their 24-hour diet, 

which included early morning meal, 

breakfast, lunch, evening snacks, dinner 

and bedtime.  

 Food frequency table: This table had 

list of all five food groups with iodine 

rich foods from which we found the 

frequency of each food group consumed 

by pregnant women.  

 

Methodology for data analysed: Data was 

entered in Microsoft Excel 2019, 

subsequently it was analysed using SPSS 

software version-22 and presented in the 

form of tables and bar graphs. Chi-square 

test was used for finding association 

between Nutritional profile and 

demographic variables. 
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RESULTS 

Maternal health is complex, many 

physiological, biochemical and hormonal 

changes occur in body which requires more 

nutrients and strength. Nutritional status of 

pregnant women is also influenced by her 

genetic, socioeconomic, and environmental 

factors, as well as infections and 

environmental conditions, all of which can 

impair foetal growth.
 

Total 36 pregnant 

women were taken in the study. 

Socioeconomic profile was evaluated, in 

which majority (44.4%) of pregnant women 

were between the age group 26-30 years. 

About 38% were in pre-obese category as 

per BMI classification of obesity, 27% had 

normal BMI, 22% were obese class I, 8% 

were obesity class II while only 2% were 

underweight. 86% of the subjects were 

housewife. [Table No.1] 
 

Table No 1. Socio-demographic profile: 

Socio-demographic data  Frequency Percentage 

Age <= 25 (Group1) 15 41.7% 

 26 – 30 (Group2) 16 44.4% 

 31 – 35 (Group3) 3 8.3% 

 36+ (Group4) 2 5.6% 

BMI* Underweight (<18.5kg/m2) 1 2.78% 

 Normal weight (18.5-22.9 kg/m2) 10 27.78% 

 Pre-obesity (23.0-24.9 kg/m2) 14 38.89% 

 Obesity class I (25.0-29.9 Kg/m2) 8 22.22% 

 Obesity class II (<30.0 Kg/m2) 3 8.33% 

Occupation Businesswoman 2 5.6% 

 Housewife 31 86.1% 

 KLE hospital clerk 1 2.8% 

 School teacher 1 2.8% 

 Staff nurse KLE 1 2.8% 

Trimester First trimester 4 11.1% 

 Second trimester 13 36.1% 

 Third trimester 19 52.8% 

Age of marriage <20years 2 5.6% 

 20 -29 years 32 94.4% 

* BMI given by WHO Consultative group for Asians cut-off levels (WHO/IASO/IOTF 2000)[10]. 

 

Table No. 2 Assessment of Average nutrient intake by 24-hour Dietary Recall 

Nutrients Mean ± SD Minimum Maximum 

Energy (Kcal) 1277.17 ± 282.18 (63.54%) 481.30 2010.00 

Protein (gm) 43.69 ± 8.78 (71.04%) 22.52 68.60 

Carbohydrates (gm) 188.62 ± 39.26 110.30 282.40 

Fats (gm) 30.44 ± 12.28 10.40 62.00 

Iron (mg) 19.87 ± 1.57 (73.59%) 15.27 24.40 

Figures in parenthesis indicates per cent of RDA 2020 

 

Table No. 2 reveals that subject 

participants had very less calorie intake as 

compared with recommended dietary 

allowance. Mean nutrient intake of pregnant 

women was 1277 kcal of energy, 43.69g of 

protein, 188g of carbohydrates, 30.44g of 

fats and 19.87mg of iron in their daily diet.  

Food frequency of pregnant women 

resulted that, cereals were the major food 

groups consumed on daily basis. Frequency 

of leafy vegetables consumption was daily 

(19.4%) and alternate days (44.4%). Non-

vegetarian foods like lean meat, red meat, 

eggs, and fish were prefer once or twice a 

week (36.11%). Iodine rich foods like 

cabbage, cauliflower, eggs, green leafy 

vegetables, onions, milk and milk products 

were more consumed on alternate days 

(38.88%).  
 

Table no. 3. Biochemical Parameters of enrolled pregnant 

women 

Bio-Chemical  Frequency Percent 

TSH level 

(mU/L) 

<= 5.0000 33 91.7% 

5.0001 - 9.0600 2 5.6% 

17.1801+ 1 2.8% 

Blood Glucose 

Level 

(mg/dl) 

<= 90.00 11 30.6% 

90.01 - 110.00 15 41.7% 

110.01 - 130.00 9 25.0% 

130.01+ 1 2.8% 

Anaemia 

(g/dl) 
Normal 19 52.8% 

Mild 6 16.7% 

Moderate 10 27.8% 

Severe 1 2.8% 

                           

TSH was estimated by sensitive 

chemiluminescence serum method 91.7% 
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had <=5.0mU/L of TSH level, 5.6% had 

5.0-9.0mU/L and 2.8% had 17.1mU/L TSH 

level. 30.6% pregnant women had blood 

glucose level less or equal to 90.mg/dl, 

41.7% were in between 90-110mg/dl and 

25% were in between 110.1-130mg/dl and 

one pregnant woman had more than 

130mg/dl (2.8%). 52% of them had normal 

haemoglobin, 16.7% were mild anaemic, 

(27.8%) were moderate anaemic and (2.8%) 

were severely anaemic. [Table No.3] 

 

 
Graph No. 1 Distribution of study population as per TSH level 

 

Table No. 6 Mean TSH levels 

TSH Levels  Values Number % 

First trimester Normal 0.6–3.4 mU/L 3 8.33% 

 Low < 0.6 mU/L 0 0.00% 

 Hypothyroidism >3.4 mU/L 1 2.78% 

Second trimester Normal 0.37–3.6 mU/L 7 19.44% 

 Low < 0.3 mU/L 0 0.00% 

 Hypothyroidism >3.6 mU/L 6 16.67% 

Third trimester Normal 0.38–4.0 mU/L 17 47.22% 

 Low < 0.3 mU/L 0 0.00% 

 Hypothyroidism >4.0 mU/L 2 5.56% 

Cut off of TSH level[11] 

 

Mean TSH level of pregnant were, 

in first trimester 2.78% had hypothyroidism, 

in second trimester 16.67% of them had 

hypothyroidism and in third trimester 5.56% 

had hypothyroidism.  

 

DISCUSSION 

The present study was designed to 

assess the Nutritional profile of pregnant 

women from all three trimesters who were 

diagnosed with hypothyroidism, with the 

help of questionnaire socio demographic 

information was obtained in which majority 

of them were pre-obese (38.8%). Similar 

cross-sectional study conducted in Belagavi 

showed that 51.5% pregnant women had 

normal BMI
 [12]

. Another related study was 

conducted in Karnataka which reported that 

majority study participants (71.79%) had 

normal BMI
 [13]

. High BMI is linked with 

increased risk health factors during 

pregnancy, which affects both maternal and 

fetal health. Excessive weight gain burdens 

the strain on organs and increases the 

incidence to toxaemia. 

   Undernutrition pregnant women 

have adverse effects on their fetal outcomes. 

So, to assess nutritional status of pregnant 

women our study included food frequency 

table and 24-hour dietary recall which 

showed that pregnant women had 

inadequate energy, protein, carbohydrate 

and fat in their diet. Previous study 

conducted in Belagavi showed up similar 

results that pregnant woman consumed low 

dietary intake than RDA (ICMR)
[12]

. Similar 

study in Karnataka reported that 80.34% & 

90.60% of study participants were not 
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consuming adequate energy and protein 

respectively. None of the subjects consumed 

energy more than 2500 kcal
[13]

. Rural 

pregnant women of Haryana state were 

assessed on their nutritional profile which 

reported that women consumed low energy 

and protein compared with (ICMR 1989), 

women had inadequate cereals and pulses 

which are main source of energy and protein
 

[14]
. Low dietary intake during pregnancy 

affects the fetal growth and development, 

studies from NIN have indicated that 

maternal lean body mass is most 

vital determinant of infant’s birth weight.  

    Optimum nutrition during pregnancy 

needs adequate amount of macro and micro 

nutrients to have a positive pregnancy 

outcome. Poor nutritional status results in 

micronutrient deficiencies mainly iron and 

iodine deficiency. In the present study we 

recorded haemoglobin levels of pregnant 

women which showed 11.11% were mild 

iron deficient, 16.67% were moderate and 

2.78% were severe anaemic. A similar study 

conducted in Vadodara, Gujarat reported 

that majority of the study population had 

low haemoglobin levels in which 66.4% 

were mild iron deficient, 22.7% were 

moderate and 2.73% were severely anaemic
 

[15]
.  

   Another study conducted in Delhi 

showed that 78.8% of pregnant women were 

suffering from iron deficiency in which 29% 

were mild iron deficiency, 48% were 

moderate and 2% were severely anaemic
 [9]

. 

Supplementation of iron and iron rich diets 

can help to overcome the deficiency. Iron is 

associated with iodine deficiency which 

often results hypothyroidism. Studies have 

showed that low haemoglobin levels predict 

higher TSH and lower TT4 concentrations 

in iodine deficiency
 [16]

.  

   Mean TSH values of the study 

participants were higher than normal values 

in all first, second and third trimesters, 

>3.4mU/L, >3.6mU/L, >4.0mU/L 

respectively. Similar study conducted in 

India found that 13.13% of pregnant women 

had hypothyroidism whose mean TSH level 

during first trimester (3.42 8.85mU/L), 

second trimester (3.20 6.54mU/L) and 

third trimester (2.97 2.71mU/L), which 

were higher than American Thyroid 

Association criteria
 [17]

. Another similar 

study was conducted in Delhi of first 

trimester pregnant women which showed 

14.3% of them had more TSH value than 

their cut-off value which was 4.5 μIU/L
 [17]

. 

Further this study reports that 

hypothyroidism has significant relation with 

pregnancy which has adverse maternal 

complications and fetal complications 

include low body weight, fetal death, fetal 

goitre and decreased IQ. Iodine deficiency 

in mother can lead to abortion, still births, 

congenital anomalies, increased perinatal 

mortality, cretinism and psychomotor 

defects.  

  Blood glucose level in the present 

study population was ranging in between 

90-130mg/dl which is considered as normal 

blood glucose level. Pregnant women 

having blood glucose level above 140mg/dl 

is considered as gestational diabetes 

mellitus (GDM)
[18]

. Diabetes during 

pregnancy increases the risk of adverse 

maternal, fetal and neonatal outcomes. 

Women are more likely to have preterm 

births, premature rupture of membranes, 

babies are born with high weights which is 

difficult during delivery. There is no such 

treatment for diabetic pregnant women for 

reduces birth weight of babies or reduced 

impact on pregnancy outcome
 [19-21]

.  

                       

CONCLUSION 
1. The Carbohydrates, Protein, Fats, Iron 

and Energy consumption was less in our 

study population as compare to RDA 

given by ICMR in pregnant women.  

2. About 2.78% had hypothyroidism in 

second trimester and 16.67% of them 

had hypothyroidism in third trimeter.  

3. About 52% of study population has low 

levels of hemoglobin 

 

Limitation 

We couldn’t include a bigger group 

of study population due to COVID 

Pandemic 
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INTRODUCTION

In early 2020, a novel coronavirus disease (SAR-COV
2) was discovered, which spread worldwide, and was
finally declared a global world threat, in the month of
March 2020.[1,2]First reported in the Wuhan Province of
China, this emerging respiratory disease caused large-
scale panic and has endangered the very defining aspect
of human behaviour - socialisation.

Studies done during past epidemics and pandemics have
shown that mental illness increases proportionately with
an increase in the spread of the disease.[3-6] Recently
some studies have begun to investigate anxiety, stress
and other emotional symptoms experienced during the
COVID 19 Pandemic.[7-10] Research done during the
COVID 19 Pandemic in Germany found that health
anxiety, cyberchondria and especiallythe combination of
the two was associated with increased virus anxiety.[11]

Illness Anxiety Disorder (IAD) is a psychiatric disorder
defined by excessive worry of having or developing a
serious undiagnosed medical condition.[12] Studies have
shown that people with Illness Anxiety Disorder
experience persistent anxiety or fear of developing or

Background: Cognitive behavioral models of Illness Anxiety Disorder assume that normal bodily sensations
are interpreted as signs of a serious illness. This increase in bodily sensation and its interpretation can be
significantly influenced by several triggering factors. As these triggering factors, especially during the
COVID 19 pandemic have not been studied yet, we conducted an online survey among the Indian population
(N=532, 57.3% female, M

age
= 26.97 years, SD = 12.72).

Methodology: The survey consisted of two psychometric scales - the SHAI (to evaluate health anxiety
levels) and LSNS (to evaluate Social Networking). The results were analysed using Spearman’s correlation
coefficient and the SPSS tool.

Results: We observed that health anxiety levels showed positive correlation with time spent reading COVID
related news (r = 0.2063) and negative correlations with social networking score (r = -0.2524).

Conclusion - These findings suggest that increased media consumption and social isolation serve as a risk
factor to developing COVID associated Illness Anxiety Disorder.

Keywords:Keywords:Keywords:Keywords:Keywords:  COVID 19, Illness Anxiety Disorder, Isolation, Media Consumption

.
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having a serious medical illness and this has adverse
effects on their daily life.[13] Cognitive behavioural models
of this illness anxiety assume that normal bodily sensation
(such as functions of digestion and sweating) or benign
symptoms are interpreted as threatening and as signs of
a severe illness.[14,15] The increase in bodily sensation
and their perception and interpretation can be significantly
influenced by several factors such as internet usage,
media consumption and knowledge about the virus.[15-

17] However, results of previous studies are inconsistent
about media consumption and its effects on illness anxiety
during a virus pandemic.

Social support is the care or help from others that an
individual can feel, notice or accept.[18,19] Good social
support can safeguard one against stress and
depression.[20,21] Studies have shown that long term social
isolation is a major risk factor for depressive and anxiety
disorders.[22] During the COVID 19 lockdown, for the
first time in people’s lives, they experienced an unwanted
and prolonged separation, from a vital, and deeply human
aspect of their existence. There is a paucity of knowledge
about social isolation and its role during the COVID 19
pandemic. Moreover, there has been no research
conducted on social isolation and its effect on illness
anxiety disorder.

The objective of this study was to survey COVID 19
associated illness anxiety disorder in India and investigate
links between IAD, social isolation, and media
consumption. The primary objective was to understand
the prevalence of COVID 19 associated illness anxiety
disorder in India. The secondary objective was to
understand the correlation between IAD, social isolation
and media consumption.

It was hypothesised that social isolation aggravates
Health Anxiety (i.e. one is more likely to have IA when
more socially isolated). It was also hypothesised that
increased media consumption is strongly associated with
high IA scores.

MATERIAL AND METHODS

The study was conducted as an online survey on the
google forms platform. People were recruited via social
media - Facebook, Instagram, Linkedin, Whatsapp and
Twitter. The inclusion criteria were age more than 18,

giving informed consent, and fluency in written
English.The study received approval from The JNMC,
Belagavi Institutional Ethics Committee.

The first case of SARS COV 2 in India became known
at the end of January 2020.[23] As on 19th July, there
were 370,000 active cases with 26,000 deaths in India.[24]

The survey was conducted against a backdrop of India
hitting the one million mark (wrt total number of
infections), while the lockdown restrictions were slowly
being relaxed.

Responses of 532 individuals were recorded between
13th July 2020 and 26th July 2020. The study received
approval from The JNMC, Belagavi Institutional Ethics
Committee.

The survey contained semi structured and self-reported
questionnaires. It included informed consent, questions
regarding socio-demographics, questions about self-
practice measures in response to COVID-19, questions
about previous history of physical and mental illness,
and psychometric scale (consisting of SHAI, LSNS).

Psychometric Scales

1. Short Health Anxiety Inventory (SHAI) - SHAI is
an 18 item, self-report instrument developed by
Salkovskiset al.[25] It is based on the cognitive model
of health anxiety and hypochondriasis.[14] Each of
the 18 questions has 4 statements, where the
individuals have to choose the statement which best
reflects their feelings over the past 6 months. The
statements are scored on a 4 point Likert scale
between 0 and 3.

The scale has 2 sections:

A. Health anxiety and its cognitive, affective and
behavioural aspects

B. Negative consequences if an illness occurred in
the past.

A cut-off score of 18 was used to diagnose an
individual as having IAD.

2. Lubben Social Network Scale (LSNS-6) - The
LSNS-6 is a 6 item self report instrument developed
by Lubben et al.[26] It is used to assess perceived
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Table 1. Sociodemographic characteristics of study sample

Variable IAD IAD Prevalence p VALUE
(n=532) Present Absent (present/

(n=131) (n=401) n*100)

Age <25 (n=381) 109 272 28.6 0.0007
≤ 25 (n=151) 22 129 14.56

Gender Male (n=227) 43 184 18.94 0.0087
Female (n=305) 88 217 28.85

Education 10th Pass (n=4) 1 3 25 0.3046
12th Pass (n=265) 75 190 28.3
Graduate (n=157) 36 121 22.92
Post Graduate (n=97) 17 80 17.52
Not Applicable (n=9) 2 7 22.22

Family <1 Lakh (n=53) 14 39 26.41 0.0357
Income 1 - 2.5 Lakh (n=58) 23 35 39.65
(annual) 2.5 - 10 Lakh (n=179) 42 137 23.46

>10 Lakh (n=242) 52 190 21.48

Locality Urban (n=481) 116 365 24.11 0.4039
Rural (n=51) 15 36 29.41

Risk factors IAD IAD Prevalence p VALUE
Presen Absent (present/
(n=131) (n=401) n *100)

H/O Physical Yes (n=68) 20 48 29.41 0.3265
Illness No (n=464) 111 353 23.92

H/O Mental Yes (n=58) 32 26 55.17 <0.0001
Illness No (n=474) 99 375 20.88

Family H/O Yes (n=48) 23 25 47.91 0.0001
Mental Illness No (n=484) 108 376 22.31

Table 2. Risk factors associated with IAD
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social support received from family and friends.
This 6 item questionnaire is scored from 0-5 with
a cutoff score of  <12 (less than 12) to be
considered as socially isolated.

RESULTS

Responses of 532 individuals were recorded between
13th July 2020 and 26th July 2020. 57.3% respondents
were female (305) and 42.7% were male (227). The
mean age of the participants was 26.97 years with a
standard deviation of 12.72, ranging between 15 to 81
years. 71.62% were between the age of 15 to 24 (381
participants), 7.52% in 25 to 34 age group (40
participants), 6.39% between 35 to 44 (34 participants),
7.71% in 45 to 54 (41 participants) and 6.77% above
the age of 55 (36 participants). When asked about ‘state
of current residence’ 53.4% chose Karnataka,11.1%
Delhi-NCR and 7.1% Maharashtra.

With regard to the SARS COV 2 infection, when asked
“What is the closest proximity to someone who
contracted COVID 19”, 5.3% chose colleague, 7.3%
chose friend, 6.6% chose immediate family member,
19.9% chose neighbour and 61.8%reported not being in
proximity to anyone currently infected.

Prevalence

To calculate the prevalence of illness anxiety disorder
among our study population we used a cutoff score of
18 on the SHAI scale. 131 out of 532 people were
screened positive giving a prevalence of 24.62 percent.

The results in the inference column can be interpreted
as follows:-

(i) NS - Not Significant (p > 0.05)

(ii) S - Significant (p value between 0.05 and 0.01)

(iii) VS - Very Significant (p value between 0.01 and
0.001)

(iv) HS - Highly Significant (p < 0.001)

Table 1 shows the sociodemographic factors related to
illness anxiety disorder. The variable is comparable in
both groups - patients who screened positive and those

who screened negative for IAD. The difference,
statistically, was highly significant for age, very
significant for gender and significant for family income.
IAD was seen to be more common at a younger age
(28.6% vs. 14.56%), females (28.85% vs. 18.94%)
and a lower middle income group.

Table 2 shows the risk factors that are most commonly
seen with IAD. History of mental illness (yes 55.17%
vs. no 20.88%) and family history of psychiatric illness
(yes 47.91% vs. no 22.31%) were more commonly
seen in patients who were screened positive for IAD
and the results were, statistically, highly significant.

Table 3 shows the relationship between COVID 19 related
responses and prevalence of IAD. No statistical
significance was found.

Table 4 shows the hypothesized risk factors seen with
IAD. It was observed that patients who were socially
isolated showed a higher prevalence of IAD than those
who weren’t (36.14% vs 19.39%) and the results were,
statistically, highly significant.

Correlational analysis

Spearman’s correlation coefficient was calculated to
establish a relationship between the hypothesized risk
factors and IAD. A positive correlation was established
between average time spent reading COVID 19 related
news and IAD (r = 0.2063, p < 0.0001 HS) i.e. more
time spent reading COVID related news was associated
with higher scores of IAD.

A negative correlation was established between social
network score and IAD (r = -0.2524, p < 0.0001 HS)
i.e. lower scores on the social network scale (socially
isolated) are associated with higher scores of IAD.

DISCUSSION

Prevalence

The results of the study should be interpreted against
the backdrop of the situation in India and subsequently
the world. At the time the study was conducted, the
total number of cases in India had hit the one million
mark, while the worldwide total number of cases was
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Table 3. COVID 19 related responses

Risk factors IAD IAD Prevalence p VALUE
Present Absent (present/
(n=131) (n=401) n *100)

Proximity to Colleague (n=27) 5 22 18.51 0.0522
COVID Friend (n=38) 11 27 28.94
positive Family (n=34) 15 19 44.11
patient Neighbor (n=105) 28 77 26.66

Not Applicable 72 256 21.95
(Nobody) (n=328)

Weekly 1 time (n=121) 34 87 28.09 0.715
contact with 2 – 3 times (n=148) 34 114 22.97
people outside 4 – 6 times (n=60) 15 45 25
(in lockdown) > 6 times (n=106) 22 84 20.75

0 (None) (n=97) 26 71 26.8

Table 4. Hypothesized risk factors for IAD

at 28.9 million. The lockdown regulations were finally
being lifted across the world, and the ‘unlock’ process
had been initiated in India. A study conducted in the
early weeks of June sampling the general public of
India, concluded that the population exhibited good
knowledge, attitude and practice towards the COVID

19 pandemic, which was, in itself, a significant milestone
crossed for a third world country like India.[27]

Our study reported a prevalence of 24.62% for IAD.
Various studies done to assess the prevalence of health
anxiety among a general population using diagnostic

Hypothesis Present Absent Prevalence p VALUE
(n=131) (n=401) (present/

n *100)

Avg time <30 mins (n=6) 1 5 16.66 0.1256

(daily) spent 30 mins - 1.5 hr (n=59) 9 50 15.25
on internet 1.5 - 2.5 hr (n=93) 20 73 21.5

2.5 - 4 hr (n=134) 38 96 28.35
4 - 6 hr (n=135) 29 106 21.48
>6 hr (n=105) 34 71 32.38

Avg time >30 mins (n=282) 59 223 20.92 0.1171
(daily) spent 30 - 59 mins (n=169) 52 117 30.76
on COVID 60 - 89 mins (n=47) 13 34 22.82
related news ≥ 90 mins (n=24) 7 17 9.16

Social Isolation Isolated (n=166) 60 106 36.14 <0.0001
Not Isolated (n=366) 71 295 19.39
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interviews have reported a prevalence between 5.7% to
10.6%.[28-32]A study by Tyreret al., which used SHAI as
a diagnostic tool on medical inpatients, reported a
prevalence rate of 19.9%.[33] However there has been
no study conducted on IAD and its epidemiology during
a pandemic. High prevalence rates of IAD in our study
can possibly be attributed to the media presence of the
COVID 19 pandemic.

Regarding the socio demographic variables, our study
saw that IAD was more common at a younger age, in
females and in a lower-middle income group. Regarding
health anxiety, Noyes et al. and Riefet al. reported a
higher prevalence seen in an older age group.[28,31] This
difference might be due to the higher knowledge levels
of the COVID 19 pandemic seen among the younger
age group. The difference in the gender prevalence (high
in females) reflects the already established gender gap
for IAD.[34]Lastly, previous studies have been inconsistent
regarding the role of socio-economic status for IAD.[28,32]

The high prevalence of IAD seen among the middle
class can possibly be attributed to the worldwide
economic recession and a steep increase in healthcare
costs during the COVID 19 pandemic.

There are various risk factors which can contribute to
developing IAD. We compared three such factors -
H/O physical illness, H/O psychiatric illness and family
H/O of psychiatric illness. It was seen that IAD was
more common in participants who had a history of
psychiatric illness. This was consistent with studies by
Barsky et al. and Scarella et al. who found that patients
with hypochondriasis had at least one other psychiatric
comorbidity.[35,36]In our study, family H/O psychiatric
illness was associated with higher prevalence rates of
IAD. Similar results were found by Taylor et al.[37]

Regarding the hypothesized risk factors, it was seen
that IAD was more common in participants who were
found to be socially isolated. This could possibly be due
to the high morbidity and mortality of the COVID 19
pandemic which has induced a fear of a lack of support
system.

IAD Levels

Concerning the hypothesized risk factors and its effect
on IAD, it was seen that both time spent reading COVID

related news and social isolation had a significant effect
on health anxiety levels. Participants who spent more
time (e” 90mins) reading COVID related news reported
higher levels of health anxiety, and positive correlations
were found between the two. This positive correlation
is consistent with the cognitive behavioural models of
health anxiety and previous findings, and further
confirms the wide held assumption that excessive media
usage during the pandemic is associated with increased
anxiety.[38,39] We also saw that socially isolated participants
reported higher health anxiety scores, and negative
correlations were found between the two traits - Social
networking and health anxiety. This could possibly be
due to the fear of a lack of support system among the
socially isolated participants.

Implications

Implications of the study may be to reduce the potential
strain on the healthcare system by bringing to public
awareness the existence of Illness Anxiety Disorder and
to reduce the risk factors for IAD (increased media
consumption, social isolation). With respect to media
consumption, it can be reduced by educating the
population regarding its harmful effects and
recommending reputable sources for information. Social
isolation can be reduced by educating the public about
its harmful effects and recommending virtual meetings
among friends and family. In this age of digitization,
interventions to reduce IAD in the form of online tools
could be seen as a promising way to control this
psychiatric pandemic.

Limitations

Our study had some limitations, and these are mentioned
below.

1. Compared to face-to-face interviews, self-reporting
has several biases.

2. The sampling done was a convenience mode of
sampling and also, since this was an online-based
survey, this study is not representative of those
who had limited access to the internet.

3. There were some discrepancies in the sampling.
The age group of people who responded was skewed
towards the younger age groups, and more females
had responded to the survey.
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4. The psychometric scale (SHAI) employed by our
study is used only for screening and cannot be
used to make a diagnosis for IAD.

5. The sample size of our study was average and
additional studies employing larger samples could
help verify the results.
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INTRODUCTION

Belching is expulsion of air from the upper gastrointestinal
tract. It’s a physiological process in which the ingested
air is expelled out through mouth to relieve the distention.
An average rate of 30 belches/24 hours is considered
normal.[1] Some patients present with excessive belching
that markedly affects their day-to-day life and out of
those 50% have symptoms of dyspepsia.[2]Belching can
be of two types, gastric and supra-gastric belching.
The physiological belching in which the ingested air
originating from the stomach is expelled out, is called
gastric belching. On the other hand, when air is expelled
out before reaching the stomach, it is called supra-
gastric belch.[3] It has been implied that supra-gastric
belching begins as a voluntary attempt to relieve any
upper GI discomfort and eventually becomes a learned
behavior.[4] It has also been demonstrated that the
frequency reduces when patient is distracted and
disappears during sleep, implying that there might be a
psychological factor associated.[5]

Belching, sometimes is the primary presenting complain
in patients, who may become resistant to treatment and
are difficult to treat. This case has been reported to
present the challenges faced while managing one such
patient.

CASE

A 36-year-old married female, handloom weaver,
presented to the psychiatry OPD with her husband with
complains of persistent belching for 15 days. Patient

was apparently alright 15 days back when she developed
belching, which would persist throughout the day with
varying intensity and would stop only when the patient
falls asleep. Due to excessive belching, patient would
complain of heart burn and nausea and would eventually
induce vomiting to relieve the discomfort. Patient was
extremely troubled by it and reported it to be quite
debilitating as it was affecting her day-to-day activities.

Similar complaints were reported 4 years back when
following a 2-day episode of vomiting and gastritis,
patient developed belching for which she consulted
multiple general practitioners and gastroenterologists,
underwent multiple blood investigations, endoscopies and
manometries, all of which were within normal range.
Patient was tried on proton pump inhibitors, antacids
and baclofen, however, did not report any improvement
in symptoms. Patient was finally referred to a psychiatrist
to rule out any functional etiology and was put on
Dosulepin 75mg to which the patient showed almost
100% remission in belching for about 6 months.
However, has currently worsened while on medications
and was admitted.

While interviewing the patient and her mother, they
informed about significant interpersonal issues and
frequent fights between her and her husband and
reported this worsening to have been preceded by one
such incident.

On mental status examination, patient was conscious,
cooperative, was seen belching during the interview,
the belching used to stop while the patient was talking
and would resume soon after. The frequency would
increase when patient was spoken to about her stres-
sors and interpersonal issues with husband. Patient had
a depressed affect, was preoccupied with her present-
ing somatic complaints, had death wishes and ideas of
helplessness, hopelessness and worthlessness.
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On routine investigations, patient’s complete blood
counts, liver function tests, serum electrolytes, TSH
and kidney function tests were all within normal range.

Patient was shifted over to Desvenlafaxine 100 mg.
During the ward stay, patient was seen to be quite
distressed by the belching and would disturb the other
patients at night and thus, had to be shifted to an isolation
room. Patient was also started on inj. Lorazepam 6 mg
in divided dosing for the same. Along with medications,
patient was psycho-educated and explained about the
mind-body relation. Supportive psychotherapy was done
and interpersonal stressors with husband were addressed.
Patient was also counselled regarding the negative
consequences of belching and was explained positive
coping strategies.

However, after 15 days of admission, patient reported
no improvement and was then shifted to Sertraline
100mg and was started on ECTs. After 4 ECTs, patient
reported almost 70% improvement and by the 6th ECT,
reported 100% improvement. The patient was
subsequently discharged and on follow up after 15 days,
reported to be maintaining well.

DISCUSSION

The case described above was diagnosed as conversion
disorder with dysthymia. It can be deduced that her
psychological factors were contributing to her somatic
complaints and her belching was masking her underlying
depression. However, she did not show any improvement
with antidepressants and responded to ECTs. ECTs have
been reported to show improvement in somatic symptom
and conversion disorders with comorbid depression
previously. For example, a study done by Leong et al.,

out of 21 patients suffering from somatic symptom
disorder, 18 showed improvement in pseudo neurological
symptoms and 14 showed improvement in pain
symptoms upon receiving ECTs.[6] Similarly, a 55-year-
old female with somatic symptom disorder with comorbid
severe depression,who did not respond to medications,
responded well to 7 ECTs.[7] This case report was
intended to add on to the existing literature of effective-
ness of ECTs in conversion and somatic symptom
disorders who have underlying depression.
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Abstract

Original Article

introduction

The COVID-19 crisis emerged into one of the most difficult 
global socioeconomic situations of our times and has been quite 
disruptive. It is but natural to be stressed in such an unforeseen 
and difficult situation. Staying healthy both physically and 
mentally is of utmost importance during these uncertain times 
as it plays a very crucial role in handling the ongoing crisis 
and ensuring smooth living. A study by Wegner et al. found 
that during binge eating days, participants reported having 
significantly worse mood than on nonbinge days.[1]

During any outbreak of an infectious disease, the population’s 
psychological reactions play a critical role in shaping both 
the spread of the disease and the occurrence of emotional 
distress and social disorder during and after the outbreak.[2] 
Studies show that COVID crisis has had psychological impact 
with associated conditions of depression, posttraumatic stress 

disorder, and even suicide.[3-5] The COVID-like pandemic also 
affects a person in terms of confusion, anger, fear, boredom, 
stigma, and stress over the loss of life-sustaining resources 
according to some researches.[6,7] Globally, at present, there 
are increased worries and apprehensions among the public 
regarding acquiring the COVID-19 infection, and therefore, 
people have higher perceived needs to deal with their mental 
health difficulties.[8]

Psychological health becomes more important during these 
difficult days, due to the challenges like isolation, restricted 
social activities, fear of contracting illness etc. These challenges 
culminate into stress, anxiety, and depression.[9] Novelle and 
Diéguez in their study have suggested that while the drug 

Background: Obesity due to inappropriate eating habits, including overeating, has recently been discussed during this COVID pandemic crisis in 
the context of stress. Emotional overeating (EOE) is sometimes considered as a strategy for emotion regulation. Considering this fact, this study 
used a snowball technique to analyze the prevalence of EOE caused due to stress during this pandemic situation. Methodology: The present 
cross-sectional online study of 607 respondents across all regions of India attempts to assess the perceived stress levels during COVID-19, 
evaluate their tendency to engage in emotional eating, and examine the relationship between perceived stress and emotional eating during 
COVID-19 situation. Results: Stress perception is significantly associated with EOE and such phenomenon is marginally more prominent in 
females more than males. A negative association of age, though weak (r = −0.34, p< 0.05), has been found with both perceived stress levels 
and EOE, signifying that the youngsters are more prone to stress and overeating than older persons, during these COVID times. The study 
also evidenced that people with psychiatric conditions are significantly more affected than others. Similarly, the average EOE scores for such 
persons were also higher, and they may be more vulnerable to emotional eating. Conclusion: EOE is significantly associated with perceived 
stress; the association is more prominent in females. Younger people and people with mental illness display significantly more emotional 
eating behavior during stress.

Keywords: COVID-19, emotional overeating, mental health, perceived stress

Address for correspondence: Dr. Bheemsain Tekkalaki, 
Department of Psychiatry, KAHER’s Jawaharlal Nehru Medical College, 

Belagavi ‑ 590 010, Karnataka, India. 
E‑mail: tbheemsain@gmail.com

Access this article online

Quick Response Code:
Website:  
 www.anip.co.in

DOI:  
10.4103/aip.aip_18_21

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

How to cite this article: Mohapatra S, Mohapatra M, Kar SK, Tekkalaki B. 
Perceived stress and emotional overeating during COVID-19 pandemic. 
Ann Indian Psychiatry 2021;5:132-8.

Perceived Stress and Emotional Overeating during COVID‑19 
Pandemic

Shrusty Mohapatra, Mamta Mohapatra1, Sujita Kumar Kar2, Bheemsain Tekkalaki

Departments of Psychiatry, KAHER’s Jawaharlal Nehru Medical College, Belagavi, Karnataka, 1Professor and Dean, International Management Institute, New Delhi, 
2Department of Psychiatry, King George’s Medical University, Lucknow, Uttar Pradesh, India

Submitted: 12-Feb-2021 Revised: 16-Mar-2021  Accepted: 22-Apr-2021 Published: 28-Oct-2021

[Downloaded free from http://www.anip.co.in on Tuesday, January 18, 2022, IP: 10.232.74.27]



Mohapatra, et al.: Stress and overeating during COVID‑19 pandemic

Annals of Indian Psychiatry ¦ Volume 5 ¦ Issue 2 ¦ July‑December 2021 133

addiction process has been highly researched, eating addiction 
is a nascent field suggesting a need for such studies.[10]

In the current scenario, where talks of preserving our health 
prevail every dinner table conversation, it has become 
inevitable to include concepts of good mental and physical 
health to help us fight the coronavirus pandemic. For 
containment of the outbreak, strategies adopted are isolation 
and physical distancing which disrupt personal and professional 
lives severely. To add to the misery, we are fed with a lot of 
misinformation via media and social media, fuelling stress, and 
mass hysteria. In addition, the “fear of transmission” begets 
stigma, marginalization and xenophobia, as well as the “fear 
of fellow humans.”[11] Besides, adapting to lifestyle changes 
such as working from home, temporary unemployment, 
home-schooling of children, and lack of physical contact with 
other family members, friends, and colleagues and managing 
the fear of contracting the virus and worry about people close 
to us who are particularly vulnerable, are challenging for all 
of us says a WHO report (2020).[12]

So the important questions to be considered in this situation 
are what stress is and how to manage it? The body’s physical, 
mental, and emotional response to changes around and not 
being able to cope with the specific demands and events is 
termed as stress. Pressure and stress for a short period is 
sometimes healthy as it can improve productivity. It is usual to 
get short-term pressures and stress which can even catapult us 
to action or to change in a positive manner. However, chronic 
stress adversely affects a human being physically and may 
cause deterioration in their quality of life.

Different human beings respond differently to certain 
situations, which is subjective in nature. If a situation causes 
stress to some, it can affect their physical and mental health by 
producing chemicals and hormones with increased heart rate, 
faster brain, and energy burst. Severe acute stress can lead to 
mental health issues/disorders.

Studies have reported that psychological stress is often 
associated with greater food consumption, particularly 
consumption of high-fat foods. While it is obvious that 
emotional eating behavior is likely to be related positively to 
stress, yet, the process of this phenomenon has been a subject 
of little research. A study which induced negative emotions 
and regulated food intake suggests that the regulation strategies 
people use to deal with these emotions are responsible for 
increased eating.[13] In the studies conducted by Epel et al., it 
is evidenced that on a stress day, cortisol reactivity predicted 
eating more and that such reactivity was related to greater 
intake of sweet food.[14] Another research suggests that stress 
may play a critical role in obesity, specifically for persons with 
an increased glucocorticoid exposure or sensitivity.[15]

Weight gain during self-quarantine can be associated with 
inadequate sleep, snacking after dinner, lack of dietary 
restraint, eating in response to stress, and reduced physical 
activity, as stated by Zachary et al.[16] Loss of control in eating 

and overeating is evidenced to support the convergent and 
predictive validity of this relationship, through a number of 
anthropometric, psychosocial, and eating behavior-related 
factors.[17]

Just as calorie intake restriction could help mitigate the 
deleterious impacts of a bout of physical inactivity, overeating 
under conditions of home confinement is very likely to 
exacerbate these consequences.[18] Therefore, there is a need 
for a study which analyzes the direct association between 
overeating and stress during such tumultuous times.

The present study was primarily conducted to assess 
perceived stress levels in the Indian population related to 
COVID-19, evaluate their tendency to engage in emotional 
eating, and examine the relationship between perceived 
stress and emotional eating during COVID-19 situation. The 
theoretical constructs and analysis of results are depicted in 
the framework [Figure 1].

mEthodology

This cross-sectional descriptive study was undertaken in 
India using snowball sampling technique. Ethical clearance 
was obtained from the institutional ethics committee. Two 
standardized questionnaires were used to collect data. Google 
Forms was used for developing the online questionnaire, and 
the same was shared through E-mail, WhatsApp, and LinkedIn 
with the respondents to elicit responses. Respondents were 
also requested to further circulate to their family members and 
friends, to give a diverse base to the set of responses.

Only participants with access to the Internet could participate 
in the study. Participants with age more than 18 years, able 
to understand English, and willing to give informed consent 
were included. Filling up the study questionnaire was 
voluntary and was in simple English for easy understanding 
by all the respondents. Informed consent was obtained before 
the participant proceeded to respond to survey questions. 
The participants were encouraged to roll out the survey to as 
many people as possible. The link was forwarded to people apart 

Figure 1: Theoretical model of study
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from the first point of contact. The data were collected during 
a period of 7 days, during 6.00 p.m. June 13, 2020–6.00 p.m. 
June 20, 2020. The number of responses received was 607. 
We were able to collect data from across various states of 
India. The sociodemographic variables included age, gender, 
occupation, education, and area of residence.

The questionnaire had three main parts. The first part elicited 
information on demographic data, where mention of name was 
optional. A total of twenty questions were asked, apart from the 
sociodemographic section. The second part dealt with a set of 
questions that evaluated the perceived stress levels in a scale 
of 4 using the Perceived Stress Scale (PSS) by Cohen et al. 
reporting of the respondents on what they have gone through 
in the last 1 month on a five-point scale: Never, almost 
never, sometimes, fairly often, and very often. There were 
ten multiple-choice questions in this section which measured 
the degree to which situations in one’s life are appraised as 
stressful. Items were designed to tap how unpredictable, 
uncontrollable, and overloaded respondents find their lives. 
The scale also included a number of direct queries about current 
levels of experienced stress. PSS scores were obtained by 
reversing responses (e.g. 0 = 4, 1 = 3, 2 = 2, 3 = 1, and 4 = 0) 
to the four positively stated items (items 4, 5, 7, and 8) and 
then summing across all scale items.[19]

The third section evaluated the levels of emotional eating 
tendencies using the Emotional Eating Questionnaire 
developed and validated by Garaulet et al., which 
consisted of ten questions to measure the relation 
between food intake and emotional stress, with responses 
scaling from “0” = never, value “1” = sometimes, value 
“2” = generally, and value “3” = always.[20]

Score between 0 and 5: You are a nonemotional eater. Your 
emotions have little or nothing to do in your eating behavior. 
You are a person with great stability with respect to your 
feeding behavior. You eat when you feel hungry, regardless 
of external factors or emotions.

Score between 6 and 10: You are a low emotional eater. It is 
rare that you solve your problems with food. However, you 
feel that certain foods affect your will.

Score between 11 and 20: You are an emotional eater. Your 
responses indicate that to some extent your emotions influence 
your diet. Feelings and mood in some moments of your life 
determine how much and how you eat.

Score between 21 and 30: You are a very emotional eater. If 
you’re not careful, food will control your life. Your feelings 
and emotions constantly rotate around your food.

Statistical analysis
The data were entered into Microsoft Excel spreadsheet. 
Data were described in terms of percentage and average with 
standard deviation (SD). A comparison of sociodemographic 
characteristics between male and female participants was done 
by applying Chi-square test. The association of perceived stress 

and emotional overeating (EOE) was done by correlational 
analysis.

Ethical clearance
Ethical clearance was obtained from the institutional ethics 
committee, KAHER’s J.N Medical College, Belagavi, 
Karnataka. With Ref no. MDC/DOME/357.

rEsults

The online study surveyed a total of 607 sample responses 
distributed across various regions of India having a marginal 
majority of males at 51.1%. For the total sample, the mean 
age is 36.3 (SD = 13.9) years and median of 29 years, with 
the age of respondents ranging widely from 13 years to 
78 years. For males, the mean age is 38.2 (SD = 14.5), and 
for females, the same being less at 30.2 (SD = 11.6). The 
educational attainment levels show that majority (79.4%) 
are either postgraduates (53.2%) or graduates (26.2%). 
Only 3% of the sample population had studied up to 
secondary level. One-third of the sample constituted students, 
followed by government employees (16.8%), educators, 
homemakers, and also health-care providers. Out of a sample 
of 607 respondents, 53.3% of the respondents belonged to 
North India whereas 16.6% were from South India. There 
were also representations from East India 13.3% and West 
India 11.9%. Central India and northeast states of India also 
had representation in the sample [Table 1].

A question was asked about the preexisting health conditions, 
and it was found that an overwhelming 79.4% of the sample 
did not have any preexisting medical condition while 
20.6% had some preexisting medical problems or the other. It 
is also reported that around 2.3% had preexisting psychiatric 
conditions [Table 1].

Table 2 shows the total distribution of the responses across 
gender in terms of the extent of perceived stress. It can be 
observed that most of the participants had expressed existence of 
stress perception during the COVID times. The relation between 
food intake and emotional stress is summarized in Table 3.

The PSS and EOE score intervals were taken, and individual 
respondents were placed in five score intervals of 0–5, 
6–10, 11–20, 21–30, and 31–40. The number of persons 
falling in various scores shows their varying degrees of 
stress perception (PSS) or the vulnerability to emotional 
eating (EOE). It is observed that 511 persons (84%) came in the 
scoring range of 11 and above indicating that they had perceived 
stress sometimes or often. There is a significant difference in 
the PSS levels of males and females (χ2: 40.3867; P < 0.00001).

Mild form of EOE was seen among 36.73% of males and 
33.22% of females. Moderate degree of EOE was seen 
with 30.61% of males and 41.93% of females. Severe EOE 
is reported among 2.04% of males and 7.42% of females. 
Moderate-to-severe EOE was reported in 42.22% of the total 
participants. There is a significant difference in the EOE 
behavior of males and females (χ2: 25.9511; P < 0.00001).
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The average perceived stress score which theoretically ranged 
between 0 and 40 was observed to be around 19.5 (SD = 6.3) on 
an average for all the respondents, and separately, the perceived 
stress score for males was lower at 19.4 (SD = 5.7) and that for 
females was at 20.4 (SD = 5.4). The measure for EOE due to 
stress had a range of 0–30. It was observed that the average EOE 
score was 9.5 (SD = 5.6). In case of this measure, there was a 
striking difference in the average score of males at 8.7 (SD = 5.1) 
as compared with females at 11.2 (SD = 5.9), establishing the 
fact that females are more prone to EOE than males.

Age and perceived stress are likely to be negatively 
correlated as, with age and experience, one learns how to 

face challenges and manage stress in life, in general. The 
study also corroborates these with a negative correlation 
between age and perceived stress as also between age and 
EOE. A correlation between age and perceived stress score 
as well as EOE score was analyzed for all the respondents, 
gender-wise, and it was found that there exists a negative 
correlation between age and PSS (r = −0.34) as also similarly 
a negative correlation was observed between age and EOE 
at r = −0.31.

In our study, we found that perceived stress and EOE 
are correlated. The correlation found between perceived 
stress and EOE stood at r = 0.44. Such correlation was a 

Table 1: Sociodemographic and clinical details of participants (n=607)*

Sociodemographic variables n Male (n=294), n (%) Female (n=310), n (%) χ2, P
Education

Secondary 12 5 (42) 7 (58) 17.1, 0.00067
Higher secondary 113 36 (32) 77 (68)
Graduate 159 88 (56) 70 (44)
Postgraduate 323 165 (52) 156 (48)

Occupation
Government employee 102 74 (73) 27 (27) 49.82, <0.00001
Student 202 65 (33) 136 (67)
Educator 64 27 (43) 37 (57
Health-care provider 13 8 (62) 5 (38)
Others 226 12 (53) 105 (47)

Preexisting health (medical) condition
Yes 125 69 (55) 55 (45) 3.0339, 0.0815
No 482 225 (47) 255 (53)

Preexisting psychiatric condition
Yes 14 3 (21) 11 (79) 4.26, 0.039
No 593 291 (49) 299 (51)

*Three participants prefer not to disclose their gender

Table 2: Perceived stress among the study participants (n=607)

Domains of perceived stress Never 
(0)

Almost 
never (1)

Sometime 
(2)

Fairly 
often (3)

Very 
often (4)

Often (fairly+very) (%)

Upset because of or related to COVID-19 that happened 
unexpectedly

81 124 209 130 63 32

Unable to control the important things in your life because of 
or related to COVID-19

93 135 162 147 70 36

Felt nervous and stressed (because of or related to COVID-19) 101 156 164 118 68 31
Felt confident about your ability to handle your personal 
problems*

18 69 158 205 157 60

Felt that things were going your way (because of or related to 
COVID-19)*

60 168 201 122 56 29

Found that you could not cope with all the things that you had 
to do (because of or related to COVID-19)

94 161 173 131 48 29

Been able to control irritations (because of or related to 
COVID-19) in your life*

31 108 169 184 115 49

Felt that you were on top of things (because of or related to 
COVID-19)*

65 144 220 119 59 29

Angered because of things that happened that were outside of 
your control (because of or related to COVID-19)

91 123 152 165 76 38

Felt difficulties were piling up so high that you could not 
overcome them (because of or related to COVID-19)

138 167 166 108 28 22

*The scores have been reversed during for these positive questions to find stress levels
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tad stronger for males (r = 0.46) as compared with female 
respondents (r = 0.37) [Table 4].

It is observed that though there is a weak correlation in 
the perceived stress as also EOE parameters across age, a 
strikingly significant difference is observed between males 
versus females in all the age groups, in terms of stress 
perception and EOE, both. Young females in the age group 
between 13 and 30 years exhibited around 23.5% higher stress 
perception than their male counterparts with an accompanied 
27.94% higher average EOE score than males in the same age 
group. Similarly, females in the age group of 31–50 years 
evidenced average PSS and EOE scores higher by 23.3% 
and 29.75% as compared with males. Even at the older age 
group of 51 years and above, a similar trend was observed, 
signifying that basically, females have had substantially higher 
stress perception accompanied by almost equally higher 
vulnerability to EOE, as compared with males, during the 
present COVID pandemic situation.

The responses were analyzed specifically for persons with 
psychiatric condition and also for persons with some medical 
conditions such as diabetes and hypertension separately. 
It was found that the average perceived stress scores for 
people with psychiatric condition are significantly higher 
at 22.57 (SD = 6.99) as compared with the overall average 
PSS of 17.39 (SD = 7.38). Similarly, the average EOE scores 
for such persons with psychiatric condition were also higher 

at 15.36 (SD = 4.75) as compared with the overall average EOE 
score of only 9.49 (SD = 5.57) for the entire population. This 
shows that people with psychiatric conditions are significantly 
affected more in terms of stress perception and also are more 
vulnerable to EOE.

Analysis was undertaken in terms of comparing the average 
PSS and EOE scores of persons with any medical condition 
versus the overall population. It is observed that while the 
stress levels are not so different than overall population, the 
average EOE scores of persons with medical conditions 
(such as diabetes and hypertension) are higher at 10.1 (SD = 5.60) 
as compared with overall average EOE of all persons at 
9.49 (SD = 5.57). This shows that those people who are under 
some medical conditions or other are apparently marginally 
more vulnerable than the overall population in terms of EOE.

discussion

The results of the study reveal that stress perception is 
significantly associated with EOE and such phenomenon is 
more prominent in females than males, during this pandemic. 
There exist multiple positive prospective associations between 
negative affect (such as stress) and subsequent binge eating,[21] 
as binge eating or EOE often acts as a coping mechanism for 
certain individuals.

A negative association of age, though weak, has been found 
with both perceived stress levels and EOE, signifying that the 
youngsters are more prone to stress and overeating than older 
persons, during these COVID times. Studies in the past have 
also suggested that being in charge of one’s emotions comes 
with higher level of emotional intelligence and emotional 
maturity which grows with age leading to a belief of being 
in control of life and a belief in the ability to attain goals by 
well-directed efforts.[22]

Table 3: Emotional overeating among study participants (n=607)

Questionnaire Never (0) Sometime (1) Generally (2) Always (3) Generally+always (%)
Do the weight scales have a great power over you? 
Can they change your mood?

172 306 96 33 21

Do you have crave for specific foods? 46 346 145 70 35
Is it difficult for you to stop eating sweet things, 
especially chocolate?

272 203 74 58 22

Do you have problems controlling the amount of 
certain types of food you eat?

213 278 88 28 19

Do you eat when you are stressed, angry or bored? 169 260 122 56 29
Do you eat more of your favorite food and with less 
control when you are alone?

171 244 122 70 32

Do you feel guilty when eat “forbidden” foods, like 
sweets or snacks?

207 229 103 68 28

Do you feel less control over your diet when you are 
tired after work at night?

202 248 106 51 26

When you overeat while on a diet, do you give up and 
start eating without control, particularly food that you 
think is fattening?

290 229 63 25 14

How often do you feel that food controls you, rather 
than you controlling food?

235 263 70 39 18

Table 4: Correlation between perceived stress and 
emotional overeating

Total participants Male participants Female participants
r=0.4431 r=0.4632 r=0.3681
p<0.05 p<0.05 p<0.05
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The study also evidenced that people with psychiatric 
conditions are significantly more affected than others in terms 
of stress perception and also are more vulnerable to EOE 
whereas otherwise medically ill persons are only marginally 
more affected than overall population. This observation, read 
with the positive correlation between perceived stress and 
EOE, strongly suggests that during the COVID-19 pandemic, 
there is a need for taking extra care of persons with psychiatric 
condition in terms of managing the stress level and containing 
EOE. However, this observation should be interpreted with 
the limitation in mind that, the number of individuals with 
psychiatric conditions being small (n=14), and no formal 
diagnostic tests were used to diagnose psychiatric illnesses. 
Another study has found that lifestyle-related risk factors 
such as smoking, obesity, and inactivity endanger medical 
conditions leading to an increased mortality and morbidity 
among patients with mental disorders[23] and such preexisting 
mental disorders, coupled with added pandemic situation, 
aggravate the stress levels more in such population with 
accompanying EOE and other manifestations.

The results thus point out to the fact that there is a general need 
to contain stress, to avoid EOE and related problems, which 
is more specifically required in case of persons with mental 
disorders, females, and also youngsters, during this pandemic. 
This study hopes to contribute significantly toward putting 
thrust on the mental health-care area and bring awareness 
among the public in general to take into account the role 
of stress management and emotional control in this corona 
pandemic situation.

The present study has found a positive and significant 
relationship between perceived stress and EOE. However, 
the study admittedly has some limitations. Being an online 
survey, we have adopted convenience sampling, only those 
who have access to the Internet and are in direct or indirect 
contact of the researchers. The study also has not alienated the 
other causative factors that would have gone into the pattern 
of EOE apart from stress as other reasons for overeating have 
not been sought from the participants. Besides, unlike an 
in-person survey, participants did not have the opportunity 
to ask any query, if any for clarifications. The concentration 
of sample is biased toward North India as over half of the 
responses are from that region. Therefore, the generalizability 
of the study findings is, to the above extent, weak. Being an 
online survey, the proportion of graduates and postgraduates 
is whopping high at around 79.4% giving a bias toward 
educated population.

conclusion

EOE is significantly associated with perceived stress; the 
association is more prominent in females. Younger people and 
people with mental illness display significantly more emotional 
eating behavior during stress. This is an important area of 
further research with wider scope in terms of expanded 
coverage and wider range of questions that can investigate 

other parameters that affect stress as also EOE. Besides, the 
study can also be done to differentiate behavior pattern of rural 
versus urban population, as also across states of India.
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Severe Acute Respiratory Syndrome Coronavirus 
2 Variants
All viruses are known to change over time, including severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
the virus that causes coronavirus 2019 (COVID-19). Many 
a time these changes have little or no impact on the virus’s 
properties. However, some changes do affect the virus’s 
properties, such as how easily it spreads, the associated 
disease severity, or the performance of vaccines, therapeutic 
medicines, diagnostic tools, or other public health and 
social measures.[1]

The World Health Organization (WHO), along with its 
partners, expert networks, national authorities, institutions, 
and researchers have been monitoring and assessing the 
evolution of SARS-CoV-2 since January 2020. During late 
2020, the emergence of variants that posed an increased 
risk to global public health prompted the characterization of 
specific variants of interest and variants of concern (VOCs) 
to prioritize global monitoring and research, and ultimately to 
inform the ongoing response to the COVID-19 pandemic.[1]

Omicron (B.1.1.529): Severe Acute Respiratory 
Syndrome Coronavirus 2 Variant
Omicron a (B.1.1.529): SARS-CoV-2 variant has a large 
number of mutations, some of which are concerning. 
Preliminary evidence suggests an increased risk of 
reinfection with this variant, as compared to other VOCs. 
The number of cases of this variant appears to be increasing 
in almost all provinces in South Africa. The current SARS-
CoV-2 reverse transcription-polymerase chain reaction (RT-
PCR) diagnostics continue to detect this variant. Several 
labs have indicated that for one widely used RT-PCR test, 
one of the three target genes is not detected (called S-gene 
dropout or S-gene target failure), and this test can therefore 
be used as marker for this variant pending sequencing 
confirmation. Using this approach, this variant has been 
detected at faster rates than previous surges in infection, 
suggesting that this variant may have a growth advantage.[2]

The B.1.1.529 variant was first reported to the WHO from 
South Africa on November 24, 2021. The epidemiological 
situation in South Africa has been characterized by three 
distinct peaks in reported cases, the latest of which was 
predominantly the Delta variant. In recent weeks, infections 
have increased steeply and coinciding with the detection 
of B.1.1.529 variant. The first known confirmed B.1.1.529 
infection was from a specimen collected on November 9, 
2021.[2]

Based on the evidence presented indicative of a detrimental 
change in COVID-19 epidemiology, the technical advisory 

COVID-19: Continues to be a Matter of Health Concern

Editorial

group on SARS-CoV-2 virus evolution has advised the 
WHO that this variant should be designated as a VOC 
and the WHO has designated B.1.1.529 as a VOC, named 
Omicron.[2]

Vaccine Effectiveness against Death from the 
Delta Variant
Sheikh et al.[3] reported on the vaccine effectiveness for the 
BNT162b2 vaccine (Pfizer – BioNTech) and the ChAdOx1 
nCoV-19 vaccine (AstraZeneca) against infection and 
hospitalization caused by the B.1.617.2 (Delta) variant 
of SARS-CoV-2 in Scotland. They used a Scotland-wide 
surveillance platform (Early Pandemic Evaluation and 
Enhanced Surveillance of COVID-19 [EAVE II]) that 
included individual-level linked data on vaccination, testing, 
viral sequencing, primary care, hospital admissions, and 
mortality among 5.4 million people (approximately 99% 
of the Scottish population). Overall, vaccine effectiveness 
against death from the Delta variant 14 or more days after 
the second vaccine dose was 90% for BNT162b2 and 91% 
for ChAdOx1 nCoV-19. It is really reassuring to note that 
vaccination offered such high protection from death very 
shortly after the second dose.

COVID-19 Vaccine Booster Dose
While the Indian Union Health Ministry has adopted a 
wait and watch policy, the medical fraternity has cautiously 
welcomed the recent observation by the WHO that people 
with weaker immune systems should receive an additional 
shot of approved COVID-19 vaccines.

The recommendation followed a 4-day meeting of 
the Strategic Advisory Group of Experts (SAGE) 
on immunization. A final report would be issued in 
December. The SAGE said moderately and severely 
immunocompromised persons should be offered an 
additional dose of all the WHO-approved vaccines “since 
these individuals are less likely to respond adequately to 
vaccination following a standard primary vaccine series and 
are at high risk of severe COVID-19 disease.” People aged 
60 and older who received the Sinovac and Sinopharm 
vaccines should get a third dose too, the experts added, 
although the use of other vaccines may also be considered 
depending on supply and access. “When implementing 
this recommendation, countries should initially aim at 
maximizing 2-dose coverage in that population, and 
thereafter administer the third dose, starting in the oldest 
age groups.

Given the current circumstance of the COVID-19 pandemic, 
it is necessary for health-care workers and providers to 
take care by practicing frequent hand sanitation, wearing 
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masks, and maintaining safe social distance.[4] Health-care 
workers need to be vaccinated as per the national health 
guidelines.[5,6] To this end, the government has currently 
notified the safety measures and travel guidelines.
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Background
Urological malignancies account for 
approximately 14% of all cancers in 
developed countries,[1] with cancers of 
prostate cancer antigen (PCA), bladder 
cancer antigen (BCA), and kidney being 
the 10 most frequent cancer entities in 
men. Due to the recent rise in the trend of 
urological malignancies, liquid biopsy in 
the form of tumor biomarkers is being used 
for the diagnosis of disease, identification 
of prognostic or predictive biomarkers, 
and for surveillance and monitoring of 
posttreatment patients. The term liquid 
biopsy refers to the use of blood and other 
bodily fluids as a surrogate of tissue samples 
for diagnostic purposes with a rationale 
to avoid unnecessary invasive procedures 
while providing the same diagnostic 
information.[2] Liquid biopsy also helps in 
selecting potentially responsive patients and 
predicting their outcomes. The pathologist 
has to integrate information from the data 
obtained from different sources to achieve a 
final diagnosis.[3]

Precise molecular biomarkers are 
hence urgently needed in the era of 
personalized medicine to support clinical 
decision-making. Excisional biopsies do 
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Abstract
Due to the recent rise in the trend of urological malignancies, noninvasive tumor biomarkers are 
being researched and used for many different clinical settings. Thus, the identification of specific 
and effective biomarkers in the form of liquid biopsy has become a major focus, mainly due to the 
necessity of selecting potentially responsive patients and predicting their outcomes. The rationale 
for using liquid biopsies instead of solid tissue samples is to avoid unnecessary invasive procedures 
which will provide the same diagnostic information. The main liquids tackled in patients with 
urological malignancies are blood and urine. In this review, we provide a detailed discussion on the 
potential clinical utility of diagnostic materials found in these liquids and will focus on cell-free DNA 
and other circulating molecules, such as circulating tumor cells, RNAs (microRNAs, long noncoding 
RNAs, and messenger RNAs), cell-free proteins, peptides, and exosomes as cancer biomarkers.
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not truly demonstrate tumor heterogeneity, 
both within a tumor and between primary 
tumor and metastases. Moreover, during 
monitoring/therapy, repeated biopsy is often 
painful and risky leading to nonfeasibility. In 
contrast, a liquid biopsy reflects the genetic 
profile of all tumor subclones present in 
a patient.[4] It also gives an opportunity 
to take serial samples to monitor tumoral 
changes. Meanwhile, it allows the clinician 
to administer a personalized therapy to 
the patients.[5] Liquid biopsy is capable of 
replacing or at least augmenting the use of 
invasive biopsy which has limited success 
and associated complications.[6] The main 
liquids employed in patients with urological 
malignancies are blood and urine.

In this review, we aim to provide a detailed 
discussion on the potential clinical utility of 
diagnostic materials found in these liquids. 
We will focus on cell-free DNA (cfDNA), 
circulating tumor cells (CTCs), 
RNAs (microRNAs [miRNAs], long 
noncoding RNAs [lncRNAs] and messenger 
RNAs [mRNAs]), cell-free proteins, peptides, 
and exosomes as cancer biomarkers for 
malignancies of kidney, bladder, and prostate.

Tumor cells and their components in 
body fluids

Tumor cells can reach the bloodstream 
from their original location through blood 
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and/or lymphatic vessels located in the tumor stroma or 
by vascular invasion. Via the lymphatics, tumor cells 
may reach the bloodstream, making CTCs and cfDNA 
detectable.[3] Tumor itself induces angiogenesis and also 
forms sinusoidal spaces where tumor cells protrude into 
the lumen making the tumor cells shed cell components 
and circulating tumor DNA (ctDNA) directly into the 
bloodstream.

The genitourinary tumors such as urothelial neoplasms 
of the renal pelvis, ureters, bladder, and urethra; renal 
cell carcinomas (RCCs); and prostate cancers shed cells, 
proteins, and nucleic acids in the urine.[7] The filtering 
membrane of kidney is permeable only to low-molecular 
weight DNA fragments, and therefore, the mean size of the 
cfDNA fragments released in the urine is approximately 
50–100 base pairs (70 KDa). This information is 
relevant to assess the source of urinary-free DNA. The 
high-molecular weight DNA found in urine speculates 
DNA derived from whole cells released by the urothelium 
or by renal tubules.[8] Since the prostate gland drains into 
the urethra, the genetic material from PCA that has spread 
within preexisting ducts and acini is easily detected in 
voided urine.[9] The highest cell yield has been noted in 
the first voided morning urine but should be processed 
immediately to avoid the degradation by nucleases. If not 
processed immediately, urine should be stored at 4°C or 
frozen at −20°C.[10]

Cell-free DNA
Although cfDNA was first identified in 1948, it has 
only recently been investigated as “liquid biopsy” as a 
cancer biomarker.[11] Tumors release DNA fragments into 
circulation that contain tumor-specific alterations including 
point mutations, copy-number variation, and DNA 
methylation. cfDNA can be derived from both apoptotic 
and necrotic cells in patients harboring cancer but are also 
detected in healthy individuals in very low concentrations. 
Classic methods for cfDNA assessment include polymerase 
chain reaction (PCR)-based approaches. More recently, 
digital PCR (dPCR) has emerged as a sensitive tool for 
the detection of point mutations in cfDNA. Targeted 
and whole-genome sequencing technologies are also 
increasingly being applied to cfDNA analysis.

Clinical applications of cell-free DNA

cfDNA has a wide range of diagnostic, prognostic, and 
predictive applications, as tabulated in Table 1. Circulating 
cfDNA levels, their integrity, methylation, and mutational 
status are being researched and studies have shown that 
cfDNA has great potential clinical utility for kidney, 
bladder, and prostate cancers.

Cell-free DNA levels

Various studies have been conducted which emphasized 
cfDNA of having promising diagnostic and prognostic 

applications in cancer. A study found that plasma cfDNA 
levels were lower in sorafenib-treated RCC patients with 
remission compared to those who progressed. Higher 
cfDNA levels during the course of treatment pointed 
towards a poor prognosis.[12] Another study found elevated 
plasma cfDNA levels in metastatic RCC compared to 
localized disease and predicted postoperative recurrence 
with 91% sensitivity and 100% specificity.[13] Urinary 
cfDNA levels were significantly elevated in bladder 
tumors,[14] whereas plasma cfDNA levels were elevated in 
prostate cancer relative to controls and benign prostatic 
hyperplasia (BPH) patients,[15,16] indicating that cfDNA 
levels served as a diagnostic marker for bladder and 
prostate cancer.

Cell-free DNA integrity

cfDNA is derived from both apoptotic and necrotic 
cells in patients harboring cancer. In healthy people, it 
predominately originates from the apoptotic cells and is 
highly fragmented. However, DNA from disintegrating/
necrotising tumour cells is made up of longer protein 
fragments.[17] cfDNA integrity evaluates the extent of 
cfDNA fragmentation and is calculated as the ratio of 
long-to-short cfDNA fragments derived from necrotic and 
apoptotic cells (necrotic/apoptotic), respectively.[18] Serum 
of RCC patients showed elevated cfDNA integrity relative 
to controls which increased proportionally with higher 
stage (T3) and larger tumor size (>4 cm).[19] A study used 
urine cfDNA integrity as a marker for early diagnosis of 
bladder cancer as its levels remained elevated in BCA 
patients compared to controls.[20] However, few reports of 
decreased cfDNA integrity in BCA patients have caused 
doubts about its diagnostic utility.

cfDNA was reported to be released by apoptotic and 
nonapoptotic cell death, before and 3 months after PCA 
diagnosis, whereas it was released only by nonapoptotic 
cell death 6 months after diagnosis, indicating that cfDNA 
can be used to follow the evolution of disease.[21] A study 
showed elevated urine cfDNA integrity in PCA with 
79% sensitivity and 84% specificity.[17] However, in another 
study, PCA patients were found to have contrastingly lower 
cfDNA integrity in serum relative to BPH and healthy 
individuals.[22]

To summarize, many studies observed a cancer-associated 
elevation in cfDNA integrity suggestive of necrotic 
cell death, but few contradicted this by mentioning 
the presence of more fragmented cfDNA and hence 
lower cfDNA integrity in cancer. The presence of more 
fragmented cfDNA in BCA and PCA was a result of 
cancer-induced apoptosis of peripheral noncancerous 
tissues. A study mentioned cfDNA fragmentation to 
display a stepwise increase with increasing histological 
grade,[22] again suggesting that high-grade tumors 
may disrupt peripheral tissues resulting in increased 
apoptosis.
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Circulating tumor DNA

ctDNA is a highly fragmented (180–200 base pairs), 
reliable, and easily accessible biomarker having a short 
half-life (ranging from 16 min-13 h) which gets rapidly 
cleared from circulation following surgery or systemic 
therapy.[23] Analysis of ctDNA requires highly sensitive 
techniques.

Epigenetic changes

Epigenetics is defined as “a stable heritable phenotype 
resulting from changes in a chromosome without alterations 
in the DNA sequence.”[24] Epigenetic changes include 
DNA methylation, histone modification, and noncoding 
RNA-associated gene silencing which initiate and sustain 
cellular epigenetics and have been identified in virtually 
all human cancers.[25] DNA hypomethylation activates 
oncogenes and chromosomal instability, whereas tumor 
suppressor genes are silenced by DNA hypermethylation. 
Epigenetic changes occur at the early stages of cancer 
initiation and accumulate during cancer progression. 
Thus, the detection of specific epigenetic modifications 
is being used for the molecular diagnosis of cancer and 
for prognostic purposes. The identification of epigenetic 
alterations in urological malignancies is now observed in 
urine and blood.

Cell-free DNA methylation

DNA methylation is chemically stable and can be 
accurately and sensitively measured in plasma, serum, and 
urine.[26] The quantification of methylated DNA fragments 
using PCR is performed after chemical treatment with 
bisulfite. Methylated/unmethylated DNA sequences are then 
discriminated using specific primers methylation-specific 
PCR (MSP). Enzymatic treatment is also possible, but they 
may lead to incomplete digestion impairing the specificity.

Cairns[27] analyzed methylation of six tumor suppressor genes 
in urine and concluded that promoter hypermethylation is 

diagnostic of early events in organ-confined kidney cancer. 
Serum cfDNA showing CpG island hypermethylation was 
frequently observed in patients with RCC with sensitivity 
of 63% and specificity of 87%.[28] Another study showed 
serum-containing methylated von Hippel–Lindau (91%) 
and RASSF1A (93%) DNA notifying of RCC.[29]

Methylation levels of POU4F2 and PCDH17 in urine 
discriminated BCA from healthy volunteers with 
90% sensitivity and 94% specificity.[30] Plasma samples 
of 27 BCA cases showed methylated DNA sequences in 
p16INK4a (18%) and p14ARF (56%) having a positive 
correlation with tumor grade and stage.[31] Urine TWIST1 
and NID2 methylation differentiated BCA patients 
from controls with a combined sensitivity of 90% and 
93% specificity.[32] DNA hypermethylation at PCDH10 
and PCDH17 correlated with stage and grade in BCA 
acting as independent predictors of cancer-specific survival 
patients.[33,34]

Hypermethylation of genes RASSF1, GSTP1, and RARB2 
was found in the serum of PCA patients.[35] Plasma level 
of methylated GSTP1 DNA showed a reduction following 
chemotherapy, indicating its potential as a predictive 
marker for chemotherapy response.[36] A positive correlation 
of serum GSTP1 hypermethylation and high Gleason 
score was also established.[37] RASSF1A, RAR-beta2, and 
GSTP1 hypermethylation were also correlated with the 
cumulative Gleason score, prostate-specific antigen (PSA), 
and advanced AJCC tumor stage.[35] Increased plasma 
cfDNA methylation of SRD5A2 and CYP11A1 in PCA 
patients with biochemical recurrence following radical 
prostatectomy indicated aberrant cfDNA methylation as an 
early predictor for disease recurrence.[38]

Cell-free DNA mutations

Somatic DNA mutations and chromosomal aberrations 
trigger cancer initiation and progression and when 

Table 1: Diagnostic, prognostic, and predictive applications of cell-free DNA
Clinical application Cancer type Sample Type of cfDNA analysis used
Diagnosis RCC

Bladder
Prostate

Urine
Plasma
Serum

cfDNA integrity
Methylation
DNA mutation
Alteration in DNA level

Prognosis RCC
Bladder
Prostate

Plasma
Serum

ctDNA levels
DNA integrity
Methylation

To predict recurrence RCC
Bladder
Prostate

Plasma
Urine

cfDNA%
Methylation
DNA mutations

To predict treatment response RCC
Bladder
Prostate

Plasma
Serum

cfDNA levels
Methylation
DNA mutation

RCC: Renal cell carcinoma, cfDNA: Cell-free DNA

[Downloaded free from http://www.jscisociety.com on Saturday, January 22, 2022, IP: 182.48.231.249]



Chandra, et al.: Liquid biopsy in urological malignancy

Journal of the Scientific Society | Volume 48 | Issue 3 | September-December 2021 127

released into circulation, these mutations in cfDNA 
become detectable in blood and urine. Chromosome 3p 
microsatellite alterations in plasma DNA and urinary 
telomerase reverse transcriptase (TERT) promoter 
mutations were found to correlate with bladder cancer 
recurrence,[39] while KRAS2 mutation in plasma proved as 
an early diagnostic marker.[40]

A panel of chromosomal variations detected in serum 
could discriminate benign prostatic hypertrophy and 
prostatitis from PCA with 90% accuracy.[41] Newly 
occurring focal somatic copy-number alteration status 
(androgen receptor [AR] and MYC) was reported in 
40% of patients with progressing metastatic PCA, indicating 
their value as prognostic biomarkers.[42] High-level AR 
copy-number gain in plasma served as a prognostic 
marker in castration-resistant prostate cancer (CRPC) 
patients.[43] Plasma AR mutations were detected in 
metastatic (CRPC) who were enzalutamide and abiraterone 
resistant.[44] Copy-number variation of serum CYP17A1 
and AR genes was assessed in metastatic CRPC patients 
receiving docetaxel-based chemotherapy followed by 
abiraterone. It was found that patients with copy-number 
gain had shorter progression-free survival and overall 
survival compared to patients with no gain, suggesting 
that AR and CYP17A1 copy-number gain acted as 
useful markers for abiraterone resistance.[45] Although 
the diagnostic accuracy of specific cfDNA mutations is 
high, the detection of rare variants can be challenging as 
tumor-specific mutations can be as low as 0.01% of total 
cfDNA.

Circulating Tumor Cells
CTCs in peripheral blood may occur as one cell/100 million 
cells that are circulating in the blood originating from the 
primary tumor or metastatic foci.[46] Thus, highly sensitive 
and specific analytical tools are needed for their detection, 
identification, and characterization. CTC counts predict 
disease burden whereas changes in CTC counts during the 
course of systemic therapy indicate treatment response.[47]

Patients of RCC with advanced stage and aggressive 
phenotypes showed elevated blood CTC levels correlating 
with lymph node status and presence of metastasis.[48] CTC 
enumeration also correlated with RCC progression and 
CTC-vimentin expression status.[49]

Circulating urothelial cancer cells served as a 
marker for metastatic bladder cancer detected by the 
CELLSEARCH™ assay.[50] High levels of serum and urine 
CTCs were detected in patients with urothelial carcinoma 
with 82% sensitivity and 62% specificity.[51] A study found 
CTC count in peripheral blood to be a predictor of early 
urothelial carcinoma recurrence and cancer-specific and 
overall mortality.[52]

The Food and Drug Administration (FDA) has 
approved the CELLSEARCH® CTC Test to monitor 

patients with metastatic PCA. This test counts CTCs 
of epithelial origin (CD45, EPCAM+, and cytokeratins 
8, 18+, and/or 19+) in whole blood.[53] CTCs were 
detected at high frequency in CRPC patients correlating 
with clinical outcomes.[54] In a phase III clinical study, 
patients with metastatic CRPC after three cycles of 
docetaxel–lenalidomide chemotherapy showed elevated 
CTC levels predicting poor survival.[55] CellSearch™ is 
currently the only FDA-approved CTC assay for prognostic 
evaluation of prostate, breast, colon, and lung carcinomas.

Due to variation in sensitivity and specificity, CTCs have 
not yet been fully accepted into clinical practice to guide 
treatment decisions. In addition, only a few instruments 
have reached the certification level for in vitro detection 
of CTCs. Therefore, researches are being done to analyze 
CTC content (e.g. miRNAs) as cancer biomarkers.[56]

Circulating RNAs
Circulating RNAs such as mRNAs, miRNAs, and lncRNAs 
serve as potential noninvasive cancer biomarkers. Many 
studies concluded to find altered levels of circulating RNAs 
in cancer, returning to normal postsurgery suggesting a 
tumor-associated release of RNA molecules.[57,58]

microRNAs

miRNAs are short noncoding RNAs, 21-23 nucleotides 
long that regulate gene expression by pairing to the 
3′untranslated region of their target mRNA.[58] Their 
association with cancer has been well appreciated as 
they play a key role in tumorigenesis, tumor progression, 
and metastasis.[59] Circulating miRNAs can be used as 
noninvasive cancer biomarkers due to their presence in 
blood, urine, saliva, tears, and cerebrospinal fluid.[60,61]

Studies reported raised serum levels of miR-210 in RCC 
patients relative to controls.[62,63] Raised circulating miR-221 
was used as a biomarker for RCC metastasis and elevated 
miR-221 with miR-222 in plasma was used to distinguish 
patients harboring RCC from controls.[64] Elevated urine 
miR-15a levels marked RCC patients, nearly undetectable 
in oncocytoma.[65] Elevated urinary miR-126 levels 
were noted in BCA patients[66] with significantly high 
urinary miR-146a-5p associated with tumor grade and 
depth of invasion.[58]

Four downregulated miRNAs and six upregulated miRNAs 
were identified in the sera of patients with PCA.[67] 
Elevated serum miR-21 levels were noted in patients with 
hormone-refractory prostate cancer, especially in those 
resistant to docetaxel-based chemotherapy.[68] In general, 
miRNAs have shown a great promise as cancer biomarkers. 
Many consistent reports have identified circulating miR-210 
and miR-126 as diagnostic markers of RCC and BCA, 
respectively, and miR-21 as a prognostic marker for PCA. 
Although these studies support the use of circulating miRNAs 
as biomarkers, they have yet to be clinically validated.
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long noncoding RNAs

LncRNAs are >200 nucleotides long which regulate 
gene expression at transcriptional, posttranscriptional, 
or epigenetic levels.[69] These get altered in cancers and 
promote tumor formation, progression, and metastasis.[70] 
A panel of five circulating serum lncRNAs (lncRNALET, 
PVT1, PANDAR, PTENP1, and linc00963) differentiated 
benign renal tumors from ccRCC.[71] Urinary sediments 
with elevated UCA1 levels were identified as a potential 
diagnostic marker for BCA with 81% sensitivity and 
92% specificity.[72] However, elevated blood UCA1 was 
observed in advanced BCA patients after cisplatin-based 
combination chemotherapy[73] making circulating UCA1 a 
promising biomarker for BCA diagnosis and therapeutic 
monitoring.

PCA3 has been the most credible example because of 
its specificity as a urine biomarker for prostate cancer. 
PROGENSA PCA3, an FDA-approved noninvasive urine 
test, guides the urologist and aids to take a decision for 
repeat biopsy in men of age 50 years and older, who 
have had ≥1 previous negative prostate biopsies.[74,75] 
Hypermethylation of lncRNA H19 in peripheral blood 
could distinguish PCA from controls,[76] whereas 
elevated plasma PCAT18 levels were noted in metastatic 
PCA.[77] Plasma MALAT1 levels were elevated in PCA 
and its elevated levels in urine prevented approximately 
30%–46% of unnecessary biopsies in patients with serum 
PSA of 4–10 ng/mL.[78]

Due to their tissue and cancer-specific expression patterns, 
circulating lncRNAs are now a new class of noninvasive 
promising cancer biomarkers in the field of clinical 
diagnostics. The application of cell-free UCA1 and 
MALAT1 as diagnostic biomarkers for bladder and prostate 
cancers, respectively, has now been well accepted, but a 
more detailed awareness of their biology is still required.

Messenger RNAs

Few reports dating back to the 1990s emphasized the 
association between cancers and circulating mRNAs.[79] 
They are considered cancer biomarkers as they translate 
the intracellular proteins and reflect intracellular processes. 
However, most of the mRNAs get degraded by RNAses 
leaving only a few stable mRNAs in circulation which get 
coupled with proteins and/or lipid carriers.[80,81] Urine CAIX 
splice variant mRNA showed high diagnostic performance 
for kidney, prostate, and bladder cancers.[82] B7-H3 mRNA 
in peripheral blood was significantly elevated in metastatic 
RCC.[83]

BCA patients showed significantly high urine UBE2C and 
CK20 mRNA levels.[84] CK20 was ascertained as a potential 
diagnostic marker for urothelial carcinoma which increased 
proportionally with tumor grade and stage.[85] Urine hTERT 
mRNA was found as a potential marker for early diagnosis 
and prognosis of BCA[86] and also as a marker of poor 

prognosis in PCA.[87] Whole blood AR-V7 levels served 
as predictive markers and treatment selection for PCA as 
they were associated with response to abiraterone treatment 
in metastatic CRPC.[88] Due to their lack of stability and 
inter-individual variability, circulating mRNAs have not 
been fully incorporated into clinical practice.[89] However, 
many reports have established the potential utility of 
AR-V7 in prostate cancer and hTERT mRNA in both 
bladder and prostate cancers. There will an improved 
diagnostic accuracy if all the circulating molecules are 
combined into one multi-marker test.

Circulating Proteins and Peptides
A number of commercially available noninvasive 
multi-marker tests designate proteomics and peptidomic 
analyses which have marked a new horizon for cancer 
biomarker discovery.[90,91] The prostate health index, a 
blood-based test, evaluates total PSA, free PSA, and 
pro-PSA for prostate cancer detection.[92] A multi-marker 
blood test, the 4KScore, gives an assessment of significant 
PCA (Gleason >7) before biopsy by combining four 
kallikreins (total PSA, free PSA, intact PSA, and 
hKLK2).[93] A urine-based diagnostic test for urothelial 
carcinoma, the ImmunoCyt™, detects cytoplasmic mucins 
and high-molecular weight carcinoembryonic antigen.[94] 
Aura Tek FDP Test™ evaluates the recurrence of bladder 
tumors by measuring urinary fibrin degradation products.[95]

Patients with high-grade RCC showed an elevated 
serum Hsp27.[96] Urine AQP1 and PLIN2 were identified 
as screening biomarkers for clear cell and papillary 
RCC.[97] A panel of four serum peptides was found to 
have 100% sensitivity and 93.3% specificity for RCC 
diagnosis,[98] with 12 urine peptides differentiating 
malignant from benign renal masses and controls.[99]

Urine levels of APOA1, APOA2, APOB, APOC2, APOC3, 
and APOE were seen to be elevated in BCA patients.[100,101] 
A signature of eight urinary peptides served as a marker for 
disease progression as they distinguished nonmuscle from 
muscle-invasive BCA.[102]

Urine β-MSMB was found to be lower in patients with 
PCA compared to benign prostatic conditions with greater 
sensitivity when paired with serum PSA.[103] Patients with 
CRPC showed raised plasma CAV1 and CAV2 compared 
to controls.[104]

It is ascertained that in spite of all challenges, proteomics 
shows clinical promise. Many independent studies have 
emphasized on the utility of circulating AQ1 and APOA1/
APOA2 as noninvasive markers for RCC and BCA, 
respectively. Recently because of the improved sensitivity, 
specificity, and the clinical success of multi-marker 
assays, there has been a shift from single to multi-marker 
assessment.
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Exosomes
Exosomes (30–100 nm) are actively secreted membrane 
vesicles that are present in nearly all body fluids[105] and 
influence therapeutic response by aiding in intercellular 
communication by transferring biologically active 
molecules.[106] They are stable carriers of various 
molecules (RNA, DNA, and proteins)[107] whose concentration 
rises in cancer patients.[108] There has been increasing interest 
in the application of exosomes as cancer biomarkers with 
techniques to extract these from plasma which include 
sequential ultra-centrifugation, ultra-filtration, immune 
capturing, and more recently field-flow fractionation.[109]

Elevated exosomal lncARSR levels in plasma indicated 
RCC in patients which also predicted poor response 
to Sunitinib, decreased postresection, and increased at 
relapse.[110] A study showed a strong association between 
exosomal levels of TACSTD2 and bladder cancer.[111] The 
lncRNAs HOTAIR, HOX-AS-2, ANRIL, and linc-RoR rich 
in urinary exosomes predicted high-grade muscle-invasive 
urothelial carcinomas.[112]

ExoDx™ Prostate (IntelliScore) is a recently developed 
FDA-approved noninvasive urine test that assesses 
the expression of three exosomal RNAs associated 
with high-grade PCA and complements serum PSA to 
distinguish high-grade PCAs (Gleason score ≥7) from 
low-grade PCAs.[113] Exosomal levels of miR-34a and 
miR-148a were significantly low in urines of PCA patients 
v/s BPH patients.[114] Exosomal serum MDR-1, MDR-3, 
and PABP4 proteins were enriched in docetaxel-resistant 
CRPC patients relative to docetaxel-sensitive patients.[115]

Exosomes contain “pure” fractions of cancer cell 
components including nucleic acids, proteins, and 
metabolites. However, only a few of them have been 
accepted in clinical practice because of the lack of 
accurate and precise isolation/detection methods. We 
speculate that the development of sensitive capture 
platforms will bring the novel exosomal biomarkers into 
foreground. A brief tabulated summary of important and 
accepted circulating biomarkers in urology has been 
described in [Table 2]. Table 3 enumerates few tumor 
markers with their test name that are commercially 
available specifically for diagnostic and prognostic 
purposes in urology.

Challenges Faced by Liquid Biopsy
Despite many advancements in the diagnostic field of 
liquid biopsy, there are several challenges faced in the 
preanalytical and analytical phase. Few pros and cons have 
been mentioned in Table 4.
♦	 The amount of diagnostic material is usually 

contaminated by normal cell components and nucleic 
acids making the visual assessment of the enriched 
diagnostic material impossible. It can only be estimated 
through characterization for cancer-specific molecular 
alterations[116]

♦	 CTCs while in circulation interact with platelets and 
fibrin which mask cells from being recognized by natural 
killer cells and antibodies used for immune-magnetic 
isolation

♦	 Tumor-specific mutations can be as low as 0.01% of 
total cfDNA[8,11] which can make the detection of rare 
tumor variants challenging

Table 2: Few selected and accepted circulating biomarker molecules used in urology
Molecule Clinical application Cancer type Markers References
CTCs Diagnostic Bladder Cell count [52]

Prognostic RCC, bladder, prostate Cell count [49,55]
Predictive (recurrence+treatment response) Prostate Cell count [56]

miRNAs Diagnostic RCC, bladder, prostate miR-210, miR-1233, miR-125b, 
miR-126, LET-7e, LET-7c, miR-30c, 
miR-622, and miR-1285

[64]

Prognostic Bladder, prostate miR-146a-5p [59]
Predictive (treatment response) Prostate miR-21 [69]

lncRNAs Diagnostic RCC, bladder, prostate PCA 3, lncRNA-LET, PVT1, Pandar, 
PTENP1, linc00963, UCA1, lncRNA 
H19

[72,73,76,77]

Prognostic Prostate PCAT18 [78]
Predictive (treatment response) Bladder UCA1 [74]

mRNAs Diagnostic RCC, bladder, prostate CAIX, UBE2C [83,85]
Prognostic RCC, bladder, prostate B7-H3, CK20, cBMP6 [84,86]
Predictive (recurrence+treatment response) Prostate AR-V7, PSCA [89]

Exosomes Diagnostic RCC, prostate miR-126-3p, miR-449a, miR-34b-5p, 
miR-34a, miR-148a

[115]

Prognostic Bladder HOTAIR, HOX-AS-2, ANRIL, linc-RoR [113]
Predictive (recurrence+treatment response) RCC, prostate LncARSR, MDR-1, MDR -3, PABP4 [115,116]

CTCs: Circulating tumor cells, miRNAs: Micro-RNAs, lncRNA: Long noncoding RNA, mRNA: Messenger RNA, RCC: Renal cell carcinoma
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♦	 The half-life of cfDNA is very short ranging from few 
minutes to <2 h making the diagnostic window very 
small[117]

♦	 The amount of cancerous cfDNA and CTCs in the 
blood varies from hour to hour and is regulated by 
several cancer-related and host-related factors[2]

♦	 Urine contains high concentrations of urea which is a 
powerful inhibitor of the polymerases used in PCR 
reactions. In addition, in voided urine samples, high 
concentrations of nucleases like DNAses or RNAses 
rapidly degrade their targets.

Conclusion
Cancer biomarker development in the form of liquid biopsy 
is a rapidly growing field. Implementation of liquid biopsy 

in urological clinical setting provides comprehensive 
information on cancer biology and tumor heterogeneity 
while sparing patients exposure to unnecessary painful 
needle/surgical procedures. They also help in risk assessment 
and clinical management of urologic malignancies.

dPCR and targeted resequencing on Next-generation 
sequencing has a high sensitivity as they can detect DNA 
mutations as low as 1 mutation/million wild type DNA 
copies. They can read dozen of genes, amplicons on blood/
urine samples of multiple patients in less than two days. 
In spite of all the developments, further scientific works 
are needed to validate signatures against intratumoral 
heterogeneity and to constantly re-evaluate them in the 
context of evolving “standard” clinicopathological features.

Table 4: Pros and cons of liquid biopsy
PROs CONs

Blood cfDNA Easy tool for tumor DNA characterization
Highly sensitive
Commercially available kits based on PCR

High dilution of tumor-derived DNA
Low specificity of dPCR

Blood CTCs Actual identification and calculation of whole tumor cells Low number of circulating CTCs
Platelet masking
Challenging isolation and capturing

Blood and urine 
exosomes

Identification of proteins, RNA, miRNA Challenging exosome isolation
Few commercial kits available

Urinary DNA Higher concentration of tumor-derived DNA from 
urological malignancies
Several commercial kits available for methylation and 
mutation profiles

Fragmented DNA (50–100 bp)
Critical sample storage (need of prompt refrigeration)

cfDNA: Cell-free DNA, CTCs: Circulating tumor cells, dPCR: Digital-PCR, miRNA: Micro-RNA

Table 3: Commercially available and accepted biomarkers for urological malignancies
Test name Molecules assessed Cancer type Clinical application Biological fluid tested
CELLSEARCH® 
CTC test

CTC Prostate Prognostic for patients with 
metastatic prostate cancer

Blood

PHI Protein (total PSA, free PSA, 
and [-2] proPSA)

Prostate Diagnostic for prostate cancer 
patients with a PSA between 4 
and 10 ng/mL

Blood

Progensa PCA 3 
test

lncRNA PCA 3 Prostate Diagnostic for prostate 
cancer patients with previous 
negative biopsy (determine 
need for repeat biopsy

Urine

4K score Protein (total PSA, free PSA, 
intact PSA, and human KLK 2)

Prostate Prognostic (assess risk for 
aggressive prostate cancer)

Blood

ImmunoCyt™ test Protein (mucins and HMW 
carcinoembryonic antigen)

Bladder Diagnostic for G1, G2, and 
G3 bladder cancer patients 
with positive urine cytology

Urine

Aura Tek FDP 
test™

Protein (fibrin degradation 
product)

Bladder Predictive of bladder cancer 
recurrence

Urine

ExoDx™ prostate 
(IntelliScore)

Exosomal RNA Prostate Prognostic for high-grade 
prostate cancer at the time of 
biopsy and at surgery

Urine

CTC: Circulating tumor cells, PSA: Prostate-specific antigen, lncRNA: Long noncoding RNA, HMW: High-molecular weight, PHI: Prostate 
health index, PCA: Cancers of prostate, FDP: Fibrin degradation products
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Introduction
The use of tobacco is a global epidemic, 
which leads to death of nearly 5.4 million 
people annually, and leading to >80% 
of deaths in the developing world. 
According to WHO estimation, 1.3 billion 
are smokers and among them majority 
are men (1 billion) and from developing 
countries.[1] Smoking affects most of the 
organs of the body and also leads to disease 
and disability.[2]

India caters about 300 million people in 
extreme poverty, and even national surveys 
and studies have shown that huge people 
continue to use tobacco.[3] Further, there 
is a long history of tobacco use in India 
among adolescents. However, it is known 
that majority of tobacco addiction has been 
initiated during adolescence.[4]

Before the launch of COTPA 2003, there 
was another act specially formulated by 
the Andhra Pradesh (AP) government 
for prohibition of smoking and health 
protection in 2002. Despite all these, 
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Abstract
Background: In 2003, the COTPA act was enacted to control and prohibit tobacco use all over India. 
It has focused on advertisement, prohibition of sale of tobacco products to below 18 years individual, 
etc., Objective: The objective was to determine the awareness of cigarette and tobacco legislation 
among college students of Belagavi city. Materials and Methods: A pre-post study was conducted, 
comprising 101 urban participants and 96 rural participants of average age 17.35 ± 0.657 years in 
colleges in and around Belagavi taluka. The students were selected randomly. The awareness on 
COTPA was assessed using a pretested structured questionnaire before and after an educational 
intervention. Paired t-test was calculated to identify the difference in the pre- and post-test awareness 
scores. Results: The mean age of the participants was 17.35 ± 0.657 years. The pretest and posttest 
awareness scores among the urban participants was 8.22 ± 2.982 and 11.80 ± 1.995, respectively. 
Similarly, the pretest and posttest awareness scores among the rural participants was 10.28 ± 1.845 
and 12.67 ± 0.496, respectively. The result showed a significant difference in pre- and post-test 
scores, indicating increase in awareness of both urban and rural participants after an effective 
interventional program. Conclusion: The study concludes that the health education had a good 
impact on awareness on COTPA among all participants.
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tobacco use is high in the southern states of 
India.[5] Later in 2003, the COTPA act was 
enacted to control and prohibit tobacco use 
all over India. It was enacted to protect the 
health of the public, especially prohibiting 
cigarette and other tobacco use in public 
places such as hospitals and railway waiting 
rooms. It also has focused on advertisement, 
prohibition of sale of tobacco products to 
below 18 years’ individuals, etc., It has 
stated to display banner and boards stating 
smoke-free zone and ban on smoking 
in educational institutions.[1] In studies 
conducted in different countries, the 
awareness on tobacco-related act ranged 
between 11.3% and 75%.[6-12]

After implementation of this act, the 
percentage of population awareness of 
COTPA ranged between 16% and 52% in 
India.[1,13,14] A study conducted in Karnataka 
showed that 46% of population were aware 
about the provision of health warning on 
tobacco products.[15]

All educational institutions have displayed 
no-smoking boards; students are aware 
about the hazards of tobacco although they 
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are unaware about the law. However, there is no evidence 
or studies conducted about COTPA among students, where 
college students are found to be highly involved in cigarette 
and tobacco use. Hence, the present study was undertaken 
to (i) determine the awareness of cigarette and tobacco 
legislation among college students in Belagavi and (ii) 
assess the impact of health education among college 
students of Belagavi city.

Materials and Methods
An interventional study was conducted from January 2021 
to April 2021 among preuniversity students in and around 
Belagavi taluka. Ethical approval was obtained from the 
Ethics Committee of JNMC. Prior permission was taken 
from respective colleges before data collection. The 
selected participants were explained about the procedure 
and objectives of the study. Informed consent was taken 
from the participants before the data collection. Two 
colleges from urban and one college from rural areas 
were selected randomly. Participants from urban (101) and 
rural (96) were selected through random sampling method. 
Both male and female students were included in the study. 
Those who were not willing to give consent and who were 
absent during health education and posttest were excluded 
from the study. Sample size for the study was calculated 
based on the 95% confidence interval using n = z2pq/d2. 
The final sample size was 208 in each group.

A pretested, self-administered questionnaire was used to 
collect information on sociodemographic variables such 
as age, gender, education level, religion and marital status, 
and about COTPA. Health education on COTPA was 
imparted through presentation and after some days, the 
same questionnaire was used to assess their awareness. 
Data were entered in MS Excel. Analysis was done using 
SPSS software version 22 (IBM). Rate and proportion 
were calculated using descriptive statistics. Chi-square 
test was used to assess the association between the 
sociodemographic variables and awareness on COTPA. 
Paired t-test was used for inferential data. P < 0.05 was 
considered statistically significant.

Results
The total sample was 208, but the data were analyzed for 
197 only. Nine participants were lost to follow-up. Out of 
the 197 participants, 96 were from rural and 101 were from 
urban colleges.

Majority of the participants were aged 17 years. The 
mean age of urban and rural participants was 17.31 and 
17.39 years, respectively. Majority of the participants, that 
is, 73 (72.3%) and 61 (63.5%), were male in both urban 
and rural areas, respectively. Majority of the participants 
were from 1st year from both urban (i.e. 62.4%) and rural 
areas (i.e. 60.4%), and 94% were Hindus. All participants 
were unmarried in both urban and rural areas [Table 1].

Table 2 shows awareness on provisions under COTPA 
among the urban participants. About half of them, 
that is, 54 (53.5%), were aware about COTPA, 
which improved to 94 (93.1%) after intervention, 
and 56 (55.4%) were aware about the provision of 
pictorial warning on cigarette packets, which increased 
to 82 (81.2%) after intervention. Majority of the 
participants, that is, 89 (88.1%), were aware about ban 
on smoking at public places, which further improved 
to 98 (97%) after the intervention. The preintervention 
scores on awareness on penalties for smoking at public 
places, prohibition of sale of tobacco products within 
100 m from educational institutes, about restriction of 
sale of tobacco products inside the campus, about ban 
on advertisement of tobacco products, and prohibition 
of sale of tobacco products to minor were 64 (63.4%), 
65 (64.4%), 74 (73.3%), 33 (32.7%), and 21 (20.8%), 
respectively, which after intervention increased to 
92 (91.1%), 88 (87.1%), 77 (76.2%), 63 (62.4%), and 
26 (25.7%), respectively.

Table 3 shows awareness on provisions under COTPA 
among the rural participants. Majority of the participants 
were aware about COTPA, that is, 76 (79.2%), which 
increased to 94 (97.9%) after the intervention. Around 70% 
of the participants opined that sale of tobacco products 
inside the campus is not allowed, which increased to 
92 (95.8%) after the intervention. Few of them, that is, 
35 (36.5%), were aware about ban on advertisement of 
tobacco products, which increased to 87 (90.6%) after 
the intervention. Similarly, there was an increase in 
awareness level regarding the provisions of act such as 

Table 1: Sociodemographic characteristics of the 
participants
Urban Rural Total

Mean age 17.31±0.745 17.39±0.550 17.35±0.657
Gender, n (%)

Male 73 (72.3) 61 (63.5) 134 (68.1)
Female 28 (27.7) 35 (36.5) 63 (31.9)
Total 101 (100) 96 (100) 197 (100)

Educational level 
(years), n (%)

1st 63 (62.4) 58 (60.4) 121 (61.4)
2nd 38 (37.6) 38 (39.6) 76 (38.6)
Total 101 (100) 96 (100) 197 (100)

Religion, n (%)
Hinduism 95 (94.1) 91 (94.8) 186 (94.4)
Islam 4 (4) 4 (4.2) 8 (4.1)
Christianity 0 0 0
Others 2 (2) 1 (1) 3 (1.5)
Total 101 (100) 96 (100) 197 (100)

Marital status, n (%)
Unmarried 101 (100) 96 (100) 197 (100)
Married 0 0 0
Total 101 (100) 96 (100) 197 (100)
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pictorial warning on cigarette packets, ban on smoking at 
public places, penalties for smoking at public places, and 
prohibition of sale of tobacco products to minor after the 
intervention.

Table 4 shows awareness level among participants in 
three categories as poor Poor (≤Mean-Standard Deviation 
[SD]), Average (>Mean-SD to Mean+ SD) and Good 
(≥Mean + SD). Among the urban participants, before the 
intervention, the number of participants with poor score was 
24 (23.8%), the number of participants with average score 
was 61 (60.4%), and the number of participants with good 
score was 16 (15.8%). After the intervention, the number 
of participants with poor score was 9 (8.9%), the number 
of participants with average score was 81 (80.2%), and the 

number of participants with good score was 11 (10.9%). 
Among the rural participants, before the intervention, the 
number of participants with poor score was 13 (13.5%), the 
number of participants with average score was 71 (74%), and 
the number of participants with good score was 12 (12.5%). 
After the intervention, the number of participants with poor 
score was 31 (32.3%) and the number of participants with 
average score was 65 (67.7%).

Comparing pretest scores among the urban and rural 
participants, the poor and good scores of awareness were 
more among urban participants, but the average score was 
more among the rural participants. Similarly, comparing 
posttest scores among the urban and rural participants, the 
average and good scores of awareness were more among 

Table 2: Awareness of Cigarettes and Other Tobacco Products act among participants from urban colleges
Pretest Posttest

Yes, n (%) No, n (%) Yes, n (%) No, n (%)
Awareness about COTPA 54 (53.5) 47 (46.5) 94 (93.1) 7 (6.9)
Awareness on pictorial warning on cigarette packets 56 (55.4) 45 (44.6) 82 (81.2) 19 (18.8)
Awareness on ban on smoking at public places 89 (88.1) 12 (11.9) 98 (97) 3 (3)
Awareness about penalties for smoking at public places 64 (63.4) 37 (36.6) 92 (91.1) 9 (8.9)
Allowance of sale of tobacco products inside the campus 27 (26.7) 74 (73.3) 24 (23.8) 77 (76.2)
Awareness on prohibition of sale of tobacco products to minor 21 (20.8) 80 (79.2) 26 (25.7) 75 (74.3)
Awareness on advertisement ban on tobacco products 33 (32.7) 68 (67.3) 63 (62.4) 38 (37.6)
Awareness on prohibition of sale of tobacco products within 
100 m from educational institutions

65 (64.4) 36 (35.6) 88 (87.1) 13 (12.9)

COTPA: Cigarettes and Other Tobacco Products Act

Table 3: Awareness of Cigarettes and Other Tobacco Products Act among participants from rural colleges
Pretest Posttest

Yes, n (%) No, n (%) Yes, n (%) No, n (%)
Awareness about COTPA 76 (79.2) 20 (20.8) 94 (97.9) 2 (2.1)
Awareness on pictorial warning on cigarette packets 82 (85.4) 14 (14.6) 96 (100) 0
Awareness on ban on smoking at public places 94 (97.9) 2 (2.1) 96 (100) 0
Awareness about penalties for smoking at public places 77 (80.2) 19 (19.8) 96 (100) 96 (100)
Allowance of sale of tobacco products inside the campus 27 (28.1) 69 (71.9) 4 (4.2) 92 (95.8)
Awareness on prohibition of sale of tobacco products to minor 28 (29.2) 68 (70.8) 96 (100) 96 (100)
Awareness on advertisement ban on tobacco products 35 (36.5) 61 (63.5) 87 (90.6) 9 (9.4)
Awareness on prohibition of sale of tobacco products within 
100 m from educational institutions

43 (44.8) 53 (55.2) 96 (100) 0

COTPA: Cigarettes and Other Tobacco Products Act

Table 4: Assessment of pre- and post-test level of awareness among urban and rural participants
Awareness level Category Pretest, n (%) Posttest, n (%)
Urban

Poor awareness ≤Mean-SD 24 (23.8) 9 (8.9)
Average awareness >Mean-SD to Mean+SD 61 (60.4) 81 (80.2)
Good awareness ≥Mean+SD 16 (15.8) 11 (10.9)

Rural
Poor awareness ≤Mean-SD 13 (13.5) 31 (32.3)
Average awareness >Mean-SD to Mean+SD 71 (74) 65 (67.7)
Good awareness ≥Mean+SD 12 (12.5) -

SD: Standard deviation
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the urban participants, but poor score was more among the 
rural participants. It is observed that after the intervention 
in the urban participants, the average awareness level 
increased and poor awareness level decreased, which 
reveals that there is an impact of health education in 
increasing the awareness. Similarly, in rural area, there 
was no change found in both groups of participants as the 
awareness level was same in pre post-test.

Table 5 shows that among the urban participants, the 
mean value of awareness of posttest (11.80) was more 
than the mean value of pretest (8.22). The computed “t” 
value of 9.504 was more than the table value at 0.05 level 
of significance. The present study showed a significant 
difference in pre- and post-test scores, indicating increase 
in the awareness of urban participants after an effective 
interventional program.

Similarly, among the rural participants, the mean value 
of awareness of posttest (112.67) was more than the 
mean value of pretest (10.28). The computed “t” value 
of 12.451 was more than the table value at 0.05 level 
of significance. The present study showed a significant 
difference in pre- and post-test scores, indicating increase 
in the awareness of rural participants after an effective 
interventional program.

Table 6 shows that only gender was significantly associated 
with pretest awareness scores among the urban participants 
with P = 0.008.

Discussion
In the present study, the mean age of the total participants 
was 17.35 ± 0.657 years. A similar study conducted 
in Kerala also revealed that the mean age of the study 
participants was 15.4 ± 1.5 years.[4] According to gender 
distribution, in the present study, 68.1% of the participants 
were male and only 31.9% of the participants were 
female. Another study conducted in Kerala included 79% 
of male and 21% of female participants and their results 
were similar to those of the present study.[4] Majority of 
the participants, that is, 186 (94.4%), were Hindus in this 
study. No studies have been done that include religion.

In the present study, the awareness about COTPA among 
the urban participants was 53.5% and among the rural 
participants was 79.2%. This was in contrast to the findings 
of a cross-sectional study where less than half (45.7%) 
were aware about COTPA.[14] In the present study, 55.4% 
and 85.4% of the urban and rural participants, respectively, 
were aware about pictorial warning on cigarette packets. In 
contrast to this, a study conducted in Morocco revealed that 
only 22.4% were aware about health warning on cigarette 
packets.[10] In the present study, the results showed that the 
awareness on ban on smoking at public places was 88.1% 
among the urban participants and 97.9% among the rural 
participants. A similar study conducted in Odisha revealed 
that 80% were aware about prohibition of smoking in 
public places, which was similar to our findings.[13]

In the present study, the results showed that 63.4% and 
80.2% of urban and rural participants, respectively, were 
aware about penalties for smoking at public places. In 
contrast to this, less than half, that is, 46.2%, were aware 
about penalty for smoking at public places in a study 
conducted in Delhi.[1] In the present study, 73.3% of the 
urban participants and 71.9% of the rural participants 
were aware about the prohibition of sale of tobacco 
products inside educational institutions. In contrast to this, 
a study conducted in Andhra Pradesh, only 18.9% were 
aware about the prohibition of sale of tobacco products 
inside educational institutions.[5] In the present study, the 

Table 5: Association between pre- and post-test 
awareness among urban and rural participants

Group Mean±SD df Paired t-test P
Urban −9.504 0.000

Pretest 8.22±2.982 100
Posttest 11.80±1.995 100

Rural −12.451 0.000
Pretest 10.28±1.845 95
Posttest 12.67±0.496 95

SD: Standard deviation

Table 6: Association between sociodemographic information and pretest awareness scores among urban participants
Sociodemographic variables Urban χ2 P

Poor awareness Average awareness Good awareness
Mean age 17.31±0.745 4.507 0.608
Gender, n (%)

Male 16 (21.9) 50 (68.5) 7 (9.6) 9.734 0.008*
Female 8 (28.6) 11 (39.3) 9 (32.1)

Education level (years), n (%)
1st 12 (19) 39 (61.9) 12 (19) 2.716 0.257
2nd 12 (31.6) 22 (57.9) 4 (10.5)

Religion, n (%)
Hinduism 23 (24.2) 57 (60) 15 (15.8) 1.608 0.807
Islam 1 (25) 2 (50) 1 (25)
Others 0 2 (100) 0

*Gender is statistically significant at P-value 0.008
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awareness on prohibition of sale of tobacco products to 
minor was 20.8% and 29.2% among urban and rural areas, 
respectively. In contrast to this, a study at Chennai revealed 
that 69.3% were aware about this provision.[16]

The present study showed that 32.7% of the urban 
participants and 36.5% of the rural participants were aware 
about advertisement ban on tobacco products. However, 
a community-based study in Haryana revealed that only 
7.6% were aware of the same.[17] In the present study, the 
awareness on prohibition of sale of tobacco products within 
100 m from educational institutions were 64.4% among 
urban participants and 44.8% among rural participants. 
A study conducted in Mumbai revealed that 76.6% knew 
about the prohibition of sale of tobacco products within 
100 m from educational institutes, which was similar to our 
findings.[18]

In the present study, rural participants (79.2%) were more 
aware about COTPA than urban participants (53.5%). 
The awareness on ban on smoking in public places 
was high among the rural participants (97.9%) as 
compared to the urban participants (88.1%). In contrast 
to this, a study conducted in Morocco showed that urban 
participants (35.8%) were more aware about the law as 
compared to rural participants (29.4%).[10] In contrast 
to this, a study conducted in Mohali showed that the 
awareness on ban of smoking in public places was 
high among urban participants (97.3%) as compared to 
rural participants (78.1%).[18] The present study showed 
a significant difference in pre- and post-test scores, 
indicating increase in the awareness of both urban 
and rural participants after an effective interventional 
program (P < 0.05). No studies have been carried out to 
assess the association between pre- and post-test awareness 
level on COTPA.

Strength and limitations

To the best of our knowledge, no interventional study 
has been carried out to assess the awareness on COTPA 
in India. However, the limitation of this study is that 
the results obtained cannot be generalized among large 
population as only three colleges were included.

Conclusion
The study concludes that the health education had a good 
impact on awareness on cigarette- and tobacco-related 
legislation among urban and rural participants. Health 
education on COTPA has increased the awareness level 
from poor to average and was significant with gender 
among the urban participants. Laws related to the 
importance of public health such as COTPA and Narcotics 
should be included in their curriculum.
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Introduction
In the 21st century, Internet has become an 
integral part of an individual’s life.[1] Since 
the past 15 years, a rapid growth has been 
seen in the field of Internet use. At present 
time, roughly 40% of the total population 
is found to be on the web. Internet is 
a significant apparatus for schooling, 
amusement, correspondence, and data 
sharing.[2]

A total of 3.9 billion Internet users were 
found worldwide in 2017.[3] A total of 
more than 600 million Internet users are 
estimated to be recorded in the year 2021.[4]

Internet dependence ordinarily alludes to 
a person’s powerlessness to control their 
utilization of the Internet (counting any online 
related, impulsive, or compulsive conduct), 
which finally leads to one’s stamped trouble 
and practical debilitation in everyday life.[5]

Signs and indications of Internet 
Addiction Disorder can be seen in both 
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Abstract
Background: Internet dependence ordinarily alludes to a person’s powerlessness to control their 
utilization of the Internet (counting any online-related, impulsive, or compulsive conduct), which 
finally leads to one’s stamped trouble and practical debilitation in everyday life. The signs and 
indications of Internet Addiction Disorder can be seen in both physical and psychological (emotional) 
appearances. Few psychological symptoms include: Sadness, nervousness, disconnection, sensation 
of blame, mindset swings, depression, dread, and so forth. Objective: To assess the prevalence 
of Internet addiction and its impact on mental health among dental students of Belagavi city. 
Materials and Methods: A cross-sectional study was conducted, involving 168 dental students of 
age 17-25 years of Belagavi city. Students were selected using convenient sampling method and data 
were collected using pretested structured questionnaire. The ethical clearance was obtained from the 
institutional ethics committee JNMC Belagavi. Written consent was obtained from participants before 
collecting data which was analyzed in SPSS version 22. Results: The percentage of the normal 
use of Internet and potential addiction of Internet was 83.3% and 16.7%, respectively. Internet 
addiction was not associated with depression. But was significantly associated with anxiety, stress, 
and insomnia. Conclusion: The prevalence of potential Internet addiction among dental students is 
16.7%. Hence, it becomes necessary to not only address the Internet addiction among dental students 
but also the mental issues related to it.
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physical and psychological (emotional) 
appearances.[6] It has been discovered 
that depression, anxiety, stress, insomnia, 
and low self-esteem among students are 
straightforwardly affected by Internet 
addiction.[7]

Dental students develop into health 
professionals; Internet addiction can hamper 
their career goals and can have wide impact 
on society as a whole. Very few studies 
have been carried out in India on Internet 
addiction and its impact on mental health 
among dental students. Hence, this study 
has been planned to assess the impact of 
Internet addiction on mental health among 
dental students of Belagavi city.

Materials and Methods
Ethical consideration

The ethical approval was obtained from 
an Institutional Ethics Committee. After 
obtaining permission from the respective 
college authority, participants were briefed 
about the study. Written consent was obtained 
from the concerned teachers and students too.
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Study design

A cross-sectional study was conducted from January 2021 
to April 2021 among dental students of Belagavi city.

Sampling and data collection

A convenient sampling method was used to select the 
participants from the dental college of Belagavi city. 
Undergraduate dental students who were using Internet 
for the past 1 year were included in the study. Participants 
who did not give informed consent and those who were 
under any psychological treatment were excluded from the 
study. The sample size for the study was calculated based 
on the 95% confidence interval which was 168. Pretested 
self-administered questionnaires were provided which 
included information on sociodemographic variables and 
Internet-related characteristics.

Tool 1: General information questionnaire representing 
baseline information of respondents.

Tool 2: The Young Internet Addiction Test (YIAT).

Internet Addiction Test (IAT) was developed by 
Dr. Kimberly Young. This 20-item tool is scored using 
five-point Likert’s scale.

Tool 3: Insomnia Severity Index.

ISI, a seven-item tool is a self-report instrument that 
measures patient’s perception of insomnia.

Tool 4: Depression Anxiety Stress Scale (DASS 21.)

DASS 21 is a 21-item self-report scale to measure 
depression, anxiety, and stress. The scores were calculated 
by summing scores for each item.

Statistics

Data were entered in MS Excel. Analysis was performed 
using the  SPSS version 22 (IBM, US). Rates and 
proportions were calculated for descriptive statistics. 
Chi-square test was used to assess the association between 
different variables. A P < 0.05 was considered statistically 
significant.

Results
The mean age of the total participants (n = 168) was 
20 ± 1.567.

Around half of the participants (53%) fall in the age group 
of 20–22 years. Female participants (75.6%) covered most 
of the sample size. The majority of the participants (81.5%) 
were Hindu and 71.4% were from the nuclear family. 
More than half of the participants (54.8%) had monthly 
family income of Rs. 100,000–199,000. Most of the 
participants (70.2%) were lived in hostel/PG [Table 1].

Around half of the participants spent 4–6 h/day on Internet. 
Less than half (45.8%) of them spent less than Rs. 
300 monthly on Internet. The most common location of using 

Internet was the hostel which shares 61.9%. Around one-third 
of their siblings spent 4–8 h time daily on Internet [Table 2].

Table 2: Distribution of participants according to 
Internet-related variables

n (%)
Time spent on Internet per day (h)

≤3 63 (37.5)
4-6 82 (48.8)
≥6 23 (13.7)

Monthly expenditure on Internet (Rs.)
<300 77 (45.8)
300-600 70 (41.7)
>600 21 (12.5)

Most common location of Internet access
Residence 164 (97.6)
Library 2 (1.2)
Classroom 1 (0.6)
Other public places 1 (0.6)

Time spent by siblings on Internet outside 
work hours (h)

0-2 45 (26.8)
2-4 53 (31.5)
4-8 30 (17.9)
>8 12 (7.1)
NA 28 (16.7)

NA: Not applicable

Table 1: Distribution of participants according to 
sociodemographic characteristics

n (%)
Mean age 20±1.567
Age (years)

17-19 68 (40.5)
20-22 89 (53)
23-25 11 (6.5)

Gender
Male 41 (24.4)
Female 127 (75.6)

Religion
Hindu 137 (81.5)
Muslim 9 (5.4)
Christian 18 (10.7)
Buddhist 4 (2.4)

Type of family
Nuclear 120 (71.4)
Joint 48 (28.6)

Monthly family income (Rs.)
≤99,000 45 (26.8)
99,000-200,000 92 (54.8)
200,001-300,000 15 (8.9)
≥300,001 16 (9.5)

Place of stay
Residence 50 (29.8)
Hostel/PG 118 (70.2)

Total 168 (100)
PG: Paying Guest
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The most common purpose of using Internet was social 
networking (81.1%) followed by YouTube (41.5%). Only 13% 
of the participants use Internet for coursework whereas the 
rest of them use it for entertainment purposes only [Figure  1].

The univariate analysis showed that potential Internet addiction 
was significantly associated with age groups (P = 0.003), 
with higher prevalence in 23–25 years of age group (94.5%). 
Monthly family income was significantly associated with 
potential Internet addiction with P = 0.000 [Table 3].

Potential Internet addiction was found to be significantly 
associated with the common location of Internet 
access (P = 0.011), with high prevalence in libraries and 
classroom. Similarly, time spent by siblings on Internet 

Figure 1: The most common purpose of using Internet among participants

Table 3: Association between Internet addiction and 
sociodemographic variables

Normal 
internet 

use, n (%)

Potential 
IA, 

n (%)

χ2 P

Age (years)
17-19 63 (93.6) 5 (9.4) 11.622 0.003*
20-22 71 (79.8) 18 (20.2)
23-25 6 (54.5) 5 (94.5)

Gender
Male 33 (80.5) 8 (19.5) 0.316 0.574
Female 107 (84.3) 20 (15.7)

Religion
Hindu 113 (82.5) 24 (17.5) 3.072 0.159
Muslim 9 (100.0) 0 (0.0)
Christian 14 (77.8) 4 (22.2)
Other 4 (100.0) 0

Type of family
Nuclear 101 (84.2) 19 (15.8) 0.210 0.647
Joint 39 (81.3) 9 (18.8)

Monthly family income (Rs.)
≤99,000 43 (95.6) 2 (4.4) 19.595 0.000*
100,000199,000 76 (82.6) 16 (17.4)
200,000299,000 7 (46.7) 8 (53.3)
≥300,000 14 (87.5) 2 (12.5)

Place of stay
Residence 38 (76.0) 12 (24) 2.756 0.097
Hostel/PG 102 (86.4) 16 (13.6)

*P value<0.05 = significant association. IA: Internet addiction,  
PG: Paying Guest

Table 4: Association between Internet addiction and Internet-related characteristics
Normal Internet use, n (%) Potential IA, n (%) χ2 P

Time spent on Internet per day (h)
≤3 57 (90.5) 6 (9.5) 5.610 0.061
4-6 67 (81.7) 15 (18.3)
>6 16 (69.6) 7 (30.4)

Monthly expenditure on internet (Rs.)
<300 65 (84.4) 12 (15.6) 0.882 0.643
300-600 59 (84.3) 11 (15.7)
>600 16 (76.2) 5 (23.8)

Most common location of internet access
Residence 48 (80.0) 12 (20.0) 16.980 0.011*
Library 0 (0.0) 2 (100.0)
Classroom 0 (0.0) 1 (100.0)
Hostel 91 (87.5) 13 (12.5)
Other public places 1 (100.0) 0 (0.0)

Time spent by siblings on internet outside work hours
0-2 36 (80.0) 9 (20.0) 10.248 0.036*
2-4 49 (92.5) 4 (7.5)
4-8 20 (66.7) 10 (33.3)
>8 11 (91.7) 1 (8.3)
NA 24 (85.7) 4 (14.3)

*P value<0.05 = significant association. NA: Not applicable, IA: Internet addiction
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outside work hours was significantly associated with 
potential Internet addiction with P = 0.036 [Table 4].

The average YIAT score was 39.7 ± 13.069. The prevalence 
of potential Internet addiction was 16.7% and the 
percentage of normal Internet user was 83.3% [Table 5].

Internet addiction was significantly associated with anxiety 
(P = 0.001), stress (P = 0.017), and insomnia (P = 0.000) 
[Table 6].

Discussion
In the present study, the mean age of the participants was 
20 ± 1.567 years ranging from 17 to 25 years. It might 
be because the sample populations were undergraduates. 
A similar study conducted in Nepal also revealed that the 
mean age of the participants was 21.01 ± 2.18 years.[8] 
In this study, the numbers of female participants (75.6%) 
were more than the number of male participants (24.4%). 
A similar cross-sectional study also showed similar 
results with higher female participants (69.7%) than male 

participants (30.3%).[7] In this study, the majority of the 
participants were Hindu (81.5%). Similar result was found 
in the study conducted in Nepal with higher percentage of 
Hindu, i.e., 92.2%.[8]

In this study, social networking (49.8%) was the most 
common purpose of using Internet by participants. This 
explains that students are using Facebook, Instagram, and 
WhatsApp more often than other sites. A study conducted 
in Iran showed that chatting and playing games as the 
most common purpose of using the Internet.[9] In this 
study, more than half (62.5%) of the participants used 
Internet for <2 h/day. A study conducted in Saudi Arabia 
found that more than 50% of them used Internet for an 
average of more than 4 h/day which is in contrast to our 
findings.[10]

In this study, Internet addiction was significantly associated 
with the age of the participants with P = 0.003. This 
explains that Internet addiction increases with increase in 
age. In contrast to this study, a study conducted among 
Japanese students showed no association between Internet 
addiction and age (P = 0.82).[11] In the present study, the 
result revealed no significant association between gender 
and Internet addiction (P = 0.574). Similar result was 
found in the meta-analysis study with P = 0.85.[12] This 
indicates that both males and females are equally addicted 
to Internet.

In the present study, the prevalence of potential Internet 
addiction was found to be 16.7% out of 168 participants. 

Table 5: Distribution of study participants on the basis 
of young Internet addiction test categorization

n (%)
YIAT

Normal Internet use 140 (83.3)
Potential Internet addiction 28 (16.7)

Mean score±SD 39.7±13.069
YIAT: Young Internet addiction test, SD: Standard deviation

Table 6: Association between Internet addiction and depression, anxiety, stress, and insomnia
Normal Internet 

usage, n (%)
Mild level of 

IA, n (%)
Moderate level 

of IA, n (%)
Severe level 
of IA, n (%)

χ2 P

Depression
Normal 38 (35.8) 50 (47.2) 17 (16) 1 (0.9) 14.187 0.289
Mild 6 (20) 21 (70) 3 (10) 0
Moderate 4 (22.2) 10 (55.6) 4 (22.2) 0
Severe 0 3 (100) 0 0
Extremely severe 0 8 (72.7) 3 (27.7) 0

Anxiety
Normal 39 (41.9) 36 (38.7) 17 (18.3) 1 (1.1) 34.073 0.001*
Mild 5 (13.9) 29 (80.6) 2 (5.6) 0
Moderate 4 (21.1) 11 (57.9) 4 (21.1) 0
Severe 0 8 (100) 0 0
Extremely severe 0 8 (66.7) 4 (33.3) 0

Stress
Normal 46 (37.7) 56 (45.9) 19 (15.6) 1 (0.8) 20.136 0.017*
Mild 2 (6.9) 22 (75.9) 5 (17.2) 0
Moderate 0 10 (83.3) 2 (16.7) 0
Severe 0 4 (80) 1 (20) 0

Insomnia
No insomnia 42 (42.4) 42 (42.4) 14 (14.1) 1 (1) 35.509 0.000*
Mild insomnia 6 (9.5) 48 (76.2) 9 (14.3) 0
Moderate insomnia 0 2 (33.3) 4 (66.7) 0

*P value<0.05 = significant association. IA: Internet addiction
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The results revealed that there was no significant association 
of Internet addiction with depression (P = 0.289). 
However, Internet addiction was significantly associated 
with anxiety (P = 0.001), stress (P = 0.017), and 
insomnia (P = 0.000). Similar result was found in a 
cross-sectional study with the prevalence of potential 
Internet addiction 16.8%. Significant association was 
found between potential Internet addiction and depression, 
anxiety, stress, and insomnia (P ≤ 0.001).[7] Thus, these 
results indicate that more addictive to Internet a student is, 
the more anxiety, stress, and insomnia he/she has.

Strength and limitations

To the best of our knowledge, very few studies have 
been carried out to assess the impact of Internet addiction 
on depression, anxiety, stress, and insomnia in India. 
However, self-reported questionnaires cannot rule out 
response bias.

Conclusion
The study concludes that the prevalence of normal Internet 
use and potential Internet addiction was 83.3% and 16.7%, 
respectively. Depression was not found to be associated 
with Internet addiction. However, it was significantly 
associated with anxiety, stress, and insomnia. Overuse of 
Internet has a direct or indirect impact on the mental health 
of dental students.
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Introduction
Pharmacists are the key person and a 
source of linkage between patients and 
medical personnel. The pharmacist are 
trained and allowed to dispense drugs only 
with prescription. Malpractice arises when 
a professional fails to adequately follow the 
standards set and properly utilize his/her 
skills acquired.[1] Over-the-counter (OTC) 
drugs can be dispensed without prescription 
but except that, all drugs are to be dispensed 
with proper doctor’s prescription.

Good Pharmacy Practice guidelines for 
community and hospitals were drafted by 
the International Pharmaceutical Federation, 
which was recognized and published by 
the World Health Organization in 1999,[2] 
although the guidelines have been drafted 
the practice of dispensing medicines 
without prescription has been widely 
practiced worldwide. Estimation shows that 
more than 50% of the antibiotics worldwide 
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are sold without a prescription despite the 
fact that dispensing practice is illegal in 
most of the countries.[3] The practice is 
not only going against the rule but widely 
contributing to the anti-microbial and 
anti-drug resistance among people.

Dispensing medicines without prescription 
by registered medical personnel which are 
required to be given on prescription only 
is classified as a misconduct by pharmacy 
practice regulation 2015 in India.[4] The 
Drug and Cosmetic Act, 1945 also state 
Schedule “H” drugs are required to be 
dispensed to any person over prescription 
only and the practice of dispensing without 
prescription as illegal.[5]

However, studies conducted in India show 
a high prevalence of practice despite laws 
and regulations being implemented. Studies 
conducted in Bangalore, India, showed 
the prevalence of practice of dispensing 
of medicines without prescription ranging 
from 45% to 67%.[2,6,7] Schedule H drugs 
were found to be commonly dispensed.[2] 
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The practice is common all over India, but no such studies 
have been conducted in Belagavi city to assess the 
knowledge and practice of dispensing medicines among 
pharmacists until today. Thus, this study was conducted 
to assess the knowledge and practice of dispensing drugs 
without prescription in Belagavi city.

Materials and Methods
Ethical approval

Ethical approval was obtained from the Ethics Committee 
of JNMC (Reference No. MDC/DOME/387). Participation 
in the study was voluntary, and informed consent was taken 
from the participants before conducting the study.

Study design

A cross-sectional study was conducted during a period of 
4 months from January to April 2021 using a prestructured 
questionnaire among pharmacists in Belagavi City.

Sampling and data collection

Simple random sampling technique was used to select the 
study participants. The inclusion criteria for this study were 
pharmacy owners and employees in the pharmacies and 
those pharmacists who gave consent for the study. Those 
pharmacies that were closed during the data collection 
period and where pharmacy assistant or employees were 
present were excluded from the study.

The sample size for this study was calculated based 
on a 95% confidence interval, with 5% margin of 
random error and the expected prevalence of dispensing 
medicines (assuming 95.8%, derived from a study 
conducted in Saudi-Arabia).[1] The estimated sample size 
with an added 30% nonresponse rate was 80 pharmacies.

The pharmacists in the study area were approached and 
briefed about the study. The risks and benefits of the study 
were explained in detail. Informed consent was taken from 
the concerned pharmacists. The data were collected using 
structured prevalidated questionnaire. The questionnaire 
contained questions related to sociodemographic 
characteristics, knowledge, and drug-dispensing practices 
of the pharmacists.

Statistical analysis

Data were entered and coded in MS Excel and later imported 
in  SPSS version 22.0 software (IBM) for analysis. Rate and 
proportion were calculated under the descriptive statistics. The 
Chi-square test was used to observe the association between 
the variables. P < 0.05 was considered statistically significant.

Results
Sociodemographic characteristics of respondents

Out of 80 participants, maximum participants were male, 
i.e., (83.8%). Majority of the pharmacists had completed 

Diploma in Pharmacy (38.8%). Similarly, more than half 
of the study population had experience of more than 
10 years (52.5%). Majority of pharmacies were located 
in residential area (63.7%). The sociodemographic 
characteristics of pharmacists are detailed in Table 1.

Knowledge regarding dispensing drugs without 
prescription

Majority of pharmacists (82.5%) in the study were aware 
of the fact that dispensing without prescription is illegal 
in India. Many of participants (76.3%) had an idea about 
act regulated in India regarding dispensing drugs without 
prescription but only 10% could name the act correctly. 
Similarly, 50% of respondents named the schedule under 
the act correctly. More than half of pharmacists were 
aware that dispensing without prescription is a problem in 
India (76.3%) and was promoting drug resistance (71.3%). 
Maximum of respondents updated their knowledge by 
Internet and social media (34.6%).

Practice of dispensing drugs without prescription

Maximum pharmacists were found to be asked to 
dispense non-OTC drugs without prescription (38.8%). 
Children (39.4%) are the most restricted group by the 
pharmacist while dispensing without prescription. Cold 
and flu (37.5%), body pain (28.1%) and diarrhea and 

Table 1: Sociodemographic characteristics of 
participants

n (%)
Age (completed years)

20-30 19 (23.8)
31-40 24 (30)
Above 40 37 (46.2)

Education status
Pharm D 10 (12.5)
Postgraduate 10 (12.5)
Bachelor 29 (36.3)
Diploma 31 (38.7)

Work experience (years)
<5 23 (28.7)
5-10 15 (18.8)
>10 42 (52.5)

Location of pharmacy
Residential area 51 (63.7)
Commercial area 29 (36.3)

Job status
Owner 44 (55)
Manager 15 (18.8)
Both owner and 
manager

3 (3.8)

Staff pharmacist 18 (22.4)
Pharmacy ownership

Chain 6 (7.5)
Single 72 (90)
Hospital 2 (2.5)
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vomiting (16.4%) were the most common conditions for 
dispensing medicines without prescription. The medicines 
are dispensed most commonly in Tablet form (45.4%). 
The causes for dispensing the drugs without prescription 
are listed in table 2 where fear of loosing the customers is 
the most frequent one. Maximum of pharmacists (47.5%) 
did not insist on dispensing full course of medicines to 
patients while dispensing without prescription. More than 
half of pharmacists claimed that they asked about drug 
allergies (54.8%) to patients before dispensing medicines. 
The pharmacists claimed that they counseled the patients 
about the importance of dosage completion (30.3%), 
quantity and time intake of drugs (25.2%) and side effects 
of drugs (25.2%).

There was a significant association found between 
knowledge score of pharmacists and Job status of 
pharmacist and location of pharmacy. Commercial located 
pharmacist have good knowledge score than residential 
area pharmacist as shown in Table 3. Similarly, there was 
also a significant association found between the frequency 
of medicines dispensed without prescription by pharmacists 
and age and education status of pharmacist Dispensing 
practices of drugs without prescription is decreasing with 
increasing qualification as shown in Table 4. A significant 
association was found between the medicine dispensing 
practices and the pharmacy ownership [Table 5]. There is 
also seen a significant association between the job status 
of pharmacist and the counseling practice of pharmacists 
before dispensing without prescription [Table 6]. Antibiotics 
are most common drugs dispensed without prescription 
followed by analgesics the antacids as shown in Figure 1.

Discussion
Sociodemographic profile

In the present study, the participants were in the age group 
of 20–60 years. Maximum number of pharmacists belonged 
to 40 years and above. A study conducted in Syria comprised 
of participants in the age group of 28–55 years.[8] A similar 
study conducted in Zambia showed majority of participants 
to be in the age group of 25–35 years.[9] Another study 
conducted in Sri lanka showed the maximum participants to 
be in the age group of 30–39 years.[10]

According to gender distribution, maximum participants 
67 (83.8%) were male in this study. Similarly, a study 
conducted in Syria also showed 92 male participants which 
was more in comparison to female participants.[8] A similar 
study conducted in Sri Lanka also showed 64.9% male 
participants in the study and remaining were females.[10] 
This can explain that male population are found to be more 
in pharmacists in the many parts of the world.

In the present study, most of the pharmacists, i.e., 52.5% had 
a work experience of more than 10 years, which is similar 
to a study conducted in Syria where 45% participants had a 
work experience of more than 10 years. In contrast to this, a 

study conducted in Zambia had majority 53% of participants 
with a work experience of more than 5 years.[6,9]

According to the job status, in this study, maximum of 
the participants, i.e., 55% were owner of the pharmacy. In 
contrast to this, study in Zambia had maximum participants, 
i.e., 55% to be pharmacy technologists. Another study 
conducted in Sri Lanka also comprised 60.8% employees 
in the study.[9,10]

In the present study, maximum of the participants 38.3% 
had a degree of diploma in pharmacy in contrast to a study 

Table 2: Reasons for dispensing drugs without 
prescription

Causes n (%)
Fear of losing a customer 26 (17.1)
If one pharmacy doesn’t give, patients might refer 
to another and get the drug however 25 (16.4)

Regular Customer 24 (15.8)
Patient’s in affordability to consult physicians 23 (15.1)
Pharmacists have good knowledge about drugs 21 (13.8)
Patient’s ask drug by names 19 (12.5)
The drug dispensed is not harmful 8 (5.3)
Lack of awareness about rules and regulations 6 (3.9)
Total 152 (100)

Table 3: Association between sociodemographic 
variables and knowledge score

Sociodemographic 
variables

Knowledge score χ2 P
Poor Average Excellent

Job status
Owner 8 34 2 12.972 0.043*
Manager 9 5 1
Both owner and 
manager

2 1 0

Staff pharmacist 5 13 0
Location of pharmacy

Residential 17 34 0 5.801 0.05*
Commercial 7 19 3

Table 4: Association between sociodemographic 
variables and frequency of dispensing medicines

Sociodemographic 
factors

Frequency of dispensing 
medicines without 

prescription

χ2 P

Never Rarely Frequently
Age (years)

20-30 7 8 4 10.052 0.04*
31-40 6 9 9
Above 40 15 20 2

Education status
Pharm D 6 4 0 12.835 0.046*
Postgraduate 1 6 3
Bachelor 11 9 9
Diploma 10 18 3
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conducted in Hyderabad participants with an ordinary 
degree were maximum, i.e., (43.3%).[11]

Knowledge regarding dispensing drugs without 
prescription

In the present study, 82.5% pharmacists thought dispensing 
medicines without prescription is illegal in India. Similarly, 
76.3% of pharmacist were aware about the law against 
dispensing medicines without prescription in India. This 
level of awareness can explain the dispensing practice in 
Bengaluru being on an average, i.e., (45%). In contrast to 
this, a similar study conducted in Saudi-Arabia showed 
70.5% participants were not aware about the law in their 
country.[3]

Majority of the pharmacists, i.e., 71.3% agreed that 
inappropriate dispensing promoted drug resistance. 
Similarly, a study conducted in Saudi Arabia also showed 
that a vast majority, i.e., 85.2% were aware that the 
practice contributed in developing resistance. In contrast 
to the above studies, a qualitative study conducted in Syria 
showed that most of the pharmacists did not agree that the 
practice posed any problem.[3,8]

In the present study, 50% of participants could name 
the Schedule correctly as Schedule H. A similar study 
was conducted in Bangalore which showed that 50.5% 
participants were aware about the Schedule H.[2]

In the present study, maximum of the participants, 
i.e., 34.6% keep their knowledge updated through Internet 
and social media while in a similar cross-sectional study 
conducted in North-west Ethiopia, the pharmacists were 
found to update their knowledge frequently by leaflets. In 

contrast, in a study conducted in Nepal, 28% of pharmacists 
had not studied and sources to keep their knowledge 
updated.[12,13]

Practice of dispensing drugs without prescription

In the present study, the practice of dispensing non-OTC 
drugs without prescription was found to be 32.5% in an 
average. Similar studies conducted in Bangalore, India 
showed the practice of dispensing Schedule H drugs to be 
ranging from 45% to 55%.[2,6]

Among the disease condition in which medicines is 
dispensed most commonly, cold and flu (37.5%) was found 
in the present study. The disease condition was found to 
be same in a study conducted in Saudi Arabia 68.4% were 
dispensed for Cold and flu in the study.[3]

In contrast to this, a study for Pakistan showed the antibiotic 
dispensing was the highest for wound infection (21%) 
and for urinary tract infection (61%) in a study from 
Lebanon.[10,14]

About counseling the patient’s on importance of dosage 
completion, 30.3% of the pharmacists in this study agreed 
that they counsel patients. Similar to this, 88.9% of 
pharmacists in Saudi Arabia and 38% of pharmacists in 
Nepal claimed that they counsel the patients well about the 
importance of dosage completion.

Table 5: Association between pharmacy ownership and dispensing practices
Sociodemographic 
factors

Dispense two category of drugs 
together without prescription

Dispense for someone else without prescription if patient 
doesn’t come

Yes No Yes No Depends upon condition
Pharmacy ownership

Chain 0 3 2 1 0
Single 5 52 5 10 42
Hospital 2 0 0 0 1

χ2 16.457 11.887
P 0.000* 0.018*

Table 6: Association between sociodemographic factors 
and counseling done

Sociodemographic 
factors

Counselling done 
before dispensing

χ2 P

Yes No Depends upon 
condition

Job status
Owner 14 16 1 14.865 0.021*
Manager 3 11 0
Both owner and manager 1 1 1
Staff pharmacist 2 11 0

25%

33%9%

21%

12%

Analgesics

Antibiotics

Antipsychotics

Antacids

Anti-Histamines

Figure 1: Drugs commonly dispensed without prescription
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Furthermore, a study conducted in Lebanon also found out 
the counseling on dosage instructions to be 96%.[3,13,14]

In the present study, majority, i.e., 47.5% of pharmacists did 
not dispense or insist to dispense full course of medicines 
to patients which was similar to a study conducted in 
Nepal, where dispensing a reduced quantity of medicines 
was observed, i.e., 73%.[13]

The most common reasons for dispensing medicines 
without prescription in the present study were fear of 
losing customer (17.1%), regular customer (15.8%), and 
patient’s in affordability (15.1%). Similar reasons were 
found to be stated by pharmacists in Vietnam, Syria, and 
New Zealand. Another common reason stated studies from 
Lebanon and Saudi Arabia was patient’s unwillingness to 
visit doctors.[3,8,15,16]

Association between variables

In the present study, the frequency of dispensing medicines 
without prescription was found to be significantly 
associated with age of staffs dispensing (P = 0.04) 
and with their education status (P = 0.046). Similar 
association was found in a study in Nepal which showed 
a significant association between dispensing practice and 
age of dispensing staffs (P < 0.043).[13] The study also 
showed association among dispensing practice and work 
experience (P < 0.001) but no such association was seen in 
the present study.

A significant association was found in this study regarding to 
knowledge score and job status of pharmacists (P = 0.021). 
Similar results were found in a study from Pakistan which 
showed that knowledge of legal aspects of antibiotic 
dispensing was found to be significant higher among 
pharmacists than among assistants (P = 0.003).[10]

The legal and regulatory framework for the pharmacists 
includes licensed pharmacist requirements in the pharmacy 
including ownership requirements and government should 
provide supervision of the pharmacy on illegal dispensing of 
the drugs. Continuing education on community pharmacists 
is required to update their knowledge on the recent updates 
on the legal and regulatory aspects. Continuing education 
helps the pharmacists to improve the practice of dispensing 
of the drugs which will prevent medication errors including 
fatal adverse drug reactions.[17]

Limitation

There are three key limitations to this study. First, the 
sample size of the study was taken less due to COVID-19 
pandemic and restrictions on movements. Second, the 
results cannot be generalized to everyone as the sample size 
is less and the study was conducted only in Belagavi City. 
Finally, as the study was conducted on dispensing practice 
without prescription, which is illegal, the pharmacists were 
found to be hesitant to provide proper information in many 
cases.

Conclusion
The study showed that the pharmacists had an average 
level of knowledge (66.3%) regarding the legal aspects 
and dispensing practice of medicines. The practice of 
dispensing medicines without prescription was found in 
an average frequency (32%). Although pharmacists had 
updated knowledge about laws and acts in India about the 
dispensing, the practice of dispensing without prescription 
was found to be present commonly. For this, timely 
inspection of pharmacies by the concerned authorities and 
timely knowledge update of pharmacies regarding legal 
aspects and drug resistance can be done.
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Introduction
Facial nerve palsy in a case of parotid 
swelling is usually an indicator of 
malignancy, occurrence of which is 
unexpected and rare in the setting of benign 
swellings and infective conditions of the 
parotid gland such as acute parotitis of 
bacterial or viral etiology.[1] There are few 
case reports about the same in diabetic 
patients wherein the nerve palsy reversed 
once the infection was treated by surgical 
drainage and supportive therapy.[2-5]

In this report, we present a case of an 
elderly nondiabetic who had bilateral 
parotid abscesses with left-sided lower 
motor neuron facial nerve palsy.

Case Report
A 67-year-old, nondiabetic, nonhypertensive 
male presented with an 8-day history of 
bilateral painful parotid swellings and 
2 days of spontaneous rupture and purulent 
discharge from both, asymptomatic for 
COVID-19 disease but with a CORADS 
score of 5 (typical for COVID infection) on 
high-resolution computed tomography (CT) 
thorax. The patient refused to get admitted 
and was started on oral antibiotics 
empirically. Ten days later, he presented 
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Abstract
Parotid swellings presenting with facial nerve palsy usually imply that the swelling is malignant in 
nature. In rare cases, it has been reported to have occurred in the setting of benign parotid swellings 
and parotid abscesses. Our case is one of bilateral parotid abscesses in a reverse transcription 
polymerase chain reaction negative, CORADS five patients, with left-sided lower motor neuron type 
of facial nerve palsy with near-total recovery of the facial nerve palsy after resolution of abscess. 
The likely mechanisms behind the development of facial nerve palsy in case of parotid abscess 
include perineuritis, ischemia, and direct virulence of the pathogen. Furthermore, coronavirus has a 
propensity for affecting salivary glands, and parotitis could be an atypical presentation of the COVID 
19. In most cases, as in ours, there has been improvement of facial nerve palsy with resolution of the 
abscess after combined conservative, surgical, and supportive treatment.

Keywords: Facial nerve palsy, benign, parotid abscess

Facial Nerve Palsy in Parotid Infection- A Benign Deviance from the 
Malignant Norm

Case Report

Vishwanath M 
Pattanshetti, 
Basavaraj Teli, 
Prashant Sharma, 
Urbee Gupta, 
Pravallika Kolli,  
Adil Anwar 
Bhagwan
Department of General Surgery, 
JN Medical College, Belagavi, 
Karnataka, India

How to cite this article: Pattanshetti VM, Teli B, 
Sharma P, Gupta U, Kolli P, Bhagwan AA. Facial 
nerve palsy in parotid infection- A benign deviance 
from the malignant norm. J Sci Soc 2021;48:206-9.

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

with inability to close his left eye and 
mouth. His vitals were stable and bilateral 
parotid swellings were nontender and had 
decreased in size and purulent discharge 
compared to the initial presentation. An 
ulcer was seen over the left parotid gland 
measuring 1 cm × 0.5 cm [Figure 1], 
with left-sided lower motor neuron 
facial nerve palsy of House-Brackmann 
Grade IV [Figures 2-5] and a healed sinus 
over the right parotid region. Oral cavity 
examination revealed normal oral mucosa, 
edentulous state with normal Stensen’s 
duct. Reverse transcription-polymerase 
chain reaction (RT-PCR) for coronavirus 
was negative.

Contrast-enhanced CT of the neck had 
revealed bilateral parotid abscess with no 
extension into parapharyngeal spaces and 
erosion of mandible with cervical lymph 
node enlargement [Figure 6a and b]. 
No significant collection was detected 
in ultrasonography neck performed 
on admission. All routine blood 
investigations and diabetic workup 
were within normal limits. 
Culture sensitivity of pus from the 
ulcer grew methicillin-resistant 
Staphylococcus aureus. Fine-needle 
aspiration cytology (FNAC) and edge 
biopsy performed to rule out malignancy 
showed features of acute on chronic 
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sialadenitis and chronic inflammatory lesion and were 
negative for acid-fast bacillus.

The patient was started on tablet linezolid and intravenous 
gentamicin injection as per the sensitivity report, along with 
supportive treatment such as lubricating eye drops for the 
prevention of exposure keratitis, antiseptic mouth gargles, 
lozenges as sialogogues, and physiotherapy for the facial 
nerve palsy. As the abscesses had drained spontaneously, 
incision and drainage were not warranted. The ulcer over 
the left parotid area was dressed daily.

After 7-day course of antibiotics and 4 sessions of 
proprioceptive neuromuscular facilitation exercise (PNF), 
there was a significant improvement in facial nerve 
palsy to Grade III House Brackmann and a significant 
decrease in size of the ulcer and appearance of healthy 
granulation tissue over ulcer bed [Figure 7a-c]. The 
patient was discharged after 11 days of hospital stay. 
Unfortunately, following discharge, the patient was lost 
to follow-up.

Discussion
Viral parotitis usually occurs bilaterally, with only 25% 
cases being unilateral while suppurative parotitis tends to 
present unilaterally.[6] Extrapulmonary tuberculosis affecting 
the parotid glands arises from direct hematogenous spread 
from pulmonary focus or from lymphatic spread from 
cervical or intraparotid lymph nodes.[7] Facial nerve palsy 
in a parotid swelling is most likely to be due to malignant 
infiltration of the nerve by the tumor cells.

Acute suppurative parotitis can be attributed to salivary 
stasis due to block in the Stensen’s duct or a decrease in the 
production of saliva, poor oral hygiene, lack of mastication. 
The serous nature of secretion and lower concentration 
of secretory IgA compared to the mucinous secretion of 
the submandibular glands makes the parotid glands more 
prone to infection and suppuration. Conditions such as 
diabetes mellitus, immunocompromised states, autoimmune 
disorders, congenital sialectasis, preexisting viral infection 
of the parotid gland predispose to parotitis.[1]

Figure 1: Ulcer

Figure 3: Inability to close his left eye and keep it closed against 
resistance (temporal branch and palpebral and orbital fibers of orbicularis 
oculi) with positive Bell’s phenomenon

Figure 2: Loss of wrinkling of forehead (temporal branch and frontalis 
muscle)

Figure 4: Deviation of angle of mouth to the right side while smiling (zygomatic 
and buccal branches and zygomaticus major muscle)
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There are few reports of benign lesions of the parotid gland 
presenting with facial nerve palsy among which parotid 
abscess is rare as was demonstrated in the study performed 
by Makeham et al., where only 1 case among 30 cases of 
extratemporal facial nerve palsy was due to suppurative 
parotitis.[8]

Facial nerve palsy in a parotid abscess case could arise due 
to impairment of facial nerve function by direct neurotoxic 
effects of inflammatory mediators, edema, thrombosis of 
perineural vessels, acute infection, and kinking of nerves as 
it enters the firm parotid fascia, compression, and stretching 
of the nerve by enlarging gland.[9]

CT scan is the recommended imaging modality in this 
case as it is useful for imaging intraglandular components 
of mass, extension into deep lobe, parapharyngeal space, 
erosion of surrounding skeletal structures and relation to 
the internal jugular vein, cervical lymphadenopathy, and 

the presence or absence of stone in Stensen’s duct. FNAC 
and biopsy of parotid swellings which present with facial 
palsy are essential to rule out malignancy.[1]

Parotitis complicated by facial nerve palsy should be 
treated with empirical antibiotics and by a conservative 
approach such as hot compresses, analgesics, sialogogues, 
and hydration.[10] Drainage is warranted in cases which 
present as abscesses, with complications such as septicemia, 
failure to respond to medical management, extension into 
parapharyngeal spaces and in case of failure to respond to 
medical management.[11]

Physical therapy for facial nerve palsy was started for 
the patient. PNF works on the principle of initiation 
of voluntary effort through facilitation of the activity 
of neuromuscular mechanism through stimulation of 
proprioceptors, i.e. muscle and tendon spindle which 
facilitate muscle contraction.[12]

In the era of COVID-19 pandemic, several atypical 
presentations of the disease are being reported one of 
which is acute parotitis. Viral parotitis is caused classically 
by paramyxovirus and respiratory viruses such as influenza, 
parainfluenza, coxsackie and Epstein–Barr virus. The 
COVID-19 virus has been seen to have a high propensity 
of affecting salivary glands as indicated by the high 
positive yield (91.7%) of COVID-19 virus-positive sputum 
samples.[13]

Our patient had a mixed presentation wherein there was 
bilaterality as well as suppuration of both the glands. 
Moreover, the initial CORADS 5 score is suggestive of a 
respiratory infection but RT-PCR negative report rules out 
a COVID-19 infection. Therefore, the dilemma persists as 
to the actual precipitating cause of parotitis in our patient.
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Introduction
Adrenocortical carcinoma (ACC) is a 
very rare and highly aggressive malignant 
tumor with an incidence rate of 0.7–2.0 
per million per year.[1,2] ACC mostly 
presents itself in advanced stages with 
limited treatment options and is associated 
with the poor prognosis. It is well known 
that ACCs are known to extend into the 
adrenal vein, inferior vena cava (IVC), and 
even into the right atrium.[3] One of three 
patients with ACC are known to involve 
the venous system and IVC. Tumors of 
the right adrenal gland are more likely to 
involve the IVC, as the right adrenal vein 
directly drains into it.[3] We report a case of 
the right adrenal tumor extending into the 
IVC and managed surgically.

Case Report
A 70-year-old  male presented to the 
cardiothoracic surgical services of the 
hospital with a reference from a local 
doctor. The patient was earlier evaluated 
for symptoms of pain in the abdomen 
with ultrasonography and further with 
computed tomography (CT) of the 
abdomen. CT revealed a well-circumscribed 
heterogeneously enhancing lesion 
4.7 × 4.7 cm × 4.1 cm in the right 
suprarenal region [Figure 1a-c]. The lesion 
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Abstract
Adrenocortical carcinomas (ACCs), are rare, with an incidence of <2 per million cases per year. 
One of three patients with ACC presents with involvement of the venous system and inferior vena 
cava (IVC) thrombus. Tumors of the right adrenal gland are more likely to involve the IVC, as 
it drains directly into it. We report on a 70-year-old male who presented with vague abdominal 
pain and on evaluation with computed tomography of the abdomen showed a well-circumscribed 
heterogeneously enhancing lesion 4.7 cm × 4.7 cm × 4.1 cm in the right suprarenal region. The 
lesion was extending into the IVC through the adrenal vein. The tumor and its extension into the 
IVC were excised following cross clamping of the IVC. Histopathological examination revealed an 
ACC. The incidence of ACC is low thereby personal experience in managing such tumors is usually 
limited. An aggressive approach is required in view of the poor prognosis attached to it.
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was extending into the IVC through the 
adrenal vein. The diameter of the adrenal 
vein at its entrance in the IVC was 18 mm. 
The lesion was in proximity to the upper 
pole of the right kidney and inferior surface 
of the liver.

Positron emission tomography-CT 
revealed a metabolically active 
well-defined lesion, in the right suprarenal 
area with a low-grade fluorodeoxyglucose 
uptake (maximum standardized uptake 
value 3.5) [Figure 1d]. Twenty-four hour 
urinary excretion of vanillylmandelic 
acid was 9.96 mg, plasma noradrenaline 
was 65.2 pg/mL, and plasma adrenaline 
was <8 pg/mL. The patient was 
nondiabetic, but hypertensive on atenolol. 
The patient was prepared for surgery 
and carried the American Society of 
Anesthesiologists Grade III risk.

Surgical procedure

A right-sided thoracoabdominal incision was 
made. The right kidney and adrenals were 
approached retroperitoneally. The gerota’s 
fascia was incised to expose the right 
kidney. The kidney was separated from its 
surrounding structures including the fascia. 
The right adrenal gland with the tumor was 
identified and carefully dissected from the 
lower border of the liver and the upper 
portion of the right kidney. The arteries to 
the right adrenal gland were clipped and 
fulgurated with the harmonic scalpel. The 
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tumor was extending into the IVC through the right adrenal 
vein. The IVC was neatly dissected and the tumor within 
the IVC was milked toward the adrenal vein. A cross-clamp 
was applied to open the IVC without affecting the blood 
flow as well as prevent bleeding [Figure 2]. The adrenal 
gland with tumor was excised and the IVC sutured using 
6/0 prolene. All the bleeding points were secured and 
the abdomen closed in layers. The specimen was sent for 
histopathological examination (HPR). Postoperatively, the 
patient recovered well.

Discussion
The levels of thrombus have been classified into four levels 
based on the upper limit of the tumor/thrombus. Level I is 
a tumor/thrombus below the level of the hepatic vein, Level 
II is infra-diaphragmatic tumor/thrombus (retro hepatic), 
Level-IIIa is infra-diaphragmatic but supra-hepatic, 
Level IIIb is supra-diaphragmatic IVC and Level IV is 
tumor/thrombus within the right atrium.[3] The surgical 
approach is different in each one of these levels. Level 
I; Cross-clamping of the IVC is sufficient if the upper 
limit of the tumor/thrombus is below the hepatic veins. 
Level II and IIIA; hepatic vascular exclusion (HVE) is 
the technique of choice for tumor/thrombus extending into 
the hepatic veins or into the retro- or supra-hepatic IVC, 
but below the diaphragm. HVE is generally well tolerated, 

provided there is adequate fluid expansion before clamping. 
Level IIIb and IV; treatment of tumors/thrombus extending 
into the cavoatrial junction or the right atrium requires the 
use of concomitant cardiopulmonary bypass. This approach 
provides hemodynamic stability during cross-clamping of 
the IVC, reduces the risk of cardiac arrest, and facilitates 
the surgical dissection. In our case, the level of thrombus 
was level I, as it was extending into the IVC below the 
level of the liver. This provided an easy surgical approach, 
and a partial cross-clamping of the IVC was possible and 
that tumor could be easily excised. This patient of ours has 
been followed up for more than 8 months since the surgery. 
His hypertension is been easily managed by target atenolol. 
The patient is been closely followed up for the appearance 
of secondaries.

As the incidence of ACC is low, personal experience in 
managing such tumors is usually limited. Considering that 
prognosis depends strictly on a radical resection, the main 
aim is to obtain a complete excision of the tumor. Therefore, 
an aggressive approach is required; however, preserving the 
ipsilateral kidney whenever possible, is a surgical challenge. 
The adrenal venous drainage varies by side and both adrenal 
glands are drained by a single large vein. On the left side, the 
adrenal vein enters the cranial aspect of the left renal vein 
and on the right side, the adrenal vein enters the IVC directly 
on its posterio-lateral aspect. Renal preserving surgery on 
the left side is technically demanding. After resection of 
the distal left renal vein, venous drainage of the kidney is 
possible through lumbar and gonadal veins.[4] The Oxford 
group which has an annual workload in excess of 70 cases/
year over the past decade have recently published their 
series.[3] Cardiopulmonary bypass was used in seven patients 
with tumor/thrombus extending in the supra-diaphragmatic 
IVC and deep hypothermic circulatory arrest in only two 
patients. A few studies have shown significant survival after 
radical surgery in patients of ACC with IVC thrombus.[4,5] 

Figure 2: (a) Cross-clamping of the inferior vena cava (b) Excised specimen
ba

Figure 1: (a) Right adrenal tumor extending into the inferior vena cava (b) Heterogeneously enhancing right adrenal tumor (c) Computed tomography scan 
shows heterogeneously enhancing tumor extending into the inferior vena cava on the right side. (d) Positron emission tomography-computed tomography 
shows a metabolically active right adrenal tumor extending into the inferior vena cava

dc

b

a

[Downloaded free from http://www.jscisociety.com on Saturday, January 22, 2022, IP: 251.136.209.52]



Nerli, et al.: Adrenocortical carcinoma

212 Journal of the Scientific Society | Volume 48 | Issue 3 | September-December 2021

Local stage, curative surgery, age <35 years, and no other 
organ involvement or resection are significantly associated 
with better survival.[4,5]

Annamaria et al. reported on the poor prognosis associated 
with IVC thrombus with a 5-year overall survival rate of 
nearly 35%. The poor prognosis may be related to the 
advanced stage at which the majority of these regions are 
detected.[6]

Conclusions
ACC is known to extend directly or through thrombus into 
the IVC through the adrenal vein. However, the presence 
of tumor/thrombus does not represent a contraindication 
to surgery and it is feasible to perform curative resection. 
Kidney-sparing surgery, if possible, should be attempted 
without compromising surgical margins.
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Introduction
It is believed that 10% of normal renal 
pelvis are bifid.[1] The renal pelvis divides 
to form two major calyces first at, or just 
within, its entrance to the kidney. A bifid 
pelvis is considered as a normal variant. 
Further, division of the renal pelvis can 
occur resulting in triplication of the 
pelvis. A trifid pelvis is an extremely rare 
anomaly.[1,2] The ureteral bud arises from 
the mesonephric duct at the 5th week of 
embryological life. This structure then 
divides into two or three before reaching 
the metanephrogenic blastema.[3] In a 
case of a trifid pelvis, it may be difficult 
to decide whether the kidney represents 
a trifid pelvis, purely a peduncular 
arrangement, or elongation of the major 
calyces in association with a rudimentary 
pelvis.[2] In this article, we report a case 
of left-sided trifid pelvis with a staghorn 
calculus managed by percutaneous 
nephrolithotomy (PCNL).

Case Report
A 22-year-old male presented with pain 
on the left side of the abdomen, associated 
with occasional vomiting. Ultrasonography 
revealed a left-sided staghorn calculus 
which was confirmed on a plain computed 
tomography (CT) [Figure 1a and b]. The 
patient was taken up for PCNL.

Using the bulls eye technique and under 
fluoroscopy guidance, an initial puncture 
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Abstract
A trifid pelvis is an extremely rare anomaly. It represents either a peduncular arrangement or 
elongation of the major calyces in association with a rudimentary pelvis. This anomaly becomes 
significant only in the presence of pathological conditions. We report a case of left sided trifid pelvis 
with a staghorn calculus managed by percutaneous nephrolithotomy.
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was made into the upper posterior calyx. 
Another puncture was made into the middle 
posterior calyx. The tracts were dilated, and 
the nephroscope was introduced into the 
collecting system. The superior limb of 
the staghorn was first tackled. The bulk of 
the stone was cleared. Similarly, the limb 
of the stone extending into the middle calyx 
was cleared [Figure 1c]. The time taken for 
this partial removal was 90 min. The urine 
gradually darkened due to bleeding. It was 
decided to abandon the procedure at that 
stage. A nephrostomy was placed in both 
the tracts. Postoperatively, the patient had a 
smooth recovery.

The patient was taken up for a repeat 
PCNL, 72 h later. The stone fragments had 
got rearranged into the lower calyx and 
middle calyx. Another puncture was made 
into the lower calyx. With these three tracts, 
the staghorn calculi were cleared [Figure 1d]. 
No blood transfusions were required; 
however, the hemoglobin levels dropped by 
2 gm%. Postoperatively, the patient recovered 
well, the nephrostomy tubes were removed 
after 48 h and the catheter after 72 h. 
A double J stent was left in place. The patient 
was discharged on the 5th postoperative day. 
An initial retrograde pyelography revealed a 
trifid pelvis on the side (Left) of the stone 
with multiple calyces that appeared to be 
arranged in three rows, namely anterior, 
intermediate, and posterior [Figure 2].

Discussion
A trifid renal pelvis is a very rare 
congenital malformations of the upper 
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urinary tract. The triplication of renal pelvis is the result 
of the additional division of the ureteric branches that 
make the renal pelvis. This variation is known as triple 
or trifid renal pelvis. These anomalies become significant 
in the presence of pathological conditions. Pejcić et al.[4] 
reported on a 55-year-old man who was evaluated for 
papillary bladder cancer. Incidentally, on intravenous 
urogram, a bilateral trifid pelvis was noted which was 
further confirmed on CT.

The presence of a large renal calculi or staghorn calculi 
has not been reported in the available literature. Our case 
was that of a staghorn in a trifid pelvis system. With care, 
one can puncture select calyces so as to extract the stone. 
PCNL is a safe and effective option in the management of 
staghorn calculi in a patient with trifid pelvis.
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48 h after second session of percutaneous nephrolithotomy
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A B S T R A C T 

The incidence of venous tumor thrombi extension to the inferior vena cava (IVC) in renal cell carcinoma 

(RCC) has markedly increased recently due to the advances in diagnostic modalities. Such vascular invasion 

implies a heightened biologic behaviour and a surgical challenge during the course of treatment. Several 

studies have examined the prognostic significance of the level of venous extension. It has been suggested 

recently that long-term survival may be significantly better in patients with renal vein involvement than IVC 

involvement. We describe the operative steps in the treatment of level II IVC thrombus in this report. 
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Introduction 

 

Renal cell carcinoma (RCC) has a unique feature of venous migration 

and thrombus formation, with significant therapeutic and prognostic 

implications [1-4]. This intraluminal growth can extend into the inferior 

vena cava (IVC) with cephalad migration as far as the right atrium or 

beyond. Venous/IVC thrombus is known to occur in 4%-10% of patients 

with renal cell carcinoma, and 2%-16% of these have tumors extending 

into the right atrium [2, 3, 5]. It is rather intriguing in respect to this 

cancer’s behaviour, that in-spite of vena caval extension, many patients 

are free of metastases [6, 7]. Aggressive surgical approach including 

radical nephrectomy and IVC thrombectomy can cure 45-70% of 

patients [8]. 

 

Staging of the level of IVC thrombus is as follows: I, adjacent to the 

ostium of the renal vein; II, extending up to the lower aspect of the liver; 

III, involving the intrahepatic portion of the IVC but below the 

diaphragm; and IV, extending above the diaphragm (Figure 1) [8]. 

Traditionally, venacavography has been used to detect and diagnose IVC 

involvement and was considered as the gold standard [9]. Computed 

tomography (CT) has been extremely useful in demonstrating the 

cephalad extent of the thrombus and also in diagnosing occult metastasis 

in the majority of cases [5]. When contrast enhancement of the renal vein 

is at its peak, venous extension is optimally visualized during the 

corticomedullary phase of enhancement, as a low density-filling defect 

within the vein. Enhancement pattern of thrombi helps to distinguish 

tumor thrombi from the bland ones. However, conventional CT has a 

lower sensitivity in delineating the thrombus’s superior margin 

compared to MRI (76% and 100% respectively) [5]. Currently, magnetic 

resonance imaging (MRI) is considered as the gold standard for 

delineating the extent and level of tumor thrombi in the IVC and staging 

of RCC with a sensitivity of 96-100% and it can also rule out caval wall 

invasion so that the exact surgical procedure can be planned [10]. 

Invasive contrast-enhanced imaging is reserved for patients in whom 

MRI and CT findings are equivocal or for whom MRI and CT are 

contraindicated [8]. 
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Figure 1: Shows levels of renal vein and IVC thrombus. 

 

Surgical Approach 

 

The surgical objectives include, (i) complete resection of tumor and its 

caval thrombi, (ii) prevention of tumor embolism by temporary 

placement of an IVC filter or plication of the IVC in its 

suprahepatic/retrohepatic segment, (iii) minimizing blood loss, (iv) 

maintenance of hemodynamic stability, and (v) prevention of vital organ 

ischaemia [11]. The surgical incision for an infra-hepatic IVC thrombi is 

a midline transperitoneal incision that provides a generous access to the 

IVC. Bilateral subcostal approach can also be used for equivalent 

exposure.  

 

The surgical approach is tailored to the level of IVC thrombus, but 

uniformly begins with careful mobilization of the kidney and early 

ligation of the arterial blood supply. In general, level I thrombi are 

isolated by a Satinsky clamp and are thus readily addressed. Level II 

thrombi require sequential clamping of the caudal IVC, contralateral 

renal vasculature, and cephalad IVC along with mobilization of the 

relevant segment of the IVC and occlusion of lumbar veins. The renal 

ostium is then opened, and the thrombus is removed, all in a bloodless 

field. When tumor thrombus invades the wall of the vena cava, 

aggressive resection of the involved cava and attainment of negative 

surgical margins are required to minimize the risk of recurrence.   

 

Case Report 

 

A 56-year-old man presented to the neuro-physician with complaints of 

pain in the neck and one episode of painless total haematuria. Right 

upper abdominal mass and Grade III right varicocele was found on 

clinical examination. Ultrasonography of abdomen revealed right renal 

mass. Contrast enhanced CT Abdomen and Pelvis (Figure 2) revealed a 

right renal mass measuring 13.1 x 12.4 x 14.6 cm. The lesion was seen 

to extend medially into right renal vein and infra-hepatic portion of IVC 

(3 cms from ostium of renal vein). Multiple dilated and tortuous veins 

draining into right iliac vein were noted. Biochemical and 

haematological parameters were within normal limits except 

hypercalcemia (11.6 mg/dL).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: a-d) Contrast enhanced CT shows IVC thrombus below the 

level of liver, extending upto 3cm from the renal vein ostia. 

 

A diagnosis of right renal mass with renal vein invasion extending up to 

the infra-hepatic IVC (Level II) was made. Patient was counselled 

regarding the complications of the procedure and the prognosis of the 

disease. He was surgically explored using a bilateral Chevron incision 

(Figure 3). The right colon was reflected medially, and the anterior 

surface of tumor visualized. The tumor was separated from the 

surrounding tissue using blunt and sharp dissection. The right gonadal 

vein was identified and traced up to the IVC.  
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Figure 3: a) Bilateral Chevron incision. b) Huge Rt renal mass 

visualized with prominent veins on the surface. c) The three-clamp 

technique used to achieve vascular control. d) Diagrammatic 

representation of the three-clamp technique. 

 

Gonadal vein was clipped and divided at the level of IVC. The right renal 

artery was identified postero-superior to the right renal vein. It was 

ligated and cut. The IVC was mobilized both above and below the level 

of right renal vein. Similarly, the left renal vein was mobilized at its entry 

level with IVC. Clamps were applied sequentially over the distal IVC, at 

the left renal vein and proximal IVC above the level of thrombus. 

Cavotomy was performed and thrombus extracted from the IVC. The 

rest of the kidney along with the thrombus was delivered. The cavotomy 

was closed with 5-0 polypropylene sutures. Haemostasis was achieved 

and abdomen closed in layers. Histopathological examination revealed a 

clear cell renal cell carcinoma, Fuhrman Grade III (Figure 4). 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: a) Nephrectomy specimen measuring 13.1 x 12.4 x 14.6 cm. 

b) Histo-pathological examination high power 100x, H & E staining 

shows clear cells with hyper chromatic nuclei. 

 

Discussion 

 

The prognosis of these patients with IVC tumor thrombi is difficult to 

predict due to a wide range of variations in clinical behaviour [12]. 

Although involvement of the IVC in renal cancer is generally not a 

vascular invasion by the neoplastic process but mostly an intraluminal 

extension of the tumor mass, such intravascular growth implies a 

heightened biologic behaviour of the tumor. Total resection of tumor 

affords the best chance of cure and long-term survival when no distant 

metastases are present [5]. Surgical treatment even in the presence of 

distant metastases is the best option in these patients due to absence of 

effective alternative treatment. Advances in immunotherapy may help in 

increasing the survival of these patients if aggressive surgery is 

combined with targeted therapy [11]. 

 

Conflicts of Interest 

 

None. 

 

Funding  

 

None. 

REFERENCES 

 

1. Ciancio G, Soloway M (2005) Resection of the abdominal IVC for 

complicated renal cell carcinoma with tumor thrombus. BJU Int 96: 

815-818. [Crossref] 

2. Nerli RB, Hiremath MB, Prabha V, Malur P, Borges A (2010) Primitive 

neuroectodermal tumor (PNET) of the kidney with level IV inferior 

vena caval thrombus: a case report. Recent Res Sci Technol 2. 

3. Nerli RB, Dixit MD, Mohan G, Prabha V, Devaraju S et al. (2010) 

Renal Cell Carcinoma with Vena Caval Thrombus Extending into the 

Right Atrium: Our Experience. Int J Nephrol Urol 2: 497-503. 

4. Zisman A, Wieder JA, Pantuck AJ, Chao DH, Dorey F et al. (2003) 

Renal cell carcinoma with tumor thrombus extension: biology, role of 

nephrectomy and response to immunotherapy. J Urol 169: 909-916. 

[Crossref] 

5. Nouh MAAM, Inui M, Kakehi Y (2008) Renal cell carcinoma with IVC 

thrombi; current concepts and future perspectives. Clin Med Oncol 2: 

247-256. [Crossref] 

6. Gettman MT, Blute ML (2002) Update on pathologic staging of renal 

cell carcinoma. Urology 60: 209-217. [Crossref] 

7. Wotkowicz C, Wszolek MF, Libertino JA (2008) Resection of renal 

tumors invading the vena cava. Urol Clin North Am 35: 657-671. 

[Crossref] 

8. Campbell SC and Lane BR (2016) Malignant renal tumors. In Wein AJ, 

Kavoussi LR, Partin AW and Peters CA, Eds, Campbell-Walsh 

Urology, 11th edition, Elsevier-Saunders, Philadelphia 1314. 

9. Kallmann DA, King BF, Hattery RR, Charboneau JW, Ehman RL et al. 

(1992) Renal vein and inferior vena cava tumor thrombus in renal cell 

carcinoma: CT, US, MRI and venacavography. J Comput Assist 

Tomogr 16: 240-247. [Crossref] 

10. Lawrentschuk N, Gani J, Riordan R, Esler S, Bolton DM (2005) 

Multidetector computed tomography vs magnetic resonance imaging 

for defining the upper limit of tumour thrombus in renal cell carcinoma: 

a study and review. BJU Int 96: 291-295. [Crossref] 

11. Jibiki M, Iwai T, Inoue Y, Sugano N, Kihara K et al. (2004) Surgical 

strategy for treating renal cell carcinoma with thrombus extending into 

the inferior vena cava. J Vasc Surg 39: 829-835. [Crossref] 

12. Kaplan S, Ekici S, Dogan R, Demircin M, Ozen H et al. (2002) Surgical 

management of renal cell carcinoma with inferior vena cava tumor 

thrombus. Am J Surg 183: 292-299. [Crossref] 

 

https://pubmed.ncbi.nlm.nih.gov/16153208/
https://pubmed.ncbi.nlm.nih.gov/12576811/
https://pubmed.ncbi.nlm.nih.gov/21892286/
https://pubmed.ncbi.nlm.nih.gov/12137811/
https://pubmed.ncbi.nlm.nih.gov/18992619/
https://pubmed.ncbi.nlm.nih.gov/1545020/
https://pubmed.ncbi.nlm.nih.gov/16042716/
https://pubmed.ncbi.nlm.nih.gov/15071451/
https://pubmed.ncbi.nlm.nih.gov/11943130/


Open Access

Journal of Cancer Science & Therapy
Mini Review
Volume 13:2, 2021

Abstract
Patients with metastatic prostate cancer are initially treated with androgen deprivation therapy as androgen receptor (AR) signalling is a key pathway in prostate cancer. 
Castration-resistant prostate cancer (CRPC) is a stage when patients stop responding to androgen deprivation therapy but are still dependent on AR signalling. Enzalutamide, 
an orally available AR inhibitor, was initially used in the treatment of patients with metastatic CRPC who had previously received docetaxel. The indications have subsequently 
been extended to include all patients with metastatic CRPC, and most recently to include patients with non-metastatic CRPC. On December 16, 2019, the Food and Drug 
Administration approved enzalutamide for patients with metastatic castration-sensitive prostate cancer (mCSPC). The most common adverse reactions that have been reported 
in enzalutamide-treated patients include hot flushes, asthenia/fatigue, hypertension, fractures, and musculoskeletal pain. The recommended dose is 160 mg (four 40 mg 
capsules) administered orally once daily, with or without food.
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Introduction

Enzalutamide is an orally administered, small-molecule inhibitor of the 
androgen receptor that is designed to overcome acquired resistance to first-
generation nonsteroidal antiandrogens, including bicalutamide, nilutamide, and 
flutamide. Its chemical name is (4-(3-(4-cyano-3-(trifluoromethyl) phenyl)-5,5-
dimethyl-4-oxo-2-thioxoimidazolidin-1-yl)-2-fluoromethyl benzamide) and was 
synthesized in 2006 using the non-steroidal agonist RU-59063 as a starting 
chemical scaffold. This starting compound has a high affinity and selectivity for 
androgen receptor (AR) over other nuclear hormone receptors [1]. Chemical 
modifications done to improve serum half-life and oral bioavailability, resulted in 
the identification of a lead compound RD162 [2]. The RD162 has a half maximal 
inhibitory concentration nearly eight-times lower than that of bicalutamide, 
excellent activity in castrate resistant prostate cancer (CRPC) cells engineered 
to express higher levels of wild-type AR (LNCaP/AR), and a pharmacokinetic 
profile that facilitates oral administration [2,3]. Further modification of RD162 
yielded enzalutamide (RD162’; MDV3100), which was chosen as the clinical 
candidate from this series because it had slightly greater activity in hormone-
refractory LNCaP/AR cells and greater ease of manufacture [3]. 

Pharmacology of Enzalutamide

Enzalutamide competitively inhibits binding of androgens (Figure 1) to the 
AR, nuclear translocation of the AR, DNA binding and co-activator recruitment. 
This impairment of AR DNA binding and AR transcription complex assembly 
appears to be the basis for the absence of agonistic effects with enzalutamide 
[2-4]. Partial ageism with first-generation anti androgens, such as bicalutamide, 
has been attributed to aberrant recruitment of co-activators to transcription 
complexes and consequent gene activation. Further, it is hypothesized that the 
lack of AR ageism with enzalutamide is related to specific conformational changes 
induced upon receptor binding that differ from those with bicalutamide [2].       

The half-life of enzalutamide is 5.8 days, which allows for once-daily 
oral administration in patients with mCRPC. The molecule attains a steady 
state by day 28, accumulates 8.3-fold with once-daily dosing, exhibits dose 

proportionality from 30 to 360 mg/day and has low inter-subject variability 
(≤ 30%) [5]. Food does not influence the effect on total systemic exposure 
to enzalutamide or its active metabolite, N-desmethyl enzalutamide [5,6]. 
Enzalutamide is eliminated primarily by hepatic metabolism, with renal 
excretion being an insignificant elimination pathway for both enzalutamide and 
N-desmethyl enzalutamide. No enzalutamide dosage adjustment is required 
for patients with mild, moderate or severe hepatic impairment [5,7]. 

One needs to be careful of drug–drug interactions so as to evaluate 
concomitant medications and make dose adjustments. Strong cytochrome 
P450 (CYP) 2C8 inhibitors can increase composite systemic exposure of 
enzalutamide plus N-desmethyl enzalutamide by 2.2-fold, and enzalutamide is 
a moderate CYP2C9 and CYP2C19 inducer and a strong CYP3A4 inducer. If 
co-administration with CYP2C8 inhibitors cannot be avoided, the product label 
recommends dose reduction from 160 to 80 mg once daily. Similarly, a dose 
increase from 160 to 240 mg once daily is recommended when enzalutamide 
is taken with strong CYP3A4 inducers. Congruent competencies [8].

Current Therapeutic Options

Prostate cancer accounts for more than 350,000 deaths worldwide, 
and represents the fifth leading cause of cancer-related death (∼6.6% of 
total) in males. At the time of clinical presentation metastases are present in 
approximately 5% of patients [9]. Initial treatment in these patients includes 
hormonal manipulation in the form of depletion of testosterone and inhibition of 
AR signalling, which is effective in most patients with metastatic PC. However 
almost all patients eventually progress to CRPC status [10]. Approximately 
25% of the men diagnosed with PC are ≥75 years of age, yet they form 48% of 
patients with metastases at diagnosis and 53% of cancer related deaths [11].

Prior to 2010, the median survival of patients with CRPC on docetaxel was 
19 months from the time of diagnosis. These patients had only symptomatic 
relief from skeletal-related events (SREs), such as bone pain, fractures, 
spinal cord compression and vertebral collapse [12]. Introduction of four new 
noncytotoxic therapies that included an immunotherapeutic agent (sipuleucel 
T), androgen-signalling inhibitors (abiraterone acetate and enzalutamide) 
and a bone-targeting radiopharmaceutical (radium-223 dichloride) helped 
in extending overall survival (OS) in the metastatic setting by approximately  
4-5 months and provided varying levels of improvement in health-related 
quality of life (HRQoL) and pain mitigation (Table 1) [13,14]. In patients with 
metastatic CRPC (mCRPC) progressing after docetaxel, chemotherapy with 
Cabazitaxel is also known to prolong OS [15]. 

Recent efforts to bring about change in high-risk patients with non-
metastatic castration-resistant prostate cancer (nmCRPC) have become 
fruitful, with the introduction of enzalutamide and apalutamide and have shown 
significant prolongation of metastasis-free survival (MFS). Delaying the time to 
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metastasis helps to prolong survival and forestall tumor-related complications 
[16-18].

Clinical Efficacy of Enzalutamide in  
Patients with Crpc

Enzalutamide is currently being actively evaluated across the spectrum 
of disease biology. The Phase III AFFIRM trial (NCT00974311) is a double-
blind, placebo-controlled initiative to assess the effectiveness of enzalutamide 
in patients with mCRPC, who had previously received docetaxel [19]. Earlier in 
the dose-ranging Phase I/II trial, enzalutamide had shown encouraging clinical 
activity and acceptable tolerability among chemotherapy-experienced and 
chemotherapy-naive patients with progressive mCRPC [20]. 

The Phase III PREVAIL trial (NCT01212991) was conducted based on 
the need for effective, less toxic treatments in the prechemotherapy setting 
given that not all mCRPC patients are eligible for or require docetaxel-based 
chemotherapy because of pre-existing medical conditions or concerns about 
toxicity [21]. 

The Phase III PROSPER trial (NCT02003924), double-blind and 
placebo-controlled, was conducted to determine if enzalutamide could delay 
progression among nmCRPC patients with rapidly rising PSA levels [16]. 
Similarly two other Phase III trials are ongoing which should provide valuable 
information on early AR inhibition in combination with standard treatments in 
the metastatic hormone-sensitive PC setting. ARCHES (NCT02677896) is 
investigating enzalutamide with ADT versus ADT alone in men with hormone-
sensitive disease and prior chemotherapy. ENZAMET (NCT02446405) will 
compare enzalutamide with ADT versus conventional antiandrogens (such 
as bicalutamide) plus ADT. A summary of enzalutamide’s efficacy in CRPC is 
provided in Table 2. 

Affirm: post-chemotherapy mCRPC: In this trial a total of 1199 docetaxel-
experienced patients across 156 sites in 15 countries were randomly assigned 
2:1 to receive either enzalutamide (n=800) or placebo (n=399) [19]. At the 
time of the interim analysis, median OS (primary end point) was longer in the 

enzalutamide group than in the placebo group (18.4 vs. 13.6 months, hazard 
ratio [HR]: 0.63; 95% CI: 0.53–0.75; p<0.001). On this basis, AFFIRM was 
unblended and eligible patients from the placebo group were switched to 
enzalutamide [19]. Enzalutamide demonstrated superior efficacy to placebo 
for secondary end point measures, including PSA level, soft-tissue response 
rates, times to PSA progression, radiographic progression-free survival (rPFS) 
and first SRE. 

Prevail: chemotherapy-naive mCRPC: prevail was designed to evaluate 
enzalutamide in patients who had not yet received chemotherapy and were 
asymptomatic or mildly symptomatic. PREVAIL introduced the primary end 
points of OS and rPFS. The trial enrolled 1717 chemotherapy-naive mCRPC 
patients at 207 sites globally [22]. Patients were randomly assigned 1:1 to 
receive enzalutamide (n=872) or placebo (n=845). Treatment continued until the 
occurrence of unacceptable adverse events (AEs) or confirmed radiographic 
progression and the initiation of chemotherapy or an investigational agent [22]. 
At a pre-planned interim analysis after 22 months, enzalutamide treatment had 
significantly decreased the risk of centrally assessed radiographic progression 
or death by 81% (HR: 0.19; 95% CI: 0.15–0.23; p<0.001) and death by 29% 
(HR: 0.71; 95% CI: 0.60–0.84; p<0.001) versus placebo. The prevail study was 
unblinded at this point, and eligible patients in the placebo group were offered 
enzalutamide. Enzalutamide provided statistically significant benefits across 
all secondary end points [22]. 

Terrain and strive: Phase II trials of enzalutamide versus bicalutamide

Terrain was carried out in the same population as prevail, using bicalutamide 
as an active comparator instead of placebo and a broader definition of the 
progression end point. The trial randomized 375 asymptomatic or mildly 
symptomatic, chemotherapy-naive, mCRPC patients at 84 sites across North 
America and Europe to either enzalutamide (n=184) or bicalutamide (n=191) 
[23]. Treatment continued until a progression event, an AE necessitating 
discontinuation, or patient withdrawal. The primary end point was PFS, defined 
as time from randomization to radiographic disease progression, an SRE, 
initiation of antineoplastic therapy, or death. Median duration of therapy was 
longer in the enzalutamide group than in the bicalutamide group (11.7 vs. 
5.8 months), as was median follow-up time (20.0 vs. 16.7 months). Median 

Drug Route Dosage Frequency Indications
Abiraterone Oral* 1000 mg Daily mCRPC and mHSPC
Enzalutamide Oral 160 mg Daily M0 and M1 CRPC
Apalutamide Oral 240 mg Daily M0 CRPC
Sipuleucel-T Intravenous 3 complete doses Bi-weekly Asymptomatic mCRPC
Radium 223 Intravenous 6 injections 4 weekly CRPC with bone metastases

Table 1. Non-cytotoxic therapies for CRPC.
 

Figure 1. Enzalutamide competitively inhibits binding of androgens to the AR.
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PFS was 15.7 months in the enzalutamide group versus 5.8 months in the 
bicalutamide group (HR: 0.44; 95% CI: 0.34–0.57; p<0.0001). 

Strive was the first randomized trial to enroll men with nmCRPC (n=139) 
as well as mCRPC (n=257). Patients received enzalutamide (n=198) 
or bicalutamide 50 mg/day (n=198) until confirmed PSA or radiographic 
progression or until an AE that would lead to undue risk if dosing had 
continued [24]. Enzalutamide treatment extended PFS (primary end point) and 
reduced the risk of progression or death by 76% compared with bicalutamide. 
Enzalutamide significantly improved all key secondary end points, including 
rPFS in metastatic patients (not yet reached [NYR] vs. 8.3 months; HR: 0.32; 
95% CI: 0.21-0.50; p<0.001). Prolongation in PFS by enzalutamide was 
consistently observed in both the nmCRPC and mCRPC subgroups, and in 
groups by baseline age, ECOG PS, Gleason score, use of bone-targeting 

agents, and PSA, LDH, and hemoglobin levels above versus below median 
values [24].

Standard First Line Therapy in Metstatic 
Prostate Cancer

The benefits of adding docetaxel or abiraterone to testosterone 
suppression in men with metastatic, hormone-sensitive prostate cancer has 
been shown in several randomized trials [25]. Starting docetaxel early in the 
course of treatment, particularly in men with high-volume metastatic disease 
has shown survival benefits that are substantially larger than the survival 
benefits associated with using docetaxel later after castration resistance has 
developed [26]. Similarly, addition of abiraterone to testosterone suppression 

Trial Design Comparison/intervention Type of patients Number of 
patients

Median age 
(range), year

Primary end 
point Ref.

PLATO Phase IV
R, DB

Enzalutamide 160 mg/day until 
PSA progression (period 1), then 
AA 1000 mg/day+PRED with either 
enzalutamide or placebo (period 2)

Metastatic
Chemotherapy-naive

509 (period 1) 
251 (period 2) 72 (67-77) PFS‡‡ [40]

NCT02116582
Phase IV
Single-arm, open-label
Ongoing ADT

Enzalutamide 160 mg/day
Metastatic
Prior AA + PRED
Prior chemotherapy allowed

214 73 (69-78)†† rPFS [39]

Morris et al. •  Phase Ib Docetaxel 75 mg/m2+enzalutamide 
160 mg/day from day 2 cycle 1

• Metastatic
• Docetaxel-naive 22 70 (46-85) Safety [38]

NCT01284920 Phase I/II Enzalutamide 80–240 mg/day
• Metastatic, progressive
• Prior docetaxel
• Japanese

47 73 (62-86)¶ 
72 (50-85) Safety [37]

PROSPER

• Phase III
• R, DB
• Steroids not 

required

Enzalutamide 160 mg/day vs. 
placebo

• M0
• Rising PSA§
• Ongoing ADT
• ECOG PS: 0–1

1401 74 (50-95) Metastasis-
free survival [20]

STRIVE

• Phase II • R, DB
• US sites only
• Ongoing ADT
• Steroids not 

required

Enzalutamide 160 mg/day vs. BIC 
50 mg/day

• Metastatic and M0
• Chemotherapy-naïve
• Progressed on ADT
• No prior progression on BIC 

Asymptomatic/mildly symptomatic
• ECOG PS: 0–1

396 (139 
M0 + 257 

metastatic)
73 (46-92) PFS‡ [35]

TERRAIN
• Phase II • R, DB
• Ongoing AD
• Steroids permitted

Enzalutamide 160 mg/day vs. BIC 
50 mg/day

• Metastatic
• Chemotherapy-naive
• Progressed on ADT
• Not progressed BIC
• ECOG PS: 0–1
• Asymptomatic/mildly symptomatic
• Not requiring opioids

375 71 (50-96) PFS, safety [34]

PREVAIL
• Phase III
• R (2:1), DB
• Steroids permitted

Enzalutamide 160 mg/day vs. 
placebo

• Metastatic
• Chemotherapy-naïve
• Progressed on ADT
• Asymptomatic/mildly symptomatic
• ECOG PS: 0–1
• Visceral disease allowed

1717 72 (43-93) rPFS, OS† [36]

AFFIRM
• Phase III
•  R (2:1), DB
• Steroids permitted

Enzalutamide 160 mg/day vs. 
placebo

• Metastatic
• Prior chemotherapy
•  ECOG PS: 0–5
• BPI-SF Q3: 0–10

1199 69 (41-92) OS [32]

NCT00510718 • Phase I/II Enzalutamide 30–600 mg/day • Metastatic, progressive 140 68 (44-93) Antitumor 
activity, safety [28]

†Coprimary end points.
‡Composite of radiographic progression, PSA progression and death.
§PSA doubling time of ≤ 10 months. ¶Phase I.
#Phase II.
††Interquartile range.
‡‡Radiographic or unequivocal clinical progression or death.
Abbreviations: AA: Abiraterone Acetate; ADT: Androgen Deprivation Therapy; BIC: Bicalutamide; BPI-SF Q3: Brief Pain Inventory Short Form question 3; CRPC: 
Castration-Resistant Prostate Cancer; DB: Double-Blind; ECOG PS: Eastern Cooperative
Oncology Group Performance Status; M0: Nonmetastatic; OS: Overall Survival; PFS: Progression-Free Survival; PRED: Prednisone; PSA: Prostate-Specific Antigen;  
R: Randomized; rPFS: Radiographic Progression-Free Survival.

Table 2. Overview of enzalutamide clinical trials in castration-resistant prostate cancer.
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also improved overall survival in hormone-sensitive prostate cancer, regardless 
of the burden of metastatic disease [14, 27-29]. 

Davis hypothesized that adding enzalutamide to first-line therapy would 
delay the emergence of castration resistance and thereby improve overall 
survival [25]. They reported their open-label, randomized, phase 3 trial, wherein 
patients were assigned to receive testosterone suppression plus either open-
label enzalutamide or a standard no steroidal ant androgen therapy (standard-
care group). The primary end point was overall survival. Secondary end points 
included progression-free survival as determined by the prostate-specific 
antigen (PSA) level, clinical progression-free survival, and adverse events. 
A total of 1125 men underwent randomization; the median follow-up was 34 
months. There were 102 deaths in the enzalutamide group and 143 deaths in 
the standard-care group (hazard ratio, 0.67; 95% confidence interval [CI], 0.52 
to 0.86; P=0.002). Kaplan–Meier estimates of overall survival at 3 years were 
80% (based on 94 events) in the enzalutamide group and 72% (based on 130 
events) in the standard-care group. The authors concluded that enzalutamide 
was associated with significantly longer progression-free and overall survival 
than standard care in men with metastatic, hormone-sensitive prostate cancer 
receiving testosterone suppression. 

Conclusion

Use of enzalutamide has resulted in a high level of disease control in 
different disease settings and in subgroups of patients with mCRPC and 
nmCRPC across several landmark clinical trials. In men with metastatic 
hormone-sensitive prostate cancer receiving testosterone suppression, 
the addition of enzalutamide has resulted in longer overall survival, PSA 
progression-free survival, and clinical progression-free survival within 3 years 
than the use of standard nonsteroidal antiandrogen therapy. Enzalutamide was 
associated with some additional toxic effects, including fatigue and a small risk 
of seizures. Overall, enzalutamide has been well tolerated both in young and 
elderly patients, with a safety profile that has been generally consistent across 
diverse clinical trial populations. All men treated with enzalutamide, particularly 
the elderly, require counselling on the risk of falls. 
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Abstract
Clinical stage I is the most frequent clinical presentation of non-seminoma testicular cancer. Despite a survival rate of close to 100%, the management of patients with this 
disease stage is controversial. The recurrence rate is 15% to 50% for those with stage I non-seminoma. A highly sensitive and specific biomarker that can predict or confirm 
relapse of disease, and help to drive a definitive risk-adapted management is still not available. Lymph Vascular Invasion (LVI) in the orchiectomy specimen has been used 
as a risk factor in patients with stage I non-seminoma, however, the discriminative power of LVI is modest at best. Presently there is no definitive biomarker that can predict a 
recurrence following a radical orchiectomy. In situations such as this, active surveillance of these patients helps avoid overtreatment in 50% to 85% of patients, with no risk of 
long-term side effects in non-relapsing patients and a preserved overall survival of almost 100% after specific treatment for recurrent disease. Although active surveillance has 
been accepted as the preferred option for stage I low-risk non-seminoma, its role in high-risk stage I non-seminoma remains controversial. 

Treating all patients with adjuvant chemotherapy following orchiectomy results in overtreatment of a significant proportion of patients. The challenge is in identifying the patient 
population that requires adjuvant chemotherapy and in determining how much chemotherapy to give to adequately reduce relapse risk. The role of RPLND in this group of 
patients too remains controversial. The relapse and complication rates of RPLND are significantly higher outside of expert surgical centres. 

Efforts need to be made to focus on maintaining cure rates and at the same time to minimize treatment-related long-term toxicity. Both the patient and the physician need to 
participate in the decision-making process, and management should be tailored to the individual patient’s needs and wishes.
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Introduction

Testicular tumors constitute a morphologically and clinically diverse 
group of tumours, of which more than 95% are germ cell tumours (GCTs). 
GCTs are broadly categorized as seminoma and Non-Seminoma Germ Cell 
Tumour (NSGCT) because of differences in natural history and treatment. 
GCT is a relatively rare malignancy, accounting for 1% to 2% of cancers 
among men. [1]. Cryptorchidism, family history of testicular cancer, a personal 
history of testicular cancer, and intratubular germ cell neoplastic (ITGCN) 
are the four well-established risk factors for testicular cancer [2,3]. Testicular 
cancer is associated with elevation of serum tumour markers, namely lactate 
dehydrogenase (LDH), Alpha Fetoprotein (AFP), and beta Human Chorionic 
Gonadotropin (HCG) that are essential in its diagnosis and management. 
Serum tumour marker levels are obtained at diagnosis, after orchiectomy, 
so as to monitor for response to chemotherapy, and to monitor for relapse in 
patients on surveillance and after completion of therapy [4]. 

    Patients having a testicular neoplasm should undergo a radical inguinal 
orchiectomy with removal of the tumour-bearing testicle and spermatic cord to 
the level of the internal inguinal ring (Figure 1) [1]. Radical orchiectomy helps in 
establishing the histological diagnosis and primary T stage, provides important 
prognostic information from the tumour histology, and is curative in 80% to 
85% of Clinical Stage (CS) I seminoma and 70% to 80% of CSI NSGCT [1]. 

Clinical staging of testicular tumours

The decisions regarding the initial management and the prognosis of the 

GCT are dictated by CS of the disease, which is based on the histopathologic 
findings and pathologic stage of the primary tumour, serum tumour marker 
levels measured after orchiectomy, and the presence and extent of metastatic 
disease as determined by physical examination and staging imaging studies 
(Figure 2) [1]. The American Joint Committee on Cancer (AJCC) and Union 
International Centre le Cancer (UICC) jointly proposed an international 
consensus classification for GCT in 1997, which is unique, as for the first time 
a serum tumour marker category (S) based on post-orchiectomy AFP, HCG, 
and LDH levels was used to supplement the prognostic stages as defined by 
the anatomic extent of disease [5]. This staging system was updated in 2002, 
and the new systems considered the presence of lympho-vascular invasion 
(LVI) in the primary as pT2 in an otherwise organ-confined tumour [5].

CS I has been defined as disease clinically confined to the testis, CS II 
indicates the presence of regional (retroperitoneal) lymph node metastasis, 
and CS III represents nonregional lymph node and/or visceral metastasis. 
The most common presentation of testicular cancer is Clinical stage I and 
approximately 75% of all patients are diagnosed at this stage. By definition, 
stage I is characterized by negative tumour markers and no evidence of 
metastases after orchiectomy for the primary tumour [6,7]. 

Management of stage l non-seminoma

The expected relapse rate following radical orchiectomy for stage I non-
seminoma is between 10% and 50%. The rate of relapse in the primary tumour 
is 50% in the presence of lympho-vascular invasion and 15% in LVI-negative 
patients (Figure 3). LVI positivity has only modest discriminative power 
because 50% of LVI-positive patients are cured by orchiectomy alone [8]. 
Patients with stage I non-seminoma have three management options namely, 
surveillance, chemotherapy, and retroperitoneal lymph node dissection 
(RPLND). Regardless of the treatment chosen, the Overall Survival (OS) 
exceeds 98% for patients with stage I non-seminoma. In LVI-positive patients, 
who are considered to be at high risk, as of now no consensus exists regarding 
the management, whereas most guidelines recommend active surveillance for 
LVI-negative patients [9-11]. 

Several other markers such as proportion of Embryonal Carcinoma (EC), 
rete testis invasion, and MIB-1 staining have been proposed, so as to identify 



J Cancer Sci Ther, Volume 13:2, 2021Nerli R, et al.

Page 2 of 5

patients who are likely to develop relapse, however the results have not been 
fully validated. Tumours showing no components of embryonal carcinoma are 
generally believed to have a low rate of recurrence [12]. Recently, CXCL12 
expression has been proposed as a prognostic marker and validated in two 
data sets [13-15]. On the basis of this marker and vascular invasion, three risk 
groups have been proposed including low (10% risk), intermediate (30%-40% 
risk), and high (70%) risk groups though this remains to be validated [12]. 

Active Surveillance

Active surveillance is recommended by most guidelines for the 
management of LVI-negative stage I non-seminoma. With active surveillance, 

the patient can be watched carefully with the aim of detecting early relapse 
and treatment of recurrence by bleomycin, etoposide and cis-platinum (BEP) 
based chemotherapy [16]. This is approach has the virtue of avoiding treatment 
(and its attendant toxicities) except when necessary. The use of surveillance 
has grown over the years but it has its own share of troubles. Patients who 
relapse need to undergo full-dose chemotherapy. Active surveillance alone 
may cause psychological stress and can make it difficult for some patients to 
return to a normal lifestyle for fear of recurrence. Compliance is also a matter 
of concern in these patients. It is feared that patients that are non-complaint 
usually relapse with more advanced disease and a poorer prognosis [17]. 

Based on the data of patients on surveillance, the median time to relapse 
is 4 months for LVI-positive patients and slightly longer (8 months) for LVI-

 

Figure 1. Shows Rt. Sided testicular mass (a), High Inguinal incision (b), Clamping of the cord structures at the level of deep ring (c), High inguinal orchiectomy (d). 

 

Figure 2. CT scan of scrotum showing Rt. Testicular mass (a), CT of the retroperitoneal shows no evidence of secondary’s, c. Chest radiography shows no evidence of 
metastasis (b).
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negative patients. Most patient relapses occur within the first 2 years of 
active surveillance, and only 1% of patients relapse after 3 years. Overall 
survival for patients with stage I non-seminoma is very high (98%) regardless 
of the management strategy because these patients are cured with either 
chemotherapy or RPLND. Tumour markers are used to detect relapse [16]. 
Elevation of tumour marker levels represents the first sign of relapsed disease 
in 61% of LVI-positive patients and 41% of LVI-negative patients. Patients with 
stage I seminoma, should have a computed tomography (CT) examination 
done especially during the first year of follow-up, followed by more intense 
follow-up during the first 2 years, when the risk of relapse is highest. However, 
the timing and frequency of CT scans remains controversial in stage I non-
seminoma [18]. 

Non-compliance is frequently used as an argument against active 
surveillance; however the survival rates with active surveillance have been 
consistently greater than 97%, regardless of the degree of adherence in these 
studies. As the pattern of metastases from testicular cancer is extremely 
conservative and predictably limited to the retroperitoneal lymph nodes, CT or 
magnetic resonance imaging of the abdomen alone is sufficient to detect the 
vast majority of relapses [17,18]. 

Adjuvant BEP Chemotherapy

Use of adjuvant chemotherapy is an option following radical orchiectomy 
in patients with stage I non-seminoma. This was first explored in the early 

1990s following the success of BEP chemotherapy in metastatic disease. 
Using limited chemotherapy in patients with high risk would restrict exposure 
to chemotherapy and also prevent relapse. The MRC TE05 study, included 
114 patients with a predicted recurrence risk based on MRC risk factors of 
>50%. Relapse was noted in one patient and the 95% CI excluded a risk of 
relapse of 5%. Similar data has been replicated in a number of reported studies 
totalling almost 1000 patients and a combined risk of relapse of <2%. Adjuvant 
treatment of patients with high-risk stage I non-seminoma with 2 cycles of BEP 
has significantly reduced the risk of relapse, from 50% to 2% [19]. 

Adjuvant BEP has become an option for high-risk stage 1 NSGCT. 
Its use has been the subject of much debate and is cantered on the issue 
of late toxicity from BEP. Acute toxicities of BEP have been recognised for 
many years and over the last decade, the risk of long-term effects have also 
been appreciated especially neuropathy, cardiovascular disease, and second 
malignancy. Proponents of adjuvant chemotherapy point out at the lower 
doses that can be used, which meant less risk of toxicity. 

Several studies recently have demonstrated a similar reduction in relapse 
risk with only 1 cycle of BEP. Bandstand and colleagues found no difference 
between 1 and 2 cycles of BEP for high-risk patients. Moreover, they also have 
compared surveillance with 1 cycle of BEP in LVI-negative patients, confirming 
that either strategy could be used in these patients with the same results [20]. 

 

Figure 3. Photomicrograph of mixed germ cell tumour (H & E stain; 200x & 400x) (a and b).

 

Figure 4. Guidelines suggesting risk adapted treatment.
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Abstract
Metastatic spread from the prostate to the penis is known to occur, though rare. A needle biopsy remains the most reliable diagnostic modality that allows for histological 
and immunological confirmation of metastatic spread, and evaluation of the extent of invasion. The mode of metastasis seems to be either by direct invasion, implantation, 
haematogenous or lymphatic spread. Treatment mainly remains palliative and improving quality of life in view of the poor prognosis and a 6-month mortality of 80%. We report 
a patient with castrate resistant prostate cancer who presented with obstructive voiding symptoms and reddish lesions on the glans. Biopsy proved it to be a metastasis from 
the prostate cancer.
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Introduction

Prostate cancer is a commonly diagnosed cancer in men especially 
in the West, and its incidence in India too is on the rise. It is also a leading 
cause of cancer-related deaths. Most prostate cancer-related deaths are 
due to advanced disease, which results from any combination of lymphatic, 
hematogenous, or contiguous local spread. Metastases from the prostate to 
the penis is a very rare phenomenon, and the prognosis in these patients is 
usually very poor. We report a case of a Castrate Resistant Prostate Cancer 
(CRPC) who presented with very poor flow, hard elevated reddish areas over 
the glans and raised renal parameters [1,2]. 

Case Description

A 68-year-old male presented with very poor flow. He was a known case of 
metastatic prostate cancer having undergone bilateral orchidectomy followed 
by treatment with bicalutamide since February 2019. His initial serum prostate 
specific antigen (PSA) was 51 ng/ml and all 12 cores of transrectal ultrasound 
guided biopsy done in January 2019 were positive for prostate cancer with 
Gleason score of 5+4. Each core showed a tumour burden ranging from 
20%-80%. Perineural invasion was seen in 11 of the 12 cores. Computed 
tomography of the pelvis done then showed a locally advanced disease with 
enlarged pelvic lymph nodes. Radioisotope bone scan revealed increased 
activity in the thoraco-lumbar vertebrae suggestive of metastasis. In view of 
advanced disease and enlarged lymph nodes, the patient was then offered 
androgen deprivation therapy (ADT). His serum PSA decreased to 1.3 ng/ml 
and remained around the same value till the end of September 2019 [3]. 

The patient missed his follow-up during the early months of 2020 due 
to the COVID-19 pandemic. Presented to the Urologic-Oncology services in 
early May 2020 with symptoms of very poor flow and generalised ill being. 
Examination of the penis revealed two hard elevated reddish areas on the 
glans about 1 cm in diameter (Figure 1). The external urethral meatus could 
not be visualized properly and the glans was tender to touch. The whole glans 
was indurated and the rest of penis appeared normal. Digital examination 

of the prostate revealed an enlarged hard prostate. Uroflowmetry revealed 
a maximum flow of 2.3 ml/sec. Serum creatinine was 6.4% mg and serum 
PSA were 51 ng/ml. Ultrasound of the pelvis and abdomen showed bilateral 
hydronephro ureterosis, a moderately enlarged prostate and significant 
residual urine [4]. 

The patient was taken up for cystoscopy. The external urethral meatus 
was identified, and dilated using Hegars dilators up to 30 Fr. Cystoscopy 
revealed a trilobar enlargement of prostate with invasion of bladder neck by 
the cancer (Figure 2). A channel resection of the prostate was done to permit 
adequate voiding. A needle biopsy of the penile lesion was performed and 
sent for histo-pathological examination, which showed metastases from the 
prostate (Figure 1). Histopathological examination of prostate chips revealed 
cancer of the prostate, Gleasons score 5+5 (Figure 2). Patient was started on 
Docetaxel based chemotherapy (Figure 3) [5]. 

 

 

Figure 1. Shows reddish elevated lesions over the glans measuring 1cm in 
diameter (a). Histopathology shows metastasis from the prostate (100x) to the 
penis. Microphotograph shows squamous epithelium at a focus (left lower) and 
shows neoplastic cells in clusters. Lymphovascular emboli are seen (b).

 

Figure 2. Cystoscopic appearance of Bladder neck showing a very vascular 
prostatic lobe of resected (a). Histopathology prostatic chips shows (400x). 
malignant cells with prominent nucleoli in almost all of the cells. Gleason score 
5+5 (b).
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Results and Discussion

Prostate cancer metastasis to the penis is rare and very few cases have 
been reported in literature. These metastases present commonly as nodules 
over the penis, followed by priapism, pain during erection and dysuria. The 
mode of metastasis seems to be either by direct invasion, implantation, 
haematogenous or lymphatic spread. Penile metastases typically manifest as 
multiple discrete masses in the corpora cavernosa and corpus spongiosum. 
The metastatic masses can be seen as low-intensity areas within the corporal 
bodies compared to the normal corporal tissue on both T1 and T2-weighted 
MRI (Magnetic resonance imaging) sequences. Contrast-enhanced CT 
usually shows a focal enhancing mass. A needle or wedge biopsy seems 
to be the definitive way to diagnose this lesion, as it allows histological and 
immunological confirmation of metastatic spread, and evaluation of the extent 
of invasion [6].  

The treatment modalities available are depending on the general status 
of the patient, location and extent of the primary tumour and symptomatology 
such as local excision, radiation therapy, bilateral orchiectomy, hormonal 
manipulation, systemic chemotherapy and partial/total amputation of the penis 
in severely symptomatic cases (intractable pain, uncontrollable bleeding). 
Treatment depends on the general condition of the patient, site and extent 
of the primary tumour, presence of metastases, and symptomatology. Partial 
or total penectomy is to be considered only if the patient has widespread 
ulceration, irritating secretions and intractable pain. [3,4] In our patient who 
had already undergone ADT and the lesion in the penis being small we started 
the patient on Docetaxel based chemotherapy [7]. 

Conclusion

Cocci reviewed the literature relating to all case reports, series and 
reviews about penile metastasis, from 2003 to 2013, through a Medline search 
and identified 63 articles and 69 patients. Metastases were located on the root 
(38.8%), the shaft (38.8%) or the glans (22.2%) of the penis. The diagnosis 
of penile metastasis was made after the primary cancer had been diagnosed. 
The most common presentation was a single small penile nodule. Ten 
patients reported priapism. The median survival time after diagnosis of penile 
metastasis was 10 months (range 6-18 months). A Kaplan-Meier analysis had 
shown that the patients presenting with priapism and those with metastases 
from non-urologic tumours had a significantly worse prognosis (age adjusted 
Log Rank: p=0.037 for priapism vs. no priapism and p=0.045 for urologic vs. 
non urologic). In conclusion, Metastatic carcinoma of the prostate presents 
with different signs and symptoms and one should keep in mind the possibility 
of penis as the site for metastasis. Management of such patients with penile 
metastases from adenocarcinoma of the prostate should be more on improving 
their quality of life with multitude of palliative options rather putting the patient 
through a morbid systemic/surgical therapy. 
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Abstract Background: Although the physical comorbidity burden in obesity is well established, its relation to mental health is 
relatively less explored. However, recently evidence is gradually accumulating on the association between various 
psychiatric disorders and obesity, particularly among those seeking treatment for the same. In present article we aimed to 
study, depression in obese individuals attending OPD at a tertiary health care center. Material and Methods: Present study 
was cross-sectional questionnaire-based study, conducted among persons attending OPDs with BMI ≥25 kg/m2 (overweight 
and obese individuals). Patient Health Questionnaire (PHQ-9) was used to assess the Depressive symptoms. Results: In 
present study 200 individuals BMI ≥25 kg/m2 were studied. Most of patients were from 31-45 years (41 %) age group. 
Prevalence of depression in present study was 19 %. Most of depression cases were from 46-60 years age group. In study 
subjects, hypothyroidism (14.5 %), diabetes (11.5 %) and hypertension (10.5 %) were most common pre-pregnancy 
medical disorders noted. In present study, Patient Health Questionnaire (PHQ-9) was used to assess the depressive 
symptoms. prevalence of depression was 19 %. We noted level of depression as minimal, mild, moderate, and severe (based 
on PHQ-9 scoring) in 9.5 %, 5.5 % 3 % and 1 % students respectively. Depressive symptoms were common among subjects 
with BMI > 35 kg/m2. In present study 19 subjects had BMI > 40 kg/m2 and out of those 9 had depression, which was 
statistically significant (p<0.001) In present study, depression was seen common in female subjects as compared to males 
and difference was statistically significant (p<0.05). Statistically significant difference was noted in cases with nuclear type 
of family, not living with family, perceived relationship with friends as not good, no regular physical activity, no sleeping 
satisfaction and less than normal sleeping hours. We did not noticed any significant difference in depression cases with 
regards to cigarette smoking, alcohol consumption and socioeconomic status and difference was not statistically significant 
(p>0.05). Conclusion: We observed an association between obesity and depression in moderate and severely obese 
individuals. Depression-related disability, compounded by lack of access to care, impacts on social and physical health. 
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INTRODUCTION 
Obesity, now an epidemic of global proportions is creating 
major health problems worldwide. India, with its rapid 
urbanization and changing socioeconomic landscape, is 
experiencing an increase in obesity rates among its 
population.1 Although it is documented that obesity 
contributes to a variety of physical illness, such as 
hypertension, coronary heart disease and diabetes mellitus, 
much less is known about the possible links of obesity to 
mental disorders. Factors responsible for high BMI are 
poor dietary habits, improvement in standards of living, 
decrease in physical activities and dietary changes might 
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be responsible for the higher frequency of obesity in Indian 
population. Although the physical comorbidity burden in 
obesity is well established,2 its relation to mental health is 
relatively less explored. However, recently evidence is 
gradually accumulating on the association between various 
psychiatric disorders and obesity, particularly among those 
seeking treatment for the same.3 Prevalence estimates of 
depression in India have varied widely depending on the 
assessment tools used and the community’s 
sociodemographic profile.4 Extreme obesity is related to 
increase risk for depression across gender and racial 
groups, even after controlling for chronic physical disease, 
familial depression and demographic risk factors.5 In 
present article we aimed to study, depression in obese 
individuals attending OPD at a tertiary health care center 
  
MATERIAL AND METHODS 
Present study was cross-sectional questionnaire-based 
study, conducted among persons attending OPDs of 
tertiary hospital. Study was conducted under department of 
psychiatry, at Belagavi institute of medical sciences, 
Belagavi, Karnataka, India. Study duration was of 1 year 
from May 2020 to April 2021. Present study approval was 
obtained from local institutional ethical committee.  
Inclusion criteria: Patients of 18- 60 years, with BMI ≥25 
kg/m2 (overweight and obese individuals) attending 
general OPD. 
Exclusion criteria: Patients below 18 years and above 60 
years. Patients not willing to participate. 
Initially a pilot test was conducted among 20 obese 
individuals to confirm the reliability of the questionnaire, 
then 150 obese individuals were studied. A self-report 
questionnaire comprising written informed consent, 
questions regarding socio-demographic and lifestyle-

related information, as well as psychometric scales to 
assess depression were used to collect the data.  
Data included age, gender, monthly family income, 
lifestyle-related information contains questions concerning 
regular physical activity, sleeping satisfaction, number of 
sleeping hours per night, cigarette smoking, clinical history 
regarding any illness. Anthropometric measurements were 
taken as weight of patients noted to the nearest kilogram 
and height noted to the nearest centimeter and BMI was 
calculated. World Health Organization definitions applied 
to categories overweight (25–29.9 kg/m2) and obese (>30 
kg/m2).6 Patient Health Questionnaire (PHQ-9) was used 
to assess the Depressive symptoms. It is scored on a 27-
point scale. Depressive symptoms were graded according 
to the following scores: (0-4) – no depression, score (5–9) 
– mild depression, score (10–19) – moderate depression 
and score (> 20) – severe symptoms of depression.7 Data 
was collected and compiled using Microsoft Excel, 
analysed using SPSS 23.0 version. Frequency, percentage, 
means and standard deviations (SD) was calculated for the 
continuous variables, while ratios and proportions were 
calculated for the categorical variables. Difference of 
proportions between qualitative variables were tested 
using chi- square test or Fisher exact test as applicable. P 
value less than 0.5 was considered as statistically 
significant. 

 
RESULTS 
In present study 200 individuals BMI ≥25 kg/m2 were 
studied. Most of patients were from 31-45 years (41 %) age 
group. Prevalence of depression in present study was 19 
%. Most of depression cases were from 46-60 years age 
group. In study subjects, hypothyroidism (14.5 %), 
diabetes (11.5 %) and hypertension (10.5 %) were most 
common pre-pregnancy medical disorders noted. 

 
Table 1: Age and Pre-existing Medical Disorders 

Characteristics No. of subjects (n=200) (%) No. of subjects with depression (n=38) (%) 
Age group (years)   

19-30 49 (24.5 %) 10 (5 %) 
31-45 82 (41 %) 12 (6 %) 
46-60 69 (34.5 %) 16 (8 %) 

Pre-existing Medical Disorders   
Hypothyroidism 48 (24 %) 29 (14.5 %) 

Diabetes 69 (34.5 %) 23 (11.5 %) 
Hypertension 89 (44.5 %) 21 (10.5 %) 
Heart disease 22 (11 %) 9 (4.5 %) 

Asthma 14 (7 %) 8 (4 %) 
Epilepsy 8 (4 %) 3 (1.5 %) 

In present study, Patient Health Questionnaire (PHQ-9) was used to assess the depressive symptoms. prevalence of 
depression was 19 %. We noted level of depression as minimal, mild, moderate, and severe (based on PHQ-9 scoring) in 
9.5 %, 5.5 % 3 % and 1 % students respectively. Depressive symptoms were common among subjects with BMI > 35 
kg/m2. In present study 19 subjects had BMI > 40 kg/m2 and out of those 9 had depression, which was statistically 
significant (p<0.001). 
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Table 2: Distribution according to BMI and levels of severity of depression 
BMI (kg/m2) Subjects assessed Subjects with depression 

Mild (PHQ 
score 0-4) 

Moderate 
(PHQ score 5-9) 

Severe 
(PHQ score 10-19) 

Very severe 
(PHQ score 20-27) 

Total 

25.1-30 71 (35.5 %) 3 (1.5 %) 2 (1 %) 0 0 5 (2.5 %) 
30-34.9 66 (33 %) 5 (2.5 %) 3 (1.5 %) 2 (1 %) 0 10 (5 %) 
35-39.9 59 (29.5 %) 7 (3.5 %) 4 (2 %) 2 (1 %) 1 (0.5 %) 14 (7 %) 

> 40 19 (9.5 %) 4 (2 %) 2 (1 %) 2 (1 %) 1 (0.5 %) 9 (4.5 %) 
Total 200 19 (9.5 %) 11 (5.5 %) 6 (3 %) 2 (1 %) 38 (19 %) 

In present study, depression was seen common in female subjects as compared to males and difference was statistically 
significant (p<0.05). 

 
Table 3: Distribution according to gender and levels of severity of depression 

Gender Subjects assessed Subjects with depression 
Mild 

(PHQ score 0-4) 
Moderate 

(PHQ score 5-9) 
Severe 

(PHQ score 10-19) 
Very severe (PHQ 

score 20-27) 
Total 

Male 94 (47 %) 8 (4 %) 4 (2 %) 2 (1 %) 0 14 (7 %) 
Female 106 (53 %) 11 (5.5 %) 7 (3.5 %) 4 (2 %) 2 (1 %) 24 (12 %) 
Total 200 19 (9.5 %) 11 (5.5 %) 6 (3 %) 2 (1 %) 38 (19 %) 

Statistically significant difference was noted in cases with nuclear type of family, not living with family, perceived 
relationship with friends as not good, no regular physical activity, no sleeping satisfaction and less than normal sleeping 
hours. We did not noticed any significant difference in depression cases with regards to cigarette smoking, alcohol 
consumption and socioeconomic status and difference was not statistically significant (p>0.05). 

 
Table 4: General characteristics 

General characteristics No. of subjects (n=200) 
(%) 

No. of subjects with 
depression (n=38) (%) 

P value 

Cigarette smoker (>1 pack/day)   0.054 
Yes 51 (25.5 %) 23 (11.5 %)  
No 149 (74.5 %) 15 (7.5 %)  

Alcohol consumption (>30 grams/day)   0.634 
Yes 41 (20.5 %) 27 (13.5 %)  
No 159 (79.5 %) 11 (5.5 %)  

Socioeconomic status   0.24 
Upper middle 119 (59.5 %) 24 (12 %)  
Lower middle 43 (22.5 %) 10 (5 %)  
Upper lower 38 (19 %) 4 (2 %)  

Type of family   < .001 
Nuclear 152 (76 %) 30 (15 %)  

Joint 48 (24 %) 8 (4 %)  
Living with family   0.035 

Yes 166 (83 %) 13 (6.5 %)  
No 34 (17 %) 25 (12.5 %)  

Perceived relationship with friends   < .001 
Good 144 (72 %) 6 (3 %)  

Not good 56 (28 %) 34 (17 %)  
Regular physical activity   < .001 

Yes 13 (25.5 %) 0  
No 187 (25.5 %) 38 (19 %)  

Sleeping satisfaction   < .001 
Yes 138 (69 %) 2 (1 %)  
No 62 (31 %) 36 (18 %)  

Sleeping status   < .001 
Less than normal 39 (25.5 %) 27 (25.5 %)  

Normal (7–8 hours) 118 (59 %) 6 (3 %)  
More than normal 43 (25.5 %) 5 (25.5 %)  

 



MedPulse International Journal of Psychology, Print ISSN: 2579-0919, Online ISSN: 2636 - 459X, Volume 19, Issue 2, August 2021 pp 27-31 

MedPulse – International Journal of Psychology, ISSN: 2579-0919, Online ISSN: 2636 - 459X, Volume 19, Issue 2, August 2021     Page 30 

DISCUSSION 
India is being ambushed by urbanization, junk food and 
sedentary lifestyles; with one in every five Indians being 
obese.8 Compared with the general population, people with 
obesity tends to face chronic conditions, such as diabetes 
and heart disease, are twice as likely to experience mental 
health comorbidities, such as depression.9 Also depressed 
patients tend to have adverse health behaviors, such as 
alcohol consumption, cigarette smoking, poor diet, and 
may have a sedentary lifestyle. Onset of depression in 
adolescence doubles the danger of obesity in comparison 
with those who do not suffer depression. Adolescent 
depression due to obesity is more seen in women. Some 
studies even report that existence of depression in 
adolescence increases the individual’s potential for 
developing obesity in older age.10 Maximal evidence 
existed for the association between depression and obesity 
with longitudinal studies demonstrating a bidirectional link 
between the two conditions. The odds ratios (ORs) were 
similar for developing depression in obesity (OR: 1.21–
5.8) and vice versa (OR: 1.18–3.76) with a stronger 
association observed in women.11 de Wit et al.12 conducted 
a meta-analysis of community based studies in which the 
association between depression and obesity was examined 
in adults and showed a significant positive association 
between depression and obesity in the general population, 
especially among women. A growing body of evidence 
suggests that there may be pathophysiological links 
between psychiatric disorders such as schizophrenia and 
metabolic conditions such as obesity and diabetes.13 
Yousef M et al.,14 conducted a meta‐analysis to study 
relationship between depression and risk of metabolic 
syndrome (MetS). They noted that the odds of MetS was 
higher in depressed compared to non-depressed 
individuals. For cross-sectional studies, depressed patients 
in Europe (OR = 1.35; 95 %CI: 1.47–1.99) were at higher 
odds of MetS compared to those in America and Asia. For 
cohort studies, depressed patients in America (OR = 1.46; 
95 %CI: 1.16– 1.84) were at higher odds of MetS than 
those in Europe. Cross-sectional studies indicated women 
with depression were at higher odds of MetS (OR = 1.95; 
95 %CI: 1.38–2.74) compared to men. In both types of 
studies, the odds of MetS decreased with age. In a case 
control study, Koski M15 noted that depression was more 
common in obese subjects than in controls. However, 
slight depression was most common in the study group and 
7% of the subjects had masked depression. Regarding 
weight changes, the Beck Depression Inventory questions 
on both weight loss (p = 0.014) and weight gain (p = 0.017) 
were statistically significant. In the study group, 
individuals with BMI over 40 kg/m2 gained the most 
weight; however, weight loss was very low overall. 
Regarding changes in appetite, the majority of the study 

group responded that they had a poorer appetite than 
previously. In a review of association studies Psychiatric 
disorders and obesity, Rajan TM16 maximal evidence 
existed for the association between depression and obesity 
with longitudinal studies demonstrating a bidirectional link 
between the two conditions. The odds ratios (ORs) were 
similar for developing depression in obesity (OR: 1.21–
5.8) and vice versa (OR: 1.18–3.76) with a stronger 
association observed in women. Obesity and depression 
have a significant and bidirectional association. Gender 
appears to be an important mediator in these relationships. 
Gender as a significant moderator of the obesity-
depression association was also observed in the meta-
analysis by Blaine17, with a significantly higher risk 
(150%) among females (OR: 2.5). Similar findings were 
noted in present study. People with obesity and depression 
appear to be a specific subgroup of depressed patients in 
which calorie-restricted diets might constitute a promising 
personalized treatment approach. The reduction of 
depressive symptoms may be related to immunoendocrine 
and psychosocial mechanisms.18 Interestingly, Atlantis 
and Baker, in their systematic review of epidemiological 
studies aimed at determining whether obesity causes 
depression, have found weak evidence for obesity 
increasing incidence of depression and point out the need 
for methodologically rigorous prospective cohort studies 
in this regard.19 Given the high prevalence of depression 
and the significant burden of the disease on the individual, 
health system, and society, adopting appropriate methods 
to identify risk factors, prevention, treatment, and 
management of this illness is a must.20 Individuals with 
risk of mild depression to be treated with life style 
modification, dietary advice and involvement of pleasure 
seeking activities. Individuals with risk of moderate 
depression need to be referred to psychological councilor 
for further investigations and counselling sessions.11  
Limitations of the present study was the reliance on self-
report questionnaire for determination of depressive 
symptoms so we did not assess categories of depressive 
disorders diagnostically. Also confounding effects of 
unmeasured medical comorbidities and differences were 
not assessed.  
 
CONCLUSION  
Psychological consequences of obesity range from 
lowered self-esteem to clinical depression. We observed an 
association between obesity and depression in moderate 
and severely obese individuals. Depression-related 
disability, compounded by lack of access to care, impacts 
on social and physical health. 
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Abstract Background: Cigarette and alcohol use share common etiological factors and often develop concurrently. The 
psychological interventions are based on the principle that any type of substance abuse is only due to psychological 
dependence of an individual toward them, and no drug can substitute the psychological dependence. This can be treated 
with proper psychological approach alone. Present study was purely based on psychological interventions. Material and 
Methods: The present study was a prospective interventional study conducted in individuals had addiction to tobacco and 
alcohol, had a moderate-to-high level of dependence (dependence score of >5) and willing to stay as inpatients in the de-
addiction centers for the duration of 25–30 days to receive the assigned intervention. Subjects were randomly divided by 
alternate interview number into two groups as group A- Psychological intervention techniques (reading–writing therapy 
and games–narrative therapy) and group B- psychological counseling (motivational intervention) alone as a control. The 
success rate among all the intervention methods employed in the study was compared at the time of admission and at the 
time of discharge from the de-addiction center. Results: In present study, 30 individuals had completed follow up interview 
at end of 4 weeks (28 days). All were male, majority were from 20-35 years age group (50%), followed by age group 36-
50 years (36.67 %). Most of individuals were from lower socioeconomic class (33.33 %) and middle class (26.67 %). In 
present study subjects common type of tobacco addiction was smoking + chewing (66.67 %). Majority of subjects had 
addiction for less than 5 years (43.33 %) followed by 5-10 years addiction group (30 %). Subjects were randomly divided 
by alternate interview number into two groups as Group A (psychological intervention techniques) and group B 
(psychological counseling). Conclusion: Both psychological intervention techniques and psychological counseling were 
effective, as observed by KAP score at baseline and at after 4 weeks, though no difference was observed during comparison 
between both techniques.  
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INTRODUCTION 
Cigarette and alcohol use share common etiological factors 
and often develop concurrently. Substance use disorder 
such as tobacco and alcohol addiction is associated with 
impairment in various aspects of physical, psychological 
and socio-occupational functioning. In the setting of a 
rising prevalence of Non-Communicable Diseases 
(NCDs), alcohol is recognized as one of four major NCD 
risk factors by WHO.1 Alcohol is the most commonly used 
depressant. Officially, Indians are still among the world’s 
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lowest consumers of alcohol— only 21% of men and 
around 2% of women drink. But up to a fifth of this group 
amounting to about 14 million people—are dependent 
drinkers requiring “help”.2 Smoking is an independent risk 
factor for chronic diseases like diabetes, cardiovascular 
diseases, chronic respiratory diseases, chronic kidney 
disease, and various types of cancers.3 Drug abuse has 
social, physical, psychological and economic serious 
impacts that in addition to personal damage, it imposes 
heavy costs on individuals, families and society, implying 
a great need for health professionals to identify and treat 
substance abusing or addiction.4 Present study was purely 
based on psychological interventions. The psychological 
interventions are based on the principle that any type of 
substance abuse is only due to psychological dependence 
of an individual toward them, and no drug can substitute 
the psychological dependence. This can be treated with 
proper psychological approach alone. 
 
MATERIAL AND METHODS 
The present study was a prospective interventional study 
conducted in department of psychiatry, at Belagavi 
Institute Of Medical Sciences(BIMS), Belagavi, India. All 
the patients admitted at Sahara de-addiction center, 
Ganeshpur Belagavi and Sahara Recovery Centre 
Sangameshwar nagar Circle, Belagavi during the study 
period (01/05/2021 to 31/08/2021) were included as study 
participants. Study was approved by institutional ethical 
committee. 
Inclusion criteria: The study participants gave the written 
informed consent to participate in the study, had addiction 
to tobacco and alcohol, had a moderate-to-high level of 
dependence (dependence score of >5) and willing to stay 
as inpatients in the de-addiction centers for the duration of 
25–30 days to receive the assigned intervention. 
Exclusion criteria: 

 With addiction only to alcohol and/or other 
substances (drug addicts) without addiction to 
tobacco in any form 

 Undergoing any other psychopharmacological 
interventions during the study period 

 With known drug hypersensitivity, epilepsy, 
pregnancy, lactation, any serious or unstable 
cardiac, renal, hepatic, hypertensive, pulmonary, 
endocrine, or neurological disorder as these 
participants were not recruited into the de-
addiction centers till their condition was 
medically stable 

 With either low or very low level of dependence 
(dependence score of <5) as per Fagerstrom scale. 

 Not willing to stay as inpatients in the de-
addiction centers for the duration of 25–30 days to 
receive the assigned intervention 

 All the study participants were interviewed by the 
investigator with pre-tested structural questionnaire it 
includes socio-demographic data and clinical history. A 
through clinical examination was done. The level of 
dependence to the various addictive agents was assessed 
by using Fagerstrom scale 9. The information on KAP 
related to tobacco and alcohol was collected from all the 
eligible participants before group allocation and 
intervention. Detailed information regarding Tobacco and 
Alcohol addiction (frequency and duration of 
consumption, quantity consumed, and symptoms of 
hangover experienced in alcohol) baseline level of 
addiction was be collected at the time of admission and at 
the time of Discharge. The success rate among all the 
intervention methods employed in the study was compared 
at the time of admission and at the time of discharge from 
the de-addiction center. 

Subjects were randomly divided by alternate 
interview number into two groups as 
1. Group A- Psychological intervention techniques 

(reading–writing therapy and games–narrative 
therapy)  

2. Group B- psychological counseling (motivational 
intervention) alone as a control. 

The effectiveness of two psychological 
intervention techniques (reading–writing therapy and 
games–narrative therapy) versus psychological counseling 
(motivational intervention) alone as a control were 
assessed.  

Data was collected and compiled using 
Microsoft Excel, analysed using SPSS 23.0 version. 
Frequency, percentage, means and standard deviations 
(SD) was calculated for the continuous variables, while 
ratios and proportions were calculated for the 
categorical variables. Difference of proportions 
between qualitative variables were tested using chi- 
square test or Fisher exact test as applicable. P value 
less than 0.5 was considered as statistically significant. 
 
RESULTS   
In present study, 30 individuals had completed follow up 
interview at end of 4 weeks (28 days). All were male, 
majority were from 20-35 years age group (50%), followed 
by age group 36-50 years (36.67%). Most of individuals 
were from lower socioeconomic class (33.33%) and 
middle class (26.67%). In present study subjects common 
type of tobacco addiction was smoking + chewing 
(66.67%). Majority of subjects had addiction for less than 
5 years (43.33%) followed by 5-10 years addiction group 
(30%).
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Table 1: General characteristics 
Characteristic No. of individuals (Percentage) 
Age (in years)  

<20 1 (3.33 %) 
20-35 15 (50 %) 
36-50 11 (36.67 %) 
51-60 3 (10 %) 

Socioeconomic status (by modified Kuppuswamy scale)  
Grade I - Upper class 3 (10 %) 

Grade II - Upper middle class 2 (6.67 %) 
Grade III - Middle class 8 (26.67 %) 

Grade IV - Lower middle class 7 (23.33 %) 
Grade V - Lower class 10 (33.33 %) 
Tobacco consumption  

Smoking only 8 (26.67 %) 
Chewing only 2 (6.67 %) 

Smoking + Chewing 20 (66.67 %) 
Duration of addiction (in years)  

Less than 5 13 (43.33 %) 
05-10 9 (30 %) 
11-20 6 (20 %) 

More than 20 2 (6.67 %) 
Subjects were randomly divided by alternate interview number into two groups as Group A (psychological intervention 
techniques) and group B (psychological counseling). KAP (knowledge, attitude, and practice) scores were measured at 
baseline and after 4 weeks of intervention by a preapproved questionnaire. A statistically significant difference was 
observed between baseline KAP score and KAP score after 4 weeks in both groups. 

 

Table 2: Intragroup KAP scores comparison 
Characteristic Group A 

(psychological intervention techniques) 
Group B 

(psychological counseling) 
Baseline After 4 weeks P value Baseline After 4 weeks P value 

Tobacco       
Knowledge score 3.9 ± 1 7.1 ± 1.2 0.022 4.1 ± 1.1 6.6 ± 1.2 0.002 

Attitude score 4.1 ± 1.1 6.9 ± 0.9 0.020 4.4 ± 1 6.8 ± 1.3 0.002 
Practice score 4 ± 0.9 5.9 ± 1.1 0.031 3.6 ± 0.9 5.8 ± 0.9 0.002 

Total KAP score 12.1 ± 2.2 18.9 ± 3.2 0.015 11.8 ± 3.9 17.8 ± 3.9 0.002 
Alcohol      0.002 

Knowledge score 4.4 ± 1.1 5.9 ± 1.3 0.022 4.3 ± 1 6.1 ± 0.9 0.007 
Attitude score 4.1 ± 0.9 6.5 ± 0.7 0.020 4.9 ± 1.1 6.3 ± 1.3 0.005 
Practice score 3.9 ± 1.2 6.1 ± 1.2 0.014 4 ± 1.1 5.9 ± 0.9 0.016 

Total KAP score 12.5 ± 2.3 18.5 ± 3.9 0.019 13.4 ± 3.9 17.1 ± 3.9 0.001 
Tobacco + alcohol KAP score 25.1 ± 3.4 37.1 ± 5.4 0.001 25.4 ± 5.2 35.4 ± 5.2 0.001 

Difference in KAP scores of Group A (psychological intervention techniques) and group B (psychological counseling) was 
not statistically significant (p>0.05).  

Table 2: KAP scores among two groups 
Characteristic Group A (psychological intervention techniques) Group B (psychological counseling) P value 

Tobacco    
Knowledge score 7.1 ± 1.2 6.6 ± 1.2 >0.05 

Attitude score 6.9 ± 0.9 6.8 ± 1.3 >0.05 
Practice score 5.9 ± 1.1 5.8 ± 0.9 >0.05 

Total KAP score 18.9 ± 3.2 17.8 ± 3.9 >0.05 
Alcohol    

Knowledge score 5.9 ± 1.3 6.1 ± 0.9 >0.05 
Attitude score 6.5 ± 0.7 6.3 ± 1.3 >0.05 
Practice score 6.1 ± 1.2 5.9 ± 0.9 >0.05 

Total KAP score 18.5 ± 3.9 17.1 ± 3.9 >0.05 
Tobacco + alcohol KAP score 37.1 ± 5.4 35.4 ± 5.2 >0.05 

(p value less than 0.05 was considered significant.) 



MedPulse International Journal of Psychology, Print ISSN: 2579-0919, Online ISSN: 2636 - 459X, Volume 20, Issue 1, October 2021 pp 01-05 

MedPulse – International Journal of Psychology, ISSN: 2579-0919, Online ISSN: 2636 - 459X, Volume 20, Issue 1, October 2021     Page 4 

DISCUSSION  
Tobacco and alcohol, often referred to as “gateway drugs,” 
are among the first substances consumed by adolescents. 
This is likely influenced by their ready availability along 
with other sociocultural (e.g., peer influences, 
acculturation) and biological factors (e.g., family history 
of substance use disorders).5 There has been a steady 
increase in the per capita consumption of alcohol in most 
parts of the world and it is projected to rise in the coming 
years, associated with rise in alcohol-related disorders. 
Among individuals attempting to abstain from cigarettes, 
alcohol consumption has been frequently cited as a 
precipitant of smoking relapse. As a result, the most recent 
guidelines for smoking cessation treatment advocate that 
smokers attempting to quit also make an effort to avoid 
drinking.7 Knowledge is not the only factor contributing to 
tobacco use, and most people understand the negative 
health effects of tobacco use, but they continue to smoke. 
According to cognitive viewpoint, expectancies about the 
perceived benefits of using alcohol or other drugs and 
smoking cigarettes directly influence the decision to use 
these substance Cognitivism is a very important domain in 
shaping behaviours. A study conducted in Gujarat; India 
has found that being knowledgeable about effects of 
tobacco on health can reduce the risk to continue the 
smoking behaviour by 30-40 %.8 Due to heterogeneity in 
behavior, smokers, as compared to nonsmokers, are less 
likely to acknowledge the consequences of smoking. 
Earlier smoking cessation has more significant health 
benefits and can be observed even decades after quitting of 
smoking.3 Effectiveness of motivational interviewing has 
been most widely studied in alcohol abusing and 
dependent populations: At least 32 trials show that MI 
effectively improves treatment adherence and drinking 
outcomes and the results from these show a small to 
medium effect size with variability across settings and 
providers.9 Pednekar MS et al.,11 studied the association 
between alcohol, alcohol and tobacco, and mortality in 
Mumbai, India, revealed that compared to those who never 
drank alcohol, alcohol drinkers had 1.22 times higher risk 
of mortality, with the highest risk observed for liver 
disease. Alcohol drinkers had increased risk of mortality 
for tuberculosis, cerebrovascular disease, and liver disease. 
Synergistic effect of tobacco and alcohol showed a higher 
mortality as compared to individual risk.10 Silvia FS11 
noted that, prevalence of smoking and drug abuse was 
relatively low among Cairo University medical students 
who had generally correct knowledge about the hazards of 
these practices. Their perceptions about their future role as 
doctors towards smoking control were promising. They 
showed positive supportive attitudes towards tobacco 
banning legislations and were enthusiastic to receive more 
training that would help them in their tasks as physicians. 

In study by Rahul Ganavadiya et al.,12 the mean knowledge 
score was significantly increased in the post intervention 
follow-ups compared to baseline values. The attitude and 
practice score related to tobacco and alcohol habits was 
most favorable in the first follow-up followed by second 
follow-up. The least favorable attitude and practice score 
was observed at baseline. The overall KAP score for 
tobacco and alcohol increased in the post intervention 
periods compared to baseline values. Similar results were 
noted in present study. In addition to vulnerability, a good 
understanding of the effects of substances and addictive 
behaviors on the body and mind, a good understanding of 
available interventions, the importance of family support 
and follow‑up support are all important in restitution and 
recovery in addiction, which can be best conceptualized as 
a complex hydra‑headed problem.13 Counseling and other 
behavior treatment are critical components of substance 
use disorder treatment: The treatment which focuses on 
motivation, relapse, life style change and problem solving 
ability yields better outcome results. Still pharmacological 
intervention when combined with psychosocial 
intervention has proved to be more efficacious. Complete 
recovery involves changes in five major areas of life: 
physical well-being, work routine, healthy relationships, 
personality changes, and meaningful leisure activities. 
 
CONCLUSION  
Both psychological intervention techniques and 
psychological counseling were effective, as observed by 
KAP score at baseline and at after 4 weeks, though no 
difference was observed during comparison between both 
techniques. Further long term studies with large number of 
participants are necessary for confirmation of present study 
observations. 
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Background: Physical inactivity is the fourth leading risk factor for global mortality. Medical education 
with its vast curriculum and rigorous training is often very stressful and leads to physical inactivity and 
poor nutrition as a negative consequence. Medical students as future health care providers are 
responsible for the good health of our citizens and therefore our study is aimed to study the 
interrelation between physical inactivity and health of medical student. 
Methods: This cross -sectional study was conducted among 80 undergraduate MBBS students. Quota 
sampling method was used to identify 40 students from first year and 20 each from second and third 
year. A pretested, semi structured questionnaire including information about age, sex, attitude and 
practice of physical activity was collected. Anthropometric parameters and Physical performance 
parameters were assessed. Data entry was done using Excel sheet and statistical analysis was done in 
SPSS 23.0 
Results: Mean BMI of subjects in the sample is 23.72 ± 5.31 (kg/m2). Majority of subjects in the sample 
are with normal BMI followed by obese whereas 9 (11.25%) of subjects are underweight Mean of SBP 
and DBP in the sample is 115.33 ± 16.03 and 76.35 ± 10.23 (mmHg) respectively. Out of 80 subjects , 
most of them 76 (95%) had poor physical fitness score whereas one subject each had good and 
excellent Physical fitness test score .48 (60%) of 80 subjects in the sample had intermediate agility 
score .53 of 80 subjects had Central obesity and 25 had truncal obesity i. e; 25 (47.17%) of 50 central 
obesity subjects had truncal obesity 
Conclusion: This study reiterates the importance of physical activity as way of primary prevention to 
achieve healthy life and encourages implantation of comprehensive health programs in medical 
curriculum. 

Introduction 

Physical activity and activity of youth, in the 

last decade are on steady decline and the most rapid 

declines appear to occur during late adolescence and 

early adulthood (1-2). Physical inactivity and associated 

health problems pose a current and growing threat to 

✉ Corresponding Author: Arpit Mago
Email address: magoarpit@gmail.com

public health (3).  The behaviors of students are 

considered a temporary part of college life, however, 

unhealthy habits picked up at this level generally 

persists forever. Medical college life is also a period 

during which individuals are exposed to stress and lack 

of time posing a barrier to adoption of unhealthy 
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practices (4). The medical students have a greater 

knowledge about healthy lifestyle and dietary habits 

when compared to any other college students. 

However, there is no evidence to indicate that this 

knowledge translates into practice in terms of 

maintaining good health. Non- communicable diseases 

(NCD) will account for 73% of deaths and 60% of the 

global disease burden by 2020. Physical activity plays a 

major role in the prevention of these non-

communicable diseases. The stress involved in meeting 

the responsibilities of becoming a physician may 

adversely affect the exercise habits of students (5-6). 

Medical students have certain privileges and 

responsibilities different from other students, they 

must be aware of acting in position of qualified doctor 

and their fitness will impact on their fitness to practice 

medicine (7). Attitude of medical students towards 

regular physical exercise is fundamental in developing 

prevention oriented behavior of future physician (8).  

With many studies reporting lack of physical 

inactivity in college students it becomes imperative to 

evaluate the physical fitness especially in medical 

students whose health often determines societal 

health. Very little literature is available on the physical 

fitness of medical students in this part of Karnataka, 

hence there is a need for such a study. 

Therefore, this study was planned to evaluate 

the Physical Fitness Parameters among Medical 

Students of age group 18-25 years. The Physical Fitness 

was evaluated by anthropometric parameters and 

physical performance measures including, Physical 

Fitness Index Test, Flexibility Test, Agility Test and 

Reaction Time.   

 

Materials and Methods 

A cross-sectional study was conducted among 

the undergraduate medical students of Jawaharlal 

Nehru Medical College, KLE Academy of Higher 

Education, Belagavi. The Ethical clearance was 

obtained from the Institutional Ethical Clearance 

Committee prior to initiation of the study. The study 

sample included 80 medical students. 40 students from 

first year and 20 each from second and third year. 

Medical Students who had Respiratory Problems like 

asthma or any Physical Disabilities were excluded. 

Students not consenting to participate in the study 

were excluded. 

  A pre-tested, semi-structured questionnaire 

including information about age, sex, attitude and 

practice of physical activity was collected. 

Anthropometric parameters of the study population 

were measured by the researchers. Body Mass Index 

was calculated by using Quélet Index and Pearson co 

relation coefficient was used to assess its relation with 

Blood pressure, agility, flexibility, audiovisual reaction 

time and SpO2. Physical Fitness Index was calculated 

and interpreted by using Harvard Step Test.  A value 

greater2 than 97 was considered excellent, 83-96 was 

considered good, 68-82 as average, 54-67 as low 

average and less than 54 as poor. The Wilcoxon signed 

-rank test was used to assess SpO2 changes with 

exercise. Data entry was done using Excel sheet. Data 

was cleaned and scrutinized for missing values and 

consistency with the forms. All the hard copies are 

stored.  

Statistical Analysis was done in SPSS 23.0. 

Distributions of variables and their goodness of fit was 

studied and tested. Chi-square test and non- 

parametric test were used. Multiple Regression 

Analysis and Logistic Regression Analysis as required 

were used to study the impact of individual variables 

and their interactions. 

 

Results 

Table 1: Study variables among Medical Students 

Variables 

Results               

(Mean ± SD            

or %) 

Age(years) 34.57 ± 14.61 

Gender 
Male 40 (50%) 

Female 40 (50%) 

BMI (kg/m2) 23.72 ± 5.31 

BMI 

category 

Underweight 9 (11.25%) 

Normal 43 (53.75%) 

Obese 28 (35%) 

Waist Hip Ratio 0.88 ± 0.11 
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Table 1 (Continued) 

Variables 

Results               

(Mean ± SD            

or %) 

WHR category 
Normal 21 (26.25%) 

Central Obese 59 (73.75%) 

SBP(mm Hg) 
115.33 ± 

16.03 

DBP(mm Hg) 76.35 ± 10.23 

Test time(sec) 74.5 ± 99.2 

Heartbeat between 1 to 1.5 mins 

(bpm) 
136.18 ± 23 

PFI score 27.61 ± 36.12 

Flexibility 0.99 ± 6.18 

Agility Score 24.36 ± 5.86 

ART 0.3 ± 0.13 

VRT 0.29 ± 0.12 

SPO2(Before Exercise) 96.56 ± 11.81 

SPO2(After Exercise) 96.4 ± 11.36 

 

A total of 80 undergraduate medical students 

were studied in the age group of 18-25 years. 50% of 

sample population is male and rest is female. It has 

been observed that distribution of subjects in the 

sample is equal.  Mean BMI of subjects in the sample is 

23.72 ± 5.31 (kg/m2) also, it has been observed that the 

majority of subjects in the sample are with normal BMI 

followed by obese whereas 9 (11.25%) of subjects in 

the sample are underweight BMI. The mean of SBP and 

DBP in the sample is 115.33 ± 16.03 and 76.35 ± 10.23 

(mm Hg) respectively. Mean of test time in the sample 

is 74.5 sec and the mean heartbeat (between 1-

1.5mins) is 136.18 beats. Mean of PFI score, Flexibility 

and Agility score in the sample are 27.61, 0.99 and 

24.36 respectively. Using Wilcoxon sign rank test, it has 

been concluded there is no significant gain/reduction 

in SPo2 from baseline to after exercise (p=0.3856). 

(Table 1) 

 

 

 

 

 

 

 
Table 2: Correlations of BMI with different study variables 
 

Factors R p-value 

SBP 0.2170 0.0266 

DBP 0.3113 0.0049 

Test time(sec) -0.0841 0.4581 

Heartbeat between 1 to 1.5 
mins (bpm) 

-0.0759 0.5032 

PFI score -0.0839 0.4591 

Flexibility -0.0784 0.4893 

Agility Score -0.2898 0.0091 

ART -0.0337 0.7668 

VRT 0.1498 0.1848 

SPO2(Before Exercise) 0.0205 0.8569 

 

Correlation of BMI with different factors was 

assessed. Using Pearson correlation coefficient, it has 

been concluded that there is a significant positive 

correlation of BMI with SBP as well as DBP and there is 

a significant negative correlation of BMI with Agility 

score whereas there is no significant correlation of BMI 

with other factors. (Table 2 and Fig 1) 

 

Figure 1: Correlation of BMI with Blood Pressure in mmHg 

and Agility Scores 

 

Table 3: Awareness about Physical Activity among Medical 

Students. 

Questions Sub-category N (%) 

Do you feel the need for 

regular physical activity? 

Yes 76 (95) 

No 4 (5) 

Are you physically active? 
Yes 58 (72.5) 

No 22 (27.5) 

Have you been physically 

active before joining 

medical school? 

Yes 53 (66.25) 

No 27 (33.75) 

Do participate in the sports 

events of your college? 

Yes 45 (56.25) 

No 35 (43.75) 
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Table 3 (Continued) 

Questions Sub-category N (%) 

Do you have an opportunity 

to use sports facilities at the 

university? 

Yes 67 (83.75) 

No 13 (16.25) 

Is physical activity an 

important part of daily life 

for you? 

Yes 62 (77.5) 

No 18 (22.5) 

 

Although 95 % feel the need of physical activity, 

still only 72.5% are actually engaged in some form of 

physical activity and only 56.25% participate in sports 

events of the college. (Table 3) 

 

Table 4: Fitness Profile of Medical Students 

Variables Classification Scores Obtained 

PFI 

Poor 76 (95%) 

Low average 2 (2.5%) 

Good 1 (1.25%) 

Excellent 1 (1.25%) 

Flexibility 

score 

Negative* 29 (36.25%) 

Well below average 50 (62.5%) 

below average 1 (1.25%) 

Agility 

Adv. Beginner 1 (1.25%) 

Intermediate 48 (60%) 

Adv. Intermediate 15 (18.75%) 

Advanced 16 (20%) 

Truncal 

obesity 

Not 55 (68.75%) 

Obese 25 (31.25%) 

Central 

obesity 

Not 27 (33.75%) 

Obese 53 (66.25%) 
*measure that does not reach the toes is negative. 

It has been observed that out of 80 subjects, 

most of them76 (95%) had poor physical fitness score 

whereas one subject each had good and excellent 

Physical fitness test score.48(60%) of 80 subjects in the 

sample had intermediate agility score and 16 (20%) had 

advanced agility score. Total of 53 of 80 subjects had 

Central obesity and 25 had truncal obesity i. e; 25 

(47.17%) of 50 central obesity subjects had truncal 

obesity. (Table 4). 

 

Discussion 

The objective of our study was to evaluate 

physical fitness parameters by anthropometry and 

physical performance measures like cardiovascular 

endurance, flexibility and quickness in medical 

students of Phase I, II and III in Jawaharlal Nehru 

Medical College in Belgaum. About 53% of subjects had 

normal BMI, 11.25% were found underweight and 35% 

were found obese and 73.75% having central obesity 

which is significantly higher than reported previously 

(37.3%) (9). Majority of the subjects felt the need of 

regular activity. 

The prevalence of physical inactivity was 

higher (27.5%) as compared to that (15.4%) found in 

the students of Bangalore (10). Agility score in our 

study population has been found to be slightly higher 

than as reported in earlier studies (11)   while Physical 

fitness index calculated by Harvard step test was found 

to be similar   as in medical students in MNR Medical 

college students, Telangana. (12) 

The main study limitations include its cross-

sectional nature. The number of students participating 

in the study is relatively small and limited to a medical 

student in one part of Karnataka. The study cannot be 

generalized as the sample is from medical students and 

may not represent young adults in the general 

population. 

Conclusion 

Regular physical exercise is an essential part of 

healthy lifestyle, therefore all medical professionals 

should maintain the good level of physical activity to 

remain healthy and look credible in the eyes of their 

patients. There is an urgent need for spreading 

awareness among students of medical college about 

their physical fitness status, so that as physicians of 

tomorrow, they are able to advise their patients 

regarding healthy lifestyle practices. Physical activity 

must be made compulsory in medical schools to utilize 

it as a primary prevention tool in improving overall 

health and reducing disease burden. 
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The Covid-19 Pandemic has affected a massive
disruption in the human race across the globe. Most
of the population is working from home, hooked with
their comfortable couches, prolonged screening time on
television and smartphones, less physical activity pushing
them unknowingly towards a sedentary lifestyle with
deleterious health effects, and eventually leading to Couch
Potato Syndrome. A common description of a sedentary
person would be someone who spends the majority of the
day either sitting or lying down – activities that require an
energy expenditure of 1.0 – 1.5 basal metabolic rate every
day.1–3

Sedentary behavior and sitting for long periods have
been associated with a number of health concerns viz;
obesity, increased blood pressure, high blood sugar, excess
body fat around the waist and abnormal cholesterol levels,
metabolic syndrome, etc. Prolonged periods of sitting also
seem to increase the risk of death from cardiovascular
disease, cancer, and stroke with sitting now being called the
“new smoking”. Studies have shown that sitting for more
than six hours a day causes premature death. The proposed
mechanisms linking include alterations in muscles’ lipid
and glucose uptake mechanisms, and also changes in blood
vessel functions. A study on African Americans analyzed
Health and lifestyle data of 3,592 people over a period of 8.5
years and have reported a 50% higher risk of cardiovascular
problems and premature death in people who are reported
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sitting and watching TV for 4 or more hours each day.
However, the same increase in risk did not apply when the
hours of sitting took place at work — participants who sat
for extended periods in the office did not have a higher
cardiovascular risk than those who spent little time sitting
at work.2–5

Another study looking at 10,185 apparently healthy
individuals between the age of 25 and 74-years suggests
that out of several type-specific sitting behaviors, only
TV sitting showed statistically significant associations
with the Framingham score (cardiovascular risk score),
independent of confounding variables of age, education,
employment status, leisure-time physical activity, BMI, and
study year.4,5

The problem of a decrease in the level of physical activity
with a simultaneous increase in time spent sitting is global
and affects people of all ages.

1. Remedial Measures1–4

1. Daily workouts should be continued even during a
pandemic to stay healthy and fit. Ideally, an individual
should walk 10,000 steps or five kilometers a day.

2. The recommendations of ACSM and AHA for a
healthy life are moderate-intensity aerobic physical
activity for a minimum of 30 minutes for 5 days per
week or vigorous-intensity aerobic physical activity for
a minimum of 20 minutes for 3 days per week.
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3. Taking a break of five minutes from work every one
hour and stretching legs and walking around will help
improve the blood circulation.

4. An alarm can be set or sticky notes can be used to
remind yourself about the importance of doing some
physical activity every hour.

5. Workstations can be modified to avoid sitting. For
example, tall desks can be used for working. It will
force us to work by standing, which in turn will help
the body burn some energy. Walking while talking over
the phone should be made a habit.

6. However, considering the present situation, we should
give attention to social distancing.

2. Conflict of Interest
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Clinical, biochemical, and phenotype 
profile of the patients newly diagnosed 
with polycystic ovarian syndrome
Vikrant Ghatnatti, Shwetha Patil1, Harpreet Kour2, Ashok Kumar Bhuyan3,  
Bipul Kumar Choudhary3, Uma Kaimal Saikia 3, Dipti Sharma3

Abstract:
OBJECTIVES: Polycystic ovary syndrome (PCOS) is the most common endocrinopathy in women 
of reproductive age. This study was aimed to assess the clinical, biochemical, and phenotypic profile 
of patients newly diagnosed to have PCOS.
SUBJECTS AND METHODOLOGY: A cross‑sectional study was conducted for a period of 1 year 
in the Department of Endocrinology, Guwahati Medical College and Hospital. A total of 50 female 
patients newly diagnosed to have PCOS by the Rotterdam criteria 2003 were enrolled for the 
study. Clinical Characteristics, thyroid profile, other hormonal tests, oral glucose tolerance test, and 
phenotypic assessment were done.
RESULTS: Twenty‑four percent of patients had dysglycemia, while the rest 76% had normal glucose 
levels. Glucose abnormalities were noted in 13.7% of lean PCOS and 32.2% of overweight PCOS. 
There was no difference in insulin resistance among the three phenotypes of PCOS.
CONCLUSION: Women with PCOS are at increased risk of developing glucose intolerance and 
diabetes. Dysglycemia in PCOS women was mainly evident in postglucose challenge glucose levels. 
Since there is no difference in insulin resistance among various phenotypes, all the phenotypes 
equally merit screening for glucose abnormalities.
Keywords:
Glucose profile, hormonal, polycystic ovary syndrome

Polycystic ovary syndrome (PCOS) is the 
most common endocrinopathy in women 

of reproductive age with a prevalence of 
approximately 6%–10% worldwide.[1] PCOS 
reflects multiple potential etiologies and 
variable clinical manifestations. PCOS can be 
viewed as a heterogeneous androgen excess 
disorder with varying degrees of reproductive 
and metabolic abnormalities determined 
by the interaction of multiple genetic and 
environmental factors. PCOS has significant 
implications for the health and quality of 
life of these patients.[2,3] The prevalence 
of PCOS is increased in women with 
increased abdominal adiposity, dyslipidemia, 

hypertension, insulin resistance, and glucose 
intolerance.[4,5] The prevalence of impaired 
glucose metabolism in women with PCOS 
has been reported as high as 20%–35% 
compared with the general population.[6,7] 
Type 2 diabetes mellitus (T2DM) is more 
common in women with PCOS as compared 
to age‑matched normal females. There are 
various reports of differing insulin resistance 
among different phenotypes of PCOS.[8‑9] 
Therefore, this study aimed to assess the 
clinical, biochemical, and phenotypic profile 
of patients newly diagnosed to have PCOS.

Subjects and Methodology

This cross‑sectional study was conducted 
for a period of 1 year in the Department of 
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Endocrinology, Gauhati Medical College and Hospital, 
Guwahati. A total of 78 patients were enrolled for the 
period of 1 year. After screening, 23 patients were 
excluded after primary evaluation as per exclusion 
criteria, and five patients refused to participate in 
the study. Hence, a total of 50 female patients newly 
diagnosed to have PCOS by the Rotterdam criteria 
2003 were enrolled for the study. The written informed 
consent was obtained from all patients involved in the 
study, and institutional ethical clearance was obtained 
before the conduct of the study.

Diagnostic criteria
PCOS was diagnosed using the Rotterdam 2003 criteria, 
which defines PCOS as having two of the following:
 (1) Oligoovulation or anovulation, (2) clinical and 

or biochemical signs of hyperandrogenism, or 
(3). Polycystic ovaries by ultrasonography.

Exclusion criteria
1. Patients with known medical illnesses such as 

diabetes, impaired fasting glucose (IFG), impaired 
glucose tolerance (IGT), or active thyroid disorder

2. Patients on medications such as corticosteroids, oral 
contraceptives, or metformin‑like drugs which could 
alter the endocrine and metabolic parameters under 
investigation

3. P a t i e n t s  w i t h  d i s o r d e r s ,  n a m e l y , 
21‑hydroxylase‑deficient nonclassic adrenal 
hyperplasia, thyroid dysfunction, hyperprolactinemia, 
neoplastic androgen secretion, drug‑induced androgen 
excess, the syndromes of severe insulin resistance, 
Cushing’s syndrome, and glucocorticoid resistance.

Primary study outcome
1. Clinical characteristics were evaluated by through 

physical examination and detailed menstrual History, 
measurements of anthropometric variables, and 
calculating modified Ferriman–Gallwey (FG) score

2. Hormonal assessment included thyroid profile, 
luteinizing hormone (LH), follicle‑stimulating 
hormone (FSH), total testosterone, prolactin, 
dehydroepiandrosterone sulfate (DHEAS), 17 OH 
progesterone, and fasting serum insulin

3. Biochemical assessment included 75 g oral glucose 
tolerance test (OGTT)

4. Phenotypic assessment was done with the help of 
diagnostic features

5. Transabdominal ultrasonography in all cases to 
demonstrate the presence of more than 12 peripheral 
ovarian follicles, each between 2 and 9 mm and/or 
ovarian volume >10 cm3 suggestive of PCOS.

The physical examination included recording of blood 
pressure, weight in kg using a digital weighing scale, and 
height in cm using stadiometer. The body mass index was 

calculated using the formula: weight (kg)/height2 (cm). 
Waist circumference (WC) was measured with the 
patient standing, at a point midway between the lower 
costal margin, and the iliac crest at the mid axillary 
line. Overweight (body mass index [BMI] >23 kg/m2) 
and central obesity (WC >80 cm) were defined by the 
Asian criteria.[10] Modified FG scoring was used to assess 
hirsutism. A score of ≥8 is considered hirsutism.[11]

Venous blood samples were taken from patients in a 
fasting state for hormonal and biochemical analysis 
including basal tetraiodothyronine, thyroid‑stimulating 
hormone, 17‑hydroxy progesterone, serum insulin, and 
prolactin. The samples for LH, FSH, total testosterone, 
and DHEAS were collected on days 3rd–7th (early 
follicular phase) of spontaneous menstrual cycle or 
anytime in amenorrheic patients.[12] The OGTT was 
performed after an overnight fast of 10–12 h.[13]

Statistical analysis
Data are presented as mean + standard deviation; 
the clinical hormonal, biochemical, and phenotype 
characteristics were tabulated into two groups and 
compared using two‑sample t‑test. A P < 0.05 was 
considered statistically significant. All data were 
analyzed with commercial software IBM SPSS Statistics 
for Windows, Version 19.0. Armonk, NY: IBM Corp. IBM 
Corp. Released 2010.

Results

The mean age of fifty newly diagnosed PCOS patients was 
24.04 ± 4.1 years, with mean‑BMI of 23.96 ± 3.36 kg/m2. 
With a cutoff BMI of 23 kg/m2, 28 females (56%) were 
overweight PCOS and 22 females (44%) were lean PCOS. 
Average WC was 84.26 ± 9.53 cm. Hirsutism score as 
calculated by modified FG mean score was 8.12 ± 5.78. 
Hirsutism was seen in 40% of the PCOS patients and 
26% (13/50) had acne vulgaris. Acanthosis nigricans was 
seen in 42% of PCOS women. A positive family history 
of Type 2 diabetes mellitus in first‑ and second‑degree 
relatives was noted in 26 women (52%) [Table 1].

About 31 (62%) patients had elevated testosterone levels, 
8 (16%) patients had elevated DHEAS level, and 3 (6%) 
had isolated elevation of DHEAS. LH: FSH ratio more 
than 2 in almost 33 (66%) females among the study 
population. The observed values are shown in Table 2.

IFG was noted in 2 (4%) patients, IGT in 8 (16%) 
patients, and overt diabetes mellitus in 2 (4%) patients. 
The remaining 38 (76%) patients had normal glucose 
levels [Table 3].

About 39 patients (78%) had hyperandrogenism, 46 (92%) 
had oligomenorrhea, and 45 (90%) had polycystic 

[Downloaded free from http://www.bldeujournalhs.in on Friday, January 21, 2022, IP: 182.48.231.19]



Ghatnatti, et al.: Clinical, biochemical, and phenotype profile of PCOS patients

196 BLDE University Journal of Health Sciences  - Volume 6, Issue 2, July-December 2021

ovaries. According to the individual combinations 
of these features, 70% (35/50) had classic phenotype, 
8% (4/50) had ovulatory phenotype, and 22% (11/50) 
had the normoandrogenic phenotype [Table 4].

Glucose abnormalities were noted in 13.7% of lean PCOS 
and 32.2% of overweight PCOS. IGT was significantly 
more common in overweight compared to lean PCOS 
women (21.4% vs. 9.0%). Significantly more number of 
lean PCOS women had normal glucose levels compared 
to the obese (86.3% vs. 67.8%) [Table 5].

BMI and WC were s ignif icantly  less  in  the 
normoandrogenic group compared to the classic 
group. As expected, FG score and serum testosterone 
levels were significantly lower in the normoandrogenic 
group compared to the other two groups. Serum fasting 
insulin levels and homeostatic model assessment for 
insulin resistance (HOMA IR) were higher in the classic 
compared to the other two groups though it did not 
achieve statistical significance [Table 6].

Discussion

The women with PCOS in our study were relatively 
young, with a mean age of 24.04 ± 4.17. The mean BMI of 
PCOS patients in our study was 23.95 ± 3.36. Batteries of 
papers have reported a highly variable range of prevalence 
of 2.2% to 24% and also an alarming high 22.85% of 
prevalence of PCOS in the younger population with a 
lower mean age.[14‑19] Higher BMI and obesity further lead 
to hormonal imbalances, resulting in hyperandrogenism. 
This supports the higher Ferryman–Gallwey score, 
elevated testosterone levels, and increased FSH: LH ratio 
in patients diagnosed newly with PCOS.[20‑21]

The prevalence of dysglycemia in our study was less 
compared to most other studies. This is probably because 
we had recruited newly diagnosed cases of PCOS in our 
study unlike other studies which had included already 
diagnosed cases of PCOS. Furthermore, the mean age 
of our patients was less compared to the other studies 
where most women were in the third or fourth decade. 
We had also excluded newly diagnosed PCOS cases who 
had a previous history of diabetes. The low prevalence 
of dysglycemia in our study could be also due to the fact 
that we used Rotterdam criteria, unlike other studies. 
The majority of the studies assessing glucose tolerance 
and insulin resistance have used the NICHD criteria for 
the diagnosis of PCOS.[20‑21]

In our study, dysglycemia (fasting glucose >100 mg/dl, 
and/or 2‑h postchallenge glucose >140 mg/dl) was mainly 
evident in postglucose challenge glucose levels. Women 
with PCOS most commonly have postprandial 
dysglycemia, which reflects peripheral, primarily 

Table 1: Clinical characteristics of polycystic ovary 
syndrome patients
Parameter Observed value 

(mean±SD)
Observed 

range
Age (years) 24.04±4.17 16‑35
BMI (kg/m2) 23.96±3.36 18.3‑35.5
Waist circumference (cm) 84.26± 9.53 72‑106
Systolic BP (mmHg) 116±12.4 96‑144
Diastolic BP (mmHg) 74±9.4 68‑92
Ferriman‑Gallwey score 8.1±5.78 3‑26
Hirsutism (%) 20 (40) ‑
Acne (%) 13 (26) ‑
Acanthosis nigricans (%) 21 (42) ‑
Menstrual cycles/year 6.4±2.6 1‑12
Family history of DM (%) 26 (52) ‑
SD: Standard deviation, BMI: Body mass index, BP: Blood pressure, DM: 
Diabetes mellitus

Table 2: Hormonal profile of polycystic ovary 
syndrome patients
Parameter Observed value 

(mean±SD)
Normal 
range

T4 (nmol/L) 101.6±16.70 68‑168
TSH (mU/L) 2.3±1.17 0.4‑4.0
Prolactin (µg/L) 10.8±2.71 0‑18
17‑OHP (basal) (ng/dl) 62.0±21.51 <200
LH (U/L) 11.1±4.50 0.5‑34
FSH (U/L) 4.8±2.21 0.5‑14.5
LH:FSH ratio 2.7±1.4 <2
Testosterone (ng/dl) 56.90±16.48 <60
DHEAS (µg/dL) 231.8±73.77 <330
TSH: Thyroid‑stimulating hormone, 17‑OHP: 17‑hydroxy progesterone, 
LH: Luteinizing hormone, FSH: Follicle‑stimulating hormone, DHEAS: 
Dehydroepiandrosterone sulfate

Table 3: Categorization of glucose abnormalities in 
polycystic ovary syndrome women
Category n (%)
DM 2 (4)
IFG 2 (4)
IGT 8 (16)
Normal 38 (76)
DM: Diabetes mellitus, IFG: Impaired fasting glucose, IGT: Impaired glucose 
tolerance

Table 4: Diagnostic features and phenotypic 
classification of polycystic ovary syndrome
Diagnostic feature n (%) Phenotype n (%)
Oligomenorrhea 46 (92) Classic 35 (70)
Hyperandrogenism 39 (78) Ovulatory 4 (8)
Polycystic ovaries 45 (90) Normoandrogenic 11 (22)

Table 5: Distribution of glucose abnormalities in lean 
and overweight polycystic ovary syndrome
Category Lean PCOS 

(n=22), n (%)
Overweight PCOS 

(n=28), n (%)
P

DM 0 2 (7.1) 0.15
IFG 1 (4.5) 1 (3.5) 0.44
IGT 2 (9.0) 6 (21.4) 0.02
Normal 19 (86.3) 19 (67.8) 0.01
DM: Diabetes mellitus, IFG: Impaired fasting glucose, IGT: Impaired glucose 
tolerance
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skeletal muscle, and insulin resistance, rather than fasting 
dysglycemia, which reflects increased endogenous 
glucose production. Therefore, 2‑h postchallenge glucose 
values are optimal for the diagnosis of IGT and T2DM in 
PCOS.[23,24]

In our study, although the classic group had higher 
HOMA IR values compared to the ovulatory and 
normoandrogenic groups, we did not find any significant 
difference in the insulin resistance between the three 
PCOS phenotypes. This could be due to the lesser 
number of patients in ovulatory and normoandrogenic 
group. With regard to PCOS phenotypes, most previous 
studies reported that women with the classic phenotype 
were more insulin resistant than those with either the 
ovulatory or the normoandrogenic phenotype. However, 
several studies did not confirm these findings.[20‑21,25]

Conclusion

Women with PCOS are at increased risk of developing 
glucose intolerance and diabetes. This has been 
attributed to the increased insulin resistance, which is 
present in most patients. Dysglycemia in PCOS women 
was mainly evident in postglucose challenge glucose 
levels. Hence, OGTT seems necessary to diagnose 
glucose abnormalities in women with PCOS. Since in 
our study, there was no difference in insulin resistance 
among various phenotypes, all the phenotypes equally 
merit screening for glucose abnormalities.
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Table 6: Characteristics of polycystic ovary syndrome women subdivided according to the polycystic ovary 
syndroame phenotype

Classic (n=35), n (%) Ovulatory (n=4), n (%) Normoandrog‑enic (n=11), n (%) P
Age (years) 24.48±4.38 25.00±3.46 22.27±3.46 0.52
Family history of DM 19 (54.28) 2 (50) 5 (45.45) 0.415
BMI (kg/m2) 25.66±3.57 21.45±2.08 20.63±2.08 0.02
Waist circumference (cm) 86.5±9.58 78.2±4.71 79.2±8.16 0.03
Acanthosis (%) 16 (45.71) 2 (50) 3 (27.27) 0.28
Ferriman‑Gallwey score 7.71±6.72 14.25±1.70 2.18±0.60 0.002
Testosterone (ng/dl) 64.12±12.13 55.03±11.57 34.63±7.87 0.004
FBG (mg/dL) 89.74±16.35 88.50±7.50 82.81±10.59 0.399
2 h BG (mg/dL) 130.82±37.74 109.00±13.61 120.09±19.24 0.401
Fasting insulin (µIU/mL) 21.26±11.38 18.15±3.56 15.281±7.24 0.105
HOMA IR 2.67±1.43 2.29±0.41 1.89±0.50 0.08
Insulin resistance (%) 26 (74.28) 3 (75) 5 (45.45) 0.12
BMI: Body mass index, DM: Diabetes mellitus, FBG: Fasting blood glucose, HOMA IR: Homeostatic model assessment for insulin resistance
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Introduction

The medical profession requires the development 
of  “Professionalism” for effective doctor-patient 
relationships and also to deliver a standard healthcare 

practice.1 There is no such fixed list of  professional 
behaviour, but according to some international 
literature, six attributes are enlisted, which are: 
Altruism, Accountability, Excellence, Duty, Honour, 
Integrity, and Respect for Others.2 These qualities 
can have a positive influence on a student’s attitudes 
and values when introduced during their preliminary 
phase.3

India stands at the second position in world 
population statistics, with more than 536 medical 
colleges and an annual intake of  67,218 Bachelor of  
Medicine and Bachelor of  Surgery (MBBS) students 
in colleges governed by the Medical Council of  India 
(MCI). India has registered medical professionals 
from both modern/allopathic medicine (MBBS) and 
traditional medicine (Ayurveda, Yoga & Naturopathy, 
Unani, Siddha, and Homoeopathy – AYUSH). 
Medical doctors to population ratio of  1:1000 were 
achieved as per the recommendations given by 
World Health Organization in 2018.4 Though, India 
has produced enough medical graduates, assuring 
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academic quality at the same time is a fundamental 
requirement to ensure the intended outcome, i.e., 
a competent medical practitioner who would be 
committed to excellence, responsive and accountable 
to patients, community, and profession.5,6 Realizing 
the importance of  professionalism, the MCI has 
proposed ‘Revised Graduate Medical Education 
Regulations’ in 2019 for shaping the Indian Medical 
Graduate (IMG).7 MCI has developed a structured 
program for refining the Attitudes, Ethics and 
Communication (AETCOM) for the development 
of  professionalism in IMG. AETCOM has been 
designed as a pattern of  learning modules from 
first-year to final-year MBBS students, using case 
scenarios with a small group. MCI has developed a 
separate booklet describing the various aspects of  
the AETCOM modules.8

In recent years, there is a lot of  published literature 
that has stated that AETCOM is a gold standard 
method for developing multiple skills in MBBS 
students. Various methods including didactic 
lectures, web-based teachings, reflection, seminars, 
small group discussions, etc can be used to teach 
professionalism.9-11 Therefore this study was planned 
to teach AETCOM module 3.1 “Enumeration of  
professional qualities and role of  the physician” 
followed by an assessment of  the first-year MBBS 
students of  2019-2020 admission batch at a teaching 
hospital, Belagavi (Southern India).

Materials and Methods

This was a ‘Questionnaire Based cross-sectional 
study’ which was conducted in the Department of  
Physiology in collaboration with the Department 
of  Community Medicine. The study was held in the 
month of  December 2019 during the AETCOM 
module classes. Ethical clearance was obtained 
from the JNMC Institutional Ethics Committee for 
Human Subjects via Ref: MDC/DOME/318 dated 
24 December 2019. Undergraduate students of  
the first-year MBBS of  the 2019-2020 batch were 
included in the study. Written informed consent was 
taken from all the enrolled participants at the time 
of  data collection.

A total of  200 students were enrolled in 2019-
2020. Among them, 156 students participated in the 

scheduled AETCOM session and formed the sample 
size for this study.

The total sample size was computed as 133, using 
Solvin’s formula (considering 5% absolute error).

Procedure

A semi-structured pre-tested questionnaire was 
developed following a comprehensive review of  
the literature. The questionnaire consisted of  three 
major parts. The first part consisted of  identification 
details of  the participants (Roll no, Gender and Date) 
The second part comprised of  10 multiple-choice 
questions (MCQs) covering important principles of  
medical professionalism. The third part had seven 
questions about the reinforcement program and 
feedback.

The students were tutored in an interactive 
session during their orientation program as per 
the competency-based medical education (CBME) 
curriculum for first-year medical students admitted 
in the year 2019-2020. Following this, the students 
were divided into two groups, with ten participants 
each and reading material for “case scenarios” was 
distributed. Each group was then instructed to role-
play a “case scenario”, following which, students were 
randomly invited to enact the role of  a physician 
and to enumerate the qualities which were missing 
in the given “case scenarios”. These role-plays were 
conducted not only to facilitate the learning process 
but also to encourage student interaction. Towards 
the end of  each case, correct answers to MCQs were 
discussed, as they were based on the “Principles of  
Professionalism” (as mentioned in the American 
Board of  Internal Medicine - ABIM Physician’s 
charter). The moderator of  the session concluded 
the case by highlighting all the key aspects of  the 
role play.12

Statistical analysis: Data was recorded using IBM 
SPSS Statistics V23.0 and analyzed using Microsoft 
Excel. Categorical variables were presented in the 
form of  a frequency table and the responses were 
depicted in form of  percentages.

Results

In the present study, a total of  200 subjects were 
screened, out of  which 156 participated. A significant 
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number of  the subjects (99.36%) were coherent 
regarding the objectives of  the session. Many 
students (99.36%) considered that the questions 
posed regarding the “case scenarios” were thought-
provoking. (Table 1). The summary of  responses 
of  MCQs observed that most of  the students 
correctly answered a few questions regarding 
the commitment to professional responsibilities, 
altruism, and fundamental principle of  definitive 
professional responsibilities, i.e., Q9 (96.79%) 
followed by Q1 (95.51%) and Q5 (94.23%) (Table 
2). Of  the total students, 13.46% answered all the 
questions correctly (Table 3).

Table 1: Summary of  the evaluation form (N=156).

Process evaluation form 
questions

Response

Yes
N (%)

No
N (%)

Were you clear about the 
objectives of  the session in the 
beginning?

155 
(99.36%)

1 
(0.64%)

Do you think the case scenario 
(or any other approach) used in 
the session was interesting?

155 
(99.36%)

1 
(0.64%)

Do you think that the objectives 
of  the session were realized?

154 
(98.72%)

2 
(1.28%)

Do you feel that the learning 
resources used were adequate?

150 
(96.15%)

6 
(3.85%)

Was the time management done 
effectively?

152 
(97.44%)

4 
(2.56%)

Table 2: Summary of  medical students’ responses to 
MCQs (N=156).

MCQ Correct answer
N (%)

Incorrect answer
N (%)

Q1 149 (95.51%) 7 (4.49%)

Q2 81 (51.92%) 75 (48.08%)

Q3 139 (89.1%) 17 (10.9%)

Q4 114 (73.08%) 42 (26.92%)

Q5 147 (94.23%) 9 (5.77%)

Q6 51 (32.69%) 105 (67.31%)

Q7 80 (51.28%) 76 (48.72%)

Q8 99 (63.46%) 57 (36.54%)

Q9 151 (96.79%) 5 (3.21%)

Q10 146 (93.59%) 10 (6.41%)
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Table 3: Performance of  the students

*Legends indicate the percentage of  students who 
correctly answered questions (scored out of  10 marks).

Discussion

Professionalism is a core competency of  physicians. 
The foundation of  Professionalism includes skill-
based clinical knowledge, good communication skills, 
and a good understanding of  ethics. Therefore, the 
study was planned to teach the AETCOM module to 
the MBBS first-year students.

In the first part of  the questionnaire, more than 90% 
of  the students thought that the AETCOM training 
would be useful for them as they had positively 
responded towards the clarity and realization of 
objectives, the case scenarios, enough learning 
resources, and time management. Like the present 
study, there were several studies conducted on 
the first-year medical students, but with different 
approaches. Govindrajan et al., conducted a study 
on ‘early clinical exposure’ in first-year MBBS 
students, which was also based on pre-test and post-
test questionnaires designed on learning objectives; 
most of  the students actively participated in this 
program and thought that such initiative would help 
them to learn in a better way (p-value <0.001).13  

Likewise many studies were conducted for effective 
communication skills in the medical students across 
various academic terms but with different assessment 
methods. In a study, 48 MBBS fourth-year students 
were enrolled, where they were trained for basic 
communication skills, patient interview techniques 
according to the Calgary-Cambridge guide format. 
Improvement was assessed by pre-post MCQs and 
others. Students also showed a positive attitude 
towards learning communication skills.14
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In another study by M Vijayshree, evaluated the 
results of  AETCOM sessions, where the majority 
of  the students (92%) expressed that such sessions 
would help them to communicate with the patients 
better in their medical course.15 On an average of 
95.51% of  the students accurately answered three 
MCQs i.e. [(Altruism contributes to the trust that 
is central to the(Q1), Among following which is not 
a fundamental principle of  definitive professional 
responsibilities (Q5), commitment to professional 
responsibilities does not mean (Q9)] in the second 
part of  the questionnaire. This showed that the 
students were well versed with a basis of  medical 
professionalism after the reinforcement program. A 
study by Tabish et al., has stated that self-assessment 
plays a vital role in the lifelong performance of 
physicians. For the medical students, assessment 
methods whether in the form of  MCQs, True/
False, short essay, modified essay questions, etc 
can be implemented as a form of  exercise to assess 
their own performance against an external reliable 
measure.9 Out of  the 156 students, the majority 
of  the students (27.56%) answered 8/10 questions 
correctly, which shows a good performance of  the 
students. Another study done by Jagzape et al., 
found that 93.83% of  the MBBS undergraduates 
perceived that the AETCOM modules were useful 
and relevant, 78.46% of  students thought the 
modules has improved their communication skills 
and comprehensive development.16 Another study 
was conducted for the faculty and the medical interns 
using a modified AETCOM module to assess and 
improve communication skills. The study showed a 
significant improvement in the communication skills 
of  students, as well as the faculty with respect to 
Structured Self-Assessment Questionnaires (SAQs) 
(P=0.001) and positive feedback was obtained from 
the majority (>80%) of  students, faculty regarding 
the program.17 Study by Tanwani R on attitude and 
perception towards the communication skill lab 
(CSL) concluded that 96.43% had agreed that such 
programs helped to improve the communication 
skills of  the students.18

In the present study, some questions were incorrectly 
answered by many students (Q6, Q7, Q2). These 
questions were related to “Physician’s honesty 
towards their patients, empowerment to make 

informed decisions, professional codes of  conduct 
for physicians and commitment to professional 
responsibilities’’.

Although the medical students are trained during 
their curriculum, the real challenge begins when 
they establish their clinical practice, which not 
only tests their medical competence but also their 
professional values. To achieve this prudently, 
both the medical educators and students ought 
to shoulder academic and moral responsibilities 
equally. A study by Sangappa et al., on subjects 
from third-year undergraduate dental students, 
has evaluated the impact of  communication skills 
and reported the improvement in students’ dentist-
patient interactions at the end of  the course.19

Another aspect is the burden of  academics, 
examinations, and peer pressure which could pose 
as a barrier to transfer AETCOM training, which 
could be resolved by integration of  medical and 
communication skills in relevant clinical situations.20

Limitations

The study comprised of  small sample size, a single 
batch of  students, and was mono-centric in design.

Recommendations: Further, studies can focus on 
a different set of  skills in the medical students at 
an early stage such as empathic listening (active 
listening or reflective listening) while diagnosing a 
patients’ illness. Medical institutions could train and 
evaluate the faculty on communication skills. Larger 
student populations across various geographic areas 
could be considered for future studies. Students of 
other medical streams (traditional practices) could 
be included as well.

Conclusion

The study concluded that various parts of  the 
structured questionnaire enabled the MBBS freshers 
to self-assess themselves with the knowledge they 
gained through the AETCOM training sessions. 
Also, the moderator learned about the student’s 
perceptions, knowledge, and attitudes towards their 
medical profession.
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ANNEXURES

KAHER’s J N Medical College, Belagavi
Assessment of  Professional Qualities and Role of  Physician

MBBS – I Phase
Part I:

Date: 29 November 2019
Gender:          Roll No:

Part 2: MCQs: Encircle the correct answer
Q1: Altruism contributes to the trust that is central to the:

a. Physician-Patient relationship   c. Patient-Administration relationship

b. Physician-Parent relationship    d. Patient-Family relationship

Q2: Physicians must be honest with their patients and empower them to make informed decisions about 
their treatment is explained by:

a. Principal of  Social Commitment  c.  Principal of  Autonomy

b. Principal of  Patient Welfare   d.  Principal of  mutual understanding

Q3: Who should work actively to eliminate discrimination in healthcare, whether based on race, gender, 
socioeconomic status, ethnicity, religion, or any other social category.

a. Government     c. NGO’s

b. Patient     d. Physician

Q4: Commitment to professional competence necessary for the provision of  quality care means:

a. Lifelong learning for maintaining the medical knowledge and clinical and team skills

b. To ensure that patients are completely and honestly informed before the patient has consented to 
treatment

c. Earning the trust and confidence of  patients

d. Dedication to serving the interest of  the patient
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Q5: Among the following which is not the fundamental principle of  definitive professional responsibilities.

a. Principle of  primacy of  patient welfare c.  Principle of  social justice

b. Principle of  Technology savvy  d.  Principle of  patient autonomy

Q6: Professional codes of  conduct for physicians are usually

a. Developed by the Department of  Health and Human Services

b. Written by the President’s Commission on Bioethics

c. Developed by physicians themselves

d. Written by patients

Q7: Patients have an obligation to maintain confidentiality, just as doctors do.

a. Correct  b. Incorrect c. May Be d. None of  these

Q8: Physicians are legally and morally permitted to ‘fire’ a patient (to ask a patient to find another doctor).

a. Correct  b. Incorrect c.  May Be d. None of  these

Q9: Commitment to professional responsibilities doesn’t mean:

a. To work collaboratively to maximize patient care c. To be respectful of  one another

b. To participate in the processes of  self-regulation d. To gain the personnel benefits

Q10: Benevolent in a patient-physician relationship means?

a. Physician should be gentle while examining the patient

b. No sympathy in understanding the patient

c. Should not be considerate and compassionate

d. All of  the above

Copyright: ©2021 by the authors. This article is an open access article distributed under the terms and conditions of  the Creative 
Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/)
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Abstracts: Mild traumatic brain injury (mTBI) causes an alteration in the brain function without any evident 
structural changes. With this study an attempt was made to determine cognitive impairments pertaining to 
specific areas of the brain involving working and episodic memory as no significant data is available regarding 
the same. 
The objective was to assess the cognitive deficits and audio-visual reaction time in subjects who had suffered 
mTBI with a GCS of 15/15 admitted in neurosurgery ward. 
A cross sectional study from February to July 2019 was carried out on 12 patients in neurosurgery department, 
statistical analysis was done using SSPS version 20 and Unpaired T test was performed. The following tests 
were conducted- 
1.STAI (for perceived anxiety) 
2.Delayed free verbal Recall (episodic memory) 
3.Audio-Visual reaction time (working memory) 
Mean ± SD 
•  STAI state form 38.69 ± 8.68; (higher than normal) 
• 3-word recall trial one 1.5± 0.512 and trial two 1.66 ± 0.557; (lower) 
•  Visual time on AVRT 301.5 ± 101.25ms; (higher) 
•  Auditory time on AVRT 286.1 ± 95.9 ms; (higher) 
 
Both episodic and working memory showed deviation from normative findings. As the functional alterations in 
the pathway of formation and retrieval of memory involving the decoupling of the dorso-lateral pre-frontal 
cortex (DLPFC) causes 

 alterations in freely recalling words due to disruption in the process of encoding, 

 altered problem solving and processing speed leading to increased reaction time 
further aided by the increased amount of anxiety post trauma 
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Introduction: Traumatic brain injury is broadly 
defined as an alteration in brain function or any 
other evidence of brain pathology caused by an 
external force (1). Various classifications based on 
severity, anatomical features of the injury, 
mechanism (closed or penetrating head injury), 
level of consciousness etc are available (2). 

In this study, we have focused on grading TBIs 
according to the Glasgow Coma Scale. A GCS of 13 
or above is categorized as mild, 9–12 as moderate, 
and 8 or below as severe (3) Culotta et al on the 
basis of their findings suggested separating 
patients with GCS 13–14 into a different category 
from patients with a GCS 15, thus effectively 
redefining minor head injury (4). For the purpose of 
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this study we have restricted our research 
pertaining to only those patients who present with 
mild traumatic brain injuries with a GCS score of 
15/15.  
The prevalence of TBI in India is steadily increasing, 
according to a study by the department of 
epidemiology, NIMHANS Bangalore, in India an 
estimated 16 lakh people sustain head injury each 
year with 2 lakh deaths (5) showing a peak 
incidence between 15-24 years of age. Causes 
include falls, vehicle accidents, and violence (6)  
Memory impairment affects 54% to 84% of 
individuals with TBI (7). A number of studies report 
that mild traumatic brain injury (mTBI) participants 
have reduced cognitive performance, even in the 
long-term after injury, on tasks that assess 
attention and memory (8),(9),(10),(11),(12) while a few 
studies state complete recovery and no cognitive 
impairments in majority of the cases (13),(14) 
Since no clear answer regarding these paradigms 
are present with us, this study was undertaken to 
help aid researchers form a directed opinion and 
avoid pending complications. Also, to form 
rehabilitation modules for patients afflicted with 
mTBI. 
 
Aim- 
To assess the cognitive deficits and audio-visual 
reaction time in subjects who have suffered mild 
traumatic brain injury with a GCS of 15/15 
admitted in neurosurgery ward of the hospital. 
 
Material and Methods:  
 

a) Ethical clearance- Approval from the 
institutional ethics committee of the 
university was taken before starting the 
study on patients in March 2019. 

 
b) Consent- A voluntarily written informed 

consent from each participant was 
obtained. 

 
c) Study design- Cross sectional study 

 
d) Period- Period from February 2019 to July 

2019 

 
e) Study population-  

Patients attending the neurosurgery OPD at the 
hospital with a history of traumatic head injury and 
getting admitted to the IPD for further evaluation. 
 

f) Sample size estimation-  
Based on the pilot study conducted using State 
Trait Anxiety Inventory, effect size was 28 

 Expected reduction-(mean)-d = 28 

 SD = σ= 40  

 Power = 80% 

 α error= 0.05; 
             One sided Zα=1.65  

 β error=0.2;   
                      Zβ=0.84 
      n = [(Zα+Zβ) σ/d]2 = 11.79 ≅ 12 
 

g) Criteria for selection of the study group-  
 

 Inclusion criteria- 
Both male and female patients with a mild head 
injury and a GCS score of 15/15 belonging to the 
age group from 30 to 55 years (middle aged) 
 

 Exclusion criteria- 
 
1) Patients with H/O Dementia as per DSM 4 
criteria. 
2) Any Psychiatric history 
3) With H/O visual, hearing disabilities or 
communication abnormalities. 
4) Patients who are on medication (sedatives, 
antipsychotics etc.) which affect memory. 
A structured Performa was used to collect socio-
demographic and nationality information from all 
participants 
 
Study procedure- 
State Trait Anxiety Inventory (STAI) was used for 
each patient to evaluate the perceived anxiety 
levels, there were two separate self-report scales 
given to each candidate for measuring "STATE" and 
"TRAIT" anxiety that evaluated respectively how 
the respondent felt "at that moment” and 
"generally". A cut-off point of scores >40 was 
selected for both S-and T-STAI as being anxious. 
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Next, we gave 3-word recall test for each patient to 
test for delayed free verbal recall, as a test for 
episodic memory, each patient was given a set of 3 
words to remember, these words were repeated to 
the patient twice and the patient was said to 
remember them for further recounting. 2 trials of 
the same were conducted and 1 point was given 
for each word spontaneously recalled without 
cueing. 
The audio-visual reaction time was conducted to 
assess the concentration, alertness, cognitive 
accuracy and muscle coordination. The apparatus 
provided both auditory (low- and high-pitched 
sounds) and visual (red and green) stimuli. The 
response was given by the subject by pressing a 
key with his index finger. Time taken by the subject 
to give a response was displayed with an accuracy 
of one millisecond and was recorded as his 
auditory or visual reaction time (15), (16) . Three 
readings of the reaction time were taken for each 
stimulus by randomly varying the fore period 
(range 0 –10 seconds). The best response of three 
readings was taken for statistical analysis 
 
Statistical Analysis 
The analysis of the results was done using SSPS 
software and reported as Mean ± SD values. 
Unpaired t-test was used to compare results from 
normative values and a “P” value of less than 0.05 
was considered significant. 
 
Result:  

The following results were obtained, with the 
demographic data of the patients recorded as 
follows 

Table I demographic data, HTN- hypertension, 
DM- diabetes mellitus, ALC DEPENDENCE- alcohol 
dependence, TB – tuberculosis 

Sex Male Female 

100% 
(12/12) 

0.00% 

Age 35-
40 

40-45 45-50 50-55 

33% 
(4) 

17% 
(2) 

17% 
(4) 

33% 
(2) 

Level of <12 =12 YRS >12 YRS 

education YRS 

33% 
(4) 

9% 
(1) 

58% 
(7) 

Cause of 
injury 

Fall Violence Rta Other 

25% 
(3) 

0% 
33% 
(4) 

42% 
(5) 

Loss of 
consciousn

ess 

YES NO 

25% 
(3) 

75% 
(9) 

Post 
traumatic 
amnesia 

YES NO 

33% 
(4) 

66% 
(8) 

Confusion YES NO 

50% 
(6) 

50% 
(6) 

Under 
alcohol 

influence 

YES NO 

9% 
(1) 

91% 
(11) 

Time 
between 

injury and 
initial 

assessment 

<24 
HRS 

24-48 HRS >48 HRS 

50% 
(6) 

33% 
(4) 

17% 
(2) 

Icd 10 co-
morbidities 
associated 

Htn Dm 
Alc/drug 

dependenc
e 

Tb 
Thyroid 
disorder 

42
% 
(5) 

17
% 
(2) 

50% 
(6) 

0
% 

9% 
(1) 

 
The STATE TRAIT ANXIETY INVENTORY scores- 

Table 2- data for STAI test in head injury patients; 
statistically significant P-value (<0.05)   

 SCORE 

(mean± S.D) 
P value 

 STATE form 38.69 ± 8.68 0.03 

TRAIT form 41.19 ± 9.34 0.07 

 

Table 2 shows data for STAI-STATE and TRAIT tests, 

showing high levels of state anxiety at the time of 

testing (P-value = 0.03), similarly, the trait anxiety 

inventory, which represents the self-reported 

anxiety level experienced on a daily basis also 

shows increased perceived levels of anxiety, 

although the P value for TRAIT test was P=0.07 

(significant p value <0.05) 

THREE WORD RECALL- 
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Table 3- scores for 3-word recall test, significant p 

value<0.05 

 
Score  

(mean ± SD) 
P value 

Trial 1 1.5± 0.512 0.046 

Trial 2 1.66 ± 0.557 0.05 

     

Table 3 gives scores for 3-word recall recording two 

separate trial scores, the test scores showed 

improvement with the subsequent trial, but the 

scores were lower than normative scores (>2), 

both trials showed significance as p values ≤ 0.05 

AUDIO-VISUAL REACTION TIME- 

 

Table 4- mean (S.D) scores for AVRT with 

significant p values reported for each category 

 
Auditory and Visual time (msec) 

Stimulus Time 

Auditory 

time 

Tone 
Left 273.7 ± 86.4 

Right 284.5 ± 97.5 

Click 
Left 305.4 ± 103.6 

Right 281.1 ± 92.3 

Visual 

time 

Red 
Left 321.3 ± 112.4 

Right 285.2 ± 89.3 

Green 
Left 297.0 ± 106.1 

Right 302.5 ± 97.2 

    

Table 5 - mean (SD) score for AVRT with 
significant p values 

 

Table 5 records mean ± SD scores for Audio-Visual 

Reaction Time with values ranging from 273ms to 

321ms for different stimuli and significant P-values. 

 

Discussion:  

The findings from this study suggest that traumatic 

brain injury, even of a mild degree has long term 

effects on different aspects of memory. 

Mild traumatic brain injuries are characterized by 
immediate physiological changes conceptualized as 
a multilayered neurometabolic cascade where 
affected cells almost always recover, although in 
some circumstances some may degenerate and die 
(17). 
Specific areas within the brain are responsible for 
different kinds of memory functions, involving 
complex interaction between the biochemistry of 
neurons and their electrical activity in specific 
anatomical structures. The neural circuits are 
dynamic, reflective of the pliability of memory 
itself. episodic memory (a kind of declarative 
memory) and working memory are under the 
management of the prefrontal cortex (18), (19). 
 
Perceived anxiety measured by STAI test on 
analysis showed moderate levels of state test 
anxiety at the time of testing. STAI scores are 
commonly classified as “no or low anxiety” (20-37), 
“moderate anxiety” (38-44), and “high anxiety” 
(45-80) (20). Similarly, the trait anxiety inventory, 
which represents the self-reported anxiety level 
experienced on a daily basis also shows increased 
perceived levels of anxiety. although the p value 
for TRAIT test was p>0.06 (significant p 
value<0.05).  
These findings are in accordance with the fact that 
symptoms of anxiety, depression, and irritability 
often occur in the aftermath of a TBI and affect 
mood centers, including the hippocampus, 
amygdala, and prefrontal regions of the brain (21). 
Studies have implicated that such psychological 
factors are potential contributors to poor recovery 
after mTBI (22) and may lead to development of 
anxiety disorders due to reduced GABAergic 

 Mean ± SD p value 

Auditory time 286.1 ± 95.9 0.03 

Visual time 301.5 ± 101.25 0.043 
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inhibitory transmissions and hyperexcitability of 
the basolateral amygdala causing long lasting 
anxiety like behaviour in the future (23). 
 Delayed free verbal recall was measured by the 3 
word recall test for which two separate trial scores 
were recorded, the test scores, the test scores 
showed improvement with the subsequent trial 
which may suggest improved concentration due to 
increased familiarity with the test, but the scores 
were lower than normative scores (>2) and both 
trials showed significance as P-values ≤ 0.05. 
This is in keeping with the previous research done 
which suggests that the reduced ability of 
individuals with TBI to freely recall words appeared 
to be related to differences in the process of 
encoding the words which was subsequently 
related to alterations in the prefrontal cortex, 
responsible for episodic memory and its 
discrepancy (24), (25).The dorsolateral part of the 
prefrontal cortex appears to be decoupled from 
other active brain regions specifically when 
strategic control is required (26), thus functional 
alterations in the pathway of formation and 
retrieval of memory may be responsible for these 
findings. 
Cognitive accuracy and muscle coordination were 
assessed with the help of the Audio-Visual reaction 
time, and the subjects showed decreased cognitive 
abilities as the normative data documented mean 
Reaction Time to detect visual stimuli as 
approximately 180–200 ms, whereas for sound as 
around 140–160 ms. (27) 
Due to mTBI, frontal lobes and their related 
circuitry (e.g. subcortical white matter, basal 
ganglia, and thalamus) are particularly rendered 
vulnerable (28) Working memory and planning 
deficits may be associated with the focal injury to 
the dorsolateral prefrontal cortex (DLPFC) or 
diffused axonal injury DAI affecting the projections 
between the lateral frontal and posterior regions 
(29) if not structurally then functionally, leading to 
increased reaction time and poorly coordinated 
goal oriented activities. 
 
The results and evidence of our study support 
previous research done which suggests that TBI 
predominately affects the frontal lobes, regardless 

of the mechanism of injury and subsequent 
pathophysiology (30), and this may result in deficits 
in a range of cognitively demanding tasks including 
executive control, working memory, episodic 
memory and problem solving as well as processing 
speed (31), (32), (33), (34) 
 
Conclusion: From the results obtained in the above 
study, we conclude that the effects of mild 
traumatic brain injury on memory are significant, 
both the episodic and working memory showed 
impairment and deviation from normative findings 
 These inferences were drawn on the basis of the 
following results obtained- 
• After injury, increased amount of anxiety 
was reported in the patients due to hyperactivity 
of the mood centers of the brain and decreased 
activity of the GABAergic receptors, which may 
lead to a poor recovery and further cause other 
cognitive impairments 
• Cognitive functions like delayed recall, 
concentration, cognitive accuracy and muscle 
coordination, showed mild to moderate 
impairments. Such cognitive abilities are controlled 
by higher centres in the brain and a functional 
discontinuity or aberration in the dorsolateral 
prefrontal-subcortical circuit may be the cause for 
these discrepancies after injury. 
This study also aims to prove and provide basis for 
early detection of such cognitive problems, as early 
detection will lead to early and effective 
rehabilitation. Cognitive rehabilitation therapy 
(CRT) is a term that describes treatments designed 
to improve patients' participation in cognitive 
demanding activities, either by restoring cognitive 
functions or teaching compensatory skills (35). 
 
Conflict of interest- nil 
 
Acknowledgements- A project funded by ICMR- STS 
2019 
 
References: 
1. Manley GT, Maas AIR. Traumatic Brain 
Injury: An International Knowledge-Based 
Approach. JAMA. 2013;310(5):473–474. 
doi:10.1001/jama.2013.169158 



Original Article                                          International Journal of Basic and Applied Physiology 
 
 

Int J Basic Appl Physiol., 10(1), 2021 Page 40 
 
 
 

2. Granacher Jr RP. Traumatic brain injury: 
Methods for clinical and forensic neuropsychiatric 
assessment. CRC Press; 2007 Dec 20. 
3. Parikh S; Koch M; Narayan R; Traumatic 
Brain Injury. International Anesthesiology Clinics. 
2007; 45(3): 119-13. 
4. Culotta VP, Sementilli ME Gerold K, et al. 
Clinicopathological hetrogenicity in the 
classification of mild head injury. neurosurgery. 
1996, Vol. 38, pp. 245-250 
5. Shilpa S Ingle; Shailesh Nagpure. 
Effectiveness of Mannitol Therapy in Patients of 
Cerebral Oedema Caused by Traumatic Brain 
Injury”- A Retrospective Study. Research Journal 
of Pharmaceutical, Biological and Chemical 
Sciences. May – June 2016; 7(3): 292-296 
6. G. Gururaj. Epidemiology of traumatic 
brain injuries: Indian scenario, Neurological 
Research, 2002 24:1, 24-28, DOI: 
10.1179/016164102101199503 
7. foundation, kessler. Impact of traumatic 
brain injury on longterm memory explored. 
science daily. [Online] December 1, 2014. 
https://www.sciencedaily.com/releases/2014/12/
141201191635.htm. 
8. Mangels JA, Craik FI, Levine B, Schwartz 
ML, Stuss DT. Effects of divided attention on 
episodic memory in chronic traumatic brain injury: 
a function of severity and strategy. 
Neuropsychologia. 2002;40(13):2369–85 
9. Chan R.C. Sustained attention in patients 
with mild traumatic brain injury. Clin. 
Rehabil.2005; 19, 188–193 
10. Kumar S1, Rao SL, Nair RG, Pillai S, 
Chandramouli BA, Subbakrishna DK. Sensory 
gating impairment in development of post-
concussive symptoms in mild head injury. 
psychiatry and clinical neurosciences. 2005; 59(4): 
466-472 
11. O'Jile JR, Ryan LM, Betz B, Parks-Levy J, 
Hilsabeck RC, Rhudy JL, Gouvier WD Information 
processing following mild head injury. Arch Clin 
Neuropsychol 21:293–296. 
doi:10.1016/j.acn.2006.03.003 pmid:16765017 
12. Sterr A, Herron KA, Hayward C, Montaldi 
D. Are mild head injuries as mild as we think? 

neurobehavioral concomitants of chronic post-
concussion syndrome. BMC Neurol. 2006;6(1):7 
13. Heidi Losoi, Noah D. Silverberg, Minna 
Wäljas, et al. Recovery from Mild Traumatic Brain 
Injury in Previously Healthy Adults. Journal of 
Neurotrauma. 2016; 33(8):e.g. 45 
14. Crooks CY, Zumsteg JM, Bell KR: Traumatic 
brain injury: a review of practice management and 
recent advances. Phys Med Rehabil Clin N Am 
2007; 18(4): 681–710. vi. 
15. Madanmohan, Thombre DP, Balakumar B, 
et al: Effect of yoga training on reaction time, 
respiratory endurance and muscle strength. 
Indian J Physiol Pharmacol, 1992, 36: 229–233. 
16. Kamble JP, Deshpande VK, Phatak MS. 
The study of auditory and visual reaction times in 
chronic smokers. Int J Med Health Sci. 2013;2:18–
22 
17. Iverson GL. Outcome from mild traumatic 
brain injury. Curr Opin Psychiatry. (2005) 18:301–
17. 10.1097/01.yco.0000165601.29047.ae 
18. Parker Andrew, Derrington Andrew, 
Blakemore Colin, Rugg Michael D., Otten Leun J. 
and Henson Richard N. A. The neural basis of 
episodic memory: evidence from functional 
neuroimaging. august 29th, 2002. 
19. Michael D. Rugg, Leun J. Otten and 
Richard N. A. Henson. The neural basis of episodic 
memory: evidence from functional neuroimaging. 
Royal Society. 2002; 357( 1424):e.g. 45 
20. Spielberger, C. D., Gorsuch, R. L., Lushene, 
R., Vagg, P. R., Jacobs, G. A. (1983). Manual for 
the State-Trait Anxiety Inventory. Palo Alto, CA: 
Consulting Psychologists Press. 
21. Barbey AK, Koenigs M, Grafman J. 
Dorsolateral prefrontal contributions to human 
working memory. Cortex. 2013;49(5):1195–1205. 
doi:10.1016/j.cortex.2012.05.022 
22. Harmon KG Drezner JA Gammons M, et al. 
American Medical Society for Sports Medicine 
position statement: concussion in sport. Br J 
Sports Med. 2013;47(1):15-26. 
23.  Ponsford J, Cameron P, Fitzgerald M, 
Grant M, Mikocka-Walus A. Long-term outcomes 
after uncomplicated mild traumatic brain injury: a 
comparison with trauma controls. Journal of 



Original Article                                          International Journal of Basic and Applied Physiology 
 
 

Int J Basic Appl Physiol., 10(1), 2021 Page 41 
 
 
 

Neurotrauma. 2011;28(6):937–46. Epub 
2011/03/18. 10.1089/neu.2010.1516 . 
24. Almeida-Suhett CP, Prager EM, 
Pidoplichko V, Figueiredo TH, Marini AM, Li Z, et 
al. Reduced GABAergic inhibition in the 
basolateral amygdala and the development of 
anxiety-like behaviors after mild traumatic brain 
injury. PLoS One. 2014;9(7): e102627 
10.1371/journal.pone.0102627 
25. Turner GR, Levine B. Augmented neural 
activity during executive control processing 
following diffuse axonal injury. Neurology. 
2008;71(11):812–8. 
10.1212/01.wnl.0000325640.18235.1c . 
26.  Arenth PM, Russell KC, Scanlon JM, et al. 
Encoding and recognition after TBI: 
neuropsychological and fMRI Findings. J Clin Exp 
Neuropsychol. 2012;34:333–34425 References 
27. Strangman GE, Goldstein R, O’Neil-Pirozzi 
TM, Kelkar K, Supelana C, et al. 
Neurophysiological alterations during strategy-
based verbal learning in traumatic brain injury. 
Neurorehabil Neural Repair. 2009; 23(3): 226-236 
28. Harmon KG Drezner JA Gammons M, et al. 
American Medical Society for Sports Medicine 
position statement: concussion in sport. Br J 
Sports Med. 2013;47(1):15-26. 
29. K. Cicerone, H. Levin, J. Malec, D. Stuss, J. 
Whyte. Cognitive rehabilitation interventions for 
executive function: Moving from bench to bedside 
in patients with traumatic brain injury. J Cogn 
Neurosci. 2006; 18(7): 1212-1222 
30. Stuss DT. Traumatic brain injury: relation 
to executive dysfunction and the frontal lobes. 
Curr Opin Neurol 2011;24:584–9. 
10.1097/WCO.0b013e32834c7eb9  
31. Levin H. S., Gary H. E., Eisenberg H. M., 
Ruff R. M., Barth J. T., Kreutzer J., et al. (1990). 
Neurobehavioral outcome 1 year after severe 
head injury. J. Neurosurg. 73 699–709 
32. Mazaux JM, Masson F, Levin HS, Alaoui P, 
Maurette P, Barat M. Long-term 
neuropsychological outcome and loss of social 
autonomy after traumatic brain injury. Arch Phys 
Med Rehabil (1997) 78:1316–20.10.1016/S0003-
9993(97)90303-8 

33. Salmond C.H. and Sahakian B.J. Cognitive 
outcome in traumatic brain injury survivors. Curr 
Opin Crit Care. 2005; 11(2): 111-11 
34. Parente R, Demott E, Johnson C, Jennings 
P, Silver R Measuring and manipulating subjective 
organization after traumatic brain injury 
.NeuroRehabilitation. 2011; 29(2): 117-24 
35.  Amanda R. Rabinowitz, Harvey S. Levin 
Cognitive Sequelae of Traumatic Brain 
Injury.Psychiatr Clin North Am. 2014 Mar; 37(1): 
1–11 
 

Conflict of Interest: None 
 



 
© 2021. Al Ameen Charitable Fund Trust, Bangalore 26 

A l  Am een J  Med Sc i  2021;  14(1) : 26 -31 ●  US National Library of Medicine enlisted journal ●  ISSN 0974-1143 

  

ORIGI NAL  ART I CL E                  C O D E N :  A A J MB G  

 

 

Alterations in working memory due to mild traumatic brain injury: 
evidences from neuropsychiatric tests - A cross sectional study 

 

Arushi Seth1, Nirmala Anand1* and Rajesh Shenoy2 
 

1
Department of Physiology, Jawaharlal Nehru Medical College, KAHER, Nehru Nagar, Belgaum-

590010 Karnataka, India and 
2
Department of Neurosurgery, Jawaharlal Nehru Medical College, 

KAHER, Nehru Nagar, Belgaum-590010 Karnataka, India 

 

Received: 24
th
 September 2020; Accepted: 19

th
 December 2020; Published: 01

st
 January 2021 

 
Abstract: Background and Objective: Mild Traumatic Brain Injury (mTBI) is a common condition seen in 

neurosurgery, representing 80% of all head trauma patients admitted to hospital. With this study an attempt was 

made to determine cognitive impairments (particularly working memory dysfunction) caused as a sequelae of 

mild traumatic brain injury because correlations have been drawn since long amongst them and no significant 

data regarding the same is available. To assess the cognitive deficits in the working memory of subjects who 

have suffered mTBI with a GCS of 15/15 admitted in neurosurgery ward of Prabhakar Kore Charitable hospital, 

Belgaum. Methodology: A cross sectional study from February to July 2019 was carried out on 30 patients in 

neurosurgery department of KLEH, JNMC, Statistical analysis was done using SSPS version 20 and Unpaired 

T test was performed. The following tests were performed-Rey-Osterrieth Complex Figure Test (working 

memory) and Symbol Digit Modality Test (working memory). Results: Scores for ROCF figure copy score 

31.7 ± 3.21, ROCF figure recall 20.5 ± 6.7, and correct score in SDMT 45.7 ± 1.2 were characteristically lower 

as compared to normative data. Conclusion: The working memory showed impairments and deviation from 

normative findings. The functional alterations in the pathway of formation and retrieval of memory involving 

the decoupling of the dorso-lateral pre-frontal cortex (DLPFC) causes impaired divided attention and inability 

to shift flexibly between attentional sets andreduced executive functioning that integrates the processing and 

interaction of cognitive processes 

Keywords: ROCF, SDMT, Working memory, Traumatic brain injury. 

 

 

Introduction 

Traumatic brain injury (TBI) is a multifaceted 

condition, not a singular event. Mild Traumatic 

Brain Injury (mTBI) is a very common condition 

seen in neurosurgery, and represents 80% of all 

head trauma patients admitted to hospital [1]. It is 

caused by direct head impact or by an encephalic 

deceleration effect that produces a period of 

temporal and spatial disorientation, admitted with 

a Glasgow Coma Scale score of 13-15[2]. 

 

Culotta et al in 1996 following a retrospective 

study found that patients with a GCS of 13–15 

represented a heterogeneous group of patients 

with statistically significant different head 

tomography abnormality rates [3]. For the 

purpose of this study we have restricted our 

research pertaining to only those patients who 

present with mild traumatic brain injuries with a 

GCS score of 15/15. Previously, mTBI was 

considered a temporary disruption that was 

thought to have a self-limiting short course [4-

5]. Now, however, it is understood that it may 

involve structural plastic changes in the brain 

parenchyma leading to long term effects [6]. 

Researchers have often attributed mTBI to 

cause early onset discrepancies in working 

memory [7-9].  

 

Working memory is the ability to transiently 

store and manipulate information to be used 

for cognitive or behavioral guidance
 

[10], 

often referred to as short term memory. A 

research by the Department of Psychiatry, 

Dartmouth reported that there was a marked 

difference in the brain activation patterns of 

MTBI patients when compared to controls in 

response to increasing Working Memory 

processing loads [11].  
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Studies have demonstrated that similar cerebral 

areas are involved in tasks requiring working 

memory, episodic memory processes as well as 

executive functions [12]. Thus a relation can be 

drawn between conditions affecting areas of the 

brain involving working memory and their long 

term effects on memory. Contrasting results of 

previously carried out research with a few 

researchers stating no effect of mTBI on 

cognitive abilities [13-14] while others claiming 

the opposite are available. Since no clear answer 

regarding these paradigms are present with us, 

this study was undertaken to help aid researchers 

form a directed opinion and avoid pending 

complications. Also, to form rehabilitation 

modules for patients afflicted with mTBI. 

 

Aim: To assess the cognitive deficits in working 

memory of subjects who have suffered mild 

traumatic brain injury with a GCS of 15/15 

admitted in neurosurgery ward of Prabhakar Kore 

Charitable hospital, Belgaum. 

 

Material and Methods 

Study population: Patients attending the 

neurosurgery OPD at KLEH’s Prabhakar Core 

charitable hospital with a history of traumatic 

head injury and getting admitted to the IPD for 

further evaluation. 

 

Sample size estimation: Based on the pilot study 

conducted using State Trait Anxiety Inventory, 

effect size was 28 

• Expected reduction-(mean)-d = 11.5 

• SD = σ= 40  

• Power = 80% 

• α error= 0.05; 

One sided Zα=1.65  

• β error=0.2;   

Zβ=0.84 

n = [(Zα+Zβ) σ/d]
2
 = 30.02≅

≅≅

≅ 30 

 
Study design: Cross sectional study 

 

Period: Period from February 2019 to July 2019 

 

Criteria for selection of the study group:  

• Inclusion criteria: Both male and female 

patients with a mild head injury and a GCS 

score of 15/15 belonging to the age group 

from 30 to 55 years (middle aged) 

• Exclusion criteria: 

1. Patients with H/O Dementia as per 

DSM 4 criteria. 

2. Any Psychiatric history 

3. With H/O visual, hearing disabilities 

or communication abnormalities. 

4. Patients who are on medication 

(sedatives, antipsychotics etc.) which 

affect memory. 

 

The study was approved by IEC (ref: 

MDC/DOME/76) of the college and 

theparticipants voluntarily signed the written 

informed consent. A structured Performa was 

used to collect socio-demographic and 

nationality information from all participants 

 
Study procedure: Rey- Osterrieth Complex 

Figure Test (ROCF) [15] was used for each 

patient to assess working memory by visual-

spatial constitutional ability and visual 

memory. The test consisted of a copy trial 

followed by a recall trial 3 min later. The 

patient was asked to copy the given figure, 

with the subject’s copy exposed for a 

maximum of 5.After a delay filled with other 

task (in our study, a concentration test was 

given namely SDMT), the patient was asked 

to draw the figure on a fresh sheet of paper by 

memory.  

 

For scoring purpose, the figure is broken 

down into 18 elements and scored, depending 

on the accuracy, distortion, and location of its 

reproduction. Grading was done on the basis 

of;  

• A copy score (which reflects the accuracy 

of the original) 

• A recall score (accuracy of figure recalled 

to that of original) 

• The time required for copy and recall 

 

The task is essentially an incidental learning 

test: There is no warning of the memory 

component until the subject is asked to recall 

the figure from memory. 

 

The Symbol Digit Modality Test [16] was 

given during the delay between the copy and 

recall test for ROCF and it assessed 

concentration ability by divided attention, 

visual scanning, tracking, and motor speed. 
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Each patient was given a test sheet which 

consisted of 8 lines with 15 symbols in each line 

and contained a box below each symbol to be 

filled in the corresponding number. A "coding 

key" was provided at the top of the page which 

consisted of "9 abstract symbols" each paired 

with a number from 1-9. The patient was asked to 

scan the key and write down the number 

corresponding to each symbol, as rapidly as 

possible. Once the test form was placed before 

the patient, 90 seconds were allowed to complete 

the trial. 

Statistical Analysis: The analysis of the results 

was as Mean ± SD. Unpaired t-test was used 

to compare results from normative values and 

a “p’ value of less than 0.05 was considered 

significant. 

 

Results 

The following results were obtained, with the 

demographic data of the patients recorded as 

follows; 

 

Table-1: Demographic Data 

Male Female 
Sex 

100% 0.00% 

35-40 40-45 45-50 50-55 
Age 

33% (10) 17% (5) 17% (5) 33% (10) 

<12 YRS =12 YRS >12 YRS 
Level of education 

33% (10) 10% (3) 56% (7) 

Fall Violence Rta Other 
Cause of injury 

26% (8) 0% 30% (9) 43% (13) 

YES NO 
Loss of consciousness 

26% (8) 73% (22) 

YES NO Post traumatic 

amnesia 33% (10) 66% (20) 

YES NO 
Confusion 

50% (15) 50% (15) 

YES NO Under alcohol 

influence 3% (1) 97% (29) 

<24 HRS 24-48 HRS >48 HRS Time between injury 

and initial assessment 50% (15) 33% (10) 16% (5) 

Htn Dm Alc/drug dependence Tb Thyroid disorder Icd 10 co-morbidities 

associated 43% (13) 17% (5) 50% (15) 0% 3% (1) 

HTN- hypertension, DM- diabetes mellitus, ALC DEPENDENCE- alcohol dependence, TB – tuberculosis 

 

 

Table-2: Data for SDMT test in head injury patients 

 SCORE (mean ± S.D) P value Normative value 

CORRRECT score 45.7 ± 1.2 0.03 54.4 ± 7.6 

ERROR score 1.35 ± 1.87 
0.302 

(non-significant) 
-- 

Statistically significant p-value (<0.05) 

 

The Symbol Digit Modality Test scores- to assess 

concentration ability by divided attention, visual 

scanning, tracking, and motor speed. 

Table 2 Gives data for SDMT, showing a poor 

performance in SDMT with a mean correct 

score of 45.7, SD= 1.2 and the mean error 

score of 1.35, SD=1.87 with the p value for 
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error score = 0.302 (significant p value < 0.05). 

Rey- Osterrieth Complex Figure Test (ROCF) 

score- to assess working memory by visual-

spatial constitutional ability and visual memory. 

 

Table 3- ROCF scores, 

 
Score       

(mean ± SD) 

P 

value 

Normative 

value 

Figure copy 31.7 ± 3.21 0.04 33.9±2.36 

Figure recall 20.5 ± 5.31 0.032 22.8±4.01 

Significant p values <0.05 

 

Table 3 gives data for ROCF copying and recall 

tests, with a mean score of 31.7 ± 3.21 for copy 

figure test and a p value of 0.04 and the mean 

score for recall figure test = 20.5 ± 6.7 with a 

significant p value 

 

Discussion 

The findings from this study suggest that 

traumatic brain injury, even of a mild degree has 

long term effects on different aspects of memory. 

There is a significant slowing in processing speed 

while performing cognitively demanding tasks in 

these patients. Since TBI can result in diverse 

mental and physical sequelae that often are as 

unique to individual casualties as personality, a 

need to study every aspect and presentation 

resulting from a mTBI is necessary [17].  

 

Specific areas within the brain are responsible for 

different kinds of memory functions, involving 

complex interaction between the biochemistry of 

neurons and their electrical activity in specific 

anatomical structures. One such area in the brain 

is the left Dorsolateral Prefrontal Cortex 

(DLPFC), which has been associated to control 

manipulations related to working memory [18]. 

 

1. Concentration ability measured by the 

SDMT, showed a poor performance in 

SDMT, where normative data for written 

SDMT test for the age groups of 30 to 55 was 

taken to be mean= 54.4 ± 7.6 [19] for the 

correct score and in this study, the observed 

score was 45.7 ± 1.2 

 

Ideally, an individual is able to develop multiple 

attentional processing streams simultaneously 

(divided attention or “multitasking”) and shift 

flexibly between attentional sets. These 

attentional processes are sub served by a 

large, selective, distributed neural network, 

comprised of multiple central nervous system 

structures including the reticular formation, 

thalamus, hippocampal and entorhinal areas, 

the frontal and right parietal lobes, and the 

axonal connections between these areas. 

Marked disruptions in the structure or 

functioning of this network may produce these 

symptoms
 

[20]. About 40%–60% of 

individuals with mTBI are reported to have 

attention deficits in the first 3 months 

postinjury
 
[21] some of these patients often 

progress to have chronic cognitive disability 

which is often overlooked because on 

presentation the patient seems to have 

sustained only a minor injury. It is thus 

important to recognize these deficits as early 

as possible. 

 

2. Visual-spatial constitutional ability and 

visual memory were assessed with the 

help of the ROCF test, which showed 

poor performance for both the figure 

copying and figure recall as compared to 

the normative data, taken to be 33.9 ± 

2.36 (copy) and 22.8 ± 4.01(recall) [22] 

when compared to the scores obtained in 

this study which were 31.7 ± 3.21 

(observed copy score)and 20.5 ± 6.7 

(observed recall score) 

 

Researchers have previously proven that 

participants with mTBI often struggle to 

maintain their attentional resources while 

performing one or more concurrent tasks [23]. 

Since the ROCF test measures the working 

memory which is under the control of the 

executive functions referring to a collection of 

abilities including categorization and 

abstraction, systematic memory searching and 

information retrieval, problem solving. 

Executive function is most often ascribed to 

the function of dorsolateral prefrontal-

subcortical circuit [24], and in particular its 

ability to integrate the processing and 

interaction of more “basic” cognitive 

processes carried on elsewhere in the brain 

[20]. Executive dysfunction is a relatively 

common consequence of TBI, and may arise 

as a direct effect of injury to the frontal lobes 

or instead as a consequence of disturbances in 

the more basic aspects of cognition [25]. 
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The results and evidence of our study support 

previous research done which suggests that TBI 

predominately affects the frontal lobes, regardless 

of the mechanism of injury and subsequent 

pathophysiology [26] resulting in deficits in a 

range of cognitively demanding tasks like 

concentration ability and problem solving [27]. 

 

Conclusion 

From the results obtained in the above study, we 

conclude that the effects of mild traumatic brain 

injury on memory are significant, as working 

memory showed impairment. These inferences 

were drawn on the basis of the following results 

obtained; Cognitive functions like concentration 

ability, divided attention, categorization and 

abstraction, systematic memory searching and 

information retrieval and problem solving, 

showed mild to moderate impairments. Such 

cognitive abilities are controlled by higher 

centers in the brain and a functional 

discontinuity or aberration in the distributed 

neural network, comprising of multiple central 

nervous system structures like the dorsolateral 

prefrontal-subcortical circuit may be the cause 

for these discrepancies after injury. 

 

This study also aims to provide basis for the 

emergent need of early detection of such 

injuries in order to prevent permeant deficits 

and also to correct the damage caused by 

prompt rehabilitative techniques, like 

Cognitive Rehabilitation Therapy (CRT)
 
[28], 

computer-assisted cognitive rehabilitation 

(CACR) [29], physical exercise [30]. 
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ABSTRACT

Background: Obesity or overweight are the terms used for people who have a higher weight than the limits recommended 
for their age and sex. This has emerged as a major cause for many non-communicable diseases. Obesity is a risk factor for 
coronary artery disease, hypertension, diabetes mellitus, and dyslipidemias, metabolic syndrome, arthritis, hypoventilation, 
stoke, etc. Aims and Objectives: The study aimed to comparison of neck circumference (NC) with body mass index (BMI) 
in all study subjects. Materials and Methods: 150 subjects were studied and their NC and BMI recorded and compared. 
Results: The (mean ± SD) BMI in overweight group is 23.94 ± 0.55kg/m2, in obese group is 26.81 ± 1.45 kg/m2, and in 
controls is 21.04 ± 1.26 kg/m2. The (mean ± SD) NC in overweight group is 35.37 ± 1.95, in obese group is 38.26 ± 3.04, 
and in controls is 33.65 ± 1.40. NC is significantly more in obese and overweight groups compared to controls and also in 
obese group compared to overweight group. Conclusion: From the above results and discussion, we conclude that NC can 
be used as an alternative parameter to assess obesity.

KEY WORDS: Obesity; Neck Circumference; Body Mass Index

INTRODUCTION

There was a time when food supplies were intermittent, people 
do physical hard work. However, today’s life style, on one hand, 
is sedentary with discovery of machines and technological 
advancement and, on the other hand, economically more 
resourceful leading to nutritional abundance with continued 
abnormally overconsumption of calories than required has 
finally lead to accumulation of energy in the body in the form 
of abnormally excess fat. This is called obesity.

Obesity or overweight are the terms used for people who have 
a higher weight than the limits recommended for their age 
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and sex. This has emerged as a major cause for many non-
communicable diseases. The presence of obesity worldwide 
has led to the usage of the term “globesity” to describe the 
epidemic trend towards increased body weight. Obesity is a 
risk factor for coronary artery disease, hypertension, diabetes 
mellitus, and dyslipidemias, metabolic syndrome, arthritis, 
hypoventilation, stoke, etc.

Obesity can be assessed with different parameters. Body mass 
index (BMI) is the most commonly used parameter. Other 
parameters include waist circumference (WC), waist-hip ratio 
(WHR), and body fat percentage. This study is undertaken to 
look for if neck circumference (NC) too can be used as a valid 
parameter to assess obesity in accordance with BMI[1-3].

MATERIALS AND METHODS

It is a cross-sectional study conducted on 150 male students 
in the age group of 15–24 years in the Department of 
physiology, SDM College of Medical Sciences and Hospital, 

National Journal of Physiology, Pharmacy and Pharmacology 
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Dharwad. Ethical clearance is obtained from the institutional 
ethics committee.

All subjects are college going students selected on the bases 
of exclusion criteria, history of any endocrine disorder, 
musculoskeletal deformity, h/o chronic diseases such as renal 
and liver failure, diabetes mellitus, and inclusion criteria 
BMI >18.5 or <30, and age >15 or <25 years.

These individuals were segregated into three groups based on 
BMI as follows.[1]

Group-I (controls): 50 controls BMI 18.5–22.9 (age and 
sex matched), Group-II (overweight): 50 subjects with 
BMI 23–24.9, and Group-III (obese): 50 subjects with BMI 
25–29.9.

Method of Data Collection

Biodata that includes name, age, sex, and address was 
recorded. Date of birth and age was noted. A routine clinical 
examination of all the systems is performed.

Height of all the subjects was measured with the help of a 
stadiometer in centimeters. The participant will be asked to 
stand up straight against the wall without footwear, with feet 
together and flat on the floor. A careful supervision will be 
done and subject will be instructed to keep the back of the 
head, shoulder blades, buttocks, and heels in contact with the 
wall at the time of recording the reading.

The weight is recorded in kilograms using a good quality 
digital weighing machine, which is checked for proper 
functioning time to time.

The subjects will be asked to stand straight on the machine 
facing the examiner with hands hanging by the sides and 
looking straight ahead. To calculate the BMI formula, 
BMI = Weight in kg/Height in m2 is used.

Measurement of the NC was done with a non-stretchable 
plastic tape in the midway of the neck, at the level of C4, 
between mid-cervical spine and mid anterior neck. In men 
with a laryngeal prominence (Adams apple), it will be 
measured just below the prominence.

Following the standard protocol for any other anthropometric 
measurement, we took three readings and average of them is 
recorded.

Statistical Analysis

As we have three groups to be compared, we applied analysis 
of variance (ANOVA) test using SPSS version-20, followed 
by correlation test.

RESULTS

A summary of the results and statistical analysis is as follows. 
The statistical analysis was done using ANOVA.

BMI

The (mean ± SD) BMI in overweight group is 
23.94 ± 0.55 kg/m2, in obese group is 26.81 ± 1.45 kg/m2, 

and in controls is 21.04 ± 1.26 kg/m2. As BMI is the basis of 
division, so all three groups have significantly different BMI 
[Table 1].

NC

The (mean ± SD) NC in overweight group is 35.37 ± 1.95, in 
obese group is 38.26 ± 3.04, and in controls is 33.65 ± 1.40 
[Table 1]. NC is significantly more in obese and overweight 
groups compared to controls and also in obese group 
compared to overweight group.

Correlation of NC with BMI

There is a significant positive correlation of NC with BMI 
(r = 0.585, P = 000) [Table 2].

DISCUSSION

The (mean ± SD) BMI in overweight group is 
23.94 ± 0.55 kg/m2, in obese group is 26.81 ± 1.45 kg/m2, 

and in controls is 21.04 ± 1.26 kg/m2. The (mean ± SD) NC 
in overweight group is 35.37 ± 1.95, in obese group is 38.26 
± 3.04, and in controls is 33.65 ± 1.40. NC is significantly 
more in obese and overweight groups compared to controls 
and also in obese group compared to overweight group.

Also mention similarity or difference of results with other 
studies and reasons for the same. In this study, we hypothesized 
that NC can be used as a valid parameter to assess obesity. 
To substantiate this hypothesis, we compared NC with BMI. 
Our study showed a significant positive correlation between 
BMI and NC. NC increased as the BMI increases which is 
significant change when we applied ANOVA. Many olden 

Table1: BMI and NC in different groups
Parameters Control Mean±SD Overweight Mean±SD Obese Mean±SD “P”‑value Significance
BMI (kg/m2) 21.04±1.26 23.94±0.55 26.81±1.45 0.000 S
NC (cm) 33.65±1.40 35.37±1.95 38.26±3.04 0.002 S
NC: Neck circumference; BMI: Body mass index
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studies have shown similar results[4-13] so NC can be an 
alternative parameter to assess obesity.

Aswathappa et al. work showed a positive correlation of 
NC, and BMI, and correspondingly NC in diabetics was 
significantly higher than in non-diabetics.[14]

Kaner et al. found similar results in their women only subjects 
that NC, BMI, WC, and WHR have a positive correlation.[15]

Vibhakaran et al., when correlated NC and WC with BMI, 
found a significant positive correlation for both sexes. WC 
has the strongest correlation followed by BMI. The cutoff 
value of NC when compared with BMI in defining obesity 
was little lesser (34.2 cm) in females in comparison to males 
(38.2 cm).[16]

Hingorjo et al. concluded their study with final outcome 
of NC being >35.5 cm in men and >32 cm in women to be 
considered the cutoff point for overweight/ obesity.[17]

According to Souza et al., NC has a significant correlation 
with WC and BMI and it established indicators of adiposity.[18]

Zhou et al., study shows that NC was significantly associated 
with cardiometabolic risk factors and independently 
contributed to the prediction of cardiometabolic risks beyond 
the classical anthropometric indices in adults of China.[19]

A similar study in China showed that NC correlated with 
visceral fat independently. The optimal cutoffs of NC for 
identifying visceral obesity in males is 38.5 cm and in females 
is 34.5 cm.[20]

A study done by Silva et al. in Brazil showed that the NC is a 
useful tool for the detection of insulin resistance and changes 
in the indicators of metabolic syndrome in adolescents.[21]

There are certain studies which did not get this relation 
between NC and BMI. Hassan et al. results showed that 
NC is related to distribution of fat among healthy normal 
female children but this relation is not seen with increasing 
adiposity.[22] For them, these results made NC not acceptable 
to use as a useful screening tool in obese children.

Smaller sample size is a limitation of this study; similar 
studies with a larger sample size are required to substantiate 
the results and to extrapolate them on whole population.

CONCLUSION

In the light of above results and discussion, we conclude that 
NC can be used as an alternative parameter to assess obesity.
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 Dysmenorrhoea is the most common problem experienced by many women 
which have signs and symptoms like mild to severe abdominal pain along with 
vomiting, diarrhoea, giddiness which disturbs day-to-day activities. Suppression 
of natural urges (vegadharana) is one of the leading causes of dysmenorrhoea. 
There is a high need to educate women about the importance of food, nutrition, 
attending natural urges, daily regimen (dinacharya) for the maintenance of 
gynaecological health. The study aims to evaluate the effect of the suppression 
of natural urges (vegaavarodha) and its role in causing dysmenorrhoea 
(udavartini). The secondary objective was to study the effect of ayurvedic uterine 
drugs like dashamoolaksheerapaka with latakaranja masi in dysmenorrhoea. 
This was a single-blind clinical trial on 110 patients diagnosed with primary 
dysmenorrhoea. This study included counselling of patients, education about 
menstrual hygiene, food habits, non-suppression of natural urges, and use of 
ayurvedic treatment i.e. dashamoolaksheerapaka 100 ml twice daily for 3 
months and latakaranjamasi (Caesalpinia crista) 300 mg twice daily for 10 days 
before menstruation. The study showed, overall moderate improvement in 
subjective parameters of the dysmenorrhoea which were abdominal pain 
(60.91%), decrease in the duration of pain (59.37%) and quantity of menstrual 
flow (60.01%), improvement in consistency of menstrual flow with reduced clots 
(69.11%). Counseling and education about the non-suppression of natural urges 
play a significant role in the prevention of dysmenorrhoea (udavartini). The 
study drug Dashamoolaksheerapaka along with Latakaranja masi showed 
moderate improvement in subjective parameters of dysmenorrhoea. 
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INTRODUCTION  

The health of the nation mainly depends on the health, 
literacy, and level of awareness of women in general. Women 
have to face great physiological changes and challenges in 
their lifetimes. Dysmenorrhoea has a wide range of 
symptoms like abdominal pain, vomiting, giddiness, 
headache, diarrhoea, cramps in the legs which cause 
limitations in routine activities.[1] Acharya Charaka quotes 
suppression of natural urges can cause reverse peristalsis 
(udavartha) which can lead to diseases like dysmenorrhoea 
(udavartini).[2] Women are at the risk due to busy schedules 
and habits of modern lifestyle like eating junk food, 
addictions, extra salty and spicy food, irregular working 
hours like night duties, excessive use of cosmetics, plastic 
implantations, pills to prepone or postpone menstrual cycle, 
excessive use of abortifacients, suppression of natural urges 
(vegaavarodha)[3], mental stress, etc. The consequence of 
these combined habits in individuals of low-middle income 
groups has given rise to metabolic blunders which lead to the 
deposition of ama (toxins) in the body. There are several 
voluntary or involuntary reflexes controlling the overall 
functioning of the body.[4][5] Suppression of natural urges 
(vegadharana) is one of the leading causes of dysmenorrhoea 
(Shukla, Tripati 2000)[6]. The prevalence of dysmenorrhoea 
among Indian females was 33.5% as reported by Nag (1982). 
There is a need to educate women about the physiology of the 
regular menstrual cycle, the importance of food, nutrition, 
attending natural urges, daily regimen (dinacharya) and 
monthly regimen (ritucharya) to maintain normal 
gynaecological health. The present study aims to evaluate 
whether suppression of natural urges leads to dysmenorrhoea. 
The drugs which were selected in the present study are 
dashamoolaksheerapaka[7] for 30 days and latakaranja masi 
for approximate 10 days before the onset of a menstrual 
period. This treatment was advised for 3 months. The given 
drugs can clear the existing pathology of obstruction 
(avarodha) in artavavaha strotas. Psychological counselling 
for non-suppression of natural urges can be the preventive 
measure to avoid future obstruction in the artavavaha strotas. 
Results of the pre and post effect of medicine with counseling 
were analysed in a single group of 110 patients, using paired 
student T-test. 
 

MATERIALS AND METHODS 

This is a clinical trial carried out for a period of two years 
from 2013 to 2015 on 130 patients diagnosed with 
dysmenorrhoea in stree-roga opd. This study has obtained 
institutional ethical clearance.  Patient consent was taken 
from each registered volunteer after providing her detailed 
information on the treatment. 110 patients were selected.  
 

Inclusion criteria: female patients of the age group of 18 yrs-
45 yrs, patients with classical symptoms of primary 
dysmenorrhoea.  
 
Exclusion criteria: Patients below the age of 18yrs and 
above 45yrs, history of uterine fibroids or tumours, diabetes, 
hypertension, obstetric surgery were excluded from the study.  
 
Criteria for diagnosis: 
Based on the signs and symptoms of dysmenorrhoea, 
parameters of the study like pain during menstruation (in 
hours), menstrual flow (in pads), consistency of menstrual 
flow (clots/ no clots), regularity of menstrual cycle, duration 
of menstrual flow (in days)[8][9][10] (along with the findings 
like lack of water intake, suppression of natural urges, 
anxiety, and stress) were noted in standard case sheet. The 
patients who were fulfilling the criteria of diagnosis were 
included in the present study. 
             
Drug preparation, drug safety, dose, and duration: 
The study drug latakaranja masi was prepared by burning the 
seeds of latakaranja in closed sharava and dashamoola 
powder mixture was prepared in Rasashatra & Bhaishyajya 
Kalpana Department. The study drug safety was approved by 
Central Research Facility approved by AYUSH, KAHER’s 
Shri BMK Ayurveda Mahavidhyalaya, Belagavi. Here the 
drug latakaranja was analyzed by organoleptic examination 
like colour, odour, taste, appearance, clarity. Latakaranja 
masi was tested for specific gravity, solubility, microscopy, 
quantitative analysis of inorganic elements.  
 
Patients were informed about the procedure of 
Dashamoolaksheerapaka[11] (where 1 part of the powdered 
drug, 8 parts of milk, and 32 parts of water were heated and 
reduced to 20% of its volume) which was advised to be taken 
twice per day for 3 months. Latakaranja (Caesalpinia 
crista)[12] masi was given 300 mg (2 ratti)[11]  twice per day 
for 10 days, before the onset of menses. 
 
Counselling regarding Non-suppression of urges: 
All the patients with a history of suppression of natural urges 
were noted. These patients were counseled and educated 
regarding proper drinking of water when thirsty,  balanced 
and warm food when hungry,  attending natural urges at the 
proper time, etc. Regular follow-up was done every month for 
3 months with medications and 3 months further without 
medication where the post-treatment assessment was done. 
The data collected were statistically analysed using paired 
student T-test. 
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Table 1: Relation between Non-suppressible urges, Vata and nervous plexes8 

 
Criteria for Post-treatment assessment: 
1.  Pain during menstruation (in hours) 

Grade 0- no pain  
Grade 1-Painful abdomen for 1-3 hrs 
Grade 2-Painful abdomen for more than 3 less than 6 hrs 
Grade 3- Painful abdomen for more than 6 hrs. 

2.   Menstrual flow (in pads) 
Grade 1-   0-1pads/day 
Grade 2-   2-3pads/day 
Grade 3-  3-4 pads/day 

3.   Consistency of menstrual flow (clots/ no clots)  
Grade 1- no clots 
Grade 2- with small clots 
Grade 3- with bigger clots 
 

Table 2: The effect of treatment on dysmenorrhoea  

4.   Regularity of menstrual cycle 
Grade 0- regular 
Grade 1- irregular 
 

5.   Duration of menstrual flow (in days) 
Gr 
ade 0-no flow 
Grade 1- flow seen for 1 day 
Grade 2- 1-2days 
Grade 3- 2-4days 

The overall effect of the therapy: 
Marked improvement: >75% to 100% improvement 
Moderate improvement: >50 to <75% improvement 
Mild improvement: >25 to <50% improvement 
Poor improvement: < 25% improvement

 
Table 3: The analysis of suppression of natural urges 

Suppression of natural 
urges  

Number 
of patients 

Percentage 
(%) 

Flatulence (Adhovata)  55 50 
Defecation (Vit) 18 16.67 

Urine (Mutra) 55 50 
Sneezing(Kshavathu)  18 16.67 

Cough (Kasa) 11 10 

Yawning (Jrimbha) 37 33.33 
Vomiting (Chardi) 07 6.67 

Hunger  (Kshudha)  55 50 
Thirst (trut) 73 66.67 
Rapid Breathing 
(ShramaShwasa) 

07 6.67 

Sleep (Nidra) 07 6.67 
Tears (Ashru) 18 16.67 

 

Table 4: Overall effect of therapy on difference 
parameters: 

 

 

 

 

Apaana vata 
(Pelvic plexes) 

Flatulence (adhovata), Stools (Vit), Urine (mutra),  semen (Retas)  

Udaana vata  
(Thoracic plexes and respiratory gase    

Sneezing (Kshavathu), Cough (kasa), Yawning (jrimbha), Vomiting 
(chardi), Belching (udgara) 

Samaana vata  
(Colic plexes) 

Hunger (Kshudha), Thirst (trut) 

Prana vata 
(Cranial nerves) 

Rapid breathing (shrama shwasa), Sleep (nidra), Tears (ashru) 

Symptom        Mean Mean 
difference 

% of 
Relief 

SD SE t value P value 

 B.T. A.T.       

Pain in Abdomen 2.9 1.13 1.76 75.86 0.78 0.14 12.41 <0.001 

Duration of pain 2.13 0.83 1.29 60.93 0.57 0.10 13.0 <0.001 

Quantity menstrual flow 1.93 0.7 1.23 63.7 0.32 .06 20.5 <0.001 

Consistency of menstrual flow 2.26 0.7 1.56 69.11 0.5 0.09 16.6 <0.001 

Parameters  Overall relief of 
symptoms in % 

Abdominal pain 60.91% 

Duration of pain 59.37% 

Quantity menstrual flow 61.01% 

Consistency of menstrual flow  69.11% 
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OBSERVATION & RESULTS: 

The study showed that the participants who suffered from 
dysmenorrhoea were more in the age group of 18-22years 
(53.33%). Among them, 93.3% belonged to middle economic 
status, 60% were unmarried, 46.7% were from a very busy 
lifestyle, 60% had no family history of dysmenorrhoea, 
46.67% had a history of irregular food habits, 50% were from 
vaatpittaja body constitution (prakriti). 

 

DISCUSSION 

The present study is based on the fundamental principle 
(siddhanta) of “non-suppression of natural urges (Na Vegan 
Dharayet Dhiman)” which otherwise may lead to chronic 
pathology (Murthy 2001). Ayurveda has emphasised the 
concept of non-suppression of natural urges 
(vegaavaroda)[13] which enlists 13 natural urges (vegas) that 
are - urine, faeces, semen, flatus, vomiting, sneezing, 
belching, yawing, hunger, thirst, tears, sleep, and rapid 
breathing. These natural urges reveal the physiological 
regulations of the the nervous system, endocrines, and 
digestive enzymes, respiratory and cardiac functions. 
Suppression of natural urges affects the homeostasis of the 
body[14]   Recent experiments in animals on bladder distension 
and its reverse effect on blood pressure and respiration has 
concluded two mechanisms: splanchnic vasoconstriction 
(Neural pathay) and second through catecholamine 
(endocrines) which leads to various disorders.[15] A list of 
specific vata and their involvement in the production of 
natural urges are tabulated in the Table.1 Relation between 
Non-suppressible urges, Vata and nervous plexes.[13] 
 
Chronic suppression of the natural urges can cause 
vataprakopa which causes the pathology like reverse 
peristalsis (udavarta), obstruction (sanga) in the channels. 
Suppression of natural urges causes back pressure on local 
organs causing hypertrophy of cells which leads to capillary-
vasodilatation, increasing interstitial osmotic pressure and 
thus causing oedema in the pelvic organs.[16]  

 
The age group of 18-22 years is commonly under various 
stresses like stuthe dy, job etc. Unmarried girls have strange 
food habits, increased stress and anxiety. People of middle 
economic group usually have suppression of urges pertaining 
to family work, hesitate on etc. Family history had no 
significant role in this study. Vaatapittaja prakriti has less 
threshold of pain and suffer from anxiety of the menses. This 
stu found thirst, hunger, urination, flatulence were the natural 
urges predominantly suppressed by women.  
 
In this study, drugs which can improve metabolism, promote 
uterine circulation, reduce inflammation, improve peristalsis 

were selected. Dashamoolaksheerapaka was advised daily for 
3 months to improve peristalsis (vataanulomana) which is 
affected by suppression of natural urges. Nagarkar et.al have 
studied the effect of dashamoolaarista in cervicitis.[17] 
Reshma et.al have studied the anti-inflammatory, analgesic 
effects of dashamoola.[18] Dashamoola is a combination of 
brihat panchamoola and laghu panchamoola. This 
combination is known for its sthothara[19], kaphahara. 
pittahara, vatahara, jwarahara and amapachana properties[20]. 
Dashamoolaksheerapaka (processed in milk) alleviates vata 
prakopa, induces amapachana, snehana and also nourishes 
the dhatus with ksheera (milk). Latakaranja is a tikta rasa 
(bitter) dravya known for its anti-inflammatory, antipyretic 
activity (jwarahara karma).[21] Latakaranja masi is the 
activated medicinal charcoal which is deepana (appetiser), 
pachana (digestive) in its properties.[22] The masi induces 
amapachana, reduces the sanga (obstruction), thus helps in 
proper micro-circulation of blood. The severity and duration 
of pain were reduced by the use of the study drug. It also 
improved the quantity and consistency of menstrual flow with 
reduced clots. This effect may be due to the improvement in 
uterine circulation and reduction of local inflammation. 
 
The study showed moderate improvement with treatment 
course of 3 months along with the practice of non-suppression 
of natural urges. Moderate improvement in the symptoms of 
dysmenorrhoea was seen post 3 months treatment where 
patients observed non-suppression of natural urges. This 
study can be conducted in two separate randomised groups, 
where one group can be given a drug and the other group can 
be observed for the effect of non-suppression of natural urges. 
Exploration of the role of manasika bhava in concern with 
artavavaha srotas can be a further scope of the study. 
 

CONCLUSION 

A woman as a mother or sister is the first teacher for an 
individual.  Her wellbeing is necessary for the creating of a 
healthy generation. Counseling and educating women will 
spread education to the whole nation. The present study 
showed that counseling and education about the non-
suppression of natural urges plays a significant role in the 
improvement of dysmenorrhoea which is usually neglected 
by physicians. Ayurvedic medication like 
dashamoolaksheerapaka with latakaranjamasi helps in the 
reduction of symptoms of dysmenorrhoea. It also regularises 
menstrual cycles, improves menstrual flow. The classical 
literature of Ayurveda which insists on the non-suppression 
of natural urges has been reiterated through this study. 
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ABSTRACT 
 

BACKGROUND 

COVID-19, caused by a new strain of corona virus 2019-nCoV led to a global 

pandemic after first manifesting in humans in December 2019 in Wuhan, China. 

The government of India ordered a nationwide lockdown for 21 days, which was 

then extended. Hence, ophthalmology, being a branch which largely deals with 

elective surgeries, was majorly affected. We need to evaluate the impact of the 

COVID-19 crisis on ophthalmology trainees during pandemic in India. 

 

METHODS 

A prospective, observational study in which an online questionnaire (on Google 

forms) was circulated between 9th September and 15th September 2020 among 

ophthalmologists in training. 

 

RESULTS 

260 of the 550 training ophthalmologists who were approached responded. They 

were given 31 questions to answer. The average age of the respondents was 27.39 

± 1.92 years of which 72.69 % (189 / 260) were females. 68.08 % (177 / 260) of 

the respondents had been posted on COVID-19 related duties. 76.5 % (198 / 260) 

of the respondents agreed that the outpatient load had dropped to < 50 patients 

per day and 100 % (260 / 260) of the respondents stated that there had been a 

reduction in number of patients posted for elective surgery. As a result, 64.23 % 

(167 / 260) responded that it had led to a loss of interest in their daily activities. 

74.23 % reported different levels of stress, 73.46 % reported anxiety and some 

24.23 % even experienced sleep deprivation. 

 

CONCLUSIONS 

This study has demonstrated that majority of the training ophthalmologists were 

affected psychologically during the COVID-19 pandemic to varying degrees which 

included both groups of training ophthalmologists who did or did not perform any 

COVID related duties. The study therefore has highlighted the increased need for 

psychologists to identify and help these individuals who may suffer from severe 

depression, insomnia and high stress levels and provide the necessary help. 
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COVID-19, a new strain amongst the class of corona virus, 

has been reported to have first manifested in humans in 

December 2019 in Wuhan, China subsequently triggering a 

global pandemic.1 The first case in India came into notice on 

30th January, 2020 and the number of cases increased 

enormously in March.2 Following this, the government of 

India introduced a nationwide lockdown on 24 March 2020 

lasting for 21 days, limiting movement of the entire 1.3 

billion population of India as a preventive measure against 

the pandemic.3 Thousands of new cases of COVID-19 

infections across the country were being reported every day 

and the figures were continuously rising.2 More than 7, 52, 

82, 798 people globally and 1, 44, 789 people in India alone 

have succumbed to this disease as of December, 2020.4,5 

Since currently no drug or vaccine is available in Indian 

market against this virus, keeping social and physical 

distancing was deemed to be the preferred way to slow 

down the spread of this disease by interrupting the chain of 

transmission. Minimization of contact with infected surfaces, 

regular hand washing, compulsory mask wearing, physical 

distancing (at least 1 m), and avoiding crowding are a few 

of the measures that each and every individual was advised 

to incorporate in their routine lives.6 

Resident doctors who are frontline warriors are at 

increased risk of contracting the disease. It not only affects 

the physical health but also the mental well-being of the 

people involved. Ophthalmology as a specialty is at an 

increased risk of contracting the disease as most of the 

procedures bring the ophthalmic equipment and 

ophthalmologists in close contact with the patient’s eyes and 

face thus increasing the risk of spread of infection through 

aerosolized respiratory droplets and contact.7 Studies also 

suggest that the COVID-19 virus has been identified in tears 

and conjunctival swabs thus confirming the increased risk 

the ophthalmologists face. Ophthalmology as a specialty 

largely involves elective surgeries and hence as a result of 

lockdown and fear of exposure during pandemic, learning 

curve and surgical exposure of training ophthalmology 

residents has suffered greatly. Being enrolled for COVID-19 

duty, took a further toll on the mental and physical health of 

many resident doctors. Situation was further complicated 

due to complete uncertainty; lack of proper guidelines; 

unprepared health infrastructure; and fear, anxiety, stigma, 

prejudice, and marginalization toward the disease.8 

So, with this background, we have conducted this study 

to evaluate the impact of the COVID-19 pandemic on 

ophthalmologists in training using a validated questionnaire. 

It has been observed that health care professionals working 

at the front line feared contagious infection of their family, 

friends and colleagues and hence reported high levels of 

stress, anxiety and symptoms of depression. 

 

 
 

METHODS 
 

 

To study the impact of COVID-19 pandemic on 

ophthalmologists in training, an online survey was 

conducted over 7 days from 9th September to 15th 

September 2020). A questionnaire (on Google forms) was 

circulated among ophthalmologists in training from different 

medical institutes, ophthalmic institutes and various 

hospitals. The identities of the participants have been kept 

anonymous for privacy purposes. 

The protocol was approved by the JNMC Institutional 

ethics committee on human subjects’ research, Belagavi and 

adhered to tenets of Helsinki Declaration. The factors that 

were considered included the demographics (age, gender), 

domicile (city, town), training programme (Diploma, DNB, 

MS, CPS) current year of training, nature of institute (Medical 

college, Ophthalmology institute, Multispecialty hospital), 

funding of institute (private, charitable), marital status 

(single, married). 

The impact of COVID-19 was assessed based on the 

following parameters through a validated questionnaire 

consisting of 31 questions: 

 Whether they were posted for COVID-19 related 

duties. 

 If their clinical exposure / surgical training has been 

affected. 

 If there was a delay in receiving stipend / salary. 

 If a decrease in theoretical / classroom learning 

affected them. 

 If the webinars / online teaching programmes have 

been more / less effective. 

 Has there been negative impact on dissertation study / 

original article / publication related work. 

 

The psychological impact was assessed as follows: 

 If their personal routine has been affected. 

 If there has been an increase in the amount of time 

spent on social media per day. 

 If there has been a loss of interest in daily activities. 

 If there has been an increase in their stress levels. 

 If there has been an increase in anxiety levels related 

to ophthalmologic training / COVID-19 related duties. 

 If they have been experiencing any sleep deprivation. 

 If they have been having suicidal thoughts. 

 

The psychological impact was assessed based on the 

above 7 questions and graded as depression of mild, 

moderate, severe grade.  

Validity of the questionnaire was done using a pilot 

study. 30 subjects were asked to fill the questionnaire and 

inappropriate questions were removed from the 

questionnaire. Cronbach’s alpha was used for reliability and 

was observed to be as 0.76. 

 

 

Statistical  Analysis  

Data was analysed using statistical software R version 4.0.2 

and Microsoft Excel. Continuous variables were represented 

by mean ± SD / median (range) and categorical variables 

represented by frequency. To check the association between 

categorical variables chi-square test was used. P - value less 

than or equal to 0.05 indicated statistical significance. 

 

 
 

 

 

BACKGROUND 
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RESULTS 
 

 

 

Out of the 550 ophthalmology trainees that were 

approached for this survey, 260 valid responses were 

received which were tabulated and analysed. The 

respondents were given 31 questions which included 

demographic data and information about the effect of the 

pandemic on their wellbeing and state of mind. The average 

age of the respondents was 27.39 ± 1.92 years (Range 23 -

34 years) of which 72.69 % (189 / 260) were females. Of 

the respondents 68.5 % (178 / 260) were pursuing MS 

programs, 12.7 % (33 / 260) were pursuing Diplomats of 

the National Board (DNB) residency programs, 13.5 % (35 / 

260) were pursuing Diploma in Ophthalmology programs 

and 16.2 % (42 / 260) were in fellowship programs. Majority 

of the respondents were enrolled in medical colleges (78.8 

% - 204 / 260), 16.2 % (42 / 260) were from ophthalmic 

institutes and 5 % (13 / 260) were undergoing training at a 

multispecialty hospital. 78.8 % (204 / 260) of the trainees 

worked at an institute that had private funding and the rest 

were in charitable hospitals (21.2 % - 55 / 260). 68.3 % 

(177 / 260) of the respondents had been posted on COVID- 

19 related duties. 
 

 

Out Patient Load and Surgical  Exposure  

A significant proportion of the respondents 98. 46 % (256 / 

260) agreed that the pandemic had led to a significant 

decline in the outpatient load of which 97. 31 % (253 / 260) 

agreed that it had subsequently led to a reduction in their 

clinical training / exposure. Fig. 1 and Fig. 2 show the 

significant difference in patient load before and after the 

onset of the COVID-19 pandemic with 76.5 % (198 / 260) 

of the respondents agreeing that the outpatient load had 

dropped to < 50 patients per day. 

 

 
Figure 1. Patient Load before COVID-19 Pandemic 

 

 
Figure 2. Patient Load after COVID-19 Pandemic 

100 % (260 / 260) of the respondents stated that there 

had been a reduction in number of patients posted for 

elective surgery and it had affected their surgical training 

negatively (97.31 % - 253 / 260). In addition, 65 % (169 / 

260) stated that they had not been receiving their stipend in 

a timely manner during the pandemic. 

 

 

Effect of COVID-19 Pandemic on Academics  

77.31 % (201 / 260) of the respondents agreed that there 

had been a decrease in theoretical and classroom learning. 

However, 86.92 % (226 / 260) responded that the online 

classes / webinars had proved helpful in the learning process 

during this time. 77.69 % (202 / 260) also indicated that 

their dissertations / publication work had been adversely 

affected due to the pandemic. 95.77 % (249 / 260) 

respondents had experienced an increase in worry about 

their professional training. 

 

 
Figure 3. Stress Levels Experienced by the Respondents 

 

 

Psychological  Impact of COVID-19 

Pandemic on Ophthalmology Trainees  

When asked if the pandemic had led to a disruption and  loss 

of interest in their daily activities, 84.6 % (219 / 260) and 

64.2 % (166 / 260) respectively responded that it did. When 

asked if the pandemic had led to an increase in their stress 

levels, 25.38 % (66 / 260) responded it did not whereas the 

rest experienced different levels of stress as shown in Fig. 3. 

 

 
Figure 4. Hours of Sleep Acquired by Respondents 

 

When questioned about an increase in anxiety levels, 

24.23 % (63 / 260) responded negative and the rest 
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experienced different levels of anxiety as shown in Fig 4. In 

addition, 24.23 % (63 / 260) also experienced sleep 

deprivation with hours of sleep acquired depicted in Fig 4. 

1.92 % (5 / 260) also revealed that they had suicidal 

thoughts. Lastly, 87. 31 % (227 / 260) of the respondents 

stated that there had been an increase in time spent on 

digital device and social media during the pandemic. 

 

Variables Number of Subjects (%) 

Age (in years) 

23 - 25 40 (15.38 %) 

26 - 28 102 (39.23 %) 

28 - 30 103 (39.62 %) 

> 30 15 (5.77 %) 

Gender 
Female 189 (72.69 %) 

Male 71 (27.31 %) 

Marital status 

Married 59 (22.69 %) 

Single 200 (76.92 %) 

No response 1 (0.38 %) 

Have you been posted for COVID-19 

related duties? 

No 82 (31.54 %) 

Yes 177 (68.08 %) 

No response 1 (0.38 %) 

Has the Corona pandemic led to a 

decrease in patient load? 

No 2 (0.77 %) 

Yes 256 (98.46 %) 

No response 2 (0.77 %) 

If yes, has it reduced your clinical 

training/ clinical exposure? 

No 5 (1.92 %) 

Yes 253 (97.31 %) 

No response 2 (0.77 %) 

Is there a reduction in number of 

patients posted for elective surgery? 
Yes 260 (100 %) 

Were you receiving salary stipend in 

a timely manner during the 

pandemic? 

No 169 (65 %) 

Yes 86 (33.08 %) 

No response 5 (1.92 %) 

Has your personal routine been 

disrupted? 

No 40 (15.38 %) 

Yes 220 (84.62 %) 

Has it led to a loss of interest in your 

daily activities? 

No 93 (35.77 %) 

Yes 167 (64.23 %) 

Has there been a decrease in 

theoretical & classroom learning? 

No 59 (22.69 %) 

Yes 201 (77.31 %) 

Have the online classes/ webinars 

been helpful in the learning process? 

No 32 (12.31 %) 

Yes 226 (86.92 %) 

No response 2 (0.77 %) 

Has your dissertation study/original 

article/ case report publication work 

been adversely affected? 

No 55 (21.15 %) 

Yes 202 (77.69 %) 

No response 3 (1.15 %) 

Has the COVID-19 pandemic & 

lockdown increased worry about your 

professional training? 

No 11 (4.23 %) 

Yes 249 (95.77 %) 

Has there been an increase in your 

stress levels? if yes, 

No 66 (25.38 %) 

Mild 122 (46.92 %) 

Moderate 62 (23.85 %) 

Severe 9 (3.46 %) 

No response 1 (0.38 %) 

Have you been experiencing any 

sleep deprivation? 

No 197 (75.77 %) 

Yes 63 (24.23 %) 

Has there been an increase in your 

anxiety levels? 

No 63 (24.23 %) 

Mild 138 (53.08 %) 

Moderate 50 (19.23 %) 

Severe 3 (1.15 %) 

No response 6 (2.31 %) 

Have you been having any suicidal 

thoughts? 

No 254 (97.69 %) 

Yes 5 (1.92 %) 

No response 1 (0.38 %) 

Has there been an increase in time 

spent on digital devices & social 

media? 

No 33 (12.69 %) 

Yes 227 (87.31 %) 

Table 1. Analysis of Number and Percentage of  

Sub-Groups of Variables 

 

By using chi-square test, it was seen that there was 

significant association present between loss of interest in 

daily activity, study related activity, worry about professional 

training, stress level, anxiety levels and time spent on social 

media with COVID-19 duties. 

 

 
Have you been Posted 

COVID-19 Duties 
P -

Value 
No Yes 

Were you receiving 

salary stipend in a 
timely manner during 

the pandemic? 

No 23 (28.05 %) 63 (35.59 %) 

0.3271# 
Yes 55 (67.07 %) 113 (63.84 %) 

No response 4 (4.88 %) 1 (0.56 %) 

Has your personal 
routine been disrupted? 

No 16 (19.51 %) 24 (13.56 %) 
0.2175 

Yes 66 (80.49 %) 153 (86.44 %) 

Has it led to a loss of 
interest in your daily 

activities? 

No 40 (48.78 %) 53 (29.94 %) 
0.003288* 

Yes 42 (51.22 %) 124 (70.06 %) 

Has your dissertation 
study / original article / 

case report publication 
work been adversely 

affected? 

No 27 (32.93 %) 28 (15.82 %) 

0.001687*
# 

Yes 54 (65.85 %) 147 (83.05 %) 

No response 1 (1.22 %) 2 (1.13 %) 

Has the COVID-19 
pandemic & lockdown 

increased worry about 
your professional 

training? 

No 7 (8.54 %) 4 (2.26 %) 

0.02349*M

C Yes 75 (91.46 %) 173 (97.74 %) 

Has there been an 
increase in your stress 

levels? 

Mild 44 (53.66 %) 78 (44.07 %) 

0.01149* 

MC# 

Moderate 24 (29.27 %) 38 (21.47 %) 
No 10 (12.2 %) 55 (31.07 %) 

Severe 4 (4.88 %) 5 (2.82 %) 
No response 0 (0 %) 1 (0.56 %) 

Have you been 
experiencing any sleep 

deprivation? 

No 66 (80.49 %) 130 (73.45 %) 
0.2192 

Yes 16 (19.51 %) 47 (26.55 %) 

Has there been an 
increase in your anxiety 

levels? 

Mild 48 (58.54 %) 90 (50.85 %) 

0.003998*
MC# 

Moderate 21 (25.61 %) 29 (16.38 %) 
No 9 (10.98 %) 53 (29.94 %) 

Severe 2 (2.44 %) 1 (0.56 %) 
No response 2 (2.44 %) 4 (2.26 %) 

Have you been having 

any suicidal thoughts? 

No 81 (98.78 %) 172 (97.18 %) 
0.6772 MC# Yes 1 (1.22 %) 4 (2.26 %) 

No response 0 (0 %) 1 (0.56 %) 

Has there been an 
increase in time spent 

on digital devices & 
social media? 

No 5 (6.1 %) 28 (15.82 %) 

0.02907* 
Yes 77 (93.9 %) 149 (84.18 %) 

Table 2. Statistical Difference between Ophthalmology 
Trainees Posted Versus Those Not Posted for COVID-19 

Abbreviations: MC: Monte 

Carlo’s simulation used in chi 

Square test, #: No response subjects Omitted while applying statistical test. 

 

 
 

 

DISCUSSION 
 

 

With the onset of the COVID-19 pandemic and lockdown 

since March 2020, health care workers including 

ophthalmologists have been assigned to work at the front 

line in the treatment of the people affected. As a result, they 

have directly been involved in the diagnosis, treatment, and 

care of patients with COVID-19 and are at risk of developing 

psychological distress and other mental health symptoms. 

The increasing number of confirmed and suspected cases, 

overwhelming workload, shortage of personal protective 

equipment, widespread media coverage, lack of specific 

drugs, and feelings of being inadequately supported may all 

contribute to the mental burden of these health care 

workers.7 Apart from direct exposure in the work 

environment it also affected the mental health of medical 

staff and infection of friends or close relatives generated 

psychological trauma 28/05/2021 12:34:00 28/05/2021 

12:34:00.3 In our study a significant proportion of trainees 

(68.3 %) had been posted for COVID-19 related duties 

making them all the more vulnerable to contracting the 

disease themselves. 
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Ophthalmology Out-Patient Load and 

Surgical  Exposure  

It was seen that there was a dire need to strike a balance 

between the need to provide care and save sight and risk 

contracting COVID-19. Generally, elective visits and 

surgeries should be postponed and medical care provided 

only to urgent cases. A triage procedure should be 

performed to identify patients who should be urgently or 

emergently seen by the ophthalmologist versus those who 

may be safely rescheduled and those who may benefit from 

telemedicine or internet-based visit. As a result, a significant 

proportion of the respondents (99.2 %) of this study agreed 

that the pandemic had led to a significant decline in the 

outpatient load of which 98.1 % agreed that it had 

subsequently led to a reduction in their clinical training / 

exposure. 98.1 % of the respondents also stated that there 

had been a reduction in number of patients posted for 

elective surgery which had affected their surgical training 

negatively. Training institutes will have to adapt to 

conditions such as now when in-person didactics are 

cancelled, and surgical volume is significantly reduced. 

Residents and fellows may not be able to follow through 

their clinical rotations, complete the minimum required 

surgical cases and participate in patient care.1 

 

 

Academics in Ophthalmology  

Studies have highlighted perceived and actual issues faced 

by ophthalmology residents due to time away from their 

training programmes. These included a perceived negative 

impact on training, the burden of covering colleagues 

without compensation (financial or time back), decreased 

resident well-being and performance. 

In our study, 77.3 % of the respondents agreed that 

there had been a decrease in theoretical and classroom 

learning. However, 87.6 % responded that the online classes 

/ webinars had proved helpful in the learning process during 

this time. 78.6 % also indicated that their dissertations / 

publication work had been adversely affected due to the 

pandemic. Due to this it was seen that 95.8 % respondents 

had experienced an increase in worry about their 

professional training. 

Since the beginning of the lockdown, there has been a 

surge in the number of webinars and online CME programs 

in ophthalmology.1 This practice has in addition been 

convenient for faculty and residents, who may be dispersed 

in satellite clinics or segregated teams, allowing lectures to 

start at more convenient times.9 Another advantage being 

virtual classes bringing with it a much larger audience and 

learning can happen from experts all over the globe. There 

are also many ophthalmic blogs with a huge number of 

image atlas and video galleries making ophthalmic learning 

interesting and fun. 

It is essential to make these sessions interactive as it 

may otherwise be difficult for teachers to engage students 

due to issues like attention span, multi-tasking while 

attending sessions, poor audio and video quality, internet 

issues.10 

However, in spite of all this virtual learning, hands-on 

training cannot be imparted by online teaching alone. This 

problem can partially be handled by using online apps for 

simulation-based training but for ophthalmology this will 

always remain to be the biggest challenge.10 

 

 

Psychological  Impact on Ophthalmologists 

in Training 

Our study surveyed anxiety levels among residents in 

ophthalmology and gaged their stress levels based on 

affection of their personal routine & loss of interest in their 

day to day activities. 54.3 % were found to have mild anxiety 

& 20.9 % moderate-severe anxiety. This showed a 

significant correlation to the number of hours of sleep 

obtained per day. The survey also assessed the various 

possible factors contributing to the stress & anxiety. 

Reduced clinical exposure and surgical training, rotation 

postings in COVID-19 related duties have all proven to be 

significantly associated to the stress & anxiety. The untimely 

manner of stipend / salary also seems to have a negative 

impact. 

The current COVID-19 pandemic is predicted to stay for 

over a year or so. With a foreseen decrease in footfalls for 

availing eye care services, there is likely to be a sense of 

insecurity among these ophthalmologists. Depression was 

also higher in the trainees in ophthalmology as well as worry 

regarding professional growth. Hence, there is a dire need 

to seek psychiatric support and cognitive behavioural 

therapy by the residents to maintain their mental health. To 

help the current situation and as a precautionary measure, 

hospitals can collaborate with mental health professionals to 

provide the necessary support for those in need. Residents 

can be screened and diagnosed with common disorders such 

as anxiety & depression and managed at a primary level of 

care.11 

 

 
 

 

CONCLUSIONS 
 

 

 

To summarize, our study has demonstrated that the majority 

of the training ophthalmologists was affected psychologically 

during the COVID-19 pandemic to varying degrees. This 

included both groups of training ophthalmologists who did 

or did not perform any COVID related duties. There is an 

increased need for psychologists to identify and help these 

individuals who may suffer from severe depression, 

insomnia and high stress levels and provide the necessary 

help at the earliest. This may include counselling services 

and development of support systems among colleagues. 

COVID-19 pandemic has changed the way 

ophthalmology will be practised in the years to come and 

trainees must adapt accordingly. To make sure education 

does not suffer in this process, students must make good 

use of the various interactive webinars which, during the 

pandemic has proved useful for majority trainees enrolled in 

this study. It is prudent that health care professionals 

recognize the impact that this pandemic has and adapt 

accordingly. Even though the restrictions in place for limiting 

its spread are challenges for the Indian ophthalmic 

community, clear guidelines need to be evolved and followed 
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to help resume patient care without compromising on safety; 

both–their patients’ as well as their own. 
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Prevalence and risk factors of diabetic 
retinopathy in rural population of 
Belgaum district
Arvind L. Tenagi, Lisa Sunny, Vivek Wani, Mahesh I. Magdum, K. S. Smitha, 
B. K. Bhagyajyothi

Abstract:
BACKGROUND: Rural population is highly underprivileged in terms of access to tertiary eye care 
facilities.
AIMS: The aim of the study was to determine the prevalence of diabetic retinopathy (DR) and 
associated risk factors among known diabetics in the rural population of Belgaum district.
SETTINGS AND DESIGN: A cross‑sectional population‑based study was carried out from January 
2018 to December 2018.
METHODOLOGY: Three hundred and forty patients underwent a detailed ocular examination. Clinical 
grading was based on early treatment of DR study guidelines. Random blood sugar, blood pressure, 
height, weight, hemoglobin, serum creatinine, and glycated hemoglobin (HbA1c) were measured.
STATISTICAL ANALYSIS: Chi‑square and analysis of variance tests were used to assess risk factors.
RESULTS: The prevalence of DR was found to be 23.82%. Of this, 19.11% had nonproliferative 
DR (PDR) and 3.53% had PDR. Nearly 1.18% had clinically significant macular edema. A statistically 
significant association was found between DR and duration of diabetes, HbA1c, smoking, and family 
history of diabetes.
CONCLUSION: The significant prevalence of DR as per this study signifies the need for regular 
structured screening camps and the availability of basic vitreoretinal facilities at the primary level.
Keywords:
 Diabetic retinopathy, epidemiology, rural population

Introduction

Diabetes mellitus (DM) is a major 
pandemic with significant public 

health implications.  Estimates point to 
439 million of world population likely to 
be diabetic by the year 2030. This balance 
is tilted more to the side of developing 
countries as compared to the developed 
ones, putting a strain on the already limited 
health‑care facilities in these nations for the 
management of diabetic complications.[1]

Diabetic retinopathy (DR) can be defined 
as a chronic microangiopathy, secondary to 

prolonged hyperglycemia, with a potential 
to impair vision.

The India Diabetes study conducted by 
the Indian Council of Medical Research 
has estimated the number of diabetics in 
India to be 62.4 million people. Over the 
next two decades, this can increase by more 
than 15 million, bringing the number of 
DR patients to 22.4 million and 2 million 
diabetics with sight‑threatening DR.[1]

In India, the prevalence of DR is found to 
be around 13%–18% in urban areas and 
9%–10% in rural areas.
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It is the sixth leading cause of blindness in India. The 
awareness among diabetic patients as well as the diabetic 
care providers at the primary level regarding DR as a 
sight‑threatening complication of long‑standing diabetes is 
very low, especially in the rural area. This necessitates mass 
awareness and screening programs for better utilization of 
health‑care services and preventing blindness.

This study was conducted to determine the prevalence 
of DR and assess its risk factors among known diabetic 
patients in rural Belgaum.

Methodology

Study population
The source of data was 350 already diagnosed diabetic 
patients, attending DR screening camps organized in 
rural areas of Belgaum district.

Selection criteria
Inclusion criteria
All patients between 40 and 85 years of age, who are 
known Type II diabetics, for more than 6 months, visiting 
screening camps in rural Belgaum, were included in the 
study.

Exclusion criteria
1. Ophthalmic diseases preventing a view of posterior 

segment such as senile mature cataract and corneal 
opacity

2. Individuals with shallow anterior chamber
3. Acute ocular inflammation.

Procedure
After the approval from the institutional review board 
and ensuring that all the study procedures adhere to 
the tenets of the Declaration of Helsinki, the study was 
carried out.

Screening camps for detecting DR were organized by the 
department of ophthalmology of the base hospital in the 
rural areas of Belgaum district.

A single observer study was carried out, and 340 patients 
who satisfy the above mentioned criteria were enrolled 
in the study as participants.

After obtaining consent from all the participants, a 
thorough history, patient particulars, ocular complaints, 
diabetic status and treatment, and comorbidities were 
duly noted.

Visual acuity was checked using Snellen’s visual 
acuity chart. Detailed anterior and posterior segment 
examination was done by both direct and indirect 
ophthalmoscopy and recorded [Figures 1 and 2]. The 

patients were graded as per the abbreviated early 
treatment of DR study (ETDRS) classification of DR.

Blood pressure was recorded. The body mass index (BMI) 
of the patient was calculated according to height and 
weight records.

Hemoglobin and random blood sugar were recorded at 
the respective PHCs.

Mini RFT and HbA1C were done at the base hospital. 
These data were used to assess the risk factors of DR. 
The patients with no DR and very mild nonproliferative 
DR (NPDR) were asked for regular annual checkup. 
Mild NPDR patients were to review after 6–12 months. 
Moderate‑to‑severe NPDR patients were asked to review 
in 2‑4 months. Very severe NPDR patients were advised 2 
monthly follow‑up. Proliferative DR (PDR) patients were 
referred to base hospital for further management. Ethical 
clearance was obtained from JNMC Institutional Ethics 
Committee on Human Subjects Research on 27/11/2017 
reference MDC/DOME/.

Results

Of the 350 self‑reported diabetic patients, with an age 
group ranging from 40 to 85 years, five did not consent 
for blood investigations and five refused dilated fundus 
examination, thus leaving 340 patients for analysis.

The prevalence of DR was found to be 23.82% among 
this cohort of 340 patients.

Of this, 19.11% had NPDR and 3.53% had PDR. Nearly 
1.18% had clinically significant macular edema (CSME).

There were 138 male and 202 female participants in the 
study. The odds of having retinopathy was more in males 
compared to females with an odds ratio of 1.71 and a 
confidence interval between 1.03 and 2.83.

The duration of diabetes ranged from 2 to 10 years in 
most participants. Sixty‑eight were recently diagnosed 
diabetics and 21 had diabetes for more than 15 years.

Among the risk factors assessed, the most significant 
association was with the duration of diabetes [Graph 1] 
which showed a P < 0.0001 and HbA1c level [Graph 2], 
which showed a P < 0.00001 using analysis of 
variance (ANOVA) test. Majority of the participants 
had HbA1c values over 6.5%, with eight participants 
having a value of more than 12.5%.

Other risk factors associated with DR were smoking habit 
and family history of diabetes, which were assessed by 
Chi‑square test and showed P values of 0.029 and 0.005, 
respectively.
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DR was mostly present in patients who had a BMI value of 
over 23.4%. No significant difference was present over the 
mean levels of BMI (kg/sq m) and severity of DR [Table 1].

Even though the majority of the participants were 
hypertensive, it was not found to have a significant 
association with the development of DR [Table 2].

The study population ranged from normal to moderately 
anemic. None of the participants had severe anemia. As 
per ANOVA test, which gave a P value of 0.304, there was 
no significant difference in the mean level of hemoglobin 
and the severity of DR.

More than 80% of the study participants had a normal 
serum creatinine value. Kruskal–Wallis test showed 
no significant difference in the mean of creatinine level 
(mg/dL) over the severity of DR.

Only 24 participants were on insulin. As per Chi‑square 
test, insulin intake and development of DR are 
independent variables, with a P value of 0.166.

Among the 38 participants who had undergone cataract 
surgery, nine had retinopathy changes. However, a 
P value of 1.0 proved this association insignificant.

Discussion

Prevalence of diabetic retinopathy
The All India Ophthalmological Society DR Eye 

Screening Study, a cross sectional‑study conducted in 
2014, which screened 6218 patients, showed a prevalence 
of DR of 21.7%.[2]

The Sankara Nethralaya DR Epidemiology and 
Molecular Genetics Study Report 2 (SN‑DREAMS 2) 
conducted in Chennai, reported a higher prevalence in 
urban areas (18.0%)[3] compared to rural areas (10.8%).[4]

In this study, the prevalence of DR in a sample population 
of rural Belgaum was 23.82% in the 340 patients screened. 
Of this, 19.11% comprised NPDR, 3.53% PDR, and a 
1.18% CSME.

A similar study conducted in rural population of 
Ramanagara and Chikaballapura districts of Karnataka, 
which screened 321 patients, showed DR in 21.2%[5] with  
NPDR in 18% and PDR in 3.12%.

Risk factors associated with the 
development of diabetic retinopathy

Gender
In this study, DR was present in 34.05% of the males and 
28.71% of the females. Odds of having retinopathy was 
more in the male gender.

Similar study in Villupuram, Tamil Nadu, by Nadarajan 
et al. showed a statistically insignificant (P value of 0.65) 
higher prevalence of DR in males.[6]
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Body mass index
In this study, the prevalence of any DR was higher in 
participants with a BMI of 23.4% or more as compared 
to those with lower BMIs. However, this association is 
statistically insignificant (P value of 0.19).

In the Wisconsin Epidemiologic Study of DR (WESDR) 
study, patients who were obese at baseline (BMI > 31 
kg/sq m for men and > 32.1 kg/sq m for women) had 
35% more chance for progression of retinopathy, when 
compared to those who had a normal BMI at baseline.[7]

Duration of diabetes
Duration of diabetes continues to be the most significant 
risk factor for the development for DR in this study also, 
in concurrence with the global epidemiological data on 
DR.

The Chennai Urban rural epidemiology study eye 
study‑4 also supported the positive association between 
duration of diabetes and DR (P < 0.0001).[8]

Glycemic control
In this study, glycemic control was demonstrated by 
the plasma values of glycated hemoglobin (HbA1C). 
Patients with HbA1C values of more than 8.95 ± 2.14 
had higher prevalence of DR as compared to those with 
lower HbA1C values (more optimal glycemic control).

The positive association between higher HbA1C levels 
and retinopathy had a statistically significant P < 0.0001. 
The average HbA1C values for patients with PDR were 
10.56 ± 2.15.

In a 2009 study on the relation between glycated 
hemoglobin and microvascular complications by 

Sabanayagam et al., the ideal threshold values for 
detecting mild and moderate retinopathy were 6.6% with 
a 87% sensitivity and 77.1% specificity.[9]

Smoking
Due to its vasoconstrictory effect on microvasculature[10] 
and enhancing the platelet  aggregation and 
adhesiveness,[11] smoking is expected to have a 
deleterious effect on retinopathy. However, most 
epidemiologic data like the WESDR have not found any 
association between smoking and DR.[12]

In this study, the number of smokers compared to 
nonsmokers was less (66 and 274). Of the smokers, 23 had 
DR. The P value was statistically significant (0.029).

Studies have shown borderline significant association 
between pack‑years smoked and progression to 
proliferative retinopathy in older onset insulin taking 
participants.

Anemia
In this study, there are 83 patients with mild (Hb 10–11 g/dl) 
and 79 patients with moderate (Hb: 7–10 g/dl) anemia, 
comprising mostly women. There was no significant 
difference in the mean value of hemoglobin over the 
severity of DR (P = 0.304).

Rani et al., in a study of 1414 patients, demonstrated 
that Type 2 diabetics with anemia had 1.80 times more 
risk of developing retinopathy than those without 
anemia.[13]

In the ETDRS study, David et al. observed that anemic 
patients (with a hematocrit lower than 40% in males 
and 32% in females) had a higher risk of developing 
proliferative retinopathy and resultant vision loss.

This lack of association between hemoglobin levels and 
DR in the present study may be due to the paucity of 
patients with significant anemia in this group.

Serum creatinine
In this study, there were only 85 patients with a serum 
creatinine value of more than 1.2 mg/dl. But, detailed 
history regarding other features of diabetic nephropathy 
was not elicited.

There was no significant difference in the creatinine level 
over the presence or severity of DR. It had a statistically 
insignificant P value of 0.348.

Insulin use
The (SN‑DREAMS, Report number 35 reported a 
significant association between longer duration (>5 years) 
before commencing insulin therapy overall with the 
presence of DR (38% vs. 62% with a P value of 0.013). 

Table 1: Mean values of body mass index over 
varying severity of diabetic retinopathy
Factor Category BMI (Kg/m2) P
Diabetic retinopathy No diabetic retinopathy 25.58±4.49 0.199

Very mild NPDR 25.67±4.32
Mild NPDR 25.99±3.46
Moderate NPDR 24.28±4.50
Severe NPDR 23.54±2.63
PDR 23.42±3.34

CSME 21.64±1.14
NPDR: Nonproliferative diabetic retinopathy, PDR: Proliferative diabetic 
retinopathy, CSME: Clinically significant macular edema, BMI: Body mass 
index

Table 2: Comparison of hypertension with  diabetic 
retinopathy
Factor Sub-category Hypertension P

No Yes
Diabetic retinopathy No 103 156 0.228

Yes 39 42
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This may be attributed to the harmful effects of long‑term 
hyperglycemia on the retinal microvasculature, owing to 
the delay in the initiation of insulin therapy.[14]

The present study had only 24 insulin users. However, 
as per Chi‑square test, both insulin intake and DR are 
independent.

Hypertension
In the present study, there was no significant association 
between hypertension and the presence of DR (P = 0.228). 
Both are independent factors.

According to the United Kingdom prospective diabetes 
study, each 10 mmHg decrease in mean systolic blood 
pressure resulted in a 13% reduction in microvascular 
complications. A threshold was not observed for a 
retinopathy end point though.[15]

The present study shows higher incidence of CSME 
among diabetes patients with associated hypertension 
than nonhypertensives.

The WESDR study showed a higher risk of developing 
macular edema in diabetics who had associated 
hypertension.[16]

History of cataract surgery
In the present study, 38 participants had undergone 
previous cataract surgery. Details regarding the type of 
surgery, duration of surgery, and intra‑ or post‑operative 
complications of the surgery were not known. Among 
them, nine had DR changes. However, the P value (1) 
was not statistically significant.

Hong et al. in a cohort study of 190 patients, with a 
12‑month follow‑up period, observed an incidence of 
28.2% DR in pseudophakic eyes in comparison to 13.8% 
in phakic eyes.[17]

Family history of diabetes
The present study has shown a positive association 
between family history of diabetes and presence of 
DR (P = 0.005). This might indicate the role of genetic 
predisposition.

Study limitations
The sample population assessed is very small and may 
not be entirely representative of the rural population of 
Belgaum.

Further large‑scale epidemiological studies are necessary 
to acquire a more complete understanding of the 
magnitude of DR and its implications in rural northern 
Karnataka.

Conclusion

The prevalence of DR in rural Belgaum as estimated by 
this study is 23.82%, similar to the study conducted in 
Ramanagara and Chikkaballapura districts.[5] This can 
even be an underestimation, considering the fact that, 
the people who voluntarily attend such screening camps 
are in better health than the nonparticipants.

Although it was present more in males, as compared 
to females, this did not amount to any statistical 
significance.

Among the risk factors assessed, the major factors were 
longer duration of DM, impaired glycemic control as 
indicated by higher HbA1C values, and smoking.

This study, in particular, has shown that a family history 
of diabetes has an important role, when it comes to the 
development of DR. Further genetic study is required 
in this area.

Other factors such as BMI, serum creatinine, hemoglobin 
level, insulin use, previous cataract surgery, and 
hypertension did not have any statistically significant 
correlation with retinopathy.

The burgeoning diabetic burden in India, with a 
significant section in rural India, warrants major 
advances in wholesome diabetic care.
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A B S T R A C T

Context: Uncorrected refractive errors (RE) are the most common cause of preventable visual Impairment
(VI) in children, which if not treated in time can lead to amblyopia. VI in early childhood interferes with
their overall development affecting their future opportunities in life. Spectacles remain the most popular
and effective method for correction of RE. Children unlike adults, often don’t understand the need for
wearing spectacles, thus prescribing spectacles in children becomes difficult.
Aims: Aim of this study was to find out proportion of spectacle wear non-compliance in children aged six
years and below and identify factors associated with it.
Materials and Methods: The study was conducted among 115 children aged six years and below with
refractive errors who were prescribed spectacle correction. Children were selected using simple random
sampling.
Multivariate logistic regression was used to identify independent factors associated with spectacle wear
non-compliance.
Results: Proportion of spectacle wear non-compliance was 53.04%. Children with spectacle wear non-
compliance were more likely to: belong to age of two to four years (AOR = 4.3; 95%CI: 1.3-14.3); have
mother with up-to primary school education (AOR = 3.7; 95%CI: 1.2-11.7); have anisometropia (AOR
= 11.1; 95%CI: 3.4-36.7). Statistically significant association was observed between spectacle wear non-
compliance and child’s age, mother’s education, anisometropia, astigmatism, manifest squint, intolerance
to glasses, glasses lost, glasses broken, concerned teasing and cost issues.
Conclusions: Children less than four years of age; with anisometropia and those whose mothers had up-to
primary school education were more likely to be non-compliant to spectacle wear.

This is an Open Access (OA) 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.
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1. Introduction

Uncorrected refractive errors (RE) are the most common
cause of preventable Visual Impairment (VI) in children,
which if untreated can lead to amblyopia.1 Spectacles
remain the most popular and effective method for correction
of RE.1 VI in early childhood interferes with their overall
development affecting their future opportunities in life.2,3

* Corresponding author.
E-mail address: dr.prajoth@outlook.com (P. Kankonkar).

Children unlike adults, often don’t understand the need for
wearing spectacles, thus prescribing spectacles in children
becomes difficult.

There are limited studies done on non-compliance to
spectacle wear in children belonging to the age group of
six years and below. “Eye Health for All” and prevention
of VI through provision of comprehensive universal eye-
care services and quality service delivery, is one of the
main objective of National Programme for Control of
Blindness. Keeping this in mind, we conducted this study
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to find out proportion of spectacle wear non-compliance
in children aged six years and below and identify factors
associated with it in order to give suitable recommendation
for achieving maximum compliance to spectacle wear and
preventing VI.

2. Materials and Methods

A hospital-based cross-sectional study was conducted in
115 children aged six years and below with refractive errors
who were prescribed spectacle correction. After obtaining
approval from Institutional Ethics Committee, the study
was conducted in Ophthalmology Out Patient Department
(OPD) of a Government Medical College of India for a
period of 12 weeks, starting from May 2018 to July 2018.

A list of eligible children registering at Ophthalmology
OPD was prepared during OPD days (i.e. twice a week)
for a period of 12 weeks (i.e. total 24 OPD days). Due
to time constraint, each OPD day, five study participants
were selected by Simple Random Sampling using lottery
method (Figure 1 ). Study participants comprised of children
aged six years and below with refractive errors who were
prescribed spectacle correction. Those parents who refused
participation were excluded.

Fig. 1: Flowchart depicting selection of study participants

Sample size of 105 was calculated using the formula
n = [(z2 × p × q) + d2] ÷ d2

where z = 1.96 (constant for 95% confidence level),
p = 0.074 (proportion of spectacle wear non-

compliance)4

q = (1 – p) = 0.926 and
d = 0.05 (precision)
Anticipating a dropout rate of ten percent, an effective

sample size of 115 was obtained.

2.1. Data collection

A semi-structured questionnaire was developed based
on previous studies and was used to collect data.4,5

Questionnaire was pilot tested on a sample of participants
to check for comprehensibility and based on the feedback
obtained, questionnaire was revised accordingly. After
obtaining consent from the parent of the child, data
was collected by interviewing the parent of the child.
Confidentiality and anonymity of participants was
maintained, participation was voluntary and there were no
monetary benefits.

Spectacle wear non-compliance was considered as child
wearing spectacle for less than six hours per day as obtained
from the history given by participant. Demographic details
such as age, sex, place of residence and mother’s
education were included. Other variables under study
were astigmatism, anisometropia, myopia, hypermetropia,
squint, intolerance to glasses, glasses lost, glasses broken,
concerned teasing and cost issues.

2.2. Statistical analysis

The data obtained was entered in Microsoft Excel 2016 and
analysed using Epi Info android mobile app version 1.4.3
and IBM Statistical Package of the Social Science (SPSS)
Statistics version 14. Categorical variables were expressed
as frequencies and percentages. Fisher’s exact test was used
to determine association between categorical variables. In
univariate analysis, each variable was tested against the
dependent variable (spectacle wear non-compliance) and
crude odds ratio (OR), respective 95% confidence interval
(95%CI) and P values were estimated. All variables with a
P < 0.5 were selected for multivariate logistic regression.
Adjusted Odds Ratio (AOR), respective (95%CI) and P
values were estimated. The statistical level of significance
was set at P ≤ 0.05.

3. Results

Out of 115 children, 58 (49.6%) were males and 57 (49.4%)
were females. Majority (i.e. 64.3%) of the children were
residing in urban area and mothers of most (i.e. 64.3%) of
them had schooling of higher than primary (Table 1).

Factors associated with spectacle wear non-compliance.
The proportion of spectacle wear non-compliance was

53.04%. Most common reasons given for non-compliance
to spectacle wear in study participants was intolerance
to glasses (42.6%) (Table 2). Statistically significant
association was observed between spectacle wear non-
compliance and other independent variables such as age
of the child (P = 0.002), mother’s education (P = 0.01),
anisometropia (P < 0.001), astigmatism (P = 0.03), manifest
squint (P = 0.025), Intolerance to glasses (P < 0.001),
Glasses Lost (P = 0.001), Glasses Broken (P < 0.001),
Concerned teasing (P < 0.001) and Cost issues (P < 0.001)
(Table 3).

There was no statistically significant association between
spectacle wear non-compliance and other variables such
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Table 1: Demographic characteristic of study participants

Variables Frequency (n=115) Percentage (%)
Age
< 2 30 26.1
2 - 4 46 40.0
4 - 6 39 33.9
Sex
Males 58 49.6
Females 57 49.4
Mothers
education
Illiterate 8 7.0
Up to primary 33 28.7
Higher than primary 74 64.3
Residency
type
Rural 41 35.7
Urban 74 64.3

Table 2: Reasons for non-compliance to spectacle wear in study participants

Reasons Frequency (n=115) Percentage (%)
Intolerance to glasses
Yes 49 42.6
No 66 57.4
Glasses Lost
Yes 14 12.2
No 101 87.8
Glasses Broke
Yes 35 30.4
No 80 69.6
Concerned teasing
Yes 24 20.9
No 91 79.1
Cost issues
Yes 42 36.5
No 73 63.5

as sex of the child, place of residence, hypermetropia and
myopia.

Independent factors associated with spectacle wear non-
compliance (Multivariate Logistic Regression).

In the multivariate analysis (Table 4), it was found that
children with spectacle wear non-compliance were more
likely to belong to the age group of two to four years
(AOR = 4.3; 95% CI: 1.3-14.3), less than two years (AOR
= 8.9; 95% CI: 2.1-36.8) as compared to four to six years of
age. Likelihood of spectacle wear non-compliance was also
found in following situations: mothers with up-to primary
school education (AOR = 3.7; 95% CI: 1.2-11.7) compared
to those having higher than primary school education; in
children without manifest squint (AOR = 3.8; 95% CI: 1.3-
11.3) as compared to those with manifest squint; in children
with anisometropia (AOR = 11.1; 95% CI: 3.4-36.7) as
compared to those who did not have anisometropia. The
above finding were statistically significant at P ≤ 0.05.

4. Discussion

In our study, we observed that, more than half (53.04%) of
the children were not compliant to spectacle wear, which
was similar to the non-compliance observed by Bruce et al.6

(53.0%), whereas a lower non-compliance of 46.1% was
observed among five to seven years old children in Aligarh,
Uttar Pradesh.5

Odds of being non-compliant to spectacle wear was more
if mothers had attended school up to primary as compared
to those whose mothers had higher than primary school
education. Similar results were observed by Bhandari et
al.2 where children of parents with lower educational
qualification were more non-compliant to spectacle wear
than children born to parents with a higher educational
status. These findings can be attributed to lack of awareness
in less educated parents, about consequences of uncorrected
refractive errors.
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Table 3: Factors associated with non-compliance to spectacle wear in study participants

Variables Category Non-compliant(n=61)
No. (%)

Compliant(n=54) No. (%) P value †

Age (years)
< 2 23 (37.7%) 7 (13.0%)

0.002*‡(χ2 =
12.84)

2 - 4 25 (41.0%) 21 (38.9%)
4 - 6 13 (21.3%) 26 (48.1%)

Sex Males 31 (50.8%) 27 (50.0%) 1.000
Females 30 (49.2%) 27 (50.0%)

Mothers education
Illiterate 7 (11.5%) 1 (1.9%)

0.010*‡(χ2 = 9.13)Up to primary 22 (36.0%) 11 (20.4%)
Higher than primary 32 (52.5%) 42 (77.7%)

Residency type Rural 25 (41.0%) 16 (29.6%) 0.240
Urban 36 (59.0%) 38 (70.4%)

Anisometropia Present 31 (50.8%) 9 (16.7%) <0.001*
Absent 30 (49.2%) 45 (83.3%)

Astigmatism Present 36 (59.0%) 20 (37.0%) 0.020*
Absent 25 (41.0%) 34 (63.0%)

Hypermetropia Present 26 (42.6%) 27 (50.0%) 0.460
Absent 35 (57.4%) 27 (50.0%)

Myopia Present 27 (44.3%) 22 (40.7%) 0.710
Absent 34 (55.7%) 32 (59.3%)

Manifest squint Present 16 (26.2%) 26 (48.1%) 0.020*
Absent 45 (73.8%) 28 (51.9%)

Intolerance to glasses Yes 49 (80.3%) 0 (0.0%) <0.001*
No 12 (19.7%) 54 (100.0%)

Glasses Lost Yes 14 (23.0%) 0 (0.0%) <0.001*
No 47 (77.0%) 54 (100.0%)

Glasses Broke Yes 35 (57.4%) 0 (0.0%) <0.001*
No 26 (42.6%) 54 (100.0%)

Concerned teasing Yes 24 (39.3%) 0 (0.0%) <0.001*
No 37 (60.7%) 54 (100.0%)

Cost issues Yes 42 (68.9%) 0 (0.0%) <0.001*
No 19 (31.1%) 54 (100.0%)

* Statistically significant, †Fisher Exact Test, ‡Pearson Chi-square with Yates correction

We also observed that, younger children (less than four
years of age) were more likely to be non-compliant to
spectacle wear than older children (four to six years of age).
Similar findings were observed in Aligarh, Uttar Pradesh.5

On contrary, a study done in Rohtak, Haryana, observed that
older children were more non-compliant to spectacle wear
than younger children.7

Children with anisometropia were more likely to be non-
compliant to spectacle wear as compared to children without
anisometropia. This can be due to ineffective correction
of anisometropia, leading to double vision and hence non-
compliance to spectacle wear. Similarly, odds of being non-
compliant to spectacle wear was more in children without
manifest squint as compared to the children with manifest
squint.

Statistically significant association was observed
between spectacle wear non-compliance and other variables
such as astigmatism, Intolerance to glasses, Glasses Lost,
Glasses Broken, Concerned teasing and Cost issues.
Mehnaz et al.5 observed statistically significant association
between spectacle wear non-compliance and concerned

teasing.
We did not find any statistically significant association

between sex of child and non-compliant to spectacle wear,
whereas Bhandari et al.2 observed that boys were more non-
compliant to spectacle wear than girls.

Holguin et al.8 found that odds of spectacle wear non-
compliance were significantly higher among urban children
as compared to rural children. However, we did not observe
any statistically significant association between spectacle
wear non-compliance and type of residency.

We did not observe any statistically significant
association between spectacle wear non-compliance
and other variables such as hypermetropia and myopia.
Whereas statistically significant association was observed
between spectacle wear compliance and hypermetropia and
myopia by Von-Bischhoffshausen et al.9

Most common reason for spectacle wear non-compliance
was intolerance to glasses followed by high cost of
spectacle. Whereas the most common reasons observed
by Messer et al.10 for not wearing spectacle was lost
spectacles (44.9%) and broken spectacles (35.3%). Similar
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Table 4: Multivariate analysis of factors associated with non-compliance to spectacle wear in study participants

Variables Unadjusted OR † (95%CI) ‡ P value Adjusted OR (95%CI) P value
Age of child (years)
< 2 6.57 (2.24 - 19.29) < 0.001* 8.86 (2.13-36.80) 0.003*
2 - 4 2.97 (0.98 - 5.76) 0.085 4.26 (1.27-14.28) 0.019*
4 - 6 1 (Reference) - - -
Mothers education
Illiterate 9.19 (1.08 - 78.50) 0.045* 9.76 (0.87-110.12) 0.065
Up to primary 3.50 (0.38 - 32.12) 0.470 3.69 (1.17-11.66) 0.026*
Higher than primary 1 (Reference) - - -
Residency type
Rural 1.65 (0.76-3.58) 0.280 1.29 (0.48-3.50) 0.620
Urban 1 (Reference) - - -
Anisometropia
Present 5.17 (2.16 - 12.38) <0.001* 11.11 (3.36-36.73) <0.001*
Absent 1 (Reference) - - -
Astigmatism
Present 2.45 (1.15-5.19) 0.030* 2.23 (0.82-6.09) 0.120
Absent 1 (Reference) - - -
Manifest squint
Absent 2.61 (1.20 - 5.70) 0.025* 3.83 (1.30-11.27) 0.015*
Present 1 (Reference) - - -

* Statistically significant, †OR – Odds Ratio, ‡95%CI – 95% Confidence Interval

observations were observed by Gogate et al.4

5. Conclusion

Children with spectacle wear non-compliance were more
likely to: belong to the age group of two to four years
(AOR = 4.3; 95% CI: 1.3-14.3); have mother with up-to
primary school education (AOR = 3.7; 95%CI: 1.2-11.7);
have anisometropia (AOR = 11.1; 95% CI: 3.4-36.7) and
those without manifest squint (AOR = 3.8; 95%CI: 1.3-
11.3).

6. Recommendations

Children of illiterate mothers or those with up-to primary
school education should be given special attention and their
parents should be informed about the possible consequences
that may occur due to spectacle wear non-compliance. This
is only possible if parent’s educational status is included in
history taking at OPD level.

Multi-specialty approach (involving ophthalmologist,
paediatrician and optician) can be used to tackle spectacle
wear non-compliance in children aged four years and below.

7. Limitations

A Focus Group Discussion should have been conducted
among parents of children aged six years and below in order
to understand their perceptions, attitudes, beliefs, opinions
and ideas on spectacle wear in children.

Father’s educational history should have been assessed
to find out its association with non-compliance to spectacle

wear.

8. Source of Funding

None.

9. Conflict of Interest

None.
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Abstract: Background: Ongoing Pandemic led to embrace technology like never before, which can lead to a 

rise in the number of ocular complaints grouped under computer vision syndrome (CVS) and put them at a 

higher risk for developing myopia and serious eye problems in future. Objectives: To assess the magnitude of 

the emerging significant ocular health problems addressed as CVS and awareness regarding preventive 

measures to be taken to maintain good ocular health. Methodology: A modified structured Performa was 

distributed as google form among different sections of Indian society working digitally to collect socio-

demographic information, knowledge about CVS, preventive measures taken while working digitally, and 

questions regarding screen time. A validated CVS questionnaire was administered to assess 16 symptoms, 

scored using two rating scales for frequency and intensity. A total score of ≥ 6 points is said to suffer from 

CVS. Statistical analysis was done by mean, standard deviation, chi-square test of independence, and p-value. 

Results: 506 digitally working people having a mean age of 32.37±12.69 years; 54.74% were male and 45.26% 

were females. The majority (36.36%) fell under 21-30 years. Prevalence of CVS was 49.81% in males and 

50.12% in females. The most commonly reported complaint was headache (70.35%). The majority of subjects 

(78.10%) with CVS experienced symptoms in moderate intensity. Majority (36.95%) adjusted screen 

brightness between 25-50%, while 8.89% kept their screen brightness to <10%. 45.25% of population were 

either not aware or were not sure about the preventive measures for maintaining a good ocular hygiene. 

Conclusion: Digitally working sections of Indian society had a high prevalence (53.95%) of CVS, with no 

significant gender preponderance. Average screen time of >6 hours per day, duration of continuously staring at 

the screen, screen brightness levels, pre-existing refractory error, Knowledge about preventive measures to 

maintain good ocular hygiene were significantly associated with the development of CVS.  

Keywords: Asthenopia, Myopia, Prevalence, Risk Factors, Syndrome. 

 

 

Introduction 

Digitalization has become a symbol of the 

modern age. Ongoing pandemic led to embrace 

technology like never before with digital screens 

becoming part and parcel of everyday life of a 

large section of our society, be it children 

completing online activities as a part of home-

schooling, socializing with peers, or playing 

games digitally on screens due to restricted 

outdoor activities, be it, teachers, preparing 

assignments and tutorials and conducting classes 

digitally, conference, meetings, and workshops 

being held on digital platforms work from home 

culture in IT sector, freelancing, data operating, 

etc. This increase in the use of screens to meet 

these tasks can lead to an increase in the 

number of ocular complaints grouped under 

computer vision syndrome, defined as a 

complex of eye and vision problems related to 

activities which increase stress for near vision 

and experience with the use of computers for 

a protracted and uninterrupted period, eye 

muscles not able to fully recover from 

constant tension required to maintain focus on 

a close object, i. e, visual demands exceed 

visual abilities of an individual to comfortably 

perform the task [1].  

 

These symptoms could be asthenopic like eye 

strain, tired eyes; ocular surface-related like 

watering, irritation and dry eyes, burning 
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sensation; visual symptoms like blurred vision 

extraocular manifestations like the neck, 

shoulder, and back pain [2]. It could lead to a 

decrease in accommodative power and near-

sightedness [3]. Also, due to improper workspace 

at home which may not be at par with ergonomics 

could further worsen these conditions. Studies 

have found the prevalence of CVS ranging from 

64% to 90% among computer users [4].  

 

It is estimated that globally around 60 million 

people suffer from this syndrome [5], and due to 

prevailing work from home situation, making 

people work digitally to safeguard themselves 

from the novel coronavirus, this number could 

have increased tremendously. While working 

digitally on screens, our eyes have to focus and 

refocus all the time and have to react to images 

moving and changing constantly, shifting focus, 

sending rapidly varying images to the brain and 

requiring a lot of efforts from eye muscles, the 

situation is further worsened by glare and contrast 

offered by screens. Studies have also proven that 

we tend to blink less frequently while using 

digital screens, causing dry eyes, and blurring of 

vision periodically while working. Screens are 

said to emit short-wavelength blue light between 

415-455 nm. This high energy blue light passes 

via the cornea and lens to the retina causing 

diseases like dry eye, macular degeneration [6]. 

 

Also, it leads to irreversible photochemical retinal 

damage [7] and as it is of short wavelength, the 

focus is located in front of the retina, so it's long 

exposure can worsen visual fatigue and near-

sightedness [8]. Blue rays' irradiation also 

increases reactive oxygen species production in 

corneal epithelial cells and mediated oxidative 

damage and apoptosis lead to ocular 

inflammation and xerophthalmia, confirmed by 

studies showing its association with the 

development of dry eyes [9-10].  

 

This light pollution can significantly damage our 

ocular health. Hence, this study becomes eminent 

amidst this global pandemic where all attention 

has been laid towards mental health, so that 

timely interventions could be done to tackle this 

problem. It becomes important that preventive 

measures to maintain good ocular health among 

different sections of our society be promoted, as 

digital platforms are being promoted, work from 

home is promoted but there is very little 

awareness among people regarding the 

preventive strategy to be adopted to tackle this 

condition. 

 

Material and Methods 

a) Study design- A cross-sectional study.  

b) Study Period- 1-month duration from 

September- October 2020. 

c) Study population- Different sections of 

our society, falling in different age 

groups, having different job status, and 

working on digital screens.  

d) Sample size estimation- Convenient 

sampling technique for selection.  

e) Criteria for selection of the study group-  

 

Inclusion criteria: All willing participants 

who gave informed consent and work 

digitally, can understand English and/or 

Hindi, has internet access to receive online 

google questionnaire.  

 

Exclusion criteria: Subjects not giving 

consent for participation. 

 

Procedure: The study was cleared by the 

Institutional Ethics Committee on Human 

Subject Research (Ref: MDC/DOME/375). A 

well-informed written consent was taken from 

all the participants. A structured proforma was 

used to collect socio-demographic and 

nationality information. A validated Computer 

vision syndrome (CVS) questionnaire was 

administered. Information regarding the 

preventive measures taken to maintain good 

ocular hygiene was taken. CVS questionnaire 

(CVS-Q) administered has acceptable 

psychometric properties. It assesses 16 

symptoms which are scored using two rating 

scales, one for frequency and the other for 

intensity.  

 

The responses are combined multiplicatively 

into one rating scale for the analysis, resulting 

in a single symptom severity score. Rasch 

analysis showed that the 16 items form a 

unidimensional scale to adequately fit the 

RSM with no evidence of substantive DIF by 

gender or age, with person separation 

reliability = 0.69 and internal consistency 

(Cronbach's alpha) = 0.78. Rasch analysis 

established the hierarchy of difficulty 

(severity) of symptoms, from the least severe, 
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"itching", to the most severe, "double vision". It 

has good validity; its sensitivity and specificity 

are above 70% [11]. The questionnaire is well 

accepted. Scores are calculated as 0 x 0, 0 x 1 and 

1 x 0 = 0; 1 x 1 = 1; 2 x 1 and 1 x 2 = 2; and 2 x 2 

= 4, i.e., a rating scale with the following options: 

0, 1, 2 and 4 which, for purposes of Rasch 

analysis, is equivalent to: 0, 1, 2 and 3. The two 

intermediate categories are collapsed into one, 

thus the rating scale for the analysis had three 

categories: 0, 1, and 2. Individuals scoring ≥ 6 

points were said to suffer from computer vision 

syndrome. 

Statistical analysis: Data was entered using 

Microsoft excel and was analysed using SPSS 

statistical package for Windows, version 20.0 

with help of descriptive statistics like mean ± 

standard deviation, percentages. The Chi-

square test of independence was done for 

comparison and calculating the p-value.  p-

value ≤ .05 was considered statistically 

significant. 

 

 

 

Results 

 

Table-1: Socio-demographic characteristics of respondents 

Sl. No. Characteristics Results 

1 Sample size n=506, digitally working population. 

2 Age mean age was 32.37±12.69 years (age range between 9-76 years) 

3 Gender 
54.75% (n=277) of the study population were males, while 45.25% (n=229) 

were females. 

4 Occupation 

Different occupation/ job status (school and college students, teachers, doctors, 

scientists, bankers, clerks, computer analysts, service, IT sector, engineers, 

research scholars, architects, government job workers, assistants, agriculture 

inspectors and officers, professors and lecturers, accountants, private sector 

employees, homemakers etc.) were taken into consideration. 

 

 

Table-2: Age frequency table with sex distribution in a particular age range 

Age range (years) Total participants No of males No of females 

0-10 2 2 0 

11-20 78 32 46 

21-30 184 90 94 

31-40 108 64 44 

41-50 76 48 28 

51-60 47 35 12 

61-70 10 9 1 

71-80 1 0 1 

 
A majority (36.36%) of the study population 

belonged to age group of 21-30 years, A  

Majority (36.36%) of the study population belong 

to age group of 21-30 years, followed by 

(21.34%) in 31-40 yrs (Table 2). 

 

Prevalence of CVS: Digitally working sections of 

Indian society had a high prevalence (53.95%) of 

CVS. Prevalence of CVS was 49.81% in males 

and 50.12% in females (p = 0.9447), found to 

be non-significant. For the purposes of this 

analysis, eight age subgroups at ten-year 

intervals were established. The prevalence of 

CVS was highest (54.89%) among those aged 

between 21-30 years and lowest among 71-80 

years with no reported case (Table: 3). 
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 Table-3: Showing prevalence of CVS among males and females falling in different age groups 

Age range (years) Total individuals 
Total CVS 

positive cases 

CVS positive 

males 

CVS positive 

females 

0-10 2 1 1 0 

11-20 78 44 14 30 

21-30 184 101 45 56 

31-40 108 55 30 25 

41-50 76 40 24 16 

51-60 47 26 17 9 

61-70 10 6 5 1 

71-80 1 0 0 0 

 

 

Pre-existing refractory error was reported by 

22.52% (n=114) of the study population, out of 

which 64.91% (n=74) reported CVS, while 

77.47% (n=392) of the population didn't have any 

refractory error or were not aware of it, among 

them the prevalence of CVS was 50.76% 

(n=199).  

 

The Chi-square test of independence found a 

significant relationship between pre-existing 

refractory error and CVS with a chi-square value 

of 7.11 and a (significant p value= 0.007). The 

chi-square statistic with Yates correction is 

6.5565. The p-value is .01045 (Significant at p < 

.05) (Graph 1). 

 
Graph-1: Prevalence of pre-existing refractory errors 

and reporting of CVS. 
 

 
 

The most disturbing symptom was headache 

(70.35%), followed by watering from the eyes 

(64.42%), pain in the eyes (55.53%), and the 

least common complaint was a double vision 

(25.29%). The prevalence of each symptom in 

all participants is presented in (Graph 2).  

 
Graph-2: Prevalence of each CVS symptom. 

 
 

The majority of subjects (78.10%) with CVS 

experienced symptoms in moderate intensity, 

while intense intensity was reported by 

(21.90%) (Graph 3). 

 

32.60% of participants had an average screen 

time of > 6 hours, followed by 23.32% using 

it for 4-6 hrs. Chi-square statistic value of 

11.345 and p value= 0.22 was obtained, i.e. 

significant relation was found to exist between 

the average screen time per day and CVS 

(Graph 4). 
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Graph-3: Intensity of symptoms reported by the digitally working population. 

 
 

 
Graph-4: Average screen time per day by digitally working population and prevalence of CVS. 

 
 
 

The duration of continuously staring at the screen 

is found to be significantly associated with the 

prevalence of CVS with a chi-square test of 

independence value of 7.24 and p value= 0.007. 

Chi-square statistic with Yates correction is found 

to be 6.68 and a significant p-value of 0.009, 

(Graph 5) while screen time of >6 hours 

continuous and interrupted usage with CVS were 

found not to be related with chi-square statistic 

value= 1.78 and p value= 0.18; with Yates 

correction, the value of chi-square test= 1.37 and 

p value=0.24 (non-significant) (Graph 6). 

Chi-square test of independence performed to 

examine the relation between the majority of 

screen usage during day or night and 

development of CVS established no 

significant relationship between the two 

variables with chi-square value= 1.124 and p 

value= .28. The chi-square value with Yates 

correction is 0.87 and p value= 0.35 (non-

significant).  

 

In contrast to other studies, the present study 

did not establish any relationship between the 
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sizes of screen used for working digitally. Chi-

square statistic was 0.000 with p value= 0.97. 

Chi-square statistic with Yates correction is 0.003 

with a p-value of 0.95 (non-significant). 

 
Graph-5: Continuous v/s interrupted screen usage and 

prevalence of CVS. 
 

 
 
Graph-6: Screen time > 6 hours/day with continuous 

and interrupted usage and prevalence of CVS. 
 

 
 
Graph-7: Screen brightness levels and prevalence of 

CVS. 
 

 
 

Another factor assessed was whether the digital 

screen users adjust the screen brightness and 

contrast with surrounding.  Majority of the study 

population (36.95%) adjusted screen brightness 

between 25-50%, followed by 50-75% screen 

brightness by 25.49%. Only 8.89% kept their 

screen brightness to <10%. The Chi-square test of 

independence established a significant 

relationship between screen brightness levels and 

CVS in the present study with chi-square 

value=10.93 and p value=0.27(significant at p 

value<.05) (Graph 7). 

 

Knowledge about preventive measures to 

maintain good ocular hygiene was reported by 

54.74% (n=277) of the population while 

45.25% (n=229) of them were either not 

aware or wasn't sure about it. Chi-square test 

of independence to find the relation between 

the two variables knowledge about 

precautionary measures for good ocular health 

and CVS was significant in the present study 

with chi-square value= 4.97 and p value= 

0.025 and with Yates correction, chi-square 

value= 4.58 and p value= 0.032(significant at 

p-value < 0.05). 

 

Discussion 

The present study was conducted on different 

sections of the Indian society, falling in 

different age groups, having different job 

status, and working on digital screens with the 

primary objective to determine the prevalence 

of computer vision syndrome among them and 

secondarily to know whether they are aware 

of the preventive measures and ergonomics of 

working digitally without significantly 

affecting their ocular health, working digitally 

being the need of the hour. The prevalence of 

CVS in the present study was 53.95% 

(n=273). The observation was on par with the 

results obtained by other Indian community-

based studies on computer operators [12]. 

 

A majority (36.36%) of subjects in our study 

were falling under 21-30 years, followed by 

(21.34%) in 31-40 years. The prevalence of 

CVS was highest (54.89%) among 21-30 

years and lowest among 71-80 years with no 

reported case. The probable reason being the 

use of social media and multitasking being 

prominent among younger adults with 87% of 

individuals aged 20–29 years reporting the use 

of two or more digital devices simultaneously 

[13]. 

 

We found no significant gender 

preponderance regarding the development of 

CVS in our study which is contrary to the 

study conducted by Shantakumari et al. who 

reported significantly higher reporting of 

symptoms in females [14]. The difference in 
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the prevalence rate of CVS as found by several 

studies depends on factors like average screen 

time, preventive measures, pre-existing refractory 

error, type of digital screen being used, majority 

of screen time during day or night, etc. The 

present study has found that average screen time 

of >6 hours per day, duration of continuously 

staring at the screen, screen brightness levels, pre-

existing refractory error, knowledge about 

preventive measures to maintain good ocular 

hygiene were significantly associated with the 

development of CVS.  

 

The most disturbing symptom reported in our 

study was headache (70.35%), followed by water 

from the eyes (64.42%), pain in the eyes 

(55.53%), and the least common complaint was a 

double vision (25.29%).  It is in line with other 

studies like that conducted by Akinbinu et al. also 

reported eyestrain and headache as the most 

disturbing symptoms [15]. The majority of 

subjects (78.10%) with CVS experienced 

symptoms in moderate intensity, while 21.90% 

reported symptoms being intense. The majority of 

subjects in our study had an average screen time 

of > 6 hours, followed by subjects using screens 

for 4-6 hrs. A significant relation was found to 

exist between the average screen time per day and 

CVS in our study, the findings being in line with 

other studies reporting no of hours spent in front 

of screens significantly increases the risk of CVS; 

[16, 17] making it imperative to decrease the 

amount of time spent in front of screens to 

prevent the development of CVS [18]. 

 

The possible explanation for it being that high 

energy blue light or electromagnetic radiations 

emitted from the digital screen can pass via the 

cornea and lens to the retina causing diseases like 

dry eye, macular degeneration [6]. Also, it leads 

to irreversible photochemical retinal damage [7], 

and as it is of short wavelength, the focus is 

located in front of the retina, so their prolonged 

exposure can worsen visual fatigue and near-

sightedness. The duration of continuously staring 

at the screen was found to be significantly 

associated with the prevalence of CVS. This 

might be because our eyes have to focus and 

refocus all the time and have to react to images 

moving and changing constantly, shifting focus, 

sending rapidly varying images to the brain and 

requiring a lot of efforts from eye muscles and 

also, if the refresh rate is too slow, it will cause 

high flickering screen, contributing to 

symptoms of CVS [19]. The results of our 

study are in line with previous similar studies 

stating that taking short breaks in between is a 

protective factor for CVS [20-21].  

 

The American Optometric Association 

promotes the 20-20-20 rule (a 20 s break 

every 20 min to view a distant object at 20 

feet) to alleviate DES [22]. Studies have 

shown that taking short breaks of 5 min after 

continuous working digitally for an hour, 

could decrease eye problems without 

significantly affecting the work productivity 

[23]. Majority of the study population 

(36.95%) adjusted screen brightness between 

25-50%, followed by 50-75% screen 

brightness by 25.49%. Only 8.89% kept their 

screen brightness to <10%. In our study, a 

significant relation was observed between 

adjustment of screen brightness and 

prevalence of CVS. A pre-existing refractory 

error was reported by 22.52% of the study 

population, out of which 64.91% reported 

CVS, while 77.47% of the population didn't 

have any refractory error or were not aware of 

it, among them the prevalence of CVS was 

50.76%. Findings are in concordance with 

studies conducted in India showing computer 

users with a history of eye problems were at 

high risk of CVS development [24].  

 

Knowledge about preventive measures to 

maintain good ocular hygiene was reported by 

54.74% of the population while 45.25% of 

them were either not aware or wasn't sure 

about it. The individuals having good 

knowledge regarding preventive measures 

were found to be significantly less impacted 

by CVS. The results were in agreement with 

studies conducted in Malaysia [25] and 

Nigeria [26]. However, the present study did 

not find an association between the majority 

of screen usage during day or night and the 

prevalence of CVS. Also, in contrast to other 

studies, the present study did not establish any 

relationship between the sizes of screen used 

for working digitally and CVS [13]. 

 

The limitation of our study was the 

questionnaire based self-reported recording of 

the symptoms, making symptoms not 

recognized by users unreported. Due to the 
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prevailing pandemic conditions, it was not 

possible to address uncorrected refractive errors 

and measure CVS clinically by ophthalmoscopy 

examination. Hence, it is recommended that the 

influence of uncorrected refractive error should 

be addressed methodologically and the 

measurement of CVS can be supported by 

ophthalmic examination in future studies. 

 

Conclusion 

As there is an exponential increase in digital 

screen usage in this work from home scenario and 

its wide prevalence of CVS reported even in the 

pre-COVID times, it still remains a poorly 

defined issue relative to its magnitude. In our 

study we found a high prevalence of CVS 

symptoms reported by the digitally working 

Indian population, with no gender 

preponderance, making it imperative to take a 

timely intervention to tackle this problem too. 

Although managing CVS requires a 

multidirectional approach, primary prevention 

still lies in creating awareness and providing 

health education regarding ergonomics and 

maintenance of ocular hygiene to individuals 

working digitally, which should be the focus 

in the current scenario of the pandemic. 
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Abstract 

Context: Nationwide lockdown due to COVID-19, has affected adversely on the mental health leading to emergence of new and relapse of old 

mental health disorders with increasing tendency towards suicide. Aims: Examining the impact of lockdown on mental health with objectives of 

understanding the patterns of mental health disorders and determinants of suicide attempts presenting to the Emergency Department.Settings and 

Design: Records of all cases reported to the Emergency Department observed retrospectively and described the incidence of mental health 

disorders in terms of their distribution across various sociodemographic variables along with patterns of suicide attempts using SPSS version 

20.Results: Ninety-two cases with mental health disorders were studied in 55 days of Lockdown, of which 35% reported with suicide attempt. 

16% of them had a diagnosis of ADS with Simple Withdrawal Symptoms followed by Adjustment disorder (15%). 21-40-year age group was 

most commonly observed with predominance of males (59%). Most common age group associated with the suicide attempt was 21-40 years 

(48%) with female (53%) prominence and students comprising 19%, poisoning (84%) being a common method with IPR issues (52%) as main 

reason.Conclusion: Sudden implementation of lockdown has impacted adversely on mental health with increase in frequency of stress related 

mental health disorders and also suicide attempts. More structured studies are needed to examine the impact of lockdown on me ntal health with 

appropriate comparator groups and correlating psychosocial factors predicting suicidal behavior, especially to study after effects of it. 

Keywords: COVID-19; Pandemic; Lockdown; Mental health; Suicide attempt.  
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Introduction  
 

Today the world is facing one of the biggest challenges of this 

century. COVID-19 which originated from clusters of unexplained 

cases of pneumonia and pneumonia-like illnesses in China, has now 

spread almost all over the world. Till date more than 4 lakh people 

have been affected and more than 13000 people have lost their lives 

in India to this pandemic. 1 On 24th March 2020, Government of 

India declared a nationwide lockdown for an initial period of 21 

days, which was extended subsequently in a phased manner, limiting 

movement of 1.3 billion Indians. Apart from emergency services and 

purchase of essential products, all other activities were suspended.  

A case in point is the unfortunate event of a 50-year-old under 

institutional quarantine for COVID-19 jumping to death from the 

fifth floor of the Emergency and Trauma Centre on Victoria Hospital 

campus in Bengaluru, which took everyone by surprise. 2] Suicide is 

the leading cause of death even amongst those without COVID-19 

accounting for around 300 deaths across the country. [3] [4] [5] As 

the liquor shops were closed as a part of the nationwide lockdown, a 

sharp rise in the number of people reporting with alcohol withdrawal 

symptoms was noticed. Many of whom apparently attempted or 

committed suicide because of the non-availability of alcohol. [6] [7]  

Several studies have documented that the pandemic has also 

impacted adversely the mental health of general population, 

healthcare workers and vulnerable populations by causing significant 

stressful situations like isolation, grief and economic hardship. [8] [9] 
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 [10-14] The current study was undertaken with the aim of examining 

the impact of the nationwide lockdown on the mental health of the 

general population with the objectives focusing on- 1) understanding 

the patterns of mental health disorders presenting to the Emergency 

department during the lockdown, and 2) to study the determinants of 

patients with suicide attempts presenting to the Emergency.   

Methodology 

This is a retrospective descriptive study involving 92 patients visiting 

the Emergency Department, between24th March 2020 and 18th May 

2020, comprising 21 days of Phase 1 (24th March to 14th April 2020), 

19 days of Phase 2 (15th April to 3rd May 2020) and 15 days of Phase 

3 (4th May to 18th May 2020) lockdown. For the purpose of this 

study, required details of all the new patients and the old patients 

with relapse who visited the Emergency department after the 

declaration of the nationwide lockdown were taken from the case 

files and the hospital registry maintained at the Department. Follow-

up patients who were maintaining improvement with regular 

medication and regular visits to the Outpatient Department were 

excluded from the study. Patients included in the study were 

diagnosed based on detailed history provided by reliable informants 

and clinical mental status examination using ICD 10 criteria. 

Distribution of these diagnoses across the sociodemographic 

variables were studied during different phases of the lockdown. 

Suicide attempts were included as self-inflicted physical harm with 

an intention to die. Incidence of suicidal attempts were described in 

terms of reason for attempt, type of attempt, method of attempt, 

warning signs, past history and family history of suicide attempt, 

comorbid substance use and psychosocial factors like IPR issues, 

violence, economic hardship using examiner administered subjective 

questionnaires. Factors related to premorbid personality were 

http://www.ijhcr.com/
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assessed on the basis of detailed history and objective clinical 

examination fulfilling ICD 10 criteria. All the sociodemographic 

details and other psychosocial factors related mental health disorders 

and suicide attempts were described using statistical software SPSS 

version 20. 

Results 

1. Sociodemographic data 

Totally 92 patients were studied from the period of commencement 

of the lockdown to the end of Phase three of the lockdown, 

comprising 5% of total cases (N=1790) managed in the Emergency 

Department. Majority were referred from the Department of General 

Medicine (72%). Among those who had the first contact with the 

Department of General Medicine, 56% (N=40) had reported with 

suicide attempt as presenting complaints. Mean age of cases reported 

was 38 years and the predominant age group affected was between 

21 and 40 years, comprising 49% (N=45) of the total population 

[Figure 1]. Males (59%) outnumbered females (41%). Homemakers 

comprised 18% of the total population followed by daily wage 

workers (17%) and farmers (17%). The most predominant complaint 

was suicide attempt (35%) [Figure 2] and Alcohol Dependence with 

Simple Withdrawal Symptoms was the most common primary 

diagnosis comprising 16% followed by Adjustment disorder (15%), 

Psychosis (11%), Alcohol Dependence with Delirium Tremens (9%). 

Substance use disorder was the most common comorbid psychiatric 

condition (42%). Sixty two percent of the total population had its 

first onset during the period of the lockdown and 5% relapsed in this 

period with predominant reason for non-availability of medications 

(75%).  

Table1 shows frequency distribution of mental health disorders 

among v sociodemographic variables. 

2. Suicide attempt 

Thirty Five percent of patients reported with suicide attempt. Mean 

age of presentation was 29 years with Standard deviation of 14 years. 

Most common age group observed was between 21-40 years with 

female preponderance (53%). Forty five percent (N=17) of females 

presented with suicide attempt out of the total female patients (N=38) 

reported to the Emergency Department, whereas 28% (N=15) males 

presented out of total male patients (N=54).  Age wise distribution of 

suicide attempt among both genders is depicted in Figure 3. Students 

(19%) were the predominant population, followed by homemakers 

(16%) and daily wage workers (16%). Figure 4 shows distribution 

of suicide attempt among different occupations. Most common 

diagnosis associated was Adjustment disorder (38%) followed by 

Borderline Personality disorder (13%). Majority were impulsive acts 

(65%) secondary to IPR issues with poisoning (52%) as a frequent 

method of choice.  Table 2 shows frequency distribution of suicide 

attempts among sociodemographic variables and Table 3 shows 

frequency distribution of suicide attempts among different 

psychosocial factors. 

3. Phase wise distribution of variables during lockdown 

Phase 1 of the lockdown had 75% of the total cases reported. The 

most common primary diagnosis observed in this phase was Alcohol 

Dependence with Simple Withdrawal Symptoms (18%) followed by 

Adjustment disorder (16%) and Alcohol Dependence with Delirium 

Tremens (12%). This phase comprised of 87% of total suicide 

attempt cases. Thirteen percent patients reported in Phase 2 and 12% 

in Phase 3 of the lockdown.  

Table 1: Frequency distribution of sociodemographic data of total population 

Domain Frequency Percent (%) 

Gender 

 Male 

 Female 

 

54 

38 

 

59 

41 

Socioeconomic Status 

 Mses 

 Lses 

 

57 

35 

 

62 

38 

Education Spectrum 

 Secondary 

 Primary 

 Illiterate 

 Graduation 

 Pre University 

 

35 

27 

15 

8 

7 

 

38 

29 

16 

9 

7 

Occupation 

 Skilled 

 Unskilled 

 Homemaker 

 Agriculture 

 Student 

 Unemployed 

 Professional 

 

23 

17 

17 

15 

8 

7 

5 

 

25 

18 

18 

16 

9 

7 

5 

Diagnostic Spectrum 

 Substance Related 

 Neurotic And Stress Related 

 Psychotic 

 Affective 

 Neuropsychiatry 

 Anxiety Spectrum 

 Personality 

 Primary Sleep 

 

26 

17 

12 

11 

10 

8 

6 

2 

 

28 

18 

13 

12 

11 

9 

7 

2 

Abbreviations: MSES-  Middle socio-economic status, LSES- Low socioeconomic status 
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Table 2: Frequency distribution of suicide attempt among sociodemographic variables 

Domain Frequency Percent (%) 

Gender 

 Female 

 Male 

 

17 

15 

 

53 

47 

Socioeconomic Status 

 Mses 

 Lses 

 

24 

8 

 

75 

25 

Education 

 Secondary 

 Primary 

 Pre-University 

 Illiterate 

 Graduation 

 

14 

7 

5 

3 

3 

 

44 

22 

16 

9 

9 

Occupation Spectrum 

 Skilled 

 Student 

 Unskilled 

 Homemaker 

 Agriculture 

 Professional 

 Unemployed 

 

9 

6 

6 

5 

3 

2 

1 

 

28 

19 

19 

16 

9 

6 

3 

Diagnostic Spectrum 

 Neurotic And Stress Related 

 Affective 

 Personality 

 Psychotic 

 Substance Related 

 Neuropsychiatry 

 

12 

 

6 

5 

4 

4 

1 

 

38 

 

19 

16 

13 

13 

3 

Abbreviations: MSES-  Middle socio-economic status, LSES- Low socioeconomic status 

Table 3: Frequency distribution of suicide attempt among Psychosocial Factors 

Factors Frequency Percent (%) 

Reason For Attempt 

 Ipr Issues 

 Marital Discord 

 Financial Hardship 

 Psychotic Symptoms 

 Broken Romantic Relationship 

 Failure In Exams 

 Guilt 

 Sudden Suicidal Thought 

 

16 

4 

3 

3 

2 

1 

1 

1 

 

52 

13 

10 

10 

6 

3 

3 

3 

Type Of Attempt 

 Impulsive 

 Planned 

 

20 

11 

 

65 

35 

Method Of Attempt 

 Poisoning 

 Hanging 

 Jumping Into The Well 

 

26 

3 

2 

 

84 

10 

6 

Place Of Attempt 

 Residence 

 Farm Land 

 

27 

4 

 

87 

13 

Warning Signs Present 9 29 

Past History Of Suicide Attempt 5 16 

Family History Of Suicide 3 10 

Personality Factors 14 45 

Alcohol Use 10 32 
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Figure 1: Frequency distribution of mental health disorders in 

different age groups and gender 

Different age groups of both genders are plotted on the x-axis and a 

number of cases are represented on the y-axis. Kindly use the 

different colors for gender variables.  

Figure 2: Frequency distribution of predominant complaints 

among cases observed 

Number of cases observed represented on y-axis and predominant 

complaints on x-axis. 

 

Figure 3: Frequency distribution of Deliberate Self Harm 

attempts in different age groups and gender 

Different age groups of both genders are plotted on the x-axis and a 

number of cases are represented on the y-axis. Kindly use the 

different colors for gender variables.  

Figure 4: Frequency distribution of Deliberate Self Harm 

attempt in different  occupations. 

 

Number of cases observed on x-axis and their occupation on y-axis. 

 

 
Fig 1: Frequency distribution of mental health disorders in different age groups and gender 

 

 
 Fig 2: Frequency distribution of predominant complaints among cases observed 

http://www.ijhcr.com/


International Journal of Health and Clinical Research, 2021;4(23):136-142         e-ISSN: 2590-3241, p-ISSN: 2590-325X                         
                                                             

____________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________ 

Yadawad et al                International Journal of Health and Clinical Research, 2021; 4(23):136-142 
www.ijhcr.com                              
                    140 

 

 

 
Fig 3: Frequency distribution of suicide attempts in different age groups and gender 

 

 
Fig 4: Frequency distribution of suicide attempt in different occupations 

Discussion 

It has been evident from previous studies that incidences of mental 

health disorders increase during economic crisis and quarantine. [15] 

[16] [17] Duration of quarantine itself is a significant stressor along 

with fears of infection, frustration, boredom, inadequate supplies and 

inadequate information. [15] Out of the total patients who reported to 

the Emergency Department, those with clear complaints suggestive 

of mental health disorders consisted of 5%. As most of these cases 

presented with either suicide attempt or Alcohol Withdrawal 

Symptoms including seizures, they were initially managed by the 

Department of General Medicine and referred to the Department of 

Psychiatry later. This undermines the underestimation of Psychiatric 

Emergencies and need for Essential Psychiatric Services in 

hospitalized care and community. Predominantly younger people 

were observed frequently with a mean age of presentation of 38 years 

and the age group between 21 and 40 years, explaining the possibility 

of the struggle of the working age group people in coping with 

sudden adversities in their lives. Among them, homemakers were the 

majority followed by daily wage workers and farmers. This finding 

might be due to the loss of daily wages, drop in the price and 

purchase of agricultural products, inadequate basic supplies and 

difficulty in managing household expenses. Most common diagnosis 

observed was Alcohol Dependence Syndrome with Simple 

Withdrawal Symptoms. Most of these cases were reported during the 

initial 1-2 weeks in Phase 1 of the lockdown, which can be explained 

on the basis of non-availability of alcohol during this period. 

Insomnia (53%) was the common presenting complaint among them 

followed by Withdrawal Seizures (27%). Two cases presented with 

comorbid Adjustment disorder and suicide attempt. Poisoning was 

the method of choice in both the cases. One patient attempted suicide 

due to the guilt associated with separation from family members 

secondary to family discord and the other case was due to the loss of 
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daily wages after the lockdown and inability to pay the loan amount 

and bear the pressure and violence inflicted by money lenders. 

Adjustment disorder was the second most common presentation. Out 

of the total 14 cases, 12 presented with suicide attempt and two with 

anxiety symptoms implying that stress had a major role to play in the 

rise of the cases of suicide attempt. ADS with Delirium tremens was 

seen in a total of eight cases and two cases of attempted suicide by 

consuming poison secondary to IPR issues, were also seen. 

A study including suicide data from 54 countries during 2008 

economic crisis has reported increased rates of suicide [18]. Our 

study reports 35% of suicide attempts which is more than the Global 

Prevalence. Tendency to attempt suicide was observed more 

frequently in females during the first four decades of life. However, 

this pattern of gender distribution of suicide attempt changes after the 

4th decade onwards. Most common age group associated was 

between 21 and 40 years. But numbers could be misleading as the 

predominant age group reporting mental health disorders belonged to 

the same category. Students comprised the majority followed by 

homemakers, daily wage workers and farmers, in that order. 

Poisoning was the most common method of suicide attempt followed 

by hanging and jumping into the well or waterbody. The most 

common reason for the attempt was IPR issues. All these findings 

corroborate well with the findings of National Mental Health Survey, 

2016 [19] and previous Suicide studies conducted globally [20] and 

in India [21-27]. The most common diagnosis associated was 

Adjustment disorder followed by Borderline Personality disorder. 

Most of the suicide attempts were sudden impulsive reactions to 

triggers either in familial context or broken romantic relationships. 

Majority of them attempted at their residence, while four did at their 

farm.Suicide attempt was closely associated with the implementation 

of the lockdown in four cases. One person who was a daily wage 

worker attempted suicide due to job loss and was physically 

assaulted by money lenders for non-repayment of the loan amount. 

One homemaker jumped into the well to end her life as her husband 

had difficulty repaying his loan due to the job loss and she had been 

verbally abused and humiliated by money lenders. Other two cases 

were associated with relapse of psychotic symptoms after stopping 

medications due to the non-availability of drugs during the lockdown 

leading to suicide attempt in response to commanding auditory 

hallucinations.  Phase 1 of the lockdown comprised around three 

fourth of the total cases presented to the Emergency Department. 

And this is the phase when the lockdown was implemented with 

maximum restrictions. So, these numbers provide the estimates of the 

immediate effect of the implementation of the lockdown on mental 

health of people. As the district of Shivamogga (study site) was a 

safe zone with no active cases of COVID-19 until mid-Third Phase, 

it enjoyed the advantage of some leniency in further phases of the 

lockdown. Subsequently, we noticed a drop in the number of cases 

reporting to the Emergency Department during Phase 2 (13%) and 

Phase 3 (12%). 

1. Strengths and limitations 

It is the first descriptive study of its kind from South India during the 

lockdown and gives approximate information regarding the 

immediate impact of COVID-19 and the nationwide lockdown on the 

mental health condition of the general population. A diverse 

population with different age groups, education, occupation, 

socioeconomic status gives the advantage of applying results to the 

general population. The study has perused the reported increase in 

the trend of suicide attempts and completed suicides in various media 

reports and expert opinions. All the cases were diagnosed based on 

ICD 10 criteria but a structured interview or standard scales would 

have given a better account. Though study throws light on a relative 

rise in the incidences of suicide attempts and their relation to various 

psychosocial factors, comparator groups with standard suicide scales 

and correlation studies to predict the psychosocial factors responsible 

for suicide attempts during this period would have substantiated our 

observations better. 

Conclusion 

We observed patterns of mental health disorders during the 

nationwide lockdown in terms of their incidence rates. This study 

gives an estimate of the immediate effects of the implementation of 

the lockdown on mental health conditions of the general population. 

Based on our observations we conclude that the sudden 

implementation of the lockdown has impacted adversely the mental 

health of general population with an increase in the frequency of 

stress related mental health disorders and also a rise in the number of 

suicide attempts. Students, homemakers, daily wage workers, 

farmers and young adults belonging to working age group were the 

ones who were affected heavily by the lockdown, implying difficulty 

in coping with stressors in the form sudden loss of job and wages, 

difficulty managing household expenses etc. leading to depression, 

frustration, insecurities which in turn might have led to the problems 

in interpersonal relationships and also driving them towards suicide 

attempts. Personality factors might have played a role in the coping 

difficulties and impulsive acts of suicide attempts.  

Future directions 

The nationwide lockdown was implemented in response to an 

unprecedented event. The event and the response have destabilized 

the way modern world functions. However, the changed 

circumstances hold significant potential for many future studies, 

particularly on mental health. Till now the literature has attempted to 

give a conceptual framework of incidence and management of 

mental health disorders, but it lacks well systematized studies with 

structured interviews and comparator groups. The pandemic has gone 

on to show that studies addressing the predictors of suicide behavior 

during lockdown or quarantine or such similar circumstances are 

warranted. Current literature gives an account of the immediate effect 

of the pandemic and quarantine on the mental health conditions of 

the general population, health care workers and volunteer groups. 

There is a need for studying the after-effects of it as there are 

possibilities of job loss, economic insecurity and issues related to 

stigma in the near future. As we observed the increasing trend of 

suicide attempts from various studies and media reports, there is a 

dire need of interventions addressing this issue. Essential Psychiatric 

Services like emergency services, support helplines, adequate 

information regarding infection, community awareness to handle 

isolation, fear, anxiety, insecurities and issues related to stigma are 

the need of hour. Priority should be given to draft appropriate 

policies to implement these interventions to prevent and manage 

mental health disorders during crisis. 
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Abstract: Background: Superficial mycosis is prevalent in tropical and subtropical countries including India 

where heat and humidity play an important role in promoting growth of these fungi. Objectives: To identify 

superficial mycotic infections and correlate clinical types with dermatophytes. Material and methods: A total of 

112 samples were collected from patients clinically diagnosed to have superficial mycotic infections of hair, 

nail and skin, after recording demographic details. Direct microscopy using 10%KOH was performed for the 

presence of branched hyaline hyphae and the samples were cultured on Sabourauds dextrose agar for species 

identification. Results: Among the various clinical types, Onychomycosis was the common clinical type 

(41.1%) in age group of 20-40years and it was seen predominantly in men. Out of total 112 samples, about 38 

subjects were culture positive with dermatophytes strains. Among the isolates, Trichophytonmentagrophyte was 

the mostcommon (16.96%), followed by T.rubrum (8.03%). Superficial mycotic infection and dermatophyte 

infection was seen to be more for males as compared to females (P=0.00049). Conclusion: Onychomycosis was 

the common clinical type. By comparing the strains of the clinical types we can classify the disease according 

to its severity and occurrence, which will further help in designing effective treatment strategies.  Since fungal 

culture takes time, direct microscopy using KOH for fungal elements helps in starting empirical treatment. 

Appropriate management for fungal infection should be done by adapting healthy habits like not sharing the 

daily utilities and cleaning body on regular basis. 

Keywords: Superficial Mycosis, Dermatophytes, Onychomycosis, T. Mentagrophytes, Tinea. 

 

 

Introduction 

Superficial fungal infection affects millions of 

individuals, worldwide [1-2]. Though the 

infection does not have significant health 

outcomes, cosmetic appearance is affected. 

Superficial mycotic infections include 

dermatophytosis, pityriasisversicolor, and 

onychomycosis. The most common infection 

among the three is dermatophytosis; the 

causative-dermatophytes include 3 genera: 

Trichophyton, Microsporum, and 

Epidermophyton. The infection is commonly 

designated as tinea or ringworm. The clinical 

manifestation of these infections is affected by 

several factors, viz. the site of infection, host’s 

immune response and the mycotic agent [3]. 

 

Superficial mycosis is more common in India 

where heat and humidity play an important role 

inaccelerating the growth of these fungi [3].This 

is mostly seen in males as compared to 

females, which may be due to their use of 

closed footwear, exposure to public baths and 

sporting activities. It can also be seen that 

youths are more affected than the other groups 

due to carelessness and untidy habits like 

sharing of personal utilities and lack of 

cleanliness. The nature of these mycotic 

infections may vary with passage of time, 

living conditions and adoption of preventive 

measures in the society [4].  

 

Susceptibility to chronic and persistent 

superficial mycotic infection, particularly 

dermatophytosis has been associated with a 

number of underlying conditions such as 

diabetes mellitus, immune-compromised 

states, and defective cell mediated immunity 

responses like collagen vascular diseases, that 

alter the clinical appearance and the course of 

infection [5-7]. 
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Many serological tests have been carried out for 

diagnosis of fungal infections; alternative 

diagnostic tests are required to rule out false 

positive results produced by one test. KOH test is 

one such diagnostic tool used to differentiate 

dermatophytesand Candida albicans symptoms 

from other skin disorders 

like psoriasis and eczema [8]. This study was 

undertaken to identify superficial mycotic 

infections and to identify dermatophyte. 

 

Material and Methods 

This one-year (March 2018-February 2019), 

clinical study was performed in the Department 

of Microbiology of a tertiary care hospital in 

Karnataka after approval from Institutional Ethics 

Committee and written consent of patients. 

Patients clinically diagnosed with superficial 

mycosis, for over a period of a year, by observing 

lesions or piedra (Figure 1.a), were included in 

the study. Patients unwilling to take part in the 

investigation, those with infections for more than 

a year, and those already treated for the same 

were excluded from the study. 

 
Fig-1(a): Teniacorporis of the upper part of the body 

over the chest showing hypopigmentedpatches 
 

 
  

Specimen collection: After collecting 

demographic details such as age and gender from 

the patients, the skin scrapings and the hair 

samples, with respect to affected area was 

collected for examination. In case of nail 

infection, the affected part of the nail was cleaned 

with 70% ethyl alcohol for 1-2 mins. With the 

help of sterile scalpel blade, scrapings were 

collected from discoloured, dystrophic or brittle 

parts of the nail in sterile glossy paper packets. 

Scalp scrapings were also collected from 

affected patients for further examination. 

 

Sample analysis: Samples were examined by 

direct microscopy after preparation of the 

respective KOH mounts. Incubation time with 

KOH was dependent on the thickness of the 

sample, along with examination at 5-min 

intervals. Each slide was thoroughly examined 

under 40X magnification for the presence of 

fungal elements (filamentous, branched 

hyalinehyphae, with or without arthrospore 

crossing the margins of the squamous 

epithelial cells) [Figure 1.b]. 

 
Fig-1(b): Direct microscopy of the sample using 

10% KOH wet mount preparation   showing 

branched hyaline hyphae which indicates fungal 

elements 
 

 
 
Fig 1(c): SDA slant of 

Microsporumgypseumshowing cinnamon colored 

colonies 
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Fig 1(d): Lactophenol cotton blue mount of 

Microsporumgypseum under microscope showing 

rough walled spindle shaped macroconidia 
 

 
 

The fungal cultures isolated from the clinical 

specimens were further processed by inoculating 

them onto Sabouraud’s dextrose agar (SDA) 

supplemented with cycloheximide (0.50 g) and 

chloramphenicol (0.04 g) and incubated at room 

temperature for a period of four weeks. It was 

considered negative for fungal growth if no 

growth was found after four weeks.Growth 

obtained on SDA was identified based on colony 

morphology and microscopic appearance using 

lactophenol cotton blue(LPCB)staining (Figure 

1.c and d). 

 

Statistical analysis: The data was recorded in 

Microsoft Excel and analysed using R version 

3.6.0. Demographical details along with 

distribution of clinical samples and clinical types 

of infections, specifically dermatophytes, and the 

comparisons between these factors was 

represented in the form of frequency table. Chi-

square test was used to determine the dependence 

between clinical presentation and factors such as 

age, gender, and dermatophytes extracted from 

the clinical samples, and to determine 

dependency between age, gender, and superficial 

mycoticinfections. In addition, the strength of the 

association between superficial mycotic 

infections and factors such as age and gender 

were evaluated by calculating odds ratio. 

 

Results 

A total of 112 patients were included in the 

investigation after clearing inclusion criteria. 

Male predominance (70.54%) was observed 

among the patients and the patients were majorly 

from age group of 21-44 years (39.29). 

Majority of the clinical samples were of skin 

scrapings (64%), whereas onychomycosis 

(41.1%) was the predominant clinical type of 

superficial infection observed. Of the 

dermatophyte species identified, prevalence of 

Trichophytonmentagrophytes (44.74%) was 

more followed by T. rubrum (28.95%) [Table-

1]. 

 

Table-1: Distribution of age, gender, clinical 

types and dermatophytes 

V
a

ri
a

b
le

 

Sub-category 

Number of 

subjects 

(%) 

≤ 20 20 (17.86) 

21-40 44 (39.29) 

41-60 32 (28.57) A
g

e 
(i

n
 

y
ea

rs
) 

61-80 16 (14.29) 

Male 79 (70.54) 

G
en

d
er

 

Female 33 (29.46) 

Nail 47 (41.96) 

Skin 64 (47.14) 

C
li

n
ic

al
 

sa
m

p
le

 

Hair 1 (0.89) 

Onychomycosis 46(41.1) 

T.corporis 20 (17.9) 

T.corporis + T.cruris 32 (28.6) 

T.corporis + T.fasciae 1 (0.9) 

T.incognito 3 (2.7) 

T.cruris 6 (5.4) 

Pityriasisversicolor 1 (0.9) 

T mannum 1 (0.9) C
li
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0T capitis 2 (1.8) 

Microsporum Gypseum 1 (2.63) 

Trichophytonmentagrop

hytes 
17 (44.74) 

Trichophytonrubrum 11 (28.95) 

Trichophytonterrestre 2 (5.26) 

D
e
rm

a
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y
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e
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Trichophytontonsurans 7 (18.42) 

 

With respect to distribution of clinical types 

with age, all age groups demonstrated clinical 

symptoms of onychomycosis. However, the 

factors i.e., clinical presentation and age was 

statistically not significant (P = 0.9215; Table 

2). On the other hand, gender and clinical 

presentation was found to be dependent and 
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significant (P< 0.0001), with onychomycosis 

being predominant presentation in females 

(54.55%); in males, onychomycosis(35.44%) and 

T.corporisand T.cruris (31.65%) were common 

(Table 3). Also, the odds of the patients being 

affected by superficial mycotic infection was 

3.063 (CI: 1.1360, 8.2629) times more for males 

than females. Based on the culture identification, 

higher number of clinical types was positively 

identified by KOH method (59.82%; Table 4). 

Interestingly, there was no growth observed 

for 36.61% cultures on SDA which in turn 

were identified to be positively identified by 

KOH method (Table 5). However, there was 

no statistical significance in between SDA and 

10% KOH (P=0.306) methods. 

 

Table-2: Distribution of clinical types with respect to age 

Age distribution p-valueƢƢƢƢ 
Clinical presentation 

Less than 20 21-40 41-60 61-80 

Onychomycosis 11 (55.00%) 16 (36.36%) 13 (40.63%) 6 (37.50%) 

Pityriasisversicolor 0 0 1 (3.13%) 0 

T corporis 5 (25.00%) 6 (13.64%) 6 (18.75%) 3 (18.75%) 

T corporis + T Cruris 3 (15.00%) 13 (29.55%) 11 (34.38%) 5 (31.25%) 

T corporis + T fasciae 0 1 (2.27%) 0 0 

T Capitis 0 2 (4.55%) 0 0 

T Cruris 1 (5.00%) 4 (9.09%) 0 1 (6.25%) 

T Incognito 0 1 (2.27%) 1 (3.13%) 1 (6.25%) 

T Mannum 0 1 (2.27%) 0 0 

0.9215 

ǂp-value obtained by Monte-Carlo simulation 
 

 

Table-3: Distribution of clinical types with respect to gender 

Gender 
Clinical presentation 

Female Male 
P-value 

Onychomycosis 18 (54.55%) 28 (35.44%) 

Pityriasisversicolor 1 (3.03%) 0.00% 

T corporis 5 (15.15%) 15 (18.99%) 

T corporis + T Cruris 7 (21.21%) 25 (31.65%) 

T corporis + T fasciae 0.00% 1 (1.27%) 

T Capitis 1 (3.03%) 1 (1.27%) 

T Cruris 1 (3.03%) 5 (6.33%) 

T Incognito 0.00% 3 (3.80%) 

T Mannum 0.00% 1 (1.27%) 

0.0004998* 

* p-value obtained by Monte-Carlo simulation. 
 

 

Table-4: Distribution of clinical types with respect to medium 

Clinical presentation KOH Positive Culture Positive 

Onychomycosis (46) 22 (47.83%) 12 (26.09%) 

Pityriasisversicolor (1) 1 (100.00%) 0 

T corporis (20) 14 (70.00%) 8 (40.00%) 

T corporis + T Cruris (32) 20 (62.50%) 12 (37.50%) 

T corporis + T fasciae (1) 1 (100.00%) 0 

T Capitis (2) 2 (100.00%) 1 (50.00%) 

T Cruris (6) 4 (66.67%) 3 (50.00%) 

T Incognito (3) 2 (66.67%) 2 (66.67%) 

T Mannum (1) 1 (100.00%) 0 

Total 67 (59.82%) 38 (33.92) 
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Table-5: Comparison of results of 10% KOH 

medium and culture medium 

Culture medium 10% KOH 

medium Negative Positive 

Negative 33 (29.46) 12 (10.71) 

Positive 41 (36.61) 26 (23.21) 

 

With respect to assessment of clinical types of 

dermatophytes, 12 onychomycosis presentations 

were identified to be of dermatophytes. The 

other major clinical presentation identified to 

be of dermatophytes was the mixed culture of 

T.corporis + T.cruris (12). However, the 

presentations were identified to be majorly of 

T. mentagrophytes (17) and T. rubrum (11). 

The clinical presentations were observed to be 

associated with the extracted dermatophytes 

(P=0.018; table 6). 

 

Table-6: Distribution of clinical types with respect to isolateddermatophytes 

Isolated Dermophytes 

Clinical presentation 
Total 

M
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m
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p-values 

Onychomycosis 12 0 5 6 1 0 34 

Pityriasisversicolor 0 0 0 0 0 0 1 

T corporis 8 0 4 3 0 1 12 

T corporis + T Cruris 12 0 7 2 0 3 20 

T corporis + T fasciae 0 0 0 0 0 0 1 

T Capitis 1 0 0 0 0 1 1 

T Cruris 3 1 0 0 0 2 3 

T Incognito 2 0 1 0 1 0 1 

T Mannum 0 0 0 0 0 0 1 

Total 38 1 17 11 2 7 74 

0.01849** 

** For Chi square test, negative to dermophytes column is not considered and 0.5 is added to each cell and p-value is 

obtained by Monte-Carlo simulation. 
 

 

Discussion 

Superficial mycosis is the common fungal 

diseases affecting most of the people worldwide. 

The incidence of superficial mycosis in the 

present investigation was highest in 21- 40 years 

of age which is consistent with findings by 

researchers [9-11]. A socioeconomic analysis in 

previous studies indicates that most patients with 

superficial mycotic infection belongs to lower 

socioeconomic group that could be due to 

physical activity induced by perspiration [8-10].  

 

Male predominance was observed in the present 

study, in accordance with the published literature. 

This can be due to sporting activities and 

preference for closed footwear among other 

factors, resulting in higher perspiration which 

facilitated fungal growth. Additionally, the 

social stigma surrounding the females in rural 

areas limits the report of fungal infection. This 

could be due to less immunity and more 

exposure to various environment. Frequent 

shaving of scalp and sharing of caps can also 

be a contributory factor. Patients on 

immunosuppressant could experience 

extensive disease with mixed clinical types. 

Additionally, these infections thrive among 

populations of tropical countries due to hot 

and humid weather conditions resulting in 

higher prevalence in Indian population [12]. 
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Cutaneous mycoses have been reported to be 

increasing in the Indian population as reported by 

Tripathy in 2016. In accordance with the report, 

the present study also observed higher number of 

samples from the affected skin regions. Upon 

observation of the clinical presentations, 

onychomycosis was most observed. The 

incidence of onychomycosis is reported to be 

increasing in the worldwide scenario and 

accounts for almost 50% of nail related 

infections. The findings of the present study were 

similar to other studies conducted in the Indian 

population T.mannum, T.pedis, and 

Pityriasisversicolor exhibited the lowest 

incidencesimilar to other studies [9-15].
 

 

The present study is concurrent with earlier 

observations [19] that have suggested 

T.mentagrophytesto be the commonetiological 

agent for most of thedermatophytes clinical types. 

This was similar to several observations in the 

literature, especially the research conducted in 

India [20, 21]. Since fungal culture takes time, 

therefore 10% KOH has been used as a clearing 

agent for direct demonstration of fungi in skin, 

hair and nail scrapings [12, 15]. It permits quick 

and clear examination without warming and 

prevents the rapid drying of fluid [14-23]. 

Comparison of different strains of clinical 

types can help in distinguishing the severity 

and occurrence of the diseases which can 

further help in designing adequate treatment 

strategies. Limitation of present study is the 

lack of record of follow-up treatment, small 

sample size, non-dermatophyte exclusion and 

comparison with other demographic factors. 

In future it is recommended to follow up with 

the patient so that the reoccurrence of 

infection can be prevented, and adequate 

treatment is provided. 

 

Conclusion 

The fungal disease can be controlled and 

treated with a systematic approach, but in 

most people the disease reoccurs due to lack 

of local immunity or inadequate treatment. If 

treatment is stopped before all fungi are shed, 

then the disease will re-establish itself and 

cause more damage to the patient. Therefore, 

a proper follow up is required to totally 

eradicatethe disease. 
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ORIGINAL RESEARCH

Comparative Evaluation of Efficacy of Calcium Hydroxide, 
Propolis, and Glycyrrhiza glabra as Intracanal Medicaments in 
Root Canal Treatment
Kshipra Tamhankar1, Neha S Dhaded2, Preeti Kore3, Jyoti M Nagmoti4, Shivayogi M Hugar5, Anand C Patil6

Ab s t r Ac t
Aim: To evaluate and compare the antimicrobial efficacy of Ca(OH)2, 25% propolis, and 25% Glycyrrhiza glabra as intracanal medicaments in 
root canal treatment.
Materials and methods: Total 60 freshly extracted permanent incisors were decoronated and chemomechanical preparation of root canal 
was performed. Samples were inoculated with a pure culture of Enterococcus faecalis and incubated for 21 days. Colony-forming units (CFUs) 
were recorded before medication. Incubated samples were randomly categorized into three groups, namely, Ca(OH)2, propolis, and G. glabra, 
with 20 samples in each group. Antibacterial activity was assessed by evaluating the variance in the CFUs on Day 7. Paired “t” test and Post-hoc 
Tukey’s test were applied to analyze the data.
Results: Reduction of CFUs was noticed in all the groups (p <0.001), however the reduction was more predominant in the propolis group.
Conclusion: Propolis is more effective against E. faecalis, when compared to G. glabra and Ca(OH)2.
Clinical significance: Propolis could be used as an effective medicament in root canal treatment.
Keywords: Antimicrobial, Calcium hydroxide, Glycyrrhiza glabra, Propolis.
The Journal of Contemporary Dental Practice (2021): 10.5005/jp-journals-10024-3106

In t r o d u c t I o n
Endodontic therapy principally involves the procedures of 
biomechanical preparation, and microbial control followed by 
complete closure of the canal. Bacterial contamination inside the 
root canal system is considered as the primary etiological factor for 
oral infections. Enterococcus species are the most common species 
isolated in post-treatment evaluation of endodontic therapy.1 The 
predominant goal of endodontic therapy is to restrict the bacterial 
proliferation in the radicular dentin which will eventually aid in 
preventing reinfection.2 The morphological characteristic of the 
root canal system is intricate with many anatomical irregularities, 
which are unapproachable through chemomechanical procedures. 
Thus, intracanal medication is encouraged between the procedures 
for reducing bacterial proliferation, which also assists in providing 
a favorable environment for periapical tissue repair.2

In the field of endodontics, medicaments like chlorhexidine 
(CHX), iodine potassium iodide (IKI) and sodium hypochlorite 
(NaOCl) demonstrate wide-cut spectrum of antimicrobial activity. 
However, they never earned wide acceptance due to the plethora 
of adverse effects they possessed. In some in vitro studies, CHX 
is considered to be lethal to canine embryonic and gingival 
fibroblasts at bactericidal concentrations.3,4 Sodium hypochlorite at 
concentrations greater than 0.5% possibly leads to the development 
of fragile teeth due to the dentine collagen damage. IKI has been 
shown to evoke an allergic reaction in some people.3,4

Conventionally, Ca(OH)2 is frequently used for the eradication 
of microbes.5 It shows the antimicrobial effect by inactivating 
membrane transport mechanisms of the organisms due to 
its high alkaline nature.5 It also presents broad-spectrum 
antibactericidal activity, specifically targeting endodontic 
microorganisms. However its efficacy against Enterococcus faecalis 

is controversial.5–7 Additionally, the increasing rate of unpredictable 
cytotoxic reactions and the inefficiency of commercially available 
medicaments to eliminate microflora effectively from the deeper 
layers of dentinal tubules have lead to a need for the researchers 
to explore a substitute.8,9

In recent times, utilization of alternate therapeutic agents 
derived from insects, florae, and microorganisms has been 
substantially increased.10,11 Natural medicines have an imperative 
role in today’s medicine, due to increased antibiotic-resistant strains 
and side effects produced by commercially available synthetic 
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in a propeller at 400  rpm, until gel consistency was achieved. 
Weighed quantity of glycerin which is used as humectant (SD fine 
chemicals, Mumbai, India), and the gel mixture was mixed by stirring 
in a propeller at 400 rpm for 15 minutes. Sodium benzoate is used 
as a preservative (Balaji Chemicals, Mumbai, India) and the gel 
mixture was mixed and stirred for 30 minutes, to achieve an even 
distribution of gel ingredients. Sodium methylparaben and sodium 
propylparaben (SD fine chemicals, Mumbai, India) were weighed 
and dissolved in 10 mL of sterile distilled water.

Finally, the quantity of gel mixture was adjusted with 
plain sterile distilled water and stirred for 10  minutes. Gel was 
moved to previously sterilized plastic container and stored at 
room temperature (Patent Application No. 201841042422A and 
201941054463A).18 The prepared gel was subjected to minimum 
inhibitory concentration (MIC) and minimum bactericidal 
concentration (MBC) procedures.

Determination of Minimum Inhibitory Concentration 
and Minimum Bactericidal Concentration of Natural 
Extracts
The MIC and MBC were evaluated by broth dilution methods, 
followed by agar diffusion methods. MIC was assessed against ATCC 
strains of E. faecalis. Inoculum of standard strains of organisms was 
prepared as per 0.5 McFarland standard.

The powder was weighed and dissolved in 0.5 mL of dimethyl 
sulfoxide present in Eppendorf microcentrifuge tube. It was 
subsequently vortexed and used immediately. Ten autoclaved 
Eppendorf tubes were labeled with the serial numbers from 1 to 
10. The standard operating protocols of vertical laminar flow were 
followed. In the vertical laminar flow, MIC procedure was carried 
out by adding 200  μL of plain brain heart infusion (BHI) broth 
from second to tenth tube by using a micropipette, followed by 
the addition of 200  μL of respective extract to first and second 
tubes. Broth and extract solution were thoroughly mixed using 
a micropipette. Further, 200 μL of diluted extract were pipetted 
and added to the third tube. The procedure was continued till the 
ninth tube and then the diluted extract from the ninth tube was 
pipetted and discarded. Serial dilution started from the second tube 
and continued till the ninth tube. Here, first tube was designated 
as the positive control and tenth tube as the negative control. Two 
hundred microliter of BHI broth was added to all the 10 tubes. 
Finally, 200 μL of E. faecalis inoculum was added to all the 10 tubes.

The Eppendorf tubes were kept for incubation in a CO2 
desiccator for 48 hours. The MIC was recorded, and the inhibitory 
concentration was confirmed by transferring each of these serial 
dilutions onto the blood agar culture plates under laminar airflow 
for propolis group. The culture plates were kept for incubation 
for 24 hours. Colony-forming units (CFUs) were logged after the 
respective clock times of incubation.

Preparation of Specimens
Samples were thoroughly cleansed and stored in compliance to 
the guidelines of Occupational Safety and Health Administration.19 
Before canal instrumentation, teeth decoronation was done using a 
high-speed bur along with water spray to attain standardized 16-mm 
longroots. Canal patency and working length were accomplished 
by placing 10# K file (Mani. Inc, Tochigi, Japan) to the terminus 
and deducting 1  mm from this measurement.20 ProTaper rotary 
instrument size F5 was employed to prepare the canals. The canals 
were irrigated with 3% NaOCl after each instrument (Vishal Dentocare 

drugs. Several researches discovered that various natural products 
have antimicrobial and curative effects, suggesting its use as an 
intracanal medicament.8–11

Propolis is one such natural, flavonoid-rich, wax-cum resinous 
product of Apis mellifera more commonly known as honeybee. It 
predominantly comprises of resins, aromatic oils, minerals, vitamins, 
and flavonoids, among which flavonoids and hydroxyl cinnamic acid 
are found to be responsible for its biological activity.12 In dentistry, 
it is widely used as a pulp capping agent,13 storage medium for 
avulsed tooth,14 sealant for dentinal hypersensitivity,15 and as 
endodontic cavity disinfectant.14 Propolis is efficacious against 
many resistant microbes including E. faecalis and Candida albicans 
and is also biocompatible with the periradicular tissues as compared 
to existing intracanal medicaments.16

Glycyrrhiza glabra, more commonly known as licorice, one 
of the traditional medicinal plants used in phytomedicine from 
past 4000  years.17 In Ayurvedic formulations, its roots are used 
for bronchial-related therapies.17 Glycyrrhizin, a diglucuronide 
derivative of glycyrrhetinic acid, is primarily accountable for 
its antibacterial properties.17 G. glabra has been reported to be 
effective against E. faecalis. Moreover, it is also biocompatible with 
fibroblasts when compared to Ca(OH)2.5 However, when literature 
search was carried out, there were no studies comparing the efficacy 
of propolis and G. glabra with Ca(OH)2 as an intracanal medicament 
against E. faecalis. So an attempt was made to carry out this research 
to evaluate the bactericidal effect of propolis, G. glabra and Ca(OH)2 
against E. faecalis.

MAt e r I A l s A n d Me t h o d s
The study was conducted in the Department of Conservative 
Dentistry and Endodontics. Ethical clearance was obtained from 
the Research and Ethical Committee of the Institution.

Sixty freshly extracted, single-rooted, and single canal incisors 
and canines were taken. Patients indicated for extraction due to 
periodontically compromised teeth and prosthetic rehabilitation 
were selected. Teeth with single patent canals, with no signs of 
internal or external resorption were included in the study. Teeth 
that were carious, restored, fractured, or with cracks were excluded. 
Additionally, teeth having calcified canals were also excluded from 
the study.

Preparation of Natural Extracts
Propolis dry powder was purchased from Hi-Tech Natural Products 
Ltd., India (Batch No. CRF/150/2016) and was certified from Central 
Bee Research and Training Institute, Ministry of MSM Enterprises, 
Govt. of India, Pune. G. glabra dry powder was collected and 
authenticated from the Institutional Ayurveda College.

Preparation of Carboxymethylcellulose
Carboxymethylcellulose (CMC) was obtained from sodium 
carboxymethylcellulose (SCMC; Coloron Industries, Goa, India). Two 
grams of SCMC was weighed and dispensed in 50 mL of distilled 
water obtained from Benzer Multitech Private Limited, Pune, India. 
The solution was continuously stirred with a magnetic stirrer for 
at least 120  minutes at room temperature. It was later kept for 
24 hours to hydrate.

Preparation of Test Medicament
Twenty-five grams of propolis and G. glabra powder were weighed 
separately and amalgamated with the SCMC gel by constant stirring 
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Pairwise comparison of CFUs between groups has been 
demonstrated in Table 2. Highly significant results were observed 
when calcium hydroxide and G. glabra were compared along the 
pairs with p = 0.0001(p <0.001). Furthermore, when propolis and 
G. glabra were compared along the pairs, significant results were 
observed with p  =  0.002 (p <0.05) Compared to other groups, 
propolis had larger variation in terms of CFUs and G. glabra had the 
least CFUs (Fig. 2A). Postmedicament, propolis showed the highest 
reduction in CFUs and a highly significant “p” value was obtained 
(p <0.001) as shown in Fig. 2B.

dI s c u s s I o n
Endodontic therapy prominently relies on proper elimination of 
bacterial growth from the pulp space.2 To eradicate microorganisms 
in the complex root canal system, instrumentation plays a central 

Pvt. Ltd., Ahmedabad India), and last irrigation was done using 17% 
ethylenediaminetetraacetic acid (EDTA) (DEOR Deo Smear-Off, India). 
It was allowed to remain for 1 minute and then rinsed with 2 mL 
saline.21 The specimens or samples were dried using paper points.

Contamination of Specimens
A pure culture of E. faecalis was isolated and grown for 24 hours 
in blood agar media. The culture was then suspended in 5  mL 
BHI broth and then incubated for 4 hours at 37°C. Samples were 
inoculated with 10 μL of E. faecalis and incubated for 21 days at 37°C.

Collection of Samples
After an incubation period of 21 days, the samples were evaluated 
for the microbiological analysis before placement of the 
medicaments (Premedicament sample S1). Each tooth was irrigated 
with 100 μL of sterile saline and then size-50 absorbent paper point 
was used for drying (Dentsply, India). Around three paper points 
were taken for each sample following the similar procedure as 
described above. After this, the paper points were shifted to a test 
tube containing 1  mL of sterile solution. Twenty-five microliter 
aliquots of each dilution were layered or plated on blood agar. 
The CFUs were counted after 24  hours using stereomicroscope. 
After this, the medicament was placed in 60 specimens which 
were divided randomly into three groups of 20 each. Group I 
included Ca(OH)2, group II included 25% propolis, and group III 
included 25% G. glabra. The prepared pastes were carried into the 
canal using lentulo spiral (Mani Inc, Tachigi-ken, Japan) and were 
further condensed using hand pluggers (Sybron endo). The coronal 
openings of the root canals were sealed with a nonpermanent filling 
material to avoid any leakage.

The choice of irrigants in our study was 3% sodium hypochlorite 
(NaOCl), 17% EDTA, and 0.9% normal saline.22 Sodium hypochlorite 
(3%) was used for irrigation first. Final irrigation was done with 2 mL 
of 17% EDTA and it was allowed to remain for 1 minute, followed 
by rinsing with 2 mL of saline.

The specimens were kept at 37°C in 100% humidity for 7 days 
to simulate clinical conditions. After 1 week, the medicaments were 
removed with saline and passive ultrasonic irrigation. A total samples 
of 60 were then sent for microbiological analysis (Postmedicament 
sample S2). The antibacterial efficacy was assessed by comparing 
the reduction in CFUs, before (premedicament sample S1) and after 
(postmedicament sample S2) placement of the medicament. The 
CFU was then converted to log CFU.

re s u lts
Data analysis was done using Rv64 (3.5.1) software. Normality was 
checked using the Shapiro–Wilk test. The difference between the 
study groups was analyzed by the Kruskal–Wallis test. Box plots 
were used to compare all three groups. The paired data were 
derived using Wilcoxon signed-rank test and the correlation was 
done by Karl person’s correlation coefficient. A p-value of ≤0.05 was 
considered as statistically significant.

Lesser CFUs were observed for propolis when compared with 
other groups. However, significant reduction of CFUs was observed 
in all three groups as indicated by a highly significant “p” value (p 
<0.001), before and after the medicament (Table 1). Comparison 
of CFUs within the groups showed significant difference in each 
of the three groups in both premedicament (p  =  0.0017) and 
postmedicament (p <0.001) (Fig. 1).

Table 1: Comparison of three study groups at different time points with 
mean CFU counts

Group*
Premedicament 
sample

Postmedicament 
sample p-value

Calcium  
hydroxide 
group 5.06 ± 0.02 3.65 ± 0.05 <0.0001*
Propolis group 5.22 ± 0.01 1.25 ± 0.07 <0.0001*
Glycyrrhiza 
glabra group 4.86 ± 0.02 2.82 ± 0.07 <0.0001*

*Wilcoxon signed-rank test

Table 2: Pairwise comparison to find the significant difference in colony-
forming units between different groups

p-value

Calcium 
hydroxide 
group

Propolis 
group

Premedicament#

Calcium hydroxide group —
Propolis group 0.257 —
Glycyrrhiza glabra group 0.257 0.026*

Postmedicament*

Calcium hydroxide group —
Propolis group 0.012 —
G. glabra group <0.0001 0.002

#Students t-test; *Wilcoxon test is used

Fig. 1: Comparison of three study groups at different time points with 
mean CFU counts
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Herbal products have been used since ancient times in folk 
medicine involving both eastern and western medical traditions. 
Antimicrobial agents of plant origin have enormous therapeutic 
potential. Propolis, renowned for its antimicrobial activity, was 
introduced into dentistry by Krell in 1996. It consists of highly 
active bioflavonoids which have antimicrobial, antioxidant, 
and anti-inflammatory properties. The antioxidant property of 
propolis is attributed to its radical scavenging ability and that 
the anti-inflammatory property is due to the presence of caffeic 
acid phenethyl ester.26 The mechanism of antibacterial action for 
propolis may be attributed to its flavonoid content, various esters of 
caffeic acid, galangin (3,5,7-trihydroxyflavone), and its bioautogram 
components. Also, the ultraviolet-absorbing component of 
propolis has been shown to inhibit bacterial DNA-dependent RNA 
polymerase.27,28

G. glabra, the name given to the roots and stolons of Glycyrrhiza 
species, has been used since ancient times as a traditional 
herbal remedy. G. glabra contains several classes of secondary 
metabolites with which numerous human health benefits have 
been associated.29 The antimicrobial effect of G. glabra extract 
against E. faecalis may be related to the glycyrrhizin. The mode 
of action of antibacterial effects of saponins seems to involve 
membranolytic properties, rather than simply altering the surface 
tension of the extracellular medium, thus being influenced by 
microbial population density.30

The MIC was tested using the broth dilution method, and the 
MBC was detected by sub-culturing these on antibiotic-free media. 
In this study, the mean of MIC of propolis group was 25 µL, and  
G. glabra group was 12.5 µL against E. faecalis. The mean of MBC of 
propolis group was 25 µL and G. glabra was 25 µL.

Results of the present study were in accordance with the 
other authors who found that bactericidal effect of 57% Ca (OH)2 
is less effective in restricting bacterial growth compared to other 
medicaments.31,32 These findings represent the low activity of 
Ca(OH)2 in restricting bacterial growth. This might be ascribed 
to the E. faecalis’s capability of maintaining the pH homeostasis 
through ions penetrating the cell membrane and the cytoplasm’s 
buffering capability along with proton pump action assisting pH 
homeostasis.33

In this study, propolis showed a significant reduction in E. 
faecalis in 7 days. Awadeh et al. also reported better bactericidal 

role in the cascade of treatment procedures. Proper and thorough 
instrumentation with effective irrigation removes most necrotic 
pulp tissue and a significant number of microbes by direct 
mechanical cleansing action.2 Sometimes, even with thorough 
instrumentation, remnants can be localized in certain areas 
including isthmuses, dentinal tubules, and lateral canals or the 
dentinal walls of the root surface area where mechanical cleaning 
and irrigation are ineffective.22 In such scenarios, antibacterial 
medication assists effectively in removing the remnant bacterias 
that are retained after canal preparation.22 Thus, clinical disinfection 
along with intracanal irrigants and medications are essential 
cornerstone for a successful outcome of root canal treatment.

Calcium hydroxide is a commonly used intracanal medicament. 
The release of hydroxyl ions in an aqueous environment is 
responsible for the antimicrobial activity of calcium hydroxide. 
Their lethal effects on bacterial cells are probably caused by 
the mechanisms such as damage to the bacterial cytoplasmic 
membrane, protein denaturation, and damage to DNA.22

However, calcium hydroxide exerts antibacterial effects 
in the root canal system as long as a high pH is maintained. 
Several studies have attested to the ineffectiveness of Ca(OH)2 in 
eliminating microbial cells. Two studies revealed that Ca(OH)2 had 
no antibacterial effect as a paste or as the commercial preparation 
Pulpdent when used against Streptococcus sanguis. It was also 
shown that a Ca(OH)2 paste failed to eliminate, even superficially, 
E. faecalis in the dentinal tubules.23,24

The reason for the limited antimicrobial effect of calcium 
hydroxide on facultative anaerobes could be attributed to the 
dentine buffering effect. The antibacterial activity of calcium 
hydroxide is related to its high pH (12.5) which has a destructive 
impact on bacterial cell membranes and protein structure. However, 
to be effective against bacteria located inside dentinal tubules, 
hydroxyl ions from calcium hydroxide must diffuse through the 
dentin and reach sufficient levels to be lethal. Dentin hydroxyapatite 
has a strong buffering property that must be overcome by hydroxyl 
ions leaving the root canal space. Proton donors in the hydroxyl 
layer of hydroxyapatite are responsible for the buffering of alkaline 
substances. It has been demonstrated that calcium hydroxide 
alkalinizes the dentin, but the pH values reached may be insufficient 
to kill some bacterial strains particularly E. faecalis which can survive 
a high pH of 11.5.25

Figs 2A and B: Comparison of colony-forming units within the groups (A) premedicament (B) postmedicament
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efficacy of propolis against E. faecalis when compared to Ca 
(OH)2,34 which agrees with the findings of our study. Contrastingly, 
in a study conducted by Oncag et al., an insignificant difference 
between sodium hypochlorite, saline, EDTA, and propolis was 
reported at 48  hour period; on the 10th day, propolis showed 
greater bactericidal effect than others.35 The antibacterial action 
of propolis can be attributed to its flavonoids, caffeic acid esters, 
galangin, and its bioactive components. Moreover, the ultraviolet 
absorbing component of propolis is reported to inhibit bacterial 
DNA-dependent RNA polymerase.35

In this study, a significant reduction of CFUs was observed for  
G. glabra. This finding is in line with the study conducted by Badr et 
al., who observed significant diminution in the CFUs with G. glabra. 
The reason attributed for the same is the presence of glycyrrhizin 
which is responsible for its antimicrobial effect against E. faecalis.5 
Based on the available evidence, propolis and G. glabra can be used 
as effective alternate intracanal medicaments in comparison with 
Ca(OH)2 during a root canal treatment for eradicating endodontic 
microbes. However, in vivo studies are needed to support the findings.

Limitation of our study is that it is an in vitro study and an in 
vivo study needs to be carried out in future with larger sample size. 

co n c lu s I o n
Within the limitations of this in vitro study, both propolis and  
G. glabra have demonstrated better antimicrobial efficacy against  
E. faecalis compared to Ca(OH)2. The practice of herbal alternatives 
as intracanal medicaments may prove to be advantageous; 
however, more clinical studies are needed to explicate the efficacy 
of propolis and G. glabra. In future, more studies should focus 
toward other commonly detected microbes in root canal infections.
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intRoduction

Human	papillomavirus	(HPV),	a	DNA	virus,	affects	the	basal	
epithelial	cells,	particularly	of	the	skin	and	mucosal	regions.[1]	
Among	 the	 identified	HPV	genotypes	 namely	 16,	 18,	 31,	
33,	35,	39,	45,	51,	52,	56,	58,	59,	and	66	are	implicated	in	
the	causation	of	various	types	of	cancer,	including	cervical,	
mucosal	anogenital	and	head	and	neck	cancers.[1]	Furthermore,	
the	chances	of	unidentified	genotypes	and	possible	chances	
of	devastating	 ill	 effects	exist.[2]	Depending	on	 their	ability	
to	cause	cancers	and	 lesions,	 the	 identified	genotypes	were	
broadly	 classified	 as	 high	 risk	 (HR)	 (genotype	16,18,	 26,3
1,33,35,39,45,51,52,56,58,59,	 66,68,	 73,82)	 and	 low	 risk	
types	(genotype	6,11,40,42,43,44,53,54,61,72,73,81).[3]

The	transmission	of	HR	HPV	is	directly	attributed	to	several	
factors	such	as	anatomical	locations,	HPV	genotype,	viral	load,	
cofactors	such	as	oral	contraceptives,	high	parity,	smoking,	and	

sexually	transmitted	co-infections	such	as	HIV	and	syphilis.	In	
addition,	being	sexually	transmitted	infections,	several	studies	
have	shown	that	HIV	acts	as	an	enhancer	or	co-factor	of	HPV	
infections.[4,5]	Highly	comprised	host	immune	systems	of	the	
HIV-infected	 patients	 are	 highly	 susceptible	 to	 infections.	
Many	investigations	elucidated	that	HIV-positive	individuals	
are	more	likely	to	have	multiple	HPV	infections	and	a	high	
HPV	viral	 load	 than	 their	HIV-negative	 counterparts.[6,7]	 In	
this	 regard,	CDC	has	 listed	 cervical	 cancer	 as	 one	 of	 the	
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AIDS-defining	illness.	Meanwhile,	several	investigations	have	
also	reported	HPV	acts	as	a	cofactor	in	HIV	acquisition.[8]

In	developed	countries,	the	incidence	of	cervical	cancer	cases	
varies	 from	10	 to	 30	 per	 100,000	women.[9]	The	 regional	
disparity	in	the	incidence	in	India	is	due	to	a	lack	of	necessary	
infrastructure	 and	 quality	 control	 of	 high-quality	 cytology	
screening	that	is	not	feasible	for	wide-scale	implementation.	
It	 is	 reported	 that	 about	 5%	of	 the	women	 in	 the	 general	
population	 in	 India	 harbor	 in	 the	 cervix.[10]	Despite	 being	
the	gold	standard,	Pap	smear	screening	is	not	done	routinely	
in	 Indian	 scenarios	due	 to	unawareness	 and	 casual	 attitude	
in	women,	 lack	 of	 sensitivity	 and	 specificity,	 and	 regular	
follow-up	visits.[11]	Eventually,	diagnosis	of	cancer	 is	made	
only	during	advanced	stages.	Furthermore,	the	availability	of	
HPV	vaccines	makes	it	essential	to	understand	the	geographical	
distribution	of	HPV	genotypes.[2,9-12]	Application	HPV	vaccines	
are	effective	in	epidemiological	studies	in	India	will	let	public	
health	to	know	about	the	vaccine	used	to	protect	Indian	women.	
The	older	quadrivalent	HPV	vaccine	covers	five	oncogenic	
types	(31,	33,	45,	52,	and	58).	The	new	nine-valent	vaccine	
added	extra	four	genotype	(6,	11,	16,	and	18).[13]	Currently	three	
HPV	vaccines–9-valent	HPV	vaccine	(Gardasil®	9,	9	vHPV),	
quadrivalent	HPV	vaccine	(Gardasil®,	4	vHPV),	and	bivalent	
HPV	vaccine	 (Cervarix®,	 2	 vHPV)	 are	 available.	All	 three	
HPV	vaccines	protect	against	HPV	types	16	and	18	that	cause	
most	HPV	cancers.

In	 another	 study	 from	 the	Karnataka	 state,	 a	 comparative	
estimation	of	the	virus	infections	of	the	cervix	among	women	
from	 the	 general	 and	 tribal	 population	which	 revealed	 a	
different	 type-specific	 pattern	 of	 viral	 infection.[14]	 Studies	
showing	HPV	genotype	distribution	and	their	association	with	
cervical	disease	status	among	HIV-infected	women	from	the	
southern	region	of	Belagavi,	A	distict	place	from	southwest	
Indian	state	of	Karnataka	spare.	Thus,	this	study	was	aimed	
to	detect	the	HPV	genotype	distribution	among	HIV-infected	
women	 and	 to	 determine	 their	 association	with	 cervical	
precancerous	lesions.

mateRialS and metHodS

The	 study	 was	 approved	 by	 the	 Ethical	 Committee	
of	 KLE	 University	 Belagavi,	 India	 (Ref	 No.	 KLEU/
Ethic/2012-13/D-4573).	This	prospective	observational	study	
was	carried	out	for	1	year	from	June	2013	to	June	2014	in	
the	Obstetrics	 and	Gynecology	Clinic	 of	KLE’s	Prabhakar	
Kore	Hospital	and	Medical	Research	Center,	Belagavi,	India.	
By	 convenient	 sampling	 technique,	 consecutive	 confirmed	
HIV-1	 positive	women,	 regardless	 of	 their	 current	 status	
of	CD4+	 count	 and	 antiretroviral	 treatment	 (ART)	 usage	
attending	the	clinic	were	recruited.	After	obtaining	a	written	
informed	consent	form,	a	total	of	214	HIV-positive	women	
aged	18–45	years,	were	enrolled	in	the	study.	Patients	with	a	
history	of	hysterectomy,	abnormal	bleeding	who	were	pregnant	
and	in	active	labor	were	excluded	from	the	study.	Other	factors	
like	 hormonal	 contraceptives	 and	 tobacco	 smoking	might	

influence	the	HPV	infection,	however,	 these	factors	are	not	
included	in	the	study.

Demographic	data	of	all	the	participants	were	collected	and	
recorded	 in	 a	 precoded	 pro	 forma.	All	 patients	 underwent	
routine	gynecological	examination	and	were	counseled	on	the	
risk	of	sexual	behavior	and	provided	with	contraceptives	 if	
needed.	A	standardized	noninvasive	colposcopy	examination	
was	performed	by	 a	 trained	gynecologist	 and	 confirmatory	
procedures	about	histology	were	performed	in	participants	with	
clinical	evidence	of	cervical	abnormalities.	The	colposcopy	
and	histology	 results	were	 reported	 as	 per	Richart	 cervical	
intraepithelial	neoplasia	(CIN)	system.	Cervical	smears	were	
collected	with	the	help	of	Ayer’s	spatula	and	cytobrush	from	
the	 squamocolumnar	 junction.	The	 glass	 slides	were	 then	
fixed	by	using	95%	ethyl	alcohol.	The	smears	were	stained	
with	Papanicolaou	stain,	and	findings	were	reported	according	
to	 the	 revised	Bethesda	 system	 (2001).	Cervical	 status	 for	
the	participants	was	classified	as	“normal”	based	on	normal	
cytology,	“low	grade”	based	on	either	 low-grade	squamous	
intraepithelial	lesions	on	cytology	or	CIN1/2	on	histology,	and	
“high	grade”	based	on	high-grade	 squamous	 intraepithelial	
lesions	on	cytology	or	CIN3	and	severe/invasive	cancer	on	
histology.[15]

Human papillomavirus genotyping
Cervical	samples	were	collected	from	the	transformation	zone	
of	the	cervix	immediately	stored	in	the	PreservCyt	Solution	
at	4°C	and	 transported	 to	 the	 laboratory	at	 the	Department	
of	Microbiology	where	 they	were	 further	 stored	 at	 −20°C	
until	DNA	extraction.	HPV	detection	and	genotyping	were	
done	with	 the	Linear	 array	HPV	genotyping	 test	 (Roche,	
Branchburg,	NJ,	USA).	HPV	and	cellular	DNA	was	released	
by	 lysing	 cervical	 cell	 specimens	 using	 lysis	 buffer	 under	
denaturing	conditions	at	elevated	temperatures	in	the	presence	
of	 proteinase	K	 followed	by	DNA	purification	 in	 columns	
with	 a	 silica-based	membrane	 using	 vacuum	 processing.	
All	 the	 pre-	 and	post-DNA	extractions	were	 carried	out	 in	
a	 separate	 room	 to	 avoid	 errors	 due	 to	 contamination.	The	
polymerase	chain	reaction	(PCR)	amplicons	were	denatured	
and	subjected	to	hybridization	on	linear	array	HPV	genotyping	
strips	coated	with	HPV	type-specific	and	human	beta-globin	
probes	 according	 to	 the	manufacturer’s	 instructions.	The	
biotin-labeled	 amplicons	 hybridized	 to	 the	 probes	 only	 if	
the	 type-specific	sequence	matched	those	of	 the	amplicons.	
The	biotin-labeled	amplicons	were	detected	by	colorimetric	
development,	and	the	results	were	read	visually	by	comparing	
the	pattern	of	colored	lines	to	the	provided	reference	guide.	
Each	run	was	performed	with	negative	and	positive	controls	
provided	 by	 the	manufacturer	 to	monitor	 the	 quality	 and	
performance	of	the	assay.

Statistical analysis
Statistical	analysis	was	performed	using	software	R	version	
3.6.0.	please	change	to	software	R	version	3.6.0	(R	Core	Team,	
Vienna,	Austria).	The	normality	of	the	data	was	determined	
using	the	Shapiro–Wilk	test.	Continuous	variables	with	normal	
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distribution	were	 presented	 as	mean	±	 standard	 deviation	
and	 compared	 using	 paired	 t-test,	whereas	Chi-square	 test	
was	employed	for	dichotomous	data.	Mann–Whitney	U	test	
was	 performed	 for	 variables	without	 normal	 distribution.	
Categorical	 variables	were	 presented	 as	 frequencies	 and	
percentages.	 Factors	 influencing	 the	HPV	were	 analyzed	
logistic	 regression	 test.	 Risk	was	 also	 evaluated	 by	 the	
prevalence	odds	ratio	and	their	95%	confidence	interval	(CI).	
A	P	<	0.05	was	considered	statistically	significant	at	95%	CI.

ReSultS

Out	of	214,	197	samples	were	considered	for	further	analysis,	
as	the	remaining	17	samples	were	contaminated.	The	mean	
age	 of	 the	women	was	 33.93	±	 5.7	 years	 and	 the	median	
CD4	+	count	was	468	cells/mm3	 (interquartile	 range:	344–
629).	Majority	of	the	women	were	receiving	ART	(96.26%).	
Sixty-nine	(32.2%)	patients	are	married	and	cohabiting	with	
their	husbands,	59	(27.6%)	were	illiterate,	28	(59.8%)	reported	
total	family	income	<	2500	INR	monthly.	A	total	of	20.09%	of	
the	study	participants	reported	age	at	first	sexual	intercourse	as	
18	years.	Twenty-five	(11.7%)	patients	are	reported	to	have	≥2	
lifetime	sexual	partners.

A	 total	 of	 132	 (69.1%)	women	had	normal	 cervical	 status,	
26	 (13.6%)	had	CIN1	 lesions,	 1	 (0.5%)	had	CIN2	 lesions,	
12	 (6.3%)	had	CIN3	 lesions,	while	 the	 rest	had	 inadequate	
colposcopy.	None	of	the	women	had	invasive	cervical	cancer.

Out	of	197	participants,	86	(43.6%)	cases	were	detected	with	
any	HPV	genotype;	 single	HPV	genotypes	were	 found	 in	
47	 (54.6%)	 and	multiple	 (≥2)	HPV	genotypes	were	 found	
in	 39	 (45.3%)	 cases.	 111	women	were	 negative	 for	HPV	
infection.	The	HPV	genotypes	detected	in	descending	order	
of	frequency	were	HPV	16,	HPV	33,	HPV	35,	HPV	52,	and	
HPV	58.	The	distribution	of	HPV	genotypes	by	cervical	status,	
among	HIV-infected	women	is	presented	in	Table	1.	HPV	16	
and	HPV	72	were	the	significant	genotypes	detected	in	women	
with	CIN	lesions	as	compared	to	those	with	normal	cervical	
status	[Table	1].

The	association	of	participant	characteristics	with	HPV	positivity	
is	 depicted	 in	Table	 2.	By	 logistic	 regression	model,	 ever	
pregnant	women	or	parity	was	found	to	be	at	the	significant	risk	
factor	of	getting	any	HPV	infection.	By	multivariable	logistic	
regression,	 the	 presence	 of	 non/un	 carcinogenic,	 possibly	
carcinogenic,	 carcinogenic,	 and	 single	 and	multiple	HPV	
showed	no	significant	association	with	CIN2+	lesions	[Table	3].

diScuSSion

A	high	 percentage	 of	 research	 indicated	 that	HIV-infected	
women	 are	 at	 higher	 risk	 of	 developing	 cervical	 cancer	
due	to	the	persistence	of	 immunosuppression.	Furthermore,	
higher	prevalence	of	multiple	opportunistic	infections	and	a	
broad	range	of	HPV	genotypes	were	reported	in	HIV-infected	
women.[12]	To	the	best	of	our	knowledge,	this	cross-sectional	
study	is	the	largest	one	to	date	to	determine	the	prevalence	and	

[Downloaded free from http://www.amhsjournal.org on Thursday, January 20, 2022, IP: 182.48.231.33]



Pala, et al.: Genotyping of HPV among HIV‑infected women

213Archives of Medicine and Health Sciences ¦ Volume 9 ¦ Issue 2 ¦ July-December 2021

that	 HIV-positive	women	 are	 indeed	 at	 greater	 risk	 for	
the	 development	 of	 cervical	 cancer.	 Recent	 research	 has	
demonstrated	different	findings	for	HPV	prevalence	among	
HIV-infected	 women;	 furthermore,	 the	 tendency	 to	 a	
higher	prevalence	among	HIV-infected	cohort	is	invariably	
identified.[6,8]	Globally,	 the	 estimates	of	 the	prevalence	of	
HPV	among	these	cohorts	varied	by	 the	 level	of	 the	HIV	
epidemic	and	 region.[5]	This	variation	of	HPV	prevalence	
in	 various	 geographical	 locales	 could	 be	 to	 differing	
immunological	 and	 behavioral	 status	 of	 the	 participants,	
as	well	 as	 the	differences	 in	 sensitivity	of	 the	 assays	 and	
primers	used	for	PCR.[14]

In	 the	present	study,	diverse	HPV	genotypes	were	detected	
in	women	with	both	normal	services	as	well	as	with	cervical	
precancerous	 disease.	This	 diversified	HPV	genotypes	 in	
HIV-infected	women	 are	more	 frequently	 associated	with	
the	activation	or	persistence	of	pre-existing	infections,	due	to	
reduced	immunity.[15]	Minkoff	et al.	and	Sun	et al.	reported	
HPV	DNA	prevalence	 in	 their	 studies	 as	73%	and	60%	of	
HIV-infected	women,	respectively.	Studies	conducted	in	Sao	
Paulo	and	Brazil	also	showed	98%	and	100%	of	HPV	among	
HIV-infected	women,	respectively.[16-19]

distribution	of	specific	HPV	genotypes	among	HIV-infected	
women	in	Belagavi,	A	distict	place	from	the	southwest	Indian	
state	of	Karnataka.

The	present	study	documented	an	overall	higher	prevalence	
of	HPV	infection	(43.6%)	with	multiple	genotypes	indicating	

Table 2: Risk factors associated with human papillomavirus infection

Factor Any HPV Single HPV Multiple HPV HPV 16 Non‑HPV 16
Age	(years) 0.99	(0.94-1.05) 0.97	(0.91-1.03) 1.02	(0.96-1.09) 0.99	(0.90-1.09) 1.01	(0.92-1.11)
Education
Literate 0.50	(0.02-5.66) 1.57	(0.07-18.25) - - -
Illiterate Reference

Occupation
Salaried 0.90	(0.48-1.72) 0.63	(0.31-1.30) 1.59	(0.71-3.86) 3.30	(0.87-21.69) 0.30	(0.05-1.15)
Housewife Reference

Ever	pregnancy
Yes 4.47	(1.01-31.58) - 1.01	(0.21-7.37) - -
No Reference

Number	of	pregnancies
>3 0.86	(0.39-1.87) 1.14	(0.45-2.73) 0.73	(0.25-1.91) 0.88	(0.18-3.19) 1.13	(0.31-5.43)
3	or	less Reference

Number	of	sex	partners
2	or	more 1.80	(0.73-4.59) 1.34	(0.47-3.51) 1.41	(0.47-3.83) 2.12	(0.53-7.11) 0.47	(0.14-1.90)
1 Reference

Use	of	contraception
Yes 0.73	(0.37-1.42) 0.89	(0.43-1.90) 0.90	(0.40-2.10) 1.42	(0.45-5.41) 0.71	(0.18-2.22)
No Reference

Screened	for	CC
Yes 0.96	(0.16-5.53) 1.06	(0.85-1.28) 0.95	(0.68-1.18) 1.11	(0.78-1.35) 0.93	(0.74-1.28)
No Reference

STI	symptom
Yes 1.10	(0.52-2.34) 1.30	(0.5-2.93) 0.95	(0.35-2.37) 0.92	(0.20-3.20) 1.08	(0.31-5.11)
No Reference

Hist	of	opportunistic	infection
Yes 1.64	(0.55-5.57) 1.45	(0.42-6.71) 1.83	(0.45-12.39) - -
No Reference

CD4	(%) 1	(0.97-1.02) 0.99	(0.96-1.01) 1.01	(0.99-1.04) 1.01	(0.97-1.05) 0.98	(0.95-1.03)
*Absence	of	outcome	like	any	HPV,	single	HPV	is	a	taken	as	internal	standard,	197	subjects	considered,	-:	Indicates	that	variables	are	excluded	as	there	are	
zero	counts.	HPV:	Human	papillomavirus,	STI:	Sexually	transmitted	infections,	CC:	Cervical	cancer

Table 3: Relationship of prevalent carcinogenic 
human papillomavirus genotypes with risk of cervical 
intraepithelial neoplasia 2+ and cervical intraepithelial 
neoplasia 3 in HIV positive subjects

Variable OR (95% CI)

CIN 2+ and 3 
(versus N)

CIN 2+ and 3 
(versus ≤CIN1)

Carcinogenic 4.31	(0.67-84.07) 2.37	(0.29-49.12)
Possibly	carcinogenic 2.22	(0.26-14.56) 2.60	(0.27-20.92)
Non/un	carcinogenic 0.63	(0.11-3.33) 0.76	(009-5.80)
Single 0.54	(0.09-2.71) 1.22	(0.18-10.49)
Multiple 1.86	(0.37-10.62) 0.82	(0.10-5.69)
*OR	are	adjusted	for	age,	Number	of	pregnancy,	use	of	contraception,	
and	CD4.	Normal	and	inadequate	CIN	is	considered	as	“≤CIN1.”	
OR:	Odds	ratio,	CI:	Confidence	interval,	CIN:	Cervical	intraepithelial	
neoplasia
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In	the	present	study,	HPV	16	was	the	commonest	genotype	
found	 among	 HIV-infected	 women,	 followed	 by	 HPV	
33,	HPV	52,	 and	HPV	58.	 Similar	 to	 our	 study	 findings,	
Mane	et al.[15]	also	reported	that	HPV	16,	HPV	52,	and	HPV	
58	as	the	most	commonly	encountered	genotypes	in	their	study	
conducted	in	HIV-infected	women	in	the	Western	part	of	the	
country.[14]	In	contrast,	Luque	et al.	and	Badial	et al.	reported	
a	greater	prevalence	of	other	genotypes	among	HIV-positive	
women.[20,21]	Generally,	HPV	16	has	good	evolutionary	ability	
to	escape	the	 immune	surveillance	effects,	while	genotypes	
other	 than	HPV	16	 are	 often	 controlled	 by	 immunity.[22,23]	
Research	also	indicated	that	increased	HPV	prevalence	are	in	
direct	proportion	with	the	severity	of	immunosuppression.[14]	
We	found	that	parity	as	the	only	factor	is	significantly	associated	
with	any	HPV	infection.	This	can	be	attributed	to	the	changed	
hormonal	milieu	 due	 to	 pregnancy	 and	 immune	 response	
might	favor	the	presence	or	persistence	of	HPV	infection.[24,25]	
According	to	Liu	et al.,	2018	HIV-positive	women	have	higher	
risk	 of	 acquiring	HPV,	with	 risk	 inversely	 associated	with	
CD4	cell	count.[26]	According	to	Levi	et al.,	2002	HIV-positive	
women	have	higher	risk	of	acquiring	HPV,	with	risk	inversely	
associated	with	CD4	cell	count.[19]

Our	study	had	its	limitations,	and	first	we	did	not	consider	the	
ART	duration	for	further	evaluation	of	differences	between	the	
immunocompetent	and	immune-replete	status	of	women	on	
ART.	Second,	we	did	not	follow-up	the	patients	after	hospital	
discharge.	Also,	we	 acknowledge	 that	we	will	 not	 be	 able	
to	generalize	 the	findings	due	 to	 the	small	 sample	size	and	
single-centered	nature	of	the	study,	which	emphasizes	the	need	
for	larger	and	prospective	cohort	studies	further	to	elucidate	the	
association	of	immunosuppression	with	HPV	risk.	Our	study	
definitely	provide	incident	data,	however,	it	requires	further	
screening	at	primary	health	centers	to	have	the	effective	study	
of	incidence	and/or	prevalence

concluSion

We	observed	 a	 high	 prevalence	 of	HPV	 infection	 among	
HIV-positive	women	 from	Belagavi,	 India,	 with	 a	wide	
diversity	of	HPV	genotypes	and	a	greater	prevalence	of	HPV	
16.	Being	pregnant	(parity)	was	the	only	independent	factor	
associated	with	HPV	detection,	warranting	further	studies	to	
determine	the	correlation	with	pregnancy	outcomes.	In	Cosmo	
Politian	 cities/3	 tier	 cities	 there	 is	 a	 gap	 in	 the	 knowledge	
which	might	 be	 essential	 for	 the	 policymakers,	 and	 also	
present	 publication	might	 help	 treating	 clinicians	 towards	
incidence	data.	The	present	finding	is	also	having	relevance	
to	cancer	prevention	programs	early	screening	of	the	HPV	can	
definitely	help	in	early	diagnosis	and	treatment,	which	in	turn	
might	reduce	mortality.	However,	our	study	might	not	directly	
associated	with	HVP	vaccine.
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Detection of human papillomavirus 
genotypes in human immunodeficiency 
virus‑negative women in Belagavi, 
Karnataka
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Abstract:
BACKGROUND: Women are known to be at high risk of human papillomavirus (HPV) infection 
and its associated cervical pathology. However, limited data are available on circulating genotypes, 
especially among human  immunodeficiency virus  (HIV)‑negative women. Therefore,  the present 
study was designed to gauge the prevalence of HPV genotypes in HIV‑negative women.
MATERIALS AND METHODS: This cross‑sectional study was conducted on a total of 96 HIV‑negative 
women in the age range of 18–45 years. Cervical samples were collected from the transformation 
zone of the cervix using the deoxyribonucleic acid collection device (cytobrush), which was rinsed 
in 20 ml of PreservCyt® vial (Hologic, Inc.). HPV genotyping was done with the linear array HPV 
genotyping test (Roche, Branchburg, NJ, USA) at National Aids Research Institute, Pune.
RESULTS: A significant linear increasing trend in proportion of carcinogenic and noncarcinogenic 
genotypes over grade was observed (P = 0.039 and P = 0.0024, respectively). HPV 59 was reported to 
be the most common genotype followed by 16, 53, 62, and 72 but without any statistical significance.
CONCLUSION: Screening strategies incorporating HPV genotyping and vaccination should be 
effective in preventing cervical cancer in HIV‑negative women.
Keywords:
Carcinogens, genotype, Papillomaviridae, prevalence, vaccination

Introduction

Human papillomavirus (HPV) is 
nonenveloped deoxyribonucleic 

acid (DNA) virus with 7900 bp that infects 
keratinocytes of the stratified cutaneous 
and mucosal epidermis. HPV is classified 
into more than 200 genotypes, out of which 
more than 50 genotypes are associated with 
anogenital infections, and these genotypes 
are further subdivided into two broad 
groups as high‑risk (HR) and low‑risk (LR) 
genotypes based on its oncogenic potential[1,2]

as well as cutaneous and mucocutaneous 
based on tissue tropism.[3]

HPV infection is identified as one of 
the most common sexually transmitted 
infections worldwide along with human 
immunodeficiency virus (HIV) and syphilis. 
Certain genotypes of HPV are also identified 
as the leading cause of cervical cancer, 
which is the second most common cancer 
in middle‑aged women. HPV genotypes 
have been associated with the development 
of several types of squamous epithelial cell 
tumors such as cervical, vulvar, anal, penile, 
and oropharyngeal cancer representing 6% 
of cases worldwide.[4,5] The most common 
HR‑HPV is 16 and 18, and approximately 
70% of cervical cancer cases are due to these 
genotypes. LR‑HPV, especially 6 and 11, are 
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predominantly involved in the development of genital 
warts.[6]

Cervical cancer prevention programs consist mainly of 
cervical cancer screening by Papanicolaou (Pap) smear 
for early detection of precancerous lesions.[7] Although 
screening programs are in place and effective, cervical 
cancer remains a burden for any nation due to a large 
proportion of women who remain unscreened or 
unaware, as well as false‑negative Pap test results due 
to poor sensitivity of the test.[8‑10]

With the recent advancement in HPV vaccine 
introduction, there is a need for knowing the genotypes 
prevalent in the community.[11] Since the sensitivity 
and specificity of Pap smear are poor, cervical cancer 
screening programs are switching from cytology‑based 
screening to HR‑HPV testing. Therefore, PCR testing is 
a sensitive and noninvasive method for determining the 
presence of a cervical infection since HPV genotyping 
is important to determine the presence of HR types. 
However, limited data are available on circulating 
genotypes, especially among HIV‑negative women.[12]

In light of the above knowledge, the present study was 
designed to gauge the prevalence of HPV genotypes in 
HIV‑negative women in Belagavi, Karnataka, and investigate 
the types of HPV most frequently found in these patients.

Materials and Methods

Study design
This cross‑sectional study was approved by the Human 
Research Ethics Committee of the KLE University, 
Belagavi, India, in June 2013. The study participants 
included all HIV‑negative women aged from 18 to 
45 years (reproductive age), attending department of 
obstetrics and gynecology. Women were excluded if 
they had never been pregnant, had a hysterectomy, 
were in active labor, had abnormal bleeding, had history 
of sexually transmitted disease, or were unwilling to 
participate in the study. The study was explained to 
patients in their local language or English. The informed 
consent was obtained from all the study participants after 
providing the study fact sheet. A total of 96 HIV‑negative 
women of age ≥19 years were included in the study.

Data and sample collection

Demographic data of all the participants were collected 
and recorded in a structured questionnaire, which was 
approved by the ethics committee through interview by a 
gynecologist. After collecting data and informed consent, 
participants were subjected to routine gynecological 
examination which included general, pelvic, and 
speculum examination and sample collection. Based 

on the data provided by the participants, they were 
counseled on risk of sexual behavior and provided with 
contraceptives if needed. Return appointments and 
referrals were made as required by the gynecologist.

Samples for Papanicolaou test
The smears were collected with the help of Ayer’s spatula 
and cytobrush from the squamocolumnar junction 
by following the American Society of Cytopathology 
guidelines. The cellular material obtained was quickly 
smeared on a clean grease‑free glass slide. Two smears 
were prepared for each case. The glass slides were then 
fixed by using 95% ethyl alcohol. The smears were 
stained with Pap stain. Slides were examined under light 
microscope and were reported by a pathologist according 
to the 2001 Bethesda System.[13‑15]

Samples for human papillomavirus genotyping
Cervical samples were collected from the transformation zone 
of the cervix using the DNA collection device (cytobrush) 
which is rinsed in 20 ml of PreservCyt® vial (Hologic, Inc.). 
Samples were immediately stored at 4°C and transported 
to the laboratory at the department of microbiology where 
they were further stored at −20°C until DNA extraction.

Human papillomavirus genotyping
HPV genotyping was done with the linear array HPV 
genotyping test (Roche, Branchburg, NJ, USA) at 
National Aids Research Institute (NARI), Pune.

Total DNA was extracted from cervical samples collected 
in PreservCyt medium solution and purified using 
the AmpliLute Liquid Media Extraction Amplicor 
kit, following the manufacturer instructions (Roche 
Molecular Diagnostics, Branchburg, NJ, USA). All 
samples were genotyped by Linear Array HPV 
Genotyping Test as previously described.[15,16]

Statistical analysis
Data analysis was done using R i386.3.5.1. R Foundation 
for Statistical Computing Vienna, Austria statistical 
software z. Continuous data were represented in the form 
of mean ± standard deviation, and the categorical variables 
were represented by the frequency table. Trend analysis 
was done using Cochran Armitage trend test. Crude odds 
ratio was used to study the factors influencing the HPV. 
A P ≤ 0.05 was considered statistically significant.

Ethical clearance
Institutional Ethical Committee with Ref no KLEU/
Ethic/2012‑13/D‑4573 dated 18.03.2013.

Results

A total of 96 participants were enrolled in the study of 
mean age 32.07 ± 6.79 years, consisting of 13 HPV‑positive 
and 83 HPV‑negative cases.
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Almost 84.38% of women were married of which 14.8% 
had HPV. Among the participants 74.47% used the 
contraceptives. The current study reported that age was 
significantly associated with non HPV 16 genotypes 

which is contradictory to the study by Teixeira et al. that 
stated higher HR HPV prevalence in older age groups 
than in younger age groups (<26 years: 7.3%; 26–30 
years: 13.2%; 31–35 years: 11.9%). Condom followed 

Table 1: Baseline characteristics
Factor Subcategory Overall, 

n (%)
HPV (based on genotype result)

Yes (n=13), n (%) Noa, n (%)
Age group 19‑24 14 (14.74) 3 (21.43) 11 (78.57)

25‑29 14 (14.74) 2 (14.29) 12 (85.71)
30‑34 29 (30.53) 4 (13.79) 25 (86.21)
35‑39 20 (21.05) 1 (5) 19 (95)
≥40 18 (18.95) 2 (11.11) 16 (88.89)

Marital status Married 81 (84.38) 12 (14.81) 69 (85.19)
Divorced 7 (7.29) 0 7 (100)
Widow 3 (3.13) 0 3 (100)
Not disclosed 5 (5.21) 1 (20) 4 (80)

Number of family members 1‑2 5 (5.21) 1 (20) 4 (80)
3‑4 45 (46.88) 7 (15.56) 38 (84.44)
5‑6 32 (33.33) 3 (9.38) 29 (90.63)
≥7 14 (14.58) 2 (14.29) 12 (85.71)

Education Literate 88 (91.67) 11 (12.5) 77 (87.5)
Illiterate 8 (8.33) 2 (25) 6 (75)

Addiction Yes 12 (12.5) 2 (16.67) 10 (83.33)
No 84 (87.5) 11 (13.1) 73 (86.9)

Ever pregnant Yes 87 (90.63) 12 (13.79) 75 (86.21)
No 9 (9.38) 1 (11.11) 8 (88.89)

Number of pregnancies (among 
ever pregnant women)

1 26 (29.89) 6 (23.08) 20 (76.92)
2 38 (43.68) 4 (10.53) 34 (89.47)
3 17 (19.54) 2 (11.76) 15 (88.24)
4 6 (6.9) 0 6 (100)

Number of live births (among 
ever pregnant women)

0 2 (2.3) 0 2 (100)
1 40 (45.98) 8 (20) 32 (80)
2 30 (34.48) 2 (6.67) 28 (93.33)
3 14 (16.09) 2 (14.29) 12 (85.71)
4 1 (1.15) 0 1 (100)

Age of 1st vaginal intercourse Minor 7 (7.29) 3 (42.86) 4 (57.14)
18‑22 65 (67.71) 10 (15.38) 55 (84.62)
23‑27 18 (18.75) 0 18 (100)
28 and above 4 (4.17) 0 4 (100)
Never 2 (2.08) 0 2 (100)

Number of sexual 
partners (excluded 2 subjects)

1 89 (92.71) 12 (13.48) 77 (86.52)
2 5 (5.21) 1 (20) 4 (80)

Use of contraception Yes 70 (74.47) 10 (14.29) 60 (85.71)
No 24 (25.53) 3 (12.5) 21 (87.5)

Type of contraceptive (among 
subjects who used contraception)

Birth control pill 14 (20) 0 14 (100)
Injectable contraceptive 6 (8.57) 2 (33.33) 4 (66.67)
Condom 51 (72.86) 9 (17.65) 42 (82.35)
Diaphragm 0 ‑ ‑
Copper‑T 39 (55.71) 6 (15.38) 33 (84.62)
Others 1 (1.43) 0 1 (100)

Period of using contraception Month 14 (20) 3 (21.43) 11 (78.57)
Year 56 (80) 7 (12.5) 49 (87.5)

Use of contra. In last month Yes 31 (44.29) 2 (6.45) 29 (93.55)
No 39 (55.71) 8 (20.51) 31 (79.49)

Screened for cervical cancer ‑ ‑
How many times screened ‑ ‑
aGenotype result “No” is considered as HPV absent. HPV: Human papillomavirus
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by Copper‑T was reported as the common type of 
contraceptive used [Table 1].

It has been observed that out of 13 HPV‑positive cases, 
7 had Grade 1+, 5 had Grade 2+, 9 had Grade 3+, and 
2 had Grade 4+. A significant linear increasing trend 
in proportion of carcinogenic and noncarcinogenic 
genotypes over grade was observed (P = 0.039; P = 0.0024, 
respectively). HPV 59 was reported to be the most 
common genotype followed by 16, 53, 62, and 72 but 
without any statistical significance [Table 2].

Using univariate logistic regression, it was concluded 
that age was significantly associated with non‑HPV 
16 genotypes. Using odds ratio, it has been concluded 
that, for 1‑year increase in age, odds of absence 
of non‑HPV 16 genotype increased by a factor 
1.14 [Table 3].

Discussion

During the last few years, Pap smear is being replaced with 
HPV genotyping due to high sensitivity and specificity. 

Table 2: Prevalence of human papillomavirus genotypes, overall and stratified by grading among human 
papillomavirus
Genotype Overall, n (%) (95% CI) Grading P

1+ (n=7) 2+ (n=5) 3+ (n=9) 4+ (n=2)
Carcinogenic 12 (52.17) (32.52‑71.31) 28.57 (6.47‑64.77) 20 (2.25‑62.86) 88.89 (58.55‑98.77) 50 (6.08‑93.92) 0.0396*
Possibly’ carcinogenic 3 (13.04) (3.81‑30.87) 0 20 (2.25‑62.86) 11.11 (1.23‑41.45) 50 (6.08‑93.92) 0.1485
Noncarcinogenic 8 (34.78) (18.02‑55.11) 71.43 (35.23‑93.52) 60 (20.94‑90.56) 0 0 0.0024*
Carcinogenic HPV genotypes
HPV 16 2 (8.7) (1.85‑25.09) 0 0 22.22 (4.93‑54.38) 0 0.268
HPV 59 10 (43.48) (24.99‑63.50) 28.57 (6.47‑64.77) 20 (2.25‑62.86) 66.67 (34.78‑89.58) 50 (6.08‑93.92) 0.1487

Possibly’ carcinogenic HPV 
genotypes

HPV 53 2 (8.7) (1.85‑25.09) 0 20 (2.25‑62.86) 0 50 (6.08‑93.92) 0.268
HPV 70 1 (4.35) (0.47‑18.58) 0 0 11.11 (1.23‑41.45) 0 0.4442

Individual “noncarcinogenic” 
or “unknown carcinogenic” 
HPV genotype

HPV 42 1 (4.35) (0.47‑18.58) 14.29 (1.59‑50.08) 0 0 0 0.1918
HPV 54 1 (4.35) (0.47‑18.58) 14.29 (1.59‑50.08) 0 0 0 0.1918
HPV 61 1 (4.35) (0.47‑18.58) 14.29 (1.59‑50.08) 0 0 0 0.1918
HPV 62 2 (8.7) (1.85‑25.09) 14.29 (1.59‑50.08) 20 (2.25‑62.86) 0 0 0.2542
HPV 72 2 (8.7) (1.85‑25.09) 14.29 (1.59‑50.08) 20 (2.25‑62.86) 0 0 0.2542
CP6108 1 (4.35) (0.47‑18.58) 0 20 (2.25‑62.86) 0 0 0.7871

*Significant. HPV: Human papillomavirus, CI: Confidence interval

Table 3: Logistic regression analysis
Factor Any HPV Single HPV Multiple HPV HPV 16 Non‑HPV 16
Age (years) 0.92 (0.83‑1.01) 0.93 (084‑1.03) 0.85 (0.64‑1.05) 1.16 (0.95‑1.55) 0.88 (077‑0.98)
Education
Literate 0.43 (0.08‑3.17) 0.34 (0.06‑2.63) 0.49 (0.02‑11.09) 0.49 (0.02‑11.09) 0.34 (0.06‑2.63)
Illiterate Reference

Addiction
Yes 1.33 (0.26‑6.88) 1.67 (0.23‑7.84) 1.32 (0.06‑29.12) 7.55 (0.27‑209) 0.67 (0.03‑4.13)
No

Ever pregnancy
Yes 1.28 (0.15‑11.17) 2.86 (0.16‑52.46) 0.09 (0.01‑1.63) 0.56 (0.02‑12.45) 1.04 (0.16‑21.21)
No Reference

Number of sex partners
2 1.65 (0.08‑12.61) 2.03 (0.21‑19.95) 3.25 (0.14‑76.41) 2.03 (0.09‑15.81)
1 or less Reference

Use of contraception
Yes 1.28 (0.35‑6.19) 1.77 (0.35‑8.80) 0.36 (0.01‑9.81) 1.93 (0.09‑41.64) 0.99 (0.24‑4.05)
No Reference

HPV: Human papillomavirus
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Linear array genotyping and PCR testing with several 
primers were commonly used in many laboratories for 
HPV detection.[17,18] Linear array test, launched in 2006, 
is a PCR‑based strategy with pooled primer sets, coupled 
to hybridization to specific probes for 37 anogenital HPV 
genotypes immobilized on a nylon strip.[19‑24]

The prevalence of HPV DNA in the present study was 
observed to be 13/96, which was in slight contrast 
with the study conducted by Sun et al.[25] with HPV 
DNA being detected in 36% of negative women, and 
Minkoff et al. found a prevalence of 43%.[26] A study by 
Veldhuijzen et al. showed the prevalence of HR‑HPV as 
31.8% and LR‑HPV as 32.4% in HIV‑negative women.[27] 
A meta‑analysis conducted by Women’s Interagency HIV 
Study, 1999 showed prevalence of 28% in HIV‑negative 
women, respectively. Brazilian studies conducted by 
Campos et al.[28] found HPV DNA prevalence in 23.7% 
of cases. Nevertheless, Levi et al.[29] showed 100% of 
HIV‑negative women positive to HPV DNA. In this 
study, control group women were selected in a cervical 
pathology clinic, and a high positivity was expected to 
HPV DNA.

Among the patients in our study who were positive, HPV 
DNA type 59 and 16 were most common in 10 cases, 
whereas in a study conducted by Queiroz et al., the 
most common genotypes found were HPV 16 and HPV 
52.[22] In our study, most of the women had infection 
with single genotype, and this was in concordance with 
several studies carried out among HIV‑negative women. 
Findings of several studies resonated with the findings 
of the present study, thus concluding that HIV‑negative 
women were less prone to getting HPV infection.[22‑24]

A study by Clifford et al. and Sahasrabuddhe et al. found 
that the prevalence of HPV 16 was lower in the general 
population and that other high‑risk types (e.g., HPV 18, 
31, 33, 51, 52, and 58) were prevalent.[30,31] Many others 
have also demonstrated that other HPV subtypes, 
except 16 and 18, are clearly playing a role in HPV 
prevalence.[32‑34] In a study conducted by Rodolfo et al., 
the most common HPV genotype in HIV‑negative 
women was identified as HPV 16.[35]

The current study reported that age was significantly 
associated with non‑HPV 16 genotypes which was not 
in harmony with the findings of the study by Teixeira 
et al. that stated higher HR‑HPV prevalence in older age 
groups than in younger age groups (<26 years: 7.3%; 
26–30 years: 13.2%; 31–35 years: 11.9%) but no trend with 
age was found (P = 0.10). These contrasting results could 
be due to variation in the study design.[36]

To our knowledge, our study is the first of its kind in our 
geographical location to know the genotypes circulating 

in HIV‑negative women as very few prospective studies 
on HPV epidemiology in HIV‑negative women have 
been conducted.

The study, however, had few potential limitations as 
well. First, the FDA has approved vaccines, which 
were not effective against the most common genotypes 
found in our study. Second, further studies with larger 
population are required to identify the most common 
genotypes prevalent in our geographic location so as to 
use vaccine in prevention of HPV diseases.

Conclusion

Newer vaccines such as the nonavalent HPV vaccine 
present the possibility of better coverage for women 
and will need to be evaluated. Strengthening preventive 
efforts is necessary to improve early detection through 
increasing accessibility to screening programs, adherence 
to follow‑up among those with lesions, and intensifying 
health education for women living with HIV.
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Quantitative and qualitative evaluation 
of perception of medical faculty toward 
competency‑based medical education 
for undergraduate curriculum
Anita Teli, Sheetal Harakuni1, Chaitanya Kamat2

Abstract:
INTRODUCTION: Competency‑based medical education (CBME) is an outcome‑based education 
system. There is a big shift in roles and responsibilities of teachers, students, and teaching methods. 
This study was planned to evaluate the faculty perceptions and concepts toward the CBME and its 
implementation.
METHODOLOGY: This is a mixed‑method study with elements of qualitative (free listing and pile 
sorting) and quantitative (three‑point Likert scale) assessment of faculty perceptions on CBME 
designed through Google Forms, and the responses obtained were analyzed. Three hundred 
faculties were recruited for a quantitative study, out of which 125 responded. For qualitative analysis, 
the preclinical faculties (n = 20) were recruited. Percentages for the responses were calculated. 
Free‑listing and pile‑sorting exercise data were analyzed in Visual Anthropac 1.0 software.
RESULTS: The responses from participants showed encouraging analysis. A total of 128 faculty 
members responded that a response rate was 43%. Thirty‑eight responses were obtained through 
interview pertaining to the concepts (qualitative study) of CBME. From the free‑listed items or 
responses, the items were selected based on salience or ranking or investigator’s judgment for pile 
sorting to understand clustering of responses.
CONCLUSION: Majority of the faculties had a positive perception about the implementation of CBME. 
Coordination between the Preclinical, paraclinical and clinical departments  and proper lesson plan 
were the factors facilitating effective implementation. Inadequate faculty training and unanticipated 
holidays were the challenges for the implementation of CBME. Proper faculty training is the utmost 
important aspect in the effective implementation.
Keywords:
Challenges, competency‑based medical education, implementation, medical students, qualitative 
study, quantitative study

The Medical Council of India (MCI) has 
brought a paradigm shift in medical 

education from traditional curriculum 
to competency‑based medical education 
(CBME). CBME is the outcome‑based 
education system. The traditional type was 
teacher lead learning, while CBME is learner 
paced, focusing mainly on assessment of 

skill development by an individual. Various 
medical colleges and universities across 
the world have already implemented the 
CBME.[1] According to Frank et al.,[2] CBME 
is an outcome‑based approach to design, 
implement, assess, and evaluate a medical 
education program using an organized 
framework of competencies. CBME focuses 
also on clinical skills such as communication 
and professionalism beyond medical 
knowledge, thereby assuring holistic 

Address for 
correspondence:  

Dr. Anita Teli, 
Department of Physiology, 

KAHER’s J N Medical 
College, Belagavi, 
Karnataka, India. 

E-mail: anitaravighatnatti@
gmail.com

Submission: 07-10-2020 
Revised: 02-11-2020 

Accepted: 25-11-2020 
Published: 19-11-2021

Departments of 
Physiology, 1Microbiology 

and 2Anaesthesia, 
KAHER’s J N Medical 

College, Belagavi, 
Karnataka, India

Original Article

Access this article online
Quick Response Code:

Website:
www.bldeujournalhs.in

DOI:
10.4103/bjhs.bjhs_103_20

How to cite this article: Teli A, Harakuni S, Kamat C. 
Quantitative and qualitative evaluation of perception 
of medical faculty toward competency-based medical 
education for undergraduate curriculum. BLDE Univ 
J Health Sci 2021;0:0-0.

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

[Downloaded from http://www.bldeujournalhs.in on Wednesday, January 5, 2022, IP: 84.70.215.172]



Teli, et al.: Quantitative and qualitative analysis of perception about CBME

2 BLDE University Journal of Health Sciences  - Volume XX, Issue XX, Month 2021

learning.[3] The failure of current educational approaches 
in achieving a competent undergraduate in terms 
of proficient and compassionate medical graduate 
has initiated the shift in the curriculum design.[4,5] 
Ample of literature have been generated on CBME, its 
implementation, and related challenges in recent years.[6‑8] 
There is a need for faculty to understand the ideology 
behind the CBME and its designed competencies for 
proper implementation. There is a considerable shift 
in teacher’s role due to emphasis on outcome‑based 
teaching/learning and assessment methods along 
with inclusion of attitude, ethics, and communication 
module (AETCOM). Therefore, faculty training forms 
the essential component of CBME.[9] It is essential to 
analyze the anticipated barriers for the implementation 
and rectify the process of implementation.[10] Thus, this 
study was intended to evaluate the faculty perception 
and concepts toward the CBME.

Materials and Methods

This cross‑sectional observational study was conducted 
after obtaining the institutional ethical committee 
approval. Written informed consent was obtained from 
all the teaching faculties of the institute. The duration of 
the study was from May to September 2019. This was a 
mixed‑method study with elements of qualitative (free 
listing and pile sorting) and quantitative assessment of 
faculty perceptions on CBME through Google Forms. 
All faculties (n = 300) were recruited for a quantitative 
study. For qualitative analysis, year 1 faculties (n = 20), 
presently involved in implementation, were recruited. 
Any incomplete responses were excluded.

Parameter
For the quantitative data, prevalidated standard 
published questionnaire [Table 1] was used for assessing 
the perceptions on a three‑point Likert scale (where 
1 – disagree, 2 – neutral, and 3 – agree) and was 
distributed to all the staff members through Google 
Forms. The data collected from the questionnaire were 
analyzed using a Google Forms linked spreadsheet.

For the qualitative data, the study tools used were:
1. Free listing: The perception about the key aspects 

of CBME and the challenges involved in its 
implementation was identified using free‑listing tool

2. Pile sorting: The relationship between the identified 
key aspects and the salient challenges was recognized 
by pile‑sorting tool.

Free listing
The following four stimulus research questions were 
used for the study:
1. What are the challenges in the implementation of 

CBME according to you?

2. Which aspect of CBME curriculum is beneficial for 
students according to you?

3. What measures you can take to facilitate the 
implementation of CBME?

4. What do you think of assessment in CBME?

The protocol was designed and the data were collected by 
one‑on‑one interview. The intention of the interview was 
briefed by the investigator to the participant. Investigator 
himself read all the research questions to the participant 
one after the other, and it was confirmed that they 
clearly understood each of the questions. Investigator 
wrote all the answers given by participants (in short 
sentences) in a book and verified that participants were 
clear about their answers once the responses were 
recorded. The responses obtained were analyzed by the 
Visual Anthropac software. The Smith’s Salience Score 
was calculated, and depending on the elbow (cutoff) 
observed, salient variables were selected for the next 
step of pile sorting.

Pile sorting
Pile sorting was done to understand the similarities 
and differences among the responses obtained by the 
participants. The responses recorded were categorized 
into specific themes or groups. The pile‑sorting method 
was also done on a one‑to‑one interaction. The responses 
obtained for the above questions were subjected 
to content analysis and based on agreement with 
respondent given generalized names or descriptions. 
Similar concepts or descriptions were compiled under 
a common name agreeable to all participants. From the 
free‑listed items or responses, the items were selected 
for pile sorting to understand clustering of responses, by 
means of the salience score cutoff and also based on the 
investigator’s judgment of the importance or relevance 
of items.

Statistical analysis
Quantitative data were processed using a Google Forms 
linked spreadsheet. The percentage of the responses 
was calculated. Free‑listing and pile‑sorting exercise 
data were entered and analyzed in Visual Anthropac 
1.0 software.

Results

Quantitative data
A prevalidated standard questionnaire[11] containing a 
total of 29 questions was asked to all the faculties (n = 300), 
out of which only 125 responded. Out of 125 responses, 
25 responses were from preclinical, 38 responses were 
from paraclinical, and 62 responses were from clinical 
branches. The data were compiled and analyzed, as 
shown in Table 1.
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Qualitative data
Free‑listing exercise involving responses by faculty 
participants of the study on the various aspects of newly 
introduced “competency‑based medical education” (CBME) 
curriculum in India gave the following results.

What measures you can take to facilitate the 
implementation of competency‑based medical education?
Nine variants of responses were observed in free listing, 
of which 8 items (lesson plan, coordination, time, 

innovative teaching, teaching aids, student feedback, 
training, and assessment plan) were selected for pile 
sorting.

What are the challenges in the implementation of 
competency‑based medical education according to you?
Out of 49 items of free listing, 8 items (resources, 
time, assessment, coordination, outcomes, acceptance, 
holidays, and training) were selected for pile sorting.

Table 1: Faculty perception regarding the competency-based medical education on a three-point Likert scale[11]

Item 
number

Statements 1 - Disagree 2 - Neutral 3 - Agree

1 CBME represents an important trend in current methods of medical education 4 (3.2) 41 (33) 79 (63.7)
2 CBME involves the integration of education and productive work within the learning 

process
2 (1.6) 47 (37.9) 75 (60.5)

3 CBME is associated with efforts to involve students and educational institutions in national 
development

8 (6.5) 53 (43.1) 62 (50.4)

4 CBME is associated with efforts to combine theory with practice 4 (3.3) 40 (32.5) 79 (64.2)
5 CBME is third‑grade medical education producing third‑grade graduates and “barefoot 

doctors”
82 (66.7) 29 (23.6) 12 (9.8)

6 In CBME, student activities are related to plan educational goals and objectives 5 (4) 36 (29) 83 (66.9)
7 CBME gives students more opportunities than hospital‑based education to learn about the 

social, cultural, and ethnic aspects of medical practice
19 (15.3) 56 (45.2) 49 (39.5)

8 CBME is not scientifically based (based only on soft sciences) and basic sciences are 
neglected

76 (61.3) 34 (27.4) 14 (11.3)

9 CBME requires a synthesis of clinical skills, knowledge, capabilities, and attitudes 3 (2.4) 37 (29.8) 84 (67.7)
10 CBME is directed toward priority health needs 6 (4.9) 47 (38.5) 69 (56.5)
11 CBME trains students to work together as a multidisciplinary team (involving students, 

teachers, community members, and representatives of health and other sectors)
4 (3.3) 48 (39) 71 (57.7)

12 CBME focuses mainly on the health of the community, not the individual 41 (33.1) 54 (43.5) 29 (23.4)
13 CBME produces community health doctors/specialists 12 (9.7) 45 (36.3) 67 (54)
14 CBME can help graduates consider the well‑being of patients, families, and the community 6 (4.8) 43 (34.7) 75 (60.5)
15 CBME gives students a foundation for a holistic approach to health‑care delivery 5 (4) 48 (38.7) 71 (57.3)
16 CBME keeps the educational process up to date by continuously confronting students with 

reality
5 (4.1) 49 (40.2) 68 (55.7)

17 CBME improves the quality of health services 7 (5.7) 53 (43.1) 63 (51.2)
18 CBME may contribute to equity in health services delivery 10 (8.2) 68 (55.7) 44 (36.1)
19 CBME may equip students with competencies they would never learn otherwise, e.g., 

leadership skills
14 (11.4) 44 (35.8) 65 (52.8)

20 CBME may equip students with competencies they would never learn otherwise, e.g., the 
capability to interact with the community

18 (14.5) 45 (36.3) 61 (49.2)

21 CBME may equip students with competencies they would never learn otherwise, e.g., the 
ability to work in a team

28 (22.8) 45 (36.3) 50 (40.7)

22 Graduates from CBME programs are not competent in dealing with patients, as they 
spend most of their time in the community

78 (62.9) 35 (28.2) 11 (8.9)

23 CBME may help in strengthening the college in some aspects, such as politically, 
financially, and morally

66 (54.1) 32 (26.2) 24 (19.7)

24 CBME keeps the curriculum updated, since the priorities of health problems constantly 
change

8 (6.5) 44 (35.5) 72 (58.1)

25 One of the challenges of CBME is giving priority to student improvement rather than health 
services improvement

27 (22) 52 (42.3) 44 (35.8)

26 One of the main challenges of CBME is lack of complete faculty commitment to it 23 (18.7) 48 (39) 52 (42.3)
27 Resistance from health professionals responsible for health services is one of the 

difficulties expected
22 (18.3) 50 (41.7) 48 (40)

28 CBME is expensive and requires more resources than do traditional approaches 31 (25) 47 (37.9) 46 (37.1)
29 Lack of continuity of financial support from health and academic institutions will hinder the 

implementation of CBME
18 (14.5) 58 (46.8) 48 (38.7)

CBME: Competency‑based medical education
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Which aspect of competency‑based medical education 
curriculum is beneficial for students according to you?
Twelve items were identified, of which 11 items (early 
clinical exposure [ECE], foundation course, AETCOM, 
self‑directed learning, small group teaching, alignment, 
integration, assessment, sports and extracurricular 
activities, professionalism, and electives) were selected 
for pile sorting.

What do you think of assessment in competency‑based 
medical education?
There were 14 items, of which 8 (frequency, difficulty, 
training, time, feasibility, feedback, genuineness, and 
resource) items were selected for pile sorting.

In free listing, the top items based on salience score and 
average ranking for the four questions on CBME were 
as follows and are shown in Tables 2‑5.

The multidimensional scaling and cluster analysis of 
selected items for questions on CBME gave the following 
pictures:

What measures you can take to facilitate the 
implementation of competency‑based medical 
education?
ID of pile‑sort items: 1. Lesson plan, 2. Coordination, 3. 
Time management, 4. Innovative teaching, 5. Teaching 
aids, 6. Student feedback, 7. Training, and 8. Assessment 
plan  [Figure 1].

Coordination and time management are piled together in 
cluster analysis which was consistent with manual piling 
by participants who stated that these are two related 
factors which are together responsible for effective 
implementation of CBME. Similarly, lesson plan, 
teaching aids, and innovative teaching methods were 
piled together because these were measures which will 
help to facilitate the CBME. Student feedback and faculty 
training will also go hand in hand because training of 
faculty will improve CBME and student feedback on 
CBME will help better training of faculty and improve 
implementation.

What are the challenges in the implementation of 
competency‑based medical education according 
to you?
ID of pile‑sort items: 1. Resources, 2. Time required, 
3 .Assessment,  4 .Coordination,  5 .  Outcomes, 
6. Acceptance, 7. Holidays, and 8. Training  [Figure 2].

Acceptance of the CBME among students and faculty, 
abundance of holidays and need for additional training 
for faculty, etc., were considered as some independent 
issues which pose challenges to CBME but grouped 
together based on analysis, obviously showing high 

importance compared to others. Resources for planning 
and conducting CBME as per schedule, time required 
for it, and the need for timely assessment of each 
session were thought to be some challenges related 
to each other due to their effect on the critical steps 
of CBME.

Which aspect of competency‑based medical 
education curriculum is beneficial for students 
according to you?
ID of pile‑sort  i tems: 1.  ECE, 2.  Foundation 
Course, 3. AETCOM, 4. Self‑directed learning, 5. 
Small group teaching, 6. Alignment, 7. Integration, 
8. Assessment, 9. Sports and Extracurricular activities, 
10. Professionalism, and 11. Electives [Figure 3].

Items 1, 2, 3, 4, and 5 were clustered by software as 
partially by participants too, which might be due to the 

Table 4: Free listing: Depicting the salience score 
and average ranking of top items for question 3

Which aspect of CBME curriculum is beneficial for students 
according to you?

Items Salience score Average ranking
ECE 0.795 1.68
Integration 0.422 2.17
AETCOM 0.257 2.89
SDL 0.219 2.88
Alignment 0.287 2.13
Foundation course 0.148 3.5
ECE: Early clinical exposure, AETCOM: Attitude, ethics, and communication 
module, SDL: Self‑directed learning, CBME: Competency‑based medical 
education

Table 2: Free listing: Depicting the salience score 
and average ranking of top items for question 1
What measures you can take to facilitate the implementation of 

CBME?
Items Salience score Average ranking
Lesson plan 0.762 1.35
Coordination 0.517 2.06
Time management 0.35 2.18
Innovative teaching 0.158 2.5
Teaching aids 0.025 4
Student feedback 0.033 3
CBME: Competency‑based medical education

Table 3: Free listing: Depicting the salience score 
and average ranking of top items for question 2

What are the challenges in the implementation of CBME 
according to you?

Items Salience score Average ranking
Time constraints 0.199 2.33
Assessment difficulties 0.162 2.4
lack of workforce 0.15 1
Infrastructure issues 0.075 3
Workforce deficiency 0.133 1.33
Infrastructure issues 0.063 2
CBME: Competency‑based medical education
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Figure 2: Multidimensional scaling and cluster analysis of question 2

Figure 3: Multidimensional scaling and cluster analysis of question 3 Figure 4: Multidimensional scaling and cluster analysis of question 4
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fact that these items were the novel things about CBME 
based on which the program aims to improve medical 
education. Alignment of curriculum with objectives and 
integrated session by various related departments are 
the aspects of CBME which are unique to it by which the 
CBME tries to bring a multidisciplinary holistic approach 
to health‑care education.

What do you think of assessment in competency‑based 
medical education? 
ID of pile‑sort items: 1. Frequency of assessments, 
2. Difficulty of conducting, 3. Training of faculty, 4. Time 
required, 5. Feasibility issues, 6. Importance of feedback, 
7. Genuineness of assessments, and 8. Importance of 
resource for assessments [Figure 4].

Items 1, 2, and 3 were clustered by software as well as 
participants too, indicating that the increased frequency 
of assessments poses difficulty in the conduct of 
assessment and needs appropriate training of the faculty. 
Items 4 and 5 were clustered separately indicating them 

as individual issues to be considered during assessment. 
Items 6, 7, and 8 were clustered because they were critical 
for planning and conducting assessment (resources for 
assessment, genuineness, and student feedback).

Discussion

The aim of the study was to assess the faculty perception of 
the new CBME curriculum, recently introduced by MCI. 
Faculty perception about the implementation of CBME 
to the undergraduate curriculum was quantitatively and 
qualitatively evaluated. The perception of the faculty 
showed varied responses.

The implementation of CBME by Medical council of India 
has thrown the unparalleled challenges on the medical 
fraternity. Our study is an attempt to find the nature and 
extent of effect of the faculty academic activities in this 
scenario and is probably the first of its kind and unique in 
terms of evaluation of both quantitative and qualitative 
analysis of faculty perception of CBME.

The results illustrated that the majority of the faculties 
agree with various salient features of CBME. Faculties 
agree that CBME represents an important drift in current 
medical education intending to involve the integration 
of education along with the productive work within the 
learning process. CBME is planned to combine theory 
with practice, and the planning of students’ activities 
is based on educational goals and objectives. CBME 
helps in the synthesis of clinical skills, knowledge, 
capabilities, and attitudes, and it trains students to work 

Table 5: Free listing: Depicting the salience score 
and average ranking of top items for question 4

What do you think of assessment in CBME?
Items Salience score Average ranking
Feedback 0.321 2.1
Difficulty 0.247 2
Beneficial 0.253 2.14
Frequency 0.292 1.43
Resources 0.142 2.6
Training 0.188 1.8
CBME: Competency‑based medical education
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in a multidisciplinary team. Seventy‑one of the faculties 
believed that the new curriculum intends to give the 
students a basic foundation toward health‑care delivery 
by holistic approach,[12,13] and it keeps the educational 
process or curriculum updated as well it improves the 
quality of health care. Our findings are consistent with 
the study,[11] in which majority of the issues related to 
CBME are agreed upon by participants of medical as 
well as dental college.

Students get equal opportunities to learn about the social, 
cultural, and ethnic aspects of medical practice through 
community and hospital‑based education in CBME. The 
focus lies mainly on the health of the community, thereby 
contributing to equity in health‑care delivery services. 
Implementation of CBME can be impeded by lack of 
financial support from health and academic institutions. 
These were some of the statements for which there were 
neutral responses by the faculty. These neutral responses 
may be due to lack of proper training and awareness of 
the faculty regarding CBME. Our findings are consistent 
with the study done by Mahrous.[11]

Eighty‑two of the faculties disagreed that CBME is 
third‑grade medical education producing third‑grade 
graduates and “barefoot doctors.” Faculty disagreed 
that there is negligence for basic sciences in CBME and 
it has no scientific base. 78% of the faculties contradict 
that graduates from CBME programs are incompetent 
in dealing with patients, as most of the time is spent by 
them in the community. Sixty‑six percent of the faculties 
did not agree that CBME may help strengthen the college 
financially and politically. Most of the findings of our 
study were in agreement with another study done on 
the quantitative perception of dental as well as medical 
faculty on CBME.[11]

The preclinical department faculties were chosen for 
qualitative analysis who were already sensitized in 
CBME. To understand the perspectives of the faculty 
regarding the program, the free‑listing and pile‑sorting 
methods were adopted. Many studies have adopted 
these methods in different settings.[14,15]

The free listing and pile sorting employed showed proper 
coordination between the departments and within the 
departments along with proper time management in 
planning and conducting the classes were the measures 
responsible for implementation of CBME. Feedback to 
the student by teachers and faculty training may further 
support the effective implementation. Several earlier 
studies done have identified that giving feedback to 
students by teachers and taking reflection from students 
on teacher feedbacks are the two important aspects of 
effective implementation of CBME.[16,17]

Student and staff acceptance of the new curriculum, 
unanticipated holidays, and inadequate training of the 
faculty were considered as some independent issues 
which pose challenges to CBME. Resources for planning 
and conducting CBME as per schedule, time required 
for it, and the need for timely assessment of each session 
were thought to be some other challenges. Several studies 
have similar findings as ours, and they also state that 
proper sensitization and training are the major challenges 
and can be overcome if effective measures taken.[18‑20]

Alignment of curriculum with objectives and integrated 
session by various related departments were the 
beneficial aspects of CBME which are unique to it by 
which the CBME tries to bring a multidisciplinary holistic 
approach to health‑care education. Similar suggestions 
are given in a study by Shah et al.[16]

Lack of proper guidelines for assessment, increased 
frequency of assessment, and resources are some of 
the hurdles faced by faculty for assessing students. 
The findings of our study are consistent with the study 
conducted by Shrivastava et al.[20]

Conclusion

The majority of the responses by faculty being positive 
indicate that CBME is the need of the hour. The 
negative or neutral response obtained hint toward the 
challenges to be considered while implementing CBME . 
Free‑listing and pile‑sorting method applied among 
preclinical faculty found coordination and proper lesson 
plan were the important factors facilitating effective 
implementation. Inadequate training, unanticipated 
holidays, and inability to do timely assessment were the 
challenges for the implementation. ECE, self‑directed 
learning, and foundation course were the novel things 
of CBME which help improve the medical education. 
Alignment and integration of various departments 
are the unique concepts of CBME which brings about 
a multidisciplinary holistic approach to health care. 
Increased frequency and feedback lead assessment 
help improve the quality of medical education among 
students in CBME. Proper training through workshops 
like curriculum implementation support program 
should be given to all staff to bring about its effective 
implementation of CBME.

Strength
The strengths of the study are that the faculty response 
rate was high, and the participants were adequately 
representative of various departments. The study was 
conducted, and responses were collected within months 
of CBME implementation, thus preventing recall bias 
amongst respondents and alterations of the factors. To 
the best of our knowledge, this is the first study which has 
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assessed the qualitative perception of preclinical faculty 
in North Karnataka. Hence, the result of this study will 
help in overcoming the barriers in the implementation 
across the other phases.

Limitation
The study needs an extension of data collection over 
other institutions, so as to have faculty perceptions, in 
different settings. The duration of the study was limited 
to 4 months to achieve an on‑ground snapshot. This 
might have been ineffectual as the situation is dynamic 
and newer trends might have emerged in the succeeding 
time period.
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INTRODUCTION

Tuberculosis (TB) is a major global health problem.[1‑3] 
Laboratory diagnosis of  TB is of  crucial importance for 
TB control. With the advent of  acid‑fast staining, it was 
possible to demonstrate acid‑fast bacilli (AFB) as diagnostic 
evidence of  TB. Even in the present era of  molecular 

diagnosis, microscopic examination for AFB is still relevant 
as it is an economical diagnostic option in resource‑limited 
settings.[3] There are various methods which can detect AFB 
from clinical samples. The Gabbet’s staining method[4] has 
been considered to have certain advantages in the field 

Background: Sputum staining for acid-fast bacilli and microscopic examination methods are more 
sensitive and specific, less time consuming, low cost than other methods for the diagnosis of pulmonary 
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Methods: In this cross-sectional study conducted over 1-year (n = 109), the sensitivity, specificity and 
cost-effectiveness of Gabbet’s staining, Ziehl–Neelsen (Z-N) staining for the diagnosis of pulmonary TB 
were studied considering with fluorescence staining method as the gold standard.
Results: Majority of the patients belonged to the age group between 21 and 40 years (45.5%). With 
fluorescence staining, it was found that 25 of the 44 positive smears were of good quality, 12 were of 
average quality and 7 had poor quality. With Z‑N staining, 9/29 of the positive smears were of good quality, 
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setting. We aimed to study the sensitivity, specificity and cost 
effectiveness of  Gabbet’s, staining, Ziehl–Neelsen (Z‑N) 
staining in a microbiology laboratory at a medical college 
teaching hospital in South India.

MATERIAL AND METHODS

It is the cross‑sectional study; permission to conduct the 
study was obtained from institutional Ethics Committee on 
Human Subjects' Research of  Jawaharlal Nehru Medical 
College, Belagavi. The study was conducted on sputum 
samples from patients clinically suspected to have pulmonary 
TB that were received at the microbiology laboratory and 
Revised National TB Control Programme (RNTCP) 
Designated Microscopy Centre, Dr. Prabhakar Kore 
Charitable Hospital Belagavi Karnataka, India, from January 
to December 2018. Patients known to have any other chest 
diseases were excluded from the study.

Early morning sputum samples were collected according 
to the RNTCP guidelines.

The patients were given clean, sterile, leak‑proof, wide 
mouth containers on his/her first attendance. They were 
instructed to collect the sample as per the following 
steps: The patient was asked to take a deep breath for 
two to three times; Then cough out deep from the chest; 
Open the container and spit the sputum into a universal 
sterile container; Close the container. If  sputum was 
mucoid then only it is accepted, if  only saliva is present 
it should be rejected. A good specimen should be thick, 
mucopurulent and sufficient quantity (5 mL). After labelling 
the collected specimen was transported to the laboratory 
as soon as possible. If  there was a delay in transporting the 
specimens they were refrigerated to inhibit the growth of  
the unwanted microorganisms.

Gross examination of  sputum was done specifically noting 
the consistency and appearance: normal/viscoelastic, 
colour: (yellow/green/red tinged) and odour (normal/
putrid). The prepared smear was stained and observed 
under bright field microscopy, Z‑N stain[5] fluorescence 
microscopy (Table 1)[6] and Gabbet’s staining.[4] The 
Gabbet’s stain is used as an alternative to Z‑N stain in a 
bright field microscope for the detection of  AFB. The 
principle of  Gabbet’s staining is same as Z‑N staining. By 
fluorescence staining technique, slides can be examined at 
a lower magnification that allows it to examine much larger 
area per unit time. The area that requires 10 min to examine 
by Z‑N stain can be examined in 2 min by fluorescence 
microscopy.

Gabbet’s staining carbolfuchsin used as a primary stain and 
Gabbet’s methylene blue is used as both decolouriser as 
well as a counter stain. Compared with Z‑N stain, Gabbet’s 
stain is less time consuming and simple to use. It does not 
need the heating step in staining procedure (hence called 
‘cold staining’) and also does not require the decolourising 
step. It is economical and less cumbersome as well.

As per the RNTCP guidelines,[5,6] there is a different grading 
system according to the number of  bacilli present in the 
different numbers of  fields in bright field and fluorescence 
microscopy (Table 1). The grading of  the smear was also 
done according to the quality of  staining (Table 2).

Table 1: Sputum smear grading on Ziehl–Neelsen and 
fluorescent staining
Z‑N staining 
grading (using 100×oil 
immersion objective 
and 10×eye piece)

Auramine O 
fluorescent staining 
grading (using 20 or 
25×  objective and  
piece)

Report

None after examination 
of 100 fields

No AFB per 100 fields Negative

1–9/100 fields 1–3 AFB/100 fields Doubtful 
positive/repeat

10–99/100 fields 1–10 AFB/field after 
examination of 100 
fields

1+

1–10/field after 
examination of 50 fields

11–100 AFB/field after 
examination of 50 fields

2+

>10/field after 
examination of 20 fields

>100 AFB/field after 
examination of 20 fields

3+

Z‑N=Ziehl–Neelsen; AFB=Acid‑fast bacilli   
Source: reference 5

Table 2: Quality analysis grading
Quality of staining Good Average Poor

Appearance of bacterial morphology 3+ 2+ 1+
Background quality 3+ 2+ 1+
Clarity of smear 3+ 2+ 1+

Statistical analysis
Considering fluorescence staining as the ‘gold standard’, 
the sensitivity, specificity, positive predictive value (PPV) 
and negative predictive value (NPV) of  Z‑N stain and 
Gabbet’s stain were calculated.

RESULTS

During the study, of  109 sputum samples were collected; 
there were 68 (62.4%) males. Majority of  the patients 
belonged to the age group between 21 and 40 years (45.5%). 
Further, the positive smears were studied for qualitative 
measures, such as, bacterial morphology, background 
quality and clarity of  smear and they were classified as 
good, average and poor. With fluorescence staining, it 
was found that 25 of  the 44 positive smears were of  good 
quality, 12 were of  average quality and 7 had poor quality. 
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With Z‑N staining, 9 of  the 29 positive smears were of  
good quality, 10 were of  average quality and poor quality 
each. With Gabbet’s staining, 12 of  the 33 positive smears 
were of  good quality, 14 were of  average quality and 7 were 
of  poor quality.

The sensitivity, specificity, PPV, NPV of  Z‑N staining 
and Gabbet’s staining considering fluorescence staining as 
‘gold standard’ is shown in Table 3. Gabbet’s staining had 
a higher sensitivity (75% vs. 65.9%) and similar specificity 
compared with Z‑N stain (Table 3). Cross‑tabulation of  
AFB grading by fluorescence, Z‑N and Gabbet’s staining 
methods is shown in Table 4.

Table 3: Sensitivity, specificity, positive predictive value, 
negative predictive value of acid‑fast bacilli staining as per 
Ziehl‑Neelsen staining and Gabbet’s staining positivity
Staining 
method

Fluorescence 
staining

Total Comments

Positive Negative

Z‑N staining
Positive 29 0 29 Sensitivity 65.9%; 

specificity 100%; PPV 
100%; NPV 81.3%

Negative 15 65 80
Total 44 65 109

Gabbet’s staining
Positive 33 0 33 Sensitivity 75%; 

specificity 100%; PPV 
100%; NPV 85.5%

Negative 11 65 76
Total 44 65 109

PPV=Positive predictive value; NPV=Negative predictive value; 
Z‑N=Ziehl–Neelsen

Table 4: Acid‑fast bacilli grading by fluorescence staining, 
Ziehl–Neelsen stain and Gabbet’s stain
Grading Negative Fluorescence staining Total

Scanty 1+ 2+ 3+

Z‑N staining
Negative 65 9 3 3 0 80
Scanty 0 1 0 2 3 6
1+ 0 0 2 2 1 5
2+ 0 1 1 4 3 9
3+ 0 1 2 0 6 9
Total 65 12 8 11 13 109

Gabbet’s staining
Negative 65 7 2 1 1 76
Scanty 0 3 1 3 0 7
1+ 0 1 2 2 1 6
2+ 0 0 1 4 4 9
3+ 0 1 2 1 7 11
Total 65 12 8 11 13 109

DISCUSSION

In the Z‑N method, the basic fuchsin phenol dye is 
used hot. This results in melting of  the unsaponifiable 
waxy substance on the surface of  the cell wall. The Z‑N 
staining is a cumbersome method because it requires heat 
application during the carbolfuchsin staining and, therefore, 
the need for a flame source. In the cold staining methods 
developed for the demonstration of  AFB have been 

designed by eliminating heating step of  Z‑N technique[7]. 
In a cold staining method, the Gabbet’s staining method, 
methylene blue acts as decolouriser and counter stain, it 
has been advocated as an alternative staining technique.

The present study aimed to compare the performance of  
Z‑N stain, Gabbet’s stain with fluorescence stain. The smears 
were prepared from the samples and observed by both 
bright field microscopy and fluorescence microscopy. Age 
wise distribution of  samples in our study were distributed 
into five groups, we found majority of  them belonged to 
age group between 21‑40 years (45.5%). In another study[8] 
majority of  AFB (48.7%) positive were observed to be in 
the age group between of  15‑ 30 years. The present study 
showed male preponderance among pulmonary TB patients. 
Similar results were reported in another study [8,9].

Our study showed that majority of  subjects were positive 
by fluorescence staining 44 (40.4%) followed by Gabbet’s 
staining 33 (30.3%) and Z‑N staining 29 (26. 6%). Similar 
reports were documented in another study[8] in which out 
of  total 176 sputum samples, 68 (38.6%) were positive by 
fluorescence stain and 35 (19.9%) were positive by Z‑N 
stain method. In a study[10] conducted in Navi Mumbai, 
number of  smears positive for AFB by ZN method, 
Gabbet’s method and fluorescent method were 13 (16%), 
7 (9%) and 26 (33%) respectively.

Fluorescence staining method was found to be more 
efficient as compared to ZN staining. In another study[10] 
the authors also found that the fluorescence staining was 
more sensitive as compared to Z‑N staining, which is in 
accordance with the observations documented in our study.

Another study[11] 200 sputum samples from suspected 
cases of  pulmonary tuberculosis from Santhiram General 
Hospital, Nandyal, Andhra Pradesh, India were studied 
comparing Gabbet’s, fluorescent staining with Z‑N staining. 
The authors[11] reported that 18.5% were positive by Z‑N 
method, 16.5% were positive by Gabbet’s staining and 
23.5% were positive by fluorescent staining method.

In the present study Gabbet’s staining was found to be 
more sensitive than the Z‑N staining (75% Vs 65.9%). 
In another study[12] Z‑N stain and Gabbet’s staining had 
a sensitivity 83.5% and 62.2% respectively considering 
fluorescence staining as the gold standard. In our study 
the NPV for Z‑N stain was 81.25% compared with 85.5% 
observed for Gabbet’s stain.

In a study[13] from Egypt, the authors evaluated three 
different staining techniques used in the detection of  
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AFB, namely, the conventional ZN stain and two cold 
stains: Gabbett’s cold stain and modified cold stain (MCS). 
Considering culture as the gold standard, the highest 
sensitivity (76.6%) and specificity (98.5%) were seen for 
Gabbett’s stain. ZN stain had a sensitivity and specificity 
of  70 and 97.1% respectively and modified cold stain had 
a sensitivity and specificity of  60% and 95.7%, respectively. 
In a study[14] from Manipal, of  the 260 samples, 16 (6.2%), 
15 (5.8%), and 13 (5%) tested positive for AFB results with 
fluorescent staining, modified cold staining, and Gabbet’s 
staining, respectively. The sensitivity of  Gabbet’s staining 
and modified cold staining, in comparison with that of  FS, 
was 81.3% and 93.8%, respectively. The concordance of  
Gabbet’s staining (0.988) and modified cold staining (0.996) 
with fluorescent staining was good.

The present study analyzed the quality of  the stained 
smears and was graded as ‘good’ (3+), ‘average’ (2+) and 
‘poor’ (1+) on the basis of  appearance of  the bacterial 
morphology, background quality and clarity of  smear. We 
found 46 smears could be categorized into good, 36 into 
average and 24 into poor quality. This categorization is first 
of  a kind for assessment of  the quality of  smears which 
helped in proper analysis and comparison between various 
staining techniques used in the present study. The utility 
of  this system needs to be validated in future studies with 
an appropriate sample size.

Another recent prospective study (15) conducted in 266 
sputum samples received at the DMC at a government 
tertiary care hospital were subjected to Z‑N staining 
modified cold stain and fluorescent microscopy. The 
authors [15] reported that the concordance of  results 
between Z‑N and modified cold method was 97.3%. 
The authors reported that the modified cold method 
was economical and safe and can be adopted for training 
purposes.

Our observations suggest that Gabbet’s staining can be 
used in low resource settings as an economic and easy to 
perform method for demonstrating AFB.
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A B S T R A C T

Introduction: Osteoarthritis of the knee is one of the most common conditions which clinicians have to
deal with in their day-to-day practice. There are various pharmacologic therapies recommended for OA
knee. Intra-articular Platelet Rich Plasma (PRP) and Intra-articular Triamcinolone have been shown to
relieve pain and improve quality of life in patients with OA knee. This study is conducted to compare the
effectiveness of PRP and Triamcinolone intra-articular injections in Grade 1 & 2 OA knee.
Materials and Methods: We conducted a randomized control study including 70 patients with Grade 1
& 2 (Kellgrenn & Lawrence grading) OA knee. 35 patients each were divided into the PRP group and
Triamcinolone group. Intra-articular PRP 5ml and Intra-articular Triamcinolone 80mg were injected twice
3 weeks apart. The effectiveness of the treatment was evaluated by using VAS, KOOS, and WOMAC scores
at 3 weeks, 3 months, and 6 months of the follow-up period.
Results: At 3 weeks follow up both the groups showed similar results decreasing pain and improving
quality of life. At 6 months follow-up, the PRP group showed better results, and the same effect was
observed at 6 months of follow-up. Overall, the PRP group showed better VAS, KOOS, and WOMAC
scores compared to the Triamcinolone group.
Conclusion: In the present study both the groups showed improvement in function and reduction in pain
in patients with Osteoarthritis of the knee but Triamcinolone had a short-term effect compared to PRP. The
study showed the effect of intra-articular injection of platelet-rich plasma was better than triamcinolone in
early osteoarthritis of the knee.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

1. Introduction

Osteoarthritis is classically described as a non-
inflammatory, degenerative joint disease most commonly
occurring in the elderly population. According to the
American College of Rheumatology (ACR), Osteoarthritis
is defined as a “Heterogeneous group of conditions which
may lead to joint symptoms and signs associated with
defective integrity of underlying bones and joint margins”.
It is an inherently noninflammatory disorder of movable

* Corresponding author.
E-mail address: shiva.saidapur@gmail.com (S. K. Saidapur).

joints characterized by deterioration of articular cartilage
and by the formation of new bone and joint surfaces and
margins.1 The causes of osteoarthritis are believed to be
multifactorial including genetic, environmental, metabolic,
and biomechanical. Risk factors that are associated with OA
knee mostly are old age, obesity, gender, low bone mineral
density, joint hyper-mobility, instability, joint trauma,
immobilization, diabetes mellitus, occupation, sports
activities, genetic factors, and proprioceptive deficit.2

An array of evidence shows that OA knee is treated
with surgical, pharmacological, and non-pharmacological
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interventions. Treatment of OA knee is directed towards
reducing joint pain and stiffness, maintaining and improving
joint mobility, reducing physical disability and handicap,
improving health-related quality of life, limiting the
progression of joint damage, educating patients about
the nature of the disorder and its management. The
pharmacological line of treatment included drug therapy
like Acetaminophen, Non-Steroidal Anti-Inflammatory
drugs (NSAIDs), NSAIDs along with PPI, Misoprostol,
COX-2 inhibitors, Topical NSAIDs, capsaicin, oral
analgesic, anti-inflammatory agents, injections of IA
hyaluronate glucosamine and/or chondroitin sulfate,
opioids and narcotic analgesics.3

The intra-articular PRP and Triamcinolone have shown
to be effective in treating the early OA knee. The rationale
of this study was to evaluate the effectiveness of both and
helping the treating clinicians to opt for a better mode of
management among the two.

2. Objectives of Study

To assess clinically, the reduction in pain, stiffness, and
improvement in functional outcomes in patients injected
with intra-articular injections of Platelet Rich Plasma v/s
Triamcinolone in Grade I and Grade II Osteoarthritis of
knee. [Kellgren and Lawrence Grading].

3. Materials and Methods

This is a randomized clinical trial conducted over one year
from January 2016 to December 2016 in the department
of orthopedics, KLE’S Dr. Prabhakar Kore Hospital and
Medical research center, Belagavi attached to KAHER’s
Jawaharlal Nehru Medical College, Belagavi. Seventy
subjects of both genders of all age groups treated 35 subjects
with triamcinolone and 35 subjects with PRP included
in this study. Demographic data such as age, sex, and
history is obtained through an interview and grade of
osteoarthritis decided with the help of plain anteroposterior
and lateral radiography of the knee. These patients were
further subjected to clinical examination and finding such as
grade and extent were noted on a predesigned and pretested
proforma.Figure 1

3.1. Inclusion criteria

Grade I and Grade II Osteoarthritis of knee diagnosed by
taking X-rays of the affected knee on standing position
based on Kellgren and Lawrence grading of osteoarthritis
of the knee. Aged between 40 and 70 years

3.2. Exclusion criteria

Patients excluded from this study are critical
thrombocytopenia, hemodynamical instability or
septicemia, septic arthritis, overlying cellulitis or

adjacent osteomyelitis, platelet dysfunction syndrome,
patients on antiplatelet drugs, diabetes, rheumatoid
arthritis, nonspecific arthritis, corticosteroid or hyaluronic
acid injection of the knee within 1 month or systemic
corticosteroid use within 2 weeks, recent fever or illness,
cancer, particularly of bone or malignancy.

3.3. Outcome measurement

Patients were prospectively evaluated basally and at 3
weeks, 3 months, and 6 months of follow-up using VAS,
KOOS, and WOMAC scores.

3.4. Procedure

After obtaining ethical clearance from the institutional
ethical committee and informed written consent, the
participants were screened based on the inclusion and
exclusion criteria. Sample allocation in the two groups was
done based on envelop method. Demographic data, Visual
Analogue Scale, KOOS Scale, and WOMAC scale were
documented. The subjects were randomly allocated into
2 groups namely the PRP group and TRIAMCINOLONE
group.

PRP group patients were injected with intra-articular
injection of PRP prepared from their blood inside the
operating theater with all aseptic precautions using the
superolateral approach to the knee joint. About 5ml of PRP
was injected into the suprapatellar pouch twice at an interval
of 3 weeks.4–7

3.5. PRP preparation

The PRP required for injection was prepared by drawing
the patient’s venous blood of about 40ml under aseptic
precautions.

The blood was collected in a BD Vacutainer®

Coagulation Tubes (Buffered Sodium Citrate) 67599
KFK022 4.5 CTAD (0.109M). The tubes were then
centrifuged first at 1500 rpm for 6 minutes to separate
erythrocytes, and a second at 3500 rpm for 15 minutes to
concentrate platelets produced around 5ml of PRP.

Triamcinolone group was injected with 80mg of intra-
articular injection through a superolateral approach to the
knee. About 2ml (80mg) of Triamcinolone was injected
twice at an interval of 3 weeks.8–10

3.6. Statistical methods

The primary outcome variables: VAS, KOOS components,
and overall score by WOMAC score were consider as the
outcome parameters.

Primary explanatory variable: Study group A=PRP and
B=TRIAMCINOLONE.

Descriptive analysis was carried out by mean and
standard deviation for quantitative variables, frequency, and
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Fig. 1:

proportion for categorical variables.
Both the study group were compared concerning baseline

characteristics like gender, side involved and grade of OA
by cross-tabulation, and a comparison of percentages with
95% CI is presented. The Chi-square test was used to test
statistical significance and represented using the graph in
the trend line.

The association between the study group and VAS,
KOOS pain, KOOS symptom, KOOS Activities Of Daily
Living, KOOS sports/rec, KOOS Quality Of Life, WOMAC
scores was assessed by comparing the mean values. The
mean differences along with their 95% CI were presented.

P-value < 0.05 was considered statistically significant.
IBM SPSS version 22 was used for statistical analysis.

4. Results

The participants with right knee affected were 23 (65.71%)
in the PRP group and 22 (62.86%) in the Triamcinolone
group and left knee affected were 12 (34.29%) in the PRP
group and 13 (37.14%) in the steroid group. The PRP group
and the triamcinolone group, both received two doses of
respective intraarticular injections at 3 weeks intervals.In

our study, the right knee is affected most commonly than
the left one.

The percentage of Kellgren and Lawrence radiograph
classification for grade I was 54.29% in the PRP group, 40%
in the triamcinolone group, and that for grade II was 45.71%
in the PRP group, 60% in the triamcinolone group.

Outcome measures in the present study were VAS for
pain and two functional assessment questionnaires.

The VAS scores were comparable during the pre-
intervention period. As shown in Table 1 - The scores
decreased in both the groups at 3 weeks of follow up
suggesting there was pain relief among both the groups,
indicating both interventions were equally effective at 3
weeks to follow-up. At 3 months the PRP group VAS scores
were less compared to the Triamcinolone group suggesting
PRP gave more relief which was statistically significant. The
same trend was observed in the 6th month showing the PRP
group had better pain relief in long-term follow-up. shows
the decreasing VAS scores in both the groups but the PRP
group shows the better result at 6 months follow up.

As shown in Table 2 - The KOOS Pain subscale
baseline values in both PRP and Triamcinolone groups were
comparable as P >0.05 (P=0.060). The pain in both the
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Table 1: Comparison of mean of Visual Analogue Scale (VAS) scores between two study groups at different follow-up periods (N=70)

VAS Mean ±SD P-valuePRP (N=35) Triamcinolone (N=35)
Pre-treatment 5.0 ± 0.99 5.41 ± 0.74 0.055
3rd week 3.97 ± 0.7 4.25 ± 0.74 0.113
3rd month 3.24 ± 0.7 3.67 ± 0.66 0.011
6th month 3.06 ± 0.59 3.69 ± 0.6 <0.001

groups improved at 3rd week, 3rd month follow up with
a statistically significant improvement in the PRP group
compared to the Triamcinolone group. At the 6th month
follow-up, PRP group scores improved further significantly
(P<0.001) compared to Triamcinolone suggesting the long-
term effect of PRP. Shows the pain scale decreasing
comparably between both groups at 3 weeks and 3 months
but 6 months follow-up PRP group had better pain control.

The KOOS Symptom subscale values in both PRP
and Triamcinolone groups were comparable as P >0.05
(P=0.089). The symptoms improved with good pain relief
in both the groups from baseline values at 3rd week and
3rd month with the statistically significant difference in
the improvement in the PRP group. At the 6th month
follow-up, the PRP group showed further improvement
in the scores whereas the Triamcinolone group scores
almost plateaued with significant difference between both
the groups signifying effectiveness of PRP even at the end
of 6 months.

The KOOS Activities of daily living subscale baseline
mean scores were 66.24 ± 6.82 in the PRP group and 65.21
± 4.43 in the Triamcinolone group with a p-value of 0.457
suggesting both the groups were comparable on baseline
values. Though the scores in both the groups improved
from baseline values, there was no statically significant
difference between results of both the groups at 3rd week
and 3rd month suggesting both had equal efficacy in terms
of improvement of function in activities of daily living
at 3rd week and 3rd month. However, the PRP group
showed a slightly significant difference in improvement over
Triamcinolone at the 6th month follow up suggesting long-
term action of PRP.

In KOOS Sports and recreational activities subscale, the
baseline value in the PRP group was lower compared to
the Triamcinolone group which was statistically significant
which indicates that the level of function in sports and
recreational activities was much lower in the PRP group. At
3rd-week follow-up scores in both groups increased but the
PRP group scores were lower compared to Triamcinolone
which was statistically significant signifying Triamcinolone
had a better outcome at 3rd week in terms of function.
In the 3rd month, the PRP group scores were higher than
the Triamcinolone group which was statistically significant
suggesting PRP’s action was much better in the 3rd month.
The scores further continued to increase a little at the 6th

month in both the groups with the statistically significant

increase in the PRP group compared to Triamcinolone
which started plateauing on graphs. The PRP group showed
a better outcome in terms of function concerning Sports and
recreational activities at the end of 6 months.

The mean KOOS Quality of Life Pre-treatment score in
the PRP group was 58.42 and in the Triamcinolone group
it was 62.86, the difference between the two groups was
statistically significant (P-value <0.001), and hence they
were not comparable on baseline values. The patients in
the Triamcinolone group had better scores. Both the groups
showed improvement in the scores at 3 weeks, 3 months,
and 6 months with parallel increment on the graph when
compared with significant difference between each group at
every follow up proving Triamcinolone group had a better
outcome in function related to the quality of life.

The WOMAC scores as shown in Table 3- followed a
similar trend as VAS scores with pre-intervention scores
being not significant in both groups which were comparable
with mean scores of 49.23 ± 8.24 in the PRP group
and 51.89 ± 7.6 in triamcinolone; p=0.165. The scores
dropped in both the group from baseline at 3 weeks
of follow up proving pain relief, decreased stiffness and
improvement in physical function indicating the efficacy of
both interventions were equal at 3 weeks follow up. At 3
months follow up both the groups showed a dip in scores
from baseline and values suggesting further improvement in
WOMAC scores but the difference in the mean of both the
groups were significant statistically suggesting PRP had a
better outcome compared to Triamcinolone at 3 months.

In the 6th month, the PRP group showed a further
decrease in the WOMAC scores suggesting its efficacy was
good in long-term outcomes whereas the WOMAC scores in
the Triamcinolone group showed a plateau phase compared
to 3-month scores signifying its short duration of action.

Shows that both the treatments were effective at 3 weeks
and the end of 6 months PRP group shows improved scores
and proving to be effective on long term follow-up.

5. Discussion

The present study was conducted to compare the
effectiveness of intra-articular injection of Platelet Rich
Plasma versus Triamcinolone, clinically in terms of
reduction in pain and stiffness and improvement in function,
quality of life in Grade I and Grade II Osteoarthritis of
knee, but as per the available literature Raeissadat et al.,
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Table 2: Comparison of KOOS Pain score between two study groups at different follow-up periods (N=70)

KOOS Pain Mean ±SD P-valuePRP (N=35) Triamcinolone (N=35)
Pre-treatment 71.14 ± 3.56 69.21 ± 4.44 0.060
3rd week 80.57 ± 4.02 76.59 ± 2.96 <0.001
3 months 84.54 ± 4.85 80.08 ± 2.28 <0.001
6 months 87.56 ± 2.76 80.87 ± 2.68 <0.001

Table 3: Comparison of mean of WOMAC between two study groups at different follow-up periods (N=70)

WOMAC Mean ±SD P-valuePRP (N=35) Triamcinolone (N=35)
Pre treatment 49.23 ± 8.24 51.89 ± 7.6 0.165
3rd week 44.91 ± 7.61 44.45 ± 9.23 0.817
3 months 37.00 ± 5.23 40.43 ± 6.21 0.015
6 months 35.77 ± 6.32 39.8 ± 6.24 0.009

in their randomized clinical trial comparing intra-articular
injections of PRP with HA reported similar fall in WOMAC
scores at 52 weeks of follow up with decrement more in
PRP group (p<0.001) which is comparable to our study.4In
a systematic review done by Campbell et al., functional
assessment done with WOMAC total score suggested of
significantly increased function at both 3rd and 6th month
after the intervention while sustaining improvements up
to 48 weeks post-PRP injections,11 recommending PRP
injections in OA knee.

Studies have shown that the right knee is most affected
in men aged 60 and above. In the women population there is
an even distribution among right knee (24.2%) and left knee
(24.7%),12,13 Our study showed right knee affected more
than left.

The VAS has been studied for reliability and validity
in patients with chronic musculoskeletal pain. It is shown
to have good reliability (0.60 to 0.77) and validity (0.16
to 0.51) for assessing chronic musculoskeletal pain.14 In
2013, Patel et al., in their randomized control trial reported
similar trends in the fall of VAS scores like our results which
were significant between the groups when comparing PRP
injections with placebo injections.15 and the recommended
PRP injection in the early OA knee.

The KOOS subscale results when compared with a study
done by Joshi Jubert, Nayana et al, comparing PRP with
corticosteroid followed similar trends on the graph in terms
of pain relief, symptoms, activities of daily living, sports,
and recreational activities without any significant difference
between the outcome of two groups under the KOOS
scales, whereas our results showed a significant difference
in outcome between two groups. On the contrary, the quality
of life scores improved n their study compared to ours
wherein there was no significant difference between the two
groups.16and concluded that PRP injection is effective for
relieving pain, improving quality of life and activities of
daily living even in the late stage of OA knee.

The KOOS results in a study conducted by Abeer H
Ismaiel showed improvement concerning pain, ADL, and
quality of living in the PRP group compared to the steroid
group. In our study, the findings concerning pain and ADL
are similar to his study but the quality of life showed better
in the steroid group at 6 months follow-up.

The PRP group showed statistically significant
improvement in all outcome measures when pre and
post-intervention values were compared. The possible
mechanism for the effectiveness of PRP was the
active participation of platelets by delivering a broad
spectrum of growth factors like insulin-like growth factor,
transforming growth factor b-I, platelet-derived growth
factor, and many other active molecules like cytokine,
chemokines, arachidonic acid metabolites, extracellular
matrix proteins, nucleotides, and ascorbic acid, etc. in
the healing process. The release of the above-mentioned
growth factors results in crucial changes in cartilage-like
cell proliferation, migration, chemotaxis, differentiation,
modulating inflammatory process, and matrix synthesis.17

6. Conclusion

In the present study both the groups showed improvement in
function and reduction in pain in patients with Osteoarthritis
of the knee but Triamcinolone had a short-term effect
compared to PRP. The study showed the effect of intra-
articular injection of platelet-rich plasma was better than
triamcinolone in early osteoarthritis of the knee.
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INTRODUCTION
Trapezoid is a key-stone shaped carpal bone located in the distal carpal 
row. Carpal fractures constitute only 2.8% of all fractures out of which 

[1]trapezoid fractures account for a miniscule 0.2-0.4%  i.e. 0.0056-
0.0112% of all fractures. It is most commonly considered to be a 
consequence of an indirect bending or loading axial force transmitted 

ndthrough the 2  metacarpal. It has also been reported to be caused due to 
[2]direct trauma . Diagnosis of an isolated trapezoid fracture is of prime 

importance as it can lead to mal-union, non-union and result in chronic 
 [3]pain, restricted range of motion (ROM) and grip strength , in turn 

reducing the quality of life especially if the dominant hand is involved. 
As it mimics a scaphoid fracture with relation to its presenting signs, 
symptoms and history, it is difcult to diagnose clinically as scaphoid 
is the most common carpal to be fractured. Plain radiography (X-Ray) 
in the postero-anterior (PA) or antero-posterior (AP) view with ulnar 
deviation at the wrist (Scaphoid view) aided by oblique and lateral 
view (Scaphoid series) are most commonly recommended, but more 

 [2]often than not, fail to show an occult fracture . A spectrum of 
treatment protocols has been advocated for trapezoid fractures, 
ranging from conservative and surgical xation to excision. However, 
the literature is devoid of reports of these fractures in the elderly 
population, its management and subsequent effects.

CASE REPORT
A 56-year-old male patient presented to the Out-Patient department, 
with complaints of pain from base of the second metacarpal to the wrist 
and swelling at the base of rst and second metacarpal. He also 
complained of pain increasing on movement. He gave a history of self-
fall, from standing position, on his outstretched, dominant right hand, 
one week ago. Based on the history, the position of hand upon fall, was 
hyper-exed at the wrist. The patient gave a history of sudden onset 
pain and oedema for which he applied ice to the affected area and 
sought no further treatment. The swelling decreased initially but the 
pain persisted which also disturbed sleep at night. There is no history of 
any known co-morbidity.

On examination, there was minimal swelling over the palmar and 
dorsal aspect of the base of second and third metacarpal. Active range 
of movements at the wrist, rst, second and third carpo-metacarpal 
joints was restricted. Point tenderness was noted in the anatomical 
snuff box and scaphoid tubercle. There was no neurovascular decit. 
The passive ROM were 40⁰ extension, 30⁰ exion, ulnar deviation 30⁰ 
and radial deviation 10⁰. There was difculty in opposition, exion and 
extension of the thumb. The patient described pain on rest as 6/10, 
upon active movement as 8/10 and upon passive movement as 9/10 
with 0 being no pain and 10 representing the worst pain ever as per 

 [4]visual analogue scale (VAS) .

A clinical diagnosis of scaphoid fracture was made and the patient was 
asked to get plain radiographs of the hand and wrist in the PA view with 
ulnar deviation, oblique view and lateral view (Figure 1). However, 
there was no conclusive evidence of any kind of fracture based on the 

radiographic lms. Hence, magnetic resonance imaging (MRI) of the 
right wrist and hand was done for further evaluation. It revealed bone 
marrow edema and trapezoid bone fracture, (Figure 1). This was 
followed up with a computerised tomography (CT) scan on advice of 
the institutional radiologist. It conrmed a trapezoid fracture which 
was 2 part, minimally displaced, non-comminuted, with fracture line 
through the middle and directed superio-inferior as appreciable in the 
sagittal view (Figure 1).

Figure 1: (1) X-rays in PA view with ulnar deviation, Oblique and 
Lateral views (scaphoid series) (2) T2 weighted MRI with FATSAT 
sequence showing hyperintensities indicative of minimally displaced 
fracture of the Trapezoid in axial and sagittal views. (3) CT scan 
confirming fracture in sagittal view

Accordingly, a cast in mild wrist dorsiexion was applied for a period 
of 6 weeks. Upon removal of the cast, swelling and pain had subsided. 
The patient was advised active ROM exercises for the immobilized 
joints and muscular strength. At 8 weeks follow up, the ROM and 
stiffness had improved and he was advised to continue exercises. At 
12-weeks follow-up, he had no neurological complaints, and had 

 completely regained his ROM at the wrist joint (65⁰ extension, 85⁰ 
exion, 25⁰ radial deviation and 35⁰ ulnar deviation) along with 
opposition and a better grip. At 20-weeks of follow-up, his ROM were 
70° wrist extension, 90° wrist exion, 40° radial deviation and 40° 
ulnar deviation and full opposition (Figure 2). Grip was comparable to 
the contralateral side. CT scan was done and the fracture was 
conrmed to be united (Figure 3). He was able to resume his daily 
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ABSTRACT
Isolated trapezoid fractures are one of the rarest entities in orthopaedics. They account for only 0.4% of all carpal injuries. Clinically, they mimic 
scaphoid fractures which is the most common carpal bone injured (68.2%) owing to anatomical snuff box tenderness observed in both the fractures. 
Along with this, the superimposition of trapezoid on overlapping carpal bones on plain radiographs, makes it difcult for an orthopaedic surgeon to 
diagnose it radiologically. The recommended treatment is conservative, except for severely displaced or comminuted fractures. Through this case, 
we report an isolated trapezoid fracture in an elderly patient wherein, the evidence for management is bleak in the orthopaedic literature due to its 
rarity.
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activities with no residual morbidity or complication.

Figure 2: ROM at 20-weeks follow-up: (a) Flexion (b) Extension (c) 
External rotation (d) Internal rotation (e) Opposition

Figure 3: (1) CT scan axial view at 20 weeks follow up (2) CT scan 
sagittal view at 20 weeks follow up

The patient was also evaluated using Disabilities of Arm, Shoulder and 
Hand (DASH) score on presentation, at 6 weeks (when the cast was 
removed) and further at 8 weeks, 12 weeks, 16 weeks, and at 20 weeks. 
The DASH score showed progressive improvement with every follow-
up after the removal of the cast, and was comparable to the 
contralateral side after 20 weeks (Table 1).

Table 1: DASH Score Compilation At Presentation And Over 5 
Follow-ups

DISCUSSION:
Trapezoid fractures are most commonly undisplaced with very few 

[4]reports of a displaced fracture such as those by Blomquist et al , and 

[5]Garcia-Elias et al . The fracture patterns may be coronal, sagittal or 
comminuted. These fractures are extremely rare, as aforementioned, 
but their mismanagement can be potentially debilitating for the patient 
and warrant prolonged and more frequent hospital visits due to the 
residual morbidity. Avascular necrosis though possible, is very 
unlikely owing to the good vascular supply from the branches of 
different arches entering into the palmar and dorsal non-articulating 
surfaces. The mechanism is often described as an axial load, or 
bending stress transmitted indirectly to the trapezoid through the 
second metacarpal even though its strong ligamentous attachment 
gives the idea that a high energy trauma is needed. This might be a 
consequence of a fall on an outstretched and either in hyperexion or 

[6] [7]hyperextension as reported by Miyawaki et al , Watanabe et al , A 
[8] [9]et al or due to a punch as reported by Sadowski et al  and Jeong et al 

[10]. It can be a consequence of sports injuries such as hitting a ball with a 
[11] [4]clenched hand as described by Gupta et al , Blomquist et al  or due 

to an impact when stopping an onrushing ball as described in another 
[4]case by Blomquist et al . It can also occur in contact sports due to 

entanglement such as the third case reported by Blomquist et al in their 
[4] [14]case series . Malshikare et al , have reported trapezoid fractures to 

be caused following direct trauma whereas Motor Vehicular Accidents 
[12](MVA) caused the same in the cases attended to by Nijs et al . 

Isolated dislocation of the trapezoid is even more rare and has been 
 [13]reported by Ting et al  following an MVA.

The extensive soft tissue coverage, coupled with overlapping carpals 
makes this fracture imperceptible on X-Ray, especially when it occurs 

[2]in the coronal plane . Waizenegger found that out of 84 patients with 
snuffbox pain and normal radiographs, 6 had fractures of the trapezium 

[15]or trapezoid detected by X-Rays . MRI and CT scans have proved to 
be highly sensitive and specic for the conclusive diagnosis in any 
plane, with the former also detecting accompanying soft tissue 
injuries. Various authors have described the use of advanced imaging 
techniques such as Trispiral tomogram after obtaining a positive 
Technetium 99m MDP scan or the use of Radionuclide bone 

[16]scintigraphy . However, these investigations are costly and have 
shown to exhibit lower sensitivity which precludes their use in normal 
settings.

Although they gave tangible evidence of its use, we preferred not to use 
it in our patient as it required high level of individual expertise, is 
cumbersome for detecting accompanying soft tissue injuries and is 
painful for the patient especially when the probe is pressed against the 
tender points. Hence, we suggest CT or MRI, for the detection for 
occult trapezoid fractures due to their high diagnostic rates (80%) and 

[17]ability to detect associated injuries without causing pain . A 
suggestible treatment protocol can be charted based on previous 
reports with immobilization in a short arm cast/ scaphoid cast/ thumb 
spica or a short volar slab in wrist dorsiexion, for a period of 6-8 
weeks, being the primary treatment modality in an undisplaced and 
minimally displaced (≤ 2mm) trapezoid fracture. Dislocations can be 
reduced can be reduced under anaesthesia and immobilized as 

[19]described above . Fractures that are displaced more than 2 mm or are 
severely comminuted can be treated by Closed Reduction and xation 
by K wires, Open Reduction and Internal xation or by excision, 

[7,9,19,20]depending on the level of comminution .

After extensive literature research, we presume that this is one of the 
only studies to report management of an isolated trapezoid fracture in 

[8]an elderly patient, (after A et al  who reported the same in a 45-
year-old lady). We suggest that CT scan and MRI are imperative in 
such cases and give conclusive evidence for the diagnosis of an occult 
fracture and/or associated soft tissue injuries. We would recommend 
conservative management, followed by physical therapy, as a reliable 
treatment modality for such a fracture, even in patients with advanced 
age.

CONCLUSION
Modalities such as CT and MRI are conclusive for the diagnosis of an 
isolated trapezoid fracture and associated injuries. We strongly suggest 
the consideration for conservative management in an undisplaced or a 
minimally displaced trapezoid fracture (by immobilization in a volar 
dorsal slab or a cast, with the wrist in slight dorsiexion), even in 
elderly patients.
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Abstract 
Introduction: Glomus Tumour are vascular neoplasm that arise from glomus body. They are benign 

hamartomas most commonly occurring at subungual region of digits. They can cause recurrent episodes 

of intense lancinating pain and disability. Patients often undergo undiagnosed or misdiagnosed for many 

years because the tumours are small. The purpose of our study was to assess pain relief and recurrence 

rate after complete excision of tumour.  

Material and Methods: Twenty one patients were included in the study. All cases were assessed 

clinically and on MRI. Glomus tumour excision was done under microscope and the diagnosis was 

confirmed post-operatively by HPE. Pre- and Post-operative VAS scores were compared to evaluate the 

symptomatic outcome. Recurrence was assessed by recurrence of pain and MRI changes. 

Results: Out of 21 patients 18 were females and 3 were males. The mean age was 35 years. All patients 

showed dramatic relief of pain after surgical excision. Early diagnosis and surgical excision decreases 

patient's sufferings from severe pain and disability. The average improvement in VAS score was from 

7.952 (pre-op) to 1.048 (post-op). No recurrence observed at 24 months follow-up. 

Conclusion: Glomus tumour is a rare disease, one should have a high index of suspicion for Glomus 

tumour in intractable chronic fingertip pain. Excision of Glomus tumour under microscope allows better 

tissue clearance and hence low recurrence rate. 

 

Keywords: glomus tumour, subungual 

 

Introduction  

Glomus tumours are rare benign hamartoma of vascular origin, arising from Glomus body [1]. 

Glomus body is a contractile neuromyoarterial receptor which is innervated, coiled, arterio-

venous dermal shunt that normally regulates skin temperature by regulating blood flow in the 

cutaneous microvasculature. They are highly concentrated in the tips of the digits, particularly 

in the subungual area [2]. Glomus tumours account for 1% to 5% of all soft tissue tumours of 

the hand [4]. Histologically, glomus is a specialized vascular anastomotic complex surrounded 

by nerve elements [5]. A glomus body is composed of an afferent arteriole, an anastomotic 

Suquet-Hoyer canal, an efferent venule, actin containing glomus cells surrounding the canals, 

the intraglomerular reticulum, and a capsular portion6. The common clinical presentation is a 

painful, tender nodule.  

Some diagnostic tests for glomus tumour include the Love's pin test, Hildreth's test and the 

cold sensitivity test [4].  

Pain at the fingertip was the common complaint in all reported cases [7]. Because of the rarity 

and small size of the tumour, the diagnosis is often missed [8]. The Love’s test described in 

1944 by Love [9], which consist of applying pressure over the painful area with the head of a 

straight pin, is very useful for precisely locating the site of the lesion. Hildreth (1970) 

described an ischaemia for the diagnosis of glomus tumours [10]. It is positive if there is a 

reduction in pain and tenderness on exsanguination and ischaemia of the affected part. 

Hildreth’s test is sensitive (92%) and specific (91%) for glomus tumour [10]. The dorsal bone 

erosion of distal phalanx in the case of subungual tumours is reported only in 22% of cases [11]. 

Magnetic resonance imaging (MRI) is used in some cases to support clinical diagnosis. 
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Fig 1: Glomus tumour of thumb. 
 

 
 

Fig 2: MRI showing the location of the tumour. 
 

 
 

Fig 3: MRI showing the location of the tumour. 
 

Surgical excision is the only known treatment option for 

subungual glomus tumor12. The objective of the study was to 

assess pain relief and recurrence rate after complete excision 

of the tumour. 

 

Materials and Methods 

21 patients who underwent glomus tumour excision under 

microscope were assessed retrospectively between 2015 and 

2019. All cases were assessed clinically and on MRI. The 

diagnosis was confirmed post-operatively by HPE. Pre- and 

Post-operative VAS scores were compared to evaluate the 

symptomatic outcome. Recurrence was assessed by 

recurrence of pain and MRI changes. All patients were 

followed-up for a period of 2 years. 

Surgical Technique 

Surgery is performed under tourniquet control. Rubber band 

of surgical gloves is used as tourniquet placed at base of 

finger with local anaesthetic digital block. The standard 

approach is direct trans-ungual excision, in which the nail 

plate is removed and nail bed is incised longitudinally with a 

number 15 blade directly over the area of the tumour. The 

tumour is then excised completely under microscope. 

 

 
 

Fig 4: Intraoperative view of glomus tumour excision. 
 

 
 

Fig 5: Nailbed after excision of the tumour. 
 

 
 

Fig 6: Postop followup after 3 months. 
 

Results 

The study included 21 patients with glomus tumours of which 

18 were females and 3 were males. The average age of the 

patients was 35.5 years. All the tumours were less than 4mm 
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in diameter except for one patient who had an 8 mm lesion. 

All patients had complete relief of pain after surgical excision. 

None of the patients had recurrence of tumour or 

complications including postoperative nail deformity in 

follow up period. All of them returned to their preoperative 

occupation and regained full function of the hand. 

 
Table 1: Distribution of the patient by sex 

 

Sex Numbers 

Male 3 

Female 18 

 
Table 2: Distribution of the patient by location of the tumour 

 

Location Number 

Thumb 7 

Ring Finger 6 

Index Finger 5 

Middle Finger 3 

Total 21 

 
Table 3: Improvement in VAS Score. 

 

VAS Score Average 

Preop 7.952 

Postop 1.048 

 

Discussion  

Glomus tumour are rare benign hamartoma arising from 

glomus body. It accounts for 1 to 5% of soft tissue tumours of 

the hand and 75% are subungual. They are more common in 

women particularly in middle age. In our study mean age of 

the patients was 35.5 years and 85% of the patients were 

female. 

 
Table 4: Comparison of sex ratio in similar studies. 

 

Study Sex Ratio (M:F) Total 

Current study 3:18 21 

Hamdi [12] 3:5 8 

Jawalkar [3] 3:9 12 

 

All of the glomus tumours were found on the distal part of the 

finger, beneath the nail plate. Thumb was affected more. 

 
Table 5: Comparison of location of tumour in similar studies. 

 

Study 
Thumb 

finger 

Index 

finger 

Middle 

finger 

Ring 

finger 

Little 

finger 
Total 

Current study 7 5 3 6 0 21 

Hamdi [12] 3 1 2 1 1 8 

Jawalkar [3] 3 5 3 1 0 12 

 

A patient of glomus tumour presents with classical triad of 

excruciating pain, point tenderness and increased sensitivity 

to cold. Clinical tests, such as Love's test, Hildreth's test, cold 

sensitivity test may aid diagnosis. Magnetic resonance 

imaging (MRI) is used in some cases to support clinical 

diagnosis. Conventionally the glomus tumours show 

increased signal intensity on T2 weighed images, especially 

after gadolinium injection. The value of MRI is in the 

diagnosis of recurrent glomus tumours, with the persistence of 

postoperative pain [13]. Total surgical excision is the cure for 

glomus tumour. All excisions were done under microscope 

which allowed better clearance of tumour. It results in 

dramatic pain relief in immediate postop period. One patient 

operated in another institute presented to us with recurrence, 

after excision there was no recurrence at 2 year follow-up.  

Conclusion 

Glomus tumours are rare accounting for only 1-5% of all soft 

tissue tumours of hand. Most commonly presents in females 

in subungual region. One should have a high index of 

suspicion for glomus tumour in intractable chronic fingertip 

pain. The only treatment of glomus tumour is surgical 

excision. Excision of Glomus tumour under microscope 

allows better tissue clearance and hence low recurrence rate. 
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A B S T R A C T

Introduction: Pre-operative anxiety is unpleasant state of psychological distress, uneasiness or tension.
Increased pre-operative anxiety has correlation with increased post-operative pain, analgesic requirement
and prolonged hospitalisation. Due to the associated side effects with pharmacological methods many
non-pharmacological methods have been adopted. Acupuncture lacks side effects and is of relatively low
cost. Hence we assess the pre-operative anxiety levels in patients undergoing surgical procedures by using
acupuncture at EX-HN3 (Yintang) point.
Aim: To assess the effect of acupuncture on pre-operative anxiety levels in patients undergoing surgery
under general anaesthesia.
Materials and Methods: A total of 240 patients undergoing surgery under general anaesthesia will
be included in the study. Patients will be randomized in to two groups. Group A: Patients receiving
acupuncture at EX-HN3 (Yintang) point. Group B: Patients not receiving acupuncture. At the pre-operative
visit, on the day of surgery before and after acupuncture therapy, the patient will be assessed for anxiety
scores using.
Results: The two groups were comparable demographically. Pre-operative anxiety levels as assessed by
objective criteria (HR, BP, RR) shown significant reduction in intervention group (P<0.001) compared to
the control group (P=0.0556). The scores on STAI-S6 and Amsterdam scale were reduced in acupuncture
Group A (P<0.001) (P<0.001) compared to control Group B (P=0.47) (P=0.0095) respectively.
Conclusion: Acupuncture at EX-HN3 (Yintang) point decreases pre operative anxiety levels effectively in
patient undergoing surgery under general anaesthesia.

This is an Open Access (OA) 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: reprint@ipinnovative.com

1. Introduction

Pre-operative anxiety is defined as a “persistent
feeling of dread, apprehension, unpleasant state of
psychological distress or tension and uneasiness”.1

Anxiety before undergoing surgery is experienced by
approximately 60–70% of adult patients.2,3 Sympathetic
and parasympathetic nervous system, stimulated by
preoperative anxiety results in tachycardia, hypertension
and cardiac adverse events like arrhythmias. It also

* Corresponding author.
E-mail address: mcpatil52@rediffmail.com (M. C. Patil).

stimulates endocrine system, there by 40% increase in
plasma adrenaline level and electrolyte imbalance leading
to negative consequences during intra operative and
postoperative periods.4 Preoperative anxiety is associated
with increased postoperative pain, drug requirement, post
operative nausea and vomiting and duration of hospital
stay.5

Different techniques used to relieve it have gained
considerable attention. The traditional approach to reduce
preoperative anxiety includes pharmacological anxiolysis
with opiods, benzodiazepines, barbiturates, neuronal Kv7
channels stimulants like Flupirtine etc.6,7 Due to the
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limitations such as overuse, side-effects, tolerance and
dependence of conventional pharmacotherapy, the non
pharmacological methods like behavioral interventions
such as patient counseling, distraction, attention
focusing, psychological interventions, music, audiovisual
intervention, yoga and relaxation procedures are adopted.8,9

Acupuncture is an effective non pharmacological tool and
its efficacy and safety for treating various mental and
physical disorders have been studied. Hence in an attempt
to reduce pre-operative anxiety without having any side
effects, this study was performed to assess the influence on
pre-operative anxiety levels in patients undergoing surgical
procedures by using acupuncture at EX-HN3 (Yintang)
point.

2. Aims and objectives

To assess “effect of acupuncture on pre-operative anxiety
levels in patients undergoing surgery under general
anaesthesia”.

3. Materials and Methods

3.1. Randomized clinical trial

Patients aged 18-50 years, of either gender, belonging to
ASA grade I and II, undergoing elective surgery under
general anaesthesia at ‘’KLE’s Dr. Prabhakar Kore Hospital
and Medical Research Centre, Nehru Nagar, Belagavi”
590010, between January 2018 to December 2018.

3.2. Sample size formula

The sample size formula is based on ‘’mean and
standard deviation” (SD).

n = n =
(zα+zβ)2 (s2

1+s
2
2 )

(X1 −X2)2

Where zα is linked with the level of significance and
zβ is linked with the power of the test. For 5% level of the
significance zα =1.96 and zβ =0.84 for 80% power of the
test. is the mean of the second group (91.70).

X1 is the standard deviation of the first group (8.20) and
X2 is the standard deviation of the second group (7.42). 4

With these values the sample size obtained is 240.
After obtaining ethical committee approval and written

informed consent, a total of number of 240 patients
undergoing surgery under general anaesthesia were
considered for the study. After having met inclusion and
exclusion criteria and having obtained informed consent,
patients were randomized based on computer generated
randomization table in to two groups.

Group A: (120 Patients) Patients who received
acupuncture at EX-HN3 (Yintang) point.

Group B: (120 Patients) Patients who did not receive
acupuncture.

At the pre-operative visit, the patient will be assessed for
the pre-operative anxiety scores by using

3.3. Objective criteria

Which includes heart rate, blood pressure, respiratory rate.

3.4. Subjective criteria

Using a self evaluation questionnaire. They are, A.
‘’Shortened 6 items state trait anxiety inventory (STAI-S6)”.
B. ‘’Amsterdam pre-operative anxiety and information
scale”.

3.5. Shortened six items state trait anxiety inventory
(STAI-S6) questionnaire

Each answer was awarded particular score which were
added up, giving a aggregate score of 6-24. The final score
was divided by 6 (total items) and multiplied with 20 to
get an appropriate score between 20 and 80 for the need
of comparison. (Table 2)

3.6. Amsterdam pre-operative anxiety and information
scale

The response of patients to the questionnaire was assessed
by five point Likert Scale, 1 representing “Not at all” and 5
as “Extremely”. Questions 1,2,4 and 5 of the questionnaire
contained anxiety elements and scores of which were added
up giving a aggregate score of 4-20.

1. I am worried about the anesthetic.
2. The anesthetic is on my mind continually.
3. I would like to know as much as possible about the

anesthetic.
4. I am worried about procedure.
5. The procedure on my mind continually.
6. I would like to know as much as possible about the

procedure.

The patients were retained in the pre-operative room for 40
minutes on the day of surgery and the patients in group A i.e,
those receiving acupuncture therapy received acupuncture
in single session that consisted of insertion of press-stud
needle (0.2mm x1.5mm JIAVIAN) (Figure 1) at EX-HN3
(Yintang) point (Figure 2) and instructed to stimulate the
needle manually in a small circular fashion every 10 minutes
by applying a pressure to the press study. The needle was
left insitu and after 30 minutes it was removed, where as the
patients in a group B were retained in the pre-operative area
for 30 minutes and left undisturbed, at the end of 30 minutes
the patients in the both groups were asked to complete both
questionnaires and vitals were recorded (HR, BP, RR).

3.7. Statistical methods

Student unpaired‘t’ test is used to calculate the significance
of study in Inter group and for intra group analysis students
paired ‘t’ test is used.
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Fig. 1: Acupuncture needles

Fig. 2: Location of the EX-HN3 (YINTANG) point

3.8. Statistical software

The statistical software namely SPSS 20.0, was used for the
analysis of the data and to generate graphs and tables etc
Microsoft word and Microsoft Excel have been used.

Table 1: Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria
ASA status I and II. Patients requiring rapid

sequence intubation.
Age between 18 to 50 years. Contraindication to

acupuncture.
Elective surgeries under
general Anaesthesia.

Psychiatric patients.

Provides Consent. History of previous
acupuncture therapy.

Literate and able to
understand pre-operative
questionnaire.

Planned use of acupuncture
for post operative nausea and
vomiting.

4. Results

In total 240 patients recruited to the study were analysed
for the primary outcome (Figure 4). The groups were
comparable with respect to age, sex, weight and ASA status
(Table 3).

At 30 minutes after acupuncture therapy, pre operative
anxiety levels as assessed by objective criteria (HR, BP, RR)
shown significant reduction in intervention group (Group
A) (P<0.001) compared to the control group (Group B)
(P=0.0556) (Table 4). In concern to subjective criteria
we observed STAI-S6 (Figure 4) and Amsterdam scale
(Figure 5) to be decreased in acupuncture Group A
(P<0.001) (P<0.001) compared to control Group B (P=0.47)
(P=0.0095) respectively.

Fig. 3: CONSORT flow diagram

Fig. 4: Showing mean Shortened 6 items state trait anxiety
inventory

No adverse events were reported in any subjects who
received acupuncture therapy.
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Table 2: Shortened six items state trait anxiety inventory (STAI-S6) questionnaire

Not at all Some what Moderately Very much
I feel calm 4 3 2 1
I feel tense 1 2 3 4
I feel upset 1 2 3 4
I feel relaxed 4 3 2 1
I feel content 4 3 2 1
I feel worried 1 2 3 4

Table 3: Demographical data. values shown are mean (Standard deviation)

Parameters Acupuncture Group
n=120

Control Group
n=120

Weight (Kg)* 59.81 (9.15) 60.12 (8.97)
Height (cm) 160.00 (5.57) 159.63 (5.48)
Sex (M/F) 52/68 59/61
ASA status (I/II) 84/36 79/41

Table 4: Objective criteria

Parameters PR* (bpm)
Mean (SD)

BP (mmHg)
SBP/DBP

Mean (SD)

RR (cpm)
Mean (SD)

Pre-operative day

Group A 82.47 (5.23) 131.15 (9.97) 12.86 (0.65)
82.48 (6.24)

Group B 82.90 (5.59) 131.57 (10.19) 12.86 (0.85)
81.17 (6.91)

p value 0.5359 0.7490 1.0000
0.1225

On the day of surgery
before acupuncture
therapy

Group A 85.57 (5.93) 134.92 (9.89) 12.60 (0.70)
83.77 (7.22)

Group B 86.34 (6.24) 134.57 (9.92) 12.57 (0.62)
81.20 (6.15)

p value 0.3248 0.7846 0.6968
0.0033

On the day of surgery
after acupuncture
therapy

Group A 73.18 (6.41) 121.78 (10.27) 11.46 (0.74)
74.65 (6.76)

Group B 82.83 (6.43) 131.48 (9.91) 12.32 (0.73)
80.42 (6.34)

p value 0.0000 0.0000 0.0000
0.0000

5. Discussion

Pre operative anxiety is the subjective emotional state
characterised by feeling of fear over something unlikely to
happen as a feeling of death. The incidence of pre-operative
anxiety in adults varies from 11% to 80% in different
surgical groups.10,11

Anaesthetic concerns associated with pre-operative
anxiety on induction of anaesthesia correlates with
increased time for the jaw relaxation, higher incidence
of coughing, postoperative pain, increase in analgesic and
anaesthetic requirements, delayed recovery and discharge
from hospital. In addition, anxiety may adversely affect
recovery and decreases patient’s satisfaction with peri-
operative experience.12,13

The etiology of preoperative anxiety is multifactorial,
they are divided as14–17

1. Common anxiety provoking agents
2. Specific anxiety provoking agents

Many pharmacological and non-pharmacological methods
have been adopted to reduce the pre-operative anxiety.
The most commonly used pharmacological agents being
opioids and benzodiazepines. Opioids are only moderately
effective in alleviating pre-operative anxiety and often
produce side effects like ‘’bradycardia, hypotension,
pruritis, respiratory depression and post-operative nausea
and vomiting”. Whereas benzodiazepines are associated
with side effects like drowsiness, delayed emergence,
there by prolonging patient’s recovery and treatment
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Fig. 5: Showing mean Amsterdam scale

duration.18 Acupuncture, a non pharmacological technique
to relieve anxiety is beneficial to patient as it lacks
side effects and is of relatively low cost. Acupuncture
gaining popularity in western medical practice as a tool for
pain relief. Acupuncture has been investigated as a non-
pharmacological method for reduction of anxiety.19–21

Acupuncture is the ancient Chinese science, on which
various studies have been made. Most studies have shown
that EX-HN3 (Yintang) point can be identified easily, be
stimulated using a needle sticker or needle and is effective
in reducing anxiety.

STAI-S6 and Amsterdam scale considered to be gold
standard for assessing pre-operative anxiety, because it
has the advantage of being simple questionnaire. Jaime
Ortiz et.al assessed pre-operative anxiety by questionnaires
concerned to age, sex, education status, primary language
and patients satisfaction with concern to knowledge
regarding anaesthesia and surgery.6 Hence a single
questionnaire was used for our study group.

Our study has shown that 30 minutes of acupuncture at
EX-HN3 point resulted in reduction in pre-operative anxiety
levels as measured by objective criteria (HR, BP,RR)
and subjective criteria(STAI-S6 and Amsterdam Scale) in
patients undergoing surgery under General Anaesthesia.
Pre operative anxiety levels as assessed by objective
criteria (HR, BP, RR) have shown significant reduction in
intervention group (P<0.001) compared to the control group
(P=0.0556) which were similar to Huang and Tang (2009)
who performed acupressure at EX-HN3 in Group A (n= 40)
and did not perform any intervention in Group B (n = 40)
and found heart rate (HR), systolic blood pressure (SBP),
and diastolic blood pressure (SBP) at post intervention in the
Group A (P< 0.01) were all significantly lower compared to
Group B (P< 0.05).3

In concern to subjective criteria we observed STAI-
S6 and Amsterdam scale, to be decreased in acupuncture

Group A (P<0.001) (P<0.001) compared to control Group B
(P=0.47) (P=0.0095) respectively. These results are similar
to the Wiles et al. (2017) who performed acupuncture using
an acupuncture sticker on EX-HN 3 in Group A (n = 62)
and did not perform any intervention in a Group B (n
= 62) and found lower STAI-S6 and Amsterdam scale in
Group A (P< 0.001 ; P< 0.001) compared to Group B (P=
0.829 ; P=0.872) respectively. Acar et al. (2013) performed
acupuncture using an acupuncture sticker on EX-HN3 in an
Group A (n =26) and sham acupuncture on a non- acupoint
in a Group B (n= 26). The anxiety score measured by the
STAI-S, and anxiety level were lower in Group A (P= 0.018)
compared to Group B (P= 0.387).22

Exact mechanism of acupuncture by which it is exerting
anxiolytic effect has to be determined. Decreased activity
in amgydala and hypothalamus shown by functional MRI
imaging.23 This is either due to direct ‘’central sedative
effect or sympatholysis effect”.

Limitations of our study, the patients were not
followed up postoperatively. Anxiety causes activation of
sympathetic nervous system leading to increase in plasma
catecholamine. In our study we didn’t measure plasma
catecholamine before and after initiation of acupuncture
therapy, future studies can be conducted to correlate the
plasma catecholamine levels with acupuncture session.

6. Conclusion

Acupuncture decreases ‘’pre operative anxiety levels
effectively in patient undergoing surgery under general
anaesthesia”.
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Abstract

Introduction: The morphology of pinna is quite complex. The 
knowledge of anthropometry of normal pinna is required to 
surgeons for surgical reconstructions, to the manufacturers for 
the design of hearing aid instruments and to forensic specialist 
for identifying a person.

Objective: This study aimed at determining the mean values of 
various anthropometric measurements of pinna, about sex 
related dimensions and right-left symmetry.

Methodology: The measurements are taken from 100 healthy 
young medical students aged 17-30 years using a digital venire 
caliper. The parameters measured were Total Length of Pinna 
(TLP), Width of Pinna (WOP), Physiognomic Index (PI), 
Postaural Angle (PAA). The presence or absence of Darwin’s 
tubercle and degree of lobule attachment was also studied.

Result and Conclusion: The mean values for TLP, WOP, PAA in 
female subjects were found to be respectively 61.3 mm, 33.1 
mm, 26 deg for the right ear and 60.9 mm, 32.6 mm, 26.4 deg 
for left ear. However, in male subjects, these values were, 
respectively 62.9 mm, 34.2 mm, 27.4 deg for right ear and 62.7 
mm, 33.4 mm, 27.5 deg for left ear. The morphology of pinna 
according to our study is short and circular with Physiognomic 
Index >50. The Darwin’s tubercle was present in 45%. The 
lobule was adherent in 14% of subjects.

Keywords: Pinna; Anthropometry; Post aural angle; Plastic 
surgery

Introduction
The pinna performs important physiological role and also influence

the aesthetic role. According to earlier views, the pinna was rather
recognized as a cosmetic organ and its importance was more related to
the facial aesthetics and physiognomy [1].

The word pinna is derived from Greek word meaning ‘feather of a
wing’. Being situated at the outer contour of face, the pinna is one of
the major factors in determining facial proportionality and is
particularly influential in determining its beauty. Though the beauty of
an individual is not defined by ears, any deformation or malposition of
pinna can detract from ones appearance and can be a source of
psychological distress as they focus on it and may impair their social
life.

The appearance and symmetry of pinna, enormously contributes to
the facial aesthesis. Cosmetic surgery and facial rejuvenation is
becoming quite popular. The morphology of pinna is quite complex.
Therefore, detailed knowledge about its typical dimension is needed
for cosmetic surgeons to determine accurately the position and
orientation of the auricular framework and to avoid mutilation [2,3].

This study gives the mean values of various anthropometric
measurements of pinna and also the geographical influence in this part
of world.

Materials and Methods

Subjects
This study was carried out in Jawaharlal Nehru medical college,

KLE institutions, Belgavi, Karnataka, on 100 medical students from
different states of India, aged 17-30 years, with no evidence of
congenital ear anomalies, trauma to pinna and previous pinna
surgeries [4-8]. The purpose of the study was explained to all the
subjects and their willingness to participate in the study was
considered. Before starting this study ethical clearance was obtained
from institutional ethical committee.

Anthropometric measurements
The parameters measured were:

• Total Length of Pinna (TLP)
• Width of Pinna (WOP)
• Post Aural Angle (PAA)
• Physiognomic Index (PI)
• For each subjects right and left pinna by using digital Vernier

caliper.
• Length: From supraaurale to subaurale
• Width: Distance between otobasion superior to outer most point of

posterior helical rim
• Postaural angle: It was measured from the mastoid prominence to

corresponding outermost point of the helix
• Physiognomic Index: Auricular width/auricular height × 100
• Morphological parameters studied were:
• Presence or absence of Darwin’s tubercle
• Type of lobule attachment

In order to minimize the bias, all the measurements were taken by
the single investigator.

The numerical data was analyzed statistically by using Statistical
Package for Social Sciences (SPSS) version 20.0 [9-13]. Comparison
of the measurements according to the gender and comparison of the
right and left ear measurements were performed.

Reddy et al., J Otol Rhinol 2021, 10:4 Journal of Otology &
Rhinology
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Results
The measurements and comparison of results are shown in Tables

1-6. The mean values for TLP, WOP, PAA in female subjects were
found to be respectively 61.3 mm, 33.1 mm, 26 deg for the right ear,
and 60.9 mm, 32.6 mm, 26.4 deg for the left ear. However, in male
subjects, these values were, respectively 62.9 mm, 34.2 mm, 27.4 deg
for the right ear and 62.7 mm, 33.4 mm, 27.5 deg for the left ear.
According to Table 2, TLP and WOP were more in males than females
[14,15]. There was no significant difference of the respective
parameters of pinna between the right and left sides. Pinnas were short
and circular with Physiognomic Index >50.
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Lef
t

Ma
le

25 54.
5

68.
8

62.
7

4 0.8 61.
1

64.
4

Fe
ma
le

75 51.
6

68.
2

60.
9

3.5 0.4 60 61.
7

Tot
al

10
0

51.
6

68.
8

61.
3

3.7 0.4 60.
6

62.
1

Wi
dth
of
pin
na

Ri
ght

Ma
le

25 31.
3

37 34.
2

1.6 0.3 33.
6

34.
9

Fe
ma
le

75 27.
2

38 33.
1

2.1 0.2 32.
7

33.
6

Tot
al

10
0

27.
2

38 33.
4

2 0.2 33 33.
8

Lef
t

Ma
le

25 30.
2

36 33.
4

1.6 0.3 32.
7

34

Fe
ma
le

75 27.
8

38.
2

32.
6

2.1 0.2 32.
1

33.
1

Tot
al

10
0

27.
8

38.
2

32.
8

2 0.2 32.
4

33.
2

Po
st
au
ral
an
gle

Ri
ght

Ma
le

25 18 35 27.
4

4.3 0.9 25.
7

29.
2

Fe
ma
le

75 3 34 26 4.7 0.5 24.
9

27.
1

Tot
al

10
0

3 35 26.
4

4.6 0.5 25.
5

27.
3

Lef
t

Ma
le

25 18 35 27.
5

4.4 0.9 25.
7

29.
3

Fe
ma
le

75 16 34 26.
4

3.9 0.5 25.
5

27.
3

Tot
al

10
0

16 35 26.
7

4 0.4 25.
9

27.
5

Table 1: Summery of all variables in the study by gender.

Varia
bles

Side
s

Male Fema
le

t-
value

p-
value

Mean Std.
Dev.

Mean Std.
Dev.

T. L.
P

Right 62.93 3.95 61.29 3.52 1.96 0.053

Left 62.74 3.96 60.85 3.49 2.27 0.025
3*

W. O.
P

Right 34.2 1.58 33.13 2.08 2.35 0.020
9*

Left 33.4 1.57 32.63 2.11 1.67 0.097

P. A.
A

Right 27.44 4.33 26.03 4.71 1.32 0.189

Left 27.52 4.36 26.4 3.93 1.2 0.233

Table 2: Comparison of male and females with respect to different 
parameters by t test. *: p<0.05.

Variabl
es

Right side Left
side

t-value p-
value

Mean Std.De
v.

Mean Std.De
v.

T. L. P 61.7 3.69 61 3.69 0.7215 0.4715

W. O.
P

33.4 2.02 33 2.01 2.0486 0.0418
*

P. A. A 26.4 4.64 27 4.05 -0.487
2

0.6266

Table 3: Comparison of right and left sides with respect to different 
parameters by t test. *: p<0.05.

n >50 <50

Sides Right Left Right Left

100 80 80 20 20

Impression Short, Round Long, Thin

Table 4: Physiognomic index.

Darwins Tubercle n

Bilateral 17

Right 19
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Left 9

Table 5: Presence of Darwin’s tubercle.

Attachment of
lobule

Male Female Total

Right

Adherent 5 9 14

Free 8 31 39

Intermidiate 12 35 47

Left

Adherent 5 9 14

Free 8 31 39

Intermidiate 12 35 47

Table 6: Attachment of lobule.

Discussion
In depth knowledge of the dimensions and position of pinna is

essential for its reconstruction and also for manufacturing hearing aids
and for forensic purposes. Although the anthropometric measurements
can be done by direct or indirect methods, direct anthropometry is
ideal [16-18].

In the study by Brucker et al. on the morphometric of external ear,
age and sex related differences; a mean total ear height of 63 mm was
obtained. In the study by D. E. O. Eboh on 386 Urhobo individuals
obtained a total ear length and width of 56.79 ± 4.26 mm and 30.47 ±
1.99 mm respectively. Bozkir et al. in their study obtained the mean
height of left ear in men and women as 63.1 mm and 59.7 mm
respectively [19].

n the present study, we observed that the mean length of auricle in
males was 62.9 mm and 62.7 mm in right and left ears respectively
and in females 61.3 mm and 60.9 mm. It was noted that the mean
length of auricle in males was more than that in females, irrespective
of right or left [20]. However, in another Indian study on the
Northwest sample the mean length of pinna was lesser than our study.
As our sample has subjects from most parts of India, we believe that
our data are more representative. It is observed in our study that there
is no significant difference between the mean length of right and left
ears.

The mean ear breadth in our study was found to be 34.2 mm and
33.4 mm in males in right and left ears and 33.1 mm and 32.6 mm in
females respectively. It was seen that the mean width of pinna in males
was more than that in females.

The mean post aural angle in males was 27.4 deg and 27.5 deg in
right and left ears and 26 deg and 26.4 deg in females respectively.
The values were high in males but are not significant statistically [21].
A thorough search of literature revealed that similar studies for mean
postural angle are not available and this makes our study the first
study to measure postural angle.

There was no significant difference between right and left ears with
respect to various parameters. However, the mean length and width of

right pinna was high in both males and females though it was not
statistically significant.

The physiognomic ear index in our study was >50 in 80 subjects
and <50 in 20 subjects.

The Darwin’s tubercle was present in 45 subjects.

The adherent type of lobule was rare i.e. 14% and majority had
intermediate i.e. 47% followed by free i.e. 39%.

On comparing our study with other similar studies, we find that
there is a difference in values and these discrepancies could be due to
factors such as race, genetic variables, environment, age and human
error.

Conclusion
There is significant association between genders, anthropometric

changes of the pinna. The female pinnas are smaller and narrower
whilst male pinnas are longer and broader. The pinnas are shorter and
circular in Indian scenario.

Thus the crux of this study is that it is essential to know the
accurate dimensions and morphology of pinna which influences
tremendously to conquer knowledge and predictably guides the
cosmetic surgeon during various manouevres as it is the essence of
proper corrective surgery of the pinna.
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INTRODUCTION 

Chronic otitis media (COM) is a widespread disease in 

developing countries with higher prevalence in lower 

socioeconomic groups.1-4 The overall prevalence of 

chronic otitis media is 4.1 percent with 3.1 percent of the 

individuals having unilateral and 1.0 percent of the 

individuals having bilateral disease. There is no difference 

in male and female prevalence. Prevalence of chronic otitis 

media in the age group 41-80 was found twice as those in 

the age group of 18-40.4 

Chronic otitis media is one of the most common causes of 

hearing loss that mainly results due to tympanic membrane 

perforation. Tympanoplasty is required for the treatment 

of majority of patients with chronic otitis media.1,7 Medical 

cost in hospitals associated with tympanoplasty is very 

high. This study was done to find a less expensive, simple, 

out patient and non-surgical procedure with epidermal 

growth factor which contributes to cell growth, the role of 

which in normal would healing is documented.7,9 

The recent experimental animal study shows epidermal 

growth factor promotes healing of tympanic membrane 

perforation on topical application.11,12 It is hoped that 

epidermal growth factor will eventually prove to be a 

promising alternative to tympanoplasty for stimulating the 

ABSTRACT 

 

Background: Chronic otitis media is a widespread disease of developing countries, especially of the lower socio-

economic group. Medical cost in hospitals associated with tympanoplasty for treating CSOM is very high. Our study 

investigates the efficacy of epidermal growth factor along with chemical cautery in healing of chronic tympanic 

membrane perforation on an outpatient department (OPD) basis. Hence providing a cheaper and cost effective treatment 

alternative to the patients. 

Methods: A total number of 70 patients with signs of COM attending ENT OPD were selected. The patients were 

randomly assigned into 2 groups each with a sample size of 35. Otoendoscopy and pure tone audiometry was performed. 

Group A was treated with EGF with chemical cautery and group B was treated with only chemical cautery. Both groups 

were followed up after 15 days, one month and second month of the procedure in ENT outpatient clinic. 

Results: The success rate of these non-healing perforation was found to be significantly higher in group A (29 [82.86%]) 

compared with group B (17 [65.71%]) with P value of 0.0070*. 

Conclusions: This study shows a statistically significant result with topical application of epidermal growth factor in 

small to medium non-healing central tympanic membrane perforation. Due to the promising result of epidermal growth 

factor, it could be considered as office myringoplasty.   

 

Keywords: Chronic otitis media, Tympanic membrane perforation, Epidermal growth factor, Carbolic acid 

 

Department of ENT, Head and Neck Surgery J. N. Medical college, KLE Academy of higher education and research, 

Belagavi, Karnataka 

 

Received: 07 January 2021 

Revised: 03 March 2021 

Accepted: 07 April 2021 

 

*Correspondence: 

Dr. Lakshmi Goswami, 

E-mail: lakshmi.goswami05@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. 

DOI: https://dx.doi.org/10.18203/issn.2454-5929.ijohns20211567 

 



Nayak PS et al. Int J Otorhinolaryngol Head Neck Surg. 2021 May;7(5):768-771 

                                                                                              
                       International Journal of Otorhinolaryngology and Head and Neck Surgery | May 2021 | Vol 7 | Issue 5    Page 769 

repair of chronic tympanic membrane perforation that 

would not otherwise heal on it’s own. 

The objective of our study is to assess the efficacy of 

topical epidermal growth factor in the treatment of non 

healing small central perforation. 

METHODS 

A single blind randomized controlled study was conducted 

in department of ENT and HNS at KLE’S Dr. Prabhakar 

Kore Hospital and Medical Research Centre during the 

study period of 1 year from December 2018-December 

2019. Every consecutive eligible patient fulfilling the 

inclusion and exclusion criteria was recruited into the 

study. Total sample size of our study was 70 patients 

calculated using the census method depending on the 

prevalence of csom patients in our hospital. 

Patients aged 18-60 years having an inactive mucosal type 

of COM with non-healing perforation involving one 

quadrant, those having a traumatic perforation not healing 

for at least 1 month and those with a dry post 

tympanoplasty residual perforation were included in the 

study. Active chronic otitis media, sensory neural hearing 

loss and those with an active predisposing disease focus in 

the nose and throat were excluded.  

Methodology 

Prospective study candidates were examined and 

investigated in the ENT outpatient clinic to confirm 

eligibility. A full valid written consent was taken from all 

eligible candidates. Total sample size was of 70 patients. 

Pure tone audiometry was done to record the type and 

degree of hearing loss. A diagnostic nasal endoscopy was 

done to rule out any predisposing focus in the nose and 

otomicroscopy was done to examine the perforation. 

Pre procedural pictures of the patients were taken. The 

patients were randomly assigned into 2 groups, group A 

patients underwent treatment with EGF with chemical 

cautery and group B underwent treatment with only 

chemical cautery. All the treatment procedures were 

performed under local anesthesia by applying 4% 

lignocaine drops to the ear 10 minutes before the 

procedure. Under otomicroscopic visualisation the 

margins of Tympanic membrane perforations were 

cauterized using a Jobson Horne Probe with carbolic acid 

solution at its tip. A thorough normal saline wash was 

given and the remaining Carbolic acid solution was 

suctioned out from the middle ear and external auditory 

canal. Recombinant human EGF (epidermal growth 

factor) gel was applied directly over the edges of tympanic 

membrane perforation. A small piece of dry gel foam was 

kept over the tympanic membrane to help in epithelization. 

The external auditory canal was packed with bactigras of 

povidone-iodine. 

In group B: After performing carbolic acid cauterization 

and saline wash, a small piece of dry gel foam was kept 

over it. The external auditory canal was packed with 

bactrigras of povidone-iodine.  

Patients in both the groups were treated with amoxicillin-

clavulanic acid (625 mg) oral /bd for 5 days, levocetirizine 

5 mg + phenylephrine 60mg tablets one at night for 15 days 

and analgesic tablets for 3 days.  

The patients were followed up on post op day 15, one 

month and second month after the procedure in ENT 

outpatient clinic. Pack removed from the external auditory 

canal at the first visit. During each follow up the patient 

underwent otomicroscopic examination to access the 

perforation size and to rule out secondary complications. 

Pure tone audiometry was performed at the third visit in 

patients whose perforation had closed. Closure of the 

perforation and decrease in perforation was the primary 

outcome measured. Hearing gain was the secondary 

outcome considered.  

Statistical analysis 

The study is focused on a comparison of two groups. The 

intergroup continuous variable were compared using 

suitable tools of statistics like a normal test, unpaired 

student’s t-test. Two quantitive variables, within a group, 

were compared using the student’s paired t-test. The 

association between the outcome, clinical, and 

demographics were tested using a chi-square test. For all 

the tests the value of p less than 5% (0.05) were considered 

significant.  

RESULTS 

Male preponderance is 51.43%. 

 

Figure 1: Distribution of male and females in group A 

and group B. 

Figure 2 in group A out of 35 patients 24 were of chronic 

otitis media, 7 of post-operative tympanoplasty, 4 of 
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traumatic perforation. In group B out of 35 patients 28 

were of chronic otitis media, 3 of post-operative 

tympanoplasty, 4 of traumatic perforation. 

 

Figure 2: Comparison of group A and group B by 

diagnosis. 

 

Figure 3: Comparison of group A and group B by 

results. 

Figure 3 Comparison of Group A and Group B by results 

*p<0.05 Group A percentage of improved 82.86%, in 

group B percentage of improved 65.71% p<0.05 which is 

significant. 

Figure 4 *p<0.05 Group A complete closure 60.00% in 

group B complete closure 28.57% p< 0.05 which is 

significant. 

The success rate was found to be significantly higher in 

group 1(29 [82.86%]) compared with group 2 (17 

[65.71%]). P value is 0.0070*. 

Hearing gain in the perforation that closed 

The hearing gain was assessed in both groups to remove 

that completely closed after 3 months of follow up. There 

was a hearing gain in both A (80.2%) and B (72%) groups 

which is statistically significant. 

 

Figure 4: Comparison of group A and group B by 

results. 

 

Figure 5: Association between the outcome of results 

and diagnosis in group A and group B. 

DISCUSSION 

Chronic otitis media is a widespread disease of developing 

countries, especially the low socio-economic group.1 

Changes like granulation, ossicular necrosis, 

tympanosclerosis and recurrent ear discharge are the 

common problems for non-healing tympanic membrane 

perforation.14 

The healing of TM perforation involves biological process 

like epithelial proliferation, epithelial migration, fibroblast 

proliferation, neoangiogenesis and tissue remodelling.9 

Epidermal growth factor is involved in normal tympanic 

membrane perforation healing by epithelial proliferation, 

tissue neoangiogenesis.7 Topical application of EGF and 

fibroblast growth factor have reported to enhance the 

closure of tympanic membrane perforation.9  
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Topical treatment of EGF on TM perforation has been 

reported since 1990.3 In a study conducted by Chauvin et 

al the EGF group produced the thickest tympanic 

membrane at all 3 sample sites compared with other 

growth promoters, primarily increase in fibrous layer 

thickness.7 EGF was not used alone in the tympanic 

membrane perforations, as the perforation edges where 

squamous epithelium which does not remove with EGF 

alone. In Ramsay et al study EGF treatment applied locally 

without freshened the margins does not have the desired 

effect on the healing of tympanic perforation.8 In Cho et al 

study showed growth promoters facilitate healing of the 

tympanic membrane perforation.9 In a study conducted by 

Bhat et al, the application of EGF topically on non-healing 

tympanic membrane perforation were shown good 

outcomes compare with the control group.14  

This study investigated the efficacy of EGF on chronic 

tympanic membrane perforation reducing the medical cost 

and avoiding inconvenience to the patient. Active 

predisposing disease foci in the nose and throat were 

treated before including in this study. Carbolic acid was 

used to freshen the margins of tympanic membrane 

perforation along with EGF application to enhance the 

healing effect of tympanic membrane perforation. 

CONCLUSION 

This study shows a statistically significant result with 

topical application of epidermal growth factor in small to 

medium nonhealing central tympanic membrane 

perforation. Due to the promising result of the epidermal 

growth factor, it could be considered as office 

myringoplasty. It proved to be reliable in hastening the 

healing of small to medium central tympanic membrane 

perforation without untoward complications. Medical 

expenditure associated with tympanoplasty has compelled 

investigators to search for a less expensive, simple 

nonsurgical outpatient procedure to close tympanic 

membrane perforation, the epidermal growth factor is an 

applicant for medical tympanoplasty. 
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A cross-sectional observational study of
clinicodermatoscopic features in cutaneous lichen planus
in Indian skin

ABSTRACT

Background: Lichen planus (LP) is a papulosquamous skin disorder characterized by violaceous polygonal papules and plaques
associated with itching. Dermoscopy in LP shows variable forms of whitish structures that correlate with Wickham striae (WS), vascular
structures, and pigmentary changes that aid in its diagnosis. Aim: To study the correlation between clinical and dermatoscopic features in
cutaneous variants of LP in Indian skin. Method: Patients with LP presenting over a period of 1 year were included. Dermoscopy of the
lesions in polarized mode was done using video dermatoscope − Dino-Lite Premier AM4113ZT model. Both clinical and dermoscopy findings
were photographed, recorded, and studied. Result: Fifty-six percent patients (39/70) had classical LP (CLP), 14% patients (10/70) had
hypertrophic LP which were the most common clinical variants. Reticulate pattern of WS was the most common pattern observed in 40%
(28/70) cases and a new rosette pattern of WS was observed in 13% (9/70) cases. Nonvascular findings such as WS, comedo-like openings,
and grey blue dots showed statistically significant association with CLP. Among the pigmentary findings, pepper-like pigmentation was seen
in 64% (25/39) CLP and reticulate pattern of pigmentation in 85% (6/7) cases of LP pigmentosus. Perifollicular pigmentation showed
statistical significance in 100% cases of lichen planopilaris. Conclusion: In view of consistent dermoscopic features observed in LP, it
aids as a valuable noninvasive diagnostic tool, many a times obviating the need for skin biopsy. Limitations: Small sample size and the
exclusion of lesions of LP over the nails, genitals, and oral mucosa.
Keywords: Dermatoscopy, lichen planus, rosette pattern, Wickham striae

INTRODUCTION

Lichen planus (LP) is an inflammatory mucocutaneous
condition characterized by distinct morphological and
histopathological features. Classically presents as itchy
lesions described as “pruritic, purple, polygonal, planar,
papules, and plaques.[1]” Dermoscopy is a method of
visualizing subsurface skin patterns.[2] The dermoscopic
examination of LP helps in clinching the diagnosis and
noting the improvement during follow-up. However,
these features may vary in patients with fair and dark
skin. A study of dermoscopic features of LP in Fitzpatrick
skin type IV–V encountered in Indian population are few,
hence we undertook this study to correlate clinical and
dermatoscopic features of cutaneous LP.

MATERIALS AND METHODS

After the institutional ethics committee approval, during the
study period of 1 year between January 1, 2018 and
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December 31, 2018 a total of 70 treatment naïve cases,
irrespective of age and sex with clinical features of LP were
included. Those cases with lesions of LP occurring solely
over the oro-genital mucosa or only the nail were excluded.
The sample size was calculated using the formula

 
,

where, n is the sample size required, p is the proportion or
prevalence, E is the error, and Z is the value corresponding to
level of confidence required.

In an Indian study by Makhecha et al., the prevalence of
cutaneous lichen planus in LP was 77%, that is, p= 0.77. The
absolute error when taken as 10% with 95% confidence level,
the sample size was calculated to be

n= 68.03 ≈ 68.

An informed written consent form was obtained after which
detailed history was collected and dermatological and
systemic examination was carried out. Clinical
photographs of the lesions were taken. Diagnosis of LP
was made after clinical examination. Clinically doubtful
cases were included only after confirmatory biopsy
report. Dermoscopic examination of the lesions was
performed using the video dermatoscope − Dino-Lite
Premier digital microscope AM4113ZT model by AnMo
Electronics Corporation, Taiwan, using 50× and 200×
optical magnification in polarized mode and photographs
were recorded. The data and photographic record was
noted in a predesigned pro forma and the dermoscopic
findings were correlated with the clinical findings. The data
was analyzed with R i386 3.5.1 software andMicrosoft excel.
Data was summarized as mean±SD for continuous variable
and categorical variables were represented using
percentages. Comparison of categorical variable with
severity is done using Fisher test and chi-square tests. P-
value <0.05 was considered as significant.

RESULTS

Out of 70 subjects, a majority, that is, 31% (22/70) was in the
age group of 31 to 40 years (mean age: 40.33, age range
11–75 years). No gender predilection was noted (M:F–1:1).
The mean duration of illness was within 1 to 6 months seen
in 5.71% (53/70) subjects.

Majority of the subjects complained of itching 54.29% (38/
70) while 10% (7/70) cases reported no itching at the time of

presentation. The lesions of LP were located most
commonly over lower limbs in 68% (48/70) cases,
followed by 58% (41/70) cases over upper limb, and least
commonly seen over the palmoplantar areas 5% (4/70).

Koebner phenomenon (KP) was seen in 50% (35/70) cases.
Associated conditions with LP seen in our subjects were
12.86% (9/70) with diabetes, 11.43% (8/70) with
hypertension, 2.86% (2/70) with thyroid disease, and least
1.43% (1/70) having underlying cardiovascular disease.

Of the clinical variants of cutaneous LP encountered,
majority were of classical LP (CLP) 55.71% (39/70),
hypertrophic LP (HLP) was seen in 14.29% (10/70) and
both coexistent CLP and HLP was seen in 12.86% (9/70),
while 10% (7/70) were of LP pigmentosus. Actinic LP and
lichen planopilaris was seen in 2.86% (2/70) cases each, with
a single case of linear LP 1.43% (1/70) as depicted in Table 1.

The dermoscopy findings were divided into vascular,
nonvascular, and pigmentary findings.

Vascular findings in the form of red dots were seen in 68.57%
(48/70) of the total subjects whereas red lines were seen in
55.71% (39/70) subjects.

Nonvascular findings studied were Wickham striae (WS),
comedo-like openings, and grey blue dots. Among the total
of 70 subjects, WS were seen in 86% (50/70) subjects and
were absent in 14% (20/70) subjects. The most common
pattern of WS observed was the reticulate pattern seen in
40% (28/70) cases [Figure 1a and b], followed by the radial
streaming pattern seen in 32.86% (23/70). Other patterns of
WS observed were the rosette pattern in 12.86% (9/70) cases
[Figure 2a and b], venation pattern in 5.71% (4/70) cases, and
linear pattern of WS in 8.57% (6/70) cases with annular
[Figure 3a and b] and structureless pattern of WS in
4.29% (3/70) cases each respectively. Interestingly we
observed a new rosette or petaloid pattern of WS in
12.86% (9/70) cases, which is so far not mentioned in

Table 1: The cutaneous variants of LP with the frequency of
clinical occurrence

Diagnosis Number %

Actinic lichen planus 2 2.86
CLP 39 55.71
CLP + HLP 9 12.86
HLP 10 14.29
Linear lichen planus 1 1.43
Lichen planus pigmentosus 7 10.00
Lichen planopilaris 2 2.86
Total 70 100.00

CLP= classical lichen planus, HLP= hypertrophic lichen planus, LP= lichen planus.
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literature. The various patterns of WS observed in our study
are enlisted in Table 2.

We also observed combinations of different patterns of WS
in individual patient in our study as described in Table 3 ,
such as radial with rosette pattern in 4% (3/70) cases,
reticulate and radial pattern along with reticulate and
annular pattern in 3% (2/70) cases each respectively. The
combination of reticulate with rosette and with linear was
seen in 1% (1/70) cases each. The triple combination pattern
was observed in the same patient included the reticulate

with radial and annular pattern of WS, reticulate with
venation and rosette pattern of WS, and radial with
rosette and linear pattern of WS in 1% (1/70) cases each.

Comedo-like opening was seen in 31.43% (22/70) of
subjects and grey blue dots were seen in 31.43% (22/70)
of subjects.

Pigmentary findings observed in our study were in the form
of pepper-like pigmentation in 48% (34/60) cases of
cutaneous LP, followed by brown globules in 40% (28/60)

Figure 1: (a) Lesion of classical lichen planus. (b) Reticulate pattern ofWickham striae in the same lesion on dermoscopy at 50× magnification in polarized
mode.

Figure 2: (a) Lesion of classical lichen planus. (b) Petaloid pattern of Wickham striae in the same lesion on dermoscopy at 50× magnification in polarized
mode.
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cases of cutaneous LP. Though reticulate pigmentation was
seen in 11.66% (7/60), it was observed 100% (7/7) cases of LP
pigmentosus. Perifollicular pigmentation was seen in 4.29%
(3/60) cases which is shown in Table 4.

Red dots were commonly seen in 79% (31/39) CLP
followed by cases with combination of CLP and HLP in
88% (8/9). Cases of linear LP and lichen planopilaris in our
study showed absence of red dots. Red dots were
significantly associated with lesions of LP (P <0.05)
though red lines were not significantly associated with
the lesions. However, it was observed to be a consistent
feature in actinic LP 100% (2/2), linear LP 100% (1/1), and
lichen planopilaris 100% (1/1). Table 5 shows the correlation
between the clinical variants and vascular (red dots and red
lines) findings.

Comedo-like opening was seen 100% (9/9) in cases with
combination of CLP and HLP and 80% (8/10) in cases with HLP
[Figure 4a and b]. Grey blue dots were most commonly
associated with cases having a combination of CLP and HLP

88% (8/9) and individually 40% (4/10) in cases of HLP and 25%
(10/39) in cases of CLP [Figure 5a and b]. LP lesions were
significantly associated with occurrence of nonvascular
features (comedo-like opening and grey blue dots) with
P < 0.05 as shown in Table 6.

In our study, brown globules and pepper-like pigmentation
showed significant association with lesions of LP (P < 0.05).
Brown globules were associated with actinic LP in 100%
cases (2/2), linear LP in 100% (1/1), followed by HLP in 80% (8/
10) cases. Pepper-like pigmentation was significantly
associated with linear LP 100% (1/1), followed by CLP 64%
(25/39), actinic LP 50% (1/2) [Figure 6a and b], and least in HLP

Figure 3: (a) Lesion of annular lichen planus. (b) Annular pattern of Wickham striae in the same lesion on dermoscopy at 50× magnification in polarized
mode.

Table 2: Different patterns of Wickham striae on dermoscopy

Wickham striae Number %

Reticulate pattern 28 40.00
Radial streaming 23 32.86
Venation 4 5.71
Petaloid 9 12.86
Linear 6 8.57
Annular 3 4.29
Structureless 3 4.29

Table 3: Different patterns and combinations of Wickham striae
on dermoscopy

Factor Subcategory Frequency %

Pattern of Wickham
striae

Absent 10 14
Reticulate 20 29
Radial 16 23
Venation 3 4

Petaloid/rosette 2 3
Linear 4 6
Annular 2 3

Radial + rosette 3 4
Reticulate + radial 2 3
Reticulate + rosette 1 1
Reticulate + linear 1 1
Reticulate + annular 2 3

Rosette + structureless 1 1
Reticulate + radial +

annular
1 1

Reticulate + venation +
rosette

1 1

Radial + rosette + linear 1 1
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22% (2/10) and was absent in lesions of LP pigmentosus and
lichen planopilaris. Reticulate pigmentation was associated
with LP pigmentosus 86% (6/7), respectively [Figure 7a and b]
followed by lichen planopilaris 50% (1/2) and was absent in
other variants. In our study we observed that perifollicular
pigmentation was associated with lichen planopilaris 100%

(2/2) [Figure 8a and b], followed by LP pigmentosus 14% (1/7)
and was absent in other clinical variants of LP.

DISCUSSION

In our study, majority of patients 31% (22/70) were in the age
group of 31 to 40 years and least 7% (5/70) in age group of 21
to 30 years (mean 40.33, age range 11–70 years). Maximum
patients observed in abovementioned studies were also in
the range of 31 to 40 years as in our study.[3,4,5]

In our study, majority of subjects 75% (53/70) presented with
duration of lesions ranging between 1 and 6 months and
about 10% (7/70) had lesions between 7 and 12 months
duration (mean 8.13 months). These findings were

Table 5: Correlation between clinical variants and vascular findings (red dots and red lines) and nonvascular findings (comedo-like
opening and grey blue dots) on dermoscopy

Diagnosis Red dots % Red lines % Total

Actinic lichen planus 1 50.0 2 100 2
CLP 31 79.4 22 56.4 39
CLP + HLP 8 88.8 6 66.6 9
HLP 6 60.0 5 50 10
Linear lichen planus 0 0.00 1 100 1
Lichen planus pigmentosus 2 28.5 1 14.2 7
Lichen planopilaris 0 0.00 2 100 2
Total 48 68.5 39 55.7 70
Chi-square 16.284 9.421
P-value 0.0120* 0.1510

CLP= classical lichen planus, HLP= hypertrophic lichen planus. *P value of < 0.05 is considered as clinically significant.

Figure 4: (a) Lesion of hypertrophic lichen planus. (b) Comedo-like opening (blue arrow) in the same lesion on dermoscopy at 50× magnification in
polarized mode.

Table 4: The various pigmentary findings on dermoscopy

Pigmentary findings Number %

Brown globules 28 40.00
Pepper pigmentation 34 48.57
Perifollicular pigmentation 3 4.29
Reticulate pigmentation 7 11.66
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Figure 5: (a) Lesion of classical lichen planus. (b) Grey blue dots in the same lesion on dermoscopy (blue arrow) at 50× magnification in polarized mode.

Figure 6: (a) Lesion of actinic lichen planus. (b) Pepper-like pigmentation in the same lesion on dermoscopy at 50× magnification in polarized mode.

Table 6: Correlation between clinical variants and nonvascular findings (comedo-like opening and grey blue dots) on dermoscopy

Diagnosis Comedo-like opening % Grey blue dots % Total

Actinic lichen planus 0 0.00 0 0.00 2
CLP 5 12.82 10 25.64 39
CLP + HLP 9 100.00 8 88.89 9
HLP 8 80.00 4 40.00 10
Linear lichen planus 0 0.00 0 0.00 1
Lichen planus pigmentosus 0 0.00 0 0.00 7
Lichen planopilaris 0 0.00 0 0.00 2
Total 22 31.43 22 31.43 70
Chi-square 42.3490 20.2350
P-value 0.0001* 0.0010*

CLP= classical lichen planus, HLP= hypertrophic lichen planus. * P-value (<0.05) is statistically significant.
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consistent with the studies by Bhattacharya M et al.[6] (74%)
and Singh OP et al.[7] (85%).

KP was seen in 50% (35/70) of our cases, mostly over the
trauma-prone areas and areas accessible for scratching.
Bhattacharya et al.[6] also similarly observed KP in 51% of
cases with CLP.

In our study, CLP accounted for 55% (39/70) of cases,
followed by 14% (10/70) of HLP [Figure 2], 12% (9/70)
cases of both coexisting CLP and HLP, 10% (7/70) cases
of LP pigmentosus, and the least number of cases with

1.43% (1/70) by linear LP. In a study by Bhattacharya et al.,[6]

CLP was the commonest presentation (47.4%), followed by
HLP (14.2%), actinic LP (11%), and linear LP (4%). Garg et al.[5]

showed 30% subjects of CLP, 20% of HLP, 14% of LP
pigmentosus, 4% of actinic LP, and 4% of lichen
planopilaris. In all the above studies, CLP was the most
common clinical variant encountered similar to the findings
in our study.

Vascular findings using dermoscopy in our study showed
red dots in 68% (48/70) and red lines in 55% (39/70) patients.
Red dots were mostly seen in the patient with CLP 79% (31/

Figure 7: (a) Lesion of lichen planus pigmentosus on the face. (b) Reticulate pigmentation on dermoscopy at 50× magnification in polarized mode.

Figure 8: (a) Lesions of lichen planopilaris. (b) Perifollicular pigmentation on dermoscopy at 50× magnification in polarized mode.
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39), followed by HLP 60% (6/10), actinic LP 50% (1/2), and
were absent in cases of lichen planopilaris and LP
pigmentosus. Red lines were seen in patient of actinic
LP (100%), lichen planopilaris (100%), linear LP (100%),
and CLP (56%). Vazquez-Lopez et al.[8] observed that red
lines 3 (12%) and dotted vessels 20 (80%) were more
frequently found in CLP. In a study by Güngör et al.[4] of
170 CLP lesions, red dots were noted in 27 lesions (15.9%)
and radial linear vessels in 19 lesions (11.1%). Further, in
cases of actinic LP and LP pigmentosus no vascular findings
were seen on dermoscopy in their study. In a study by Garg
et al.[5] of 50 patients, out of 15 cases of CLP lesions 3 cases
(20%) showed red dots and out of 10 lesions of HLP, 2 (20%)
showed red dots whereas lesions of actinic LP and LP
pigmentosus showed no vascular findings. The findings
of red dots were seen maximum in CLP and were absent in
cases of LP pigmentosus as mentioned in above studies as
well as in our study.

WS in lesions of LP was seen in a total of 60 out of 70 (86%)
subjects in our study and was absent in 10 out of 70 (14%)
cases of lichen planopilaris and LP pigmentosus. Majority
40% (28/70) of subjects had reticulate pattern of WS in
the lesions of LP followed by radial streaming pattern of
WS 32% (23/70), the rosette pattern 13% (9/70), linear pattern
8% (6/70), and venation pattern 5.71% (4/70). Also, in 13
subjects, WS was observed in multiple or overlapping
patterns in the same patients. In a study by Lallas
et al.,[9] white crossing lines (WS) were seen exclusively in
LP in 24 out of 25 patients (96%) and showed significant p P-
value. The study by Güngör et al.[4] showed WS in 89.4% of
CLP followed by 40% cases of lichen planopilaris and was
found to be absent in LP pigmentosus and actinic LP. In a
study by Garg et al.,[5] WS was seen in 14 CLP cases (93.3%), 9
HLP cases (90%), 2 actinic LP cases (50%), and was absent in LP
pigmentosus cases. Most common pattern of WS observed
was the reticulate pattern (64.7%) followed by linear (7.6%),
radial (5.2%), and annular pattern (1.1%), and combination
was observed in 1.7% cases. The findings in our study were
near similar to abovementioned study by Garg P et al.[5] In
our study, we came across a rosette/petaloid pattern of WS,
which has not been mentioned till date in the literature. This
rosette pattern was also seen in combination with other
patterns of WS in the same patients group. Rosette pattern
of WS was commonly seen only with lesions of less than 1
month duration, but it did not show a statistical significance
with respect to duration, probably due to the smaller sample
size of our study.

Comedo-like opening was seen in 31.43% (22/70) of our
patients and most commonly in those with 80% (8/10) HLP
and 12% (5/39) of CLP. We observed significant association

between the HLP and comedo-like openings in our study. In
the studybyGargetal.,[5] comedo-likeopeningswerenoted in
50% of HLP and 20% of CLP and were found to be significantly
associatedwith the clinical subtypes. The studybyHanumaiah
et aland Joseph[10] also showed comedo-like openings to be
significantly associated with HLP 86% (26/30). The significant
association of comedo-like opening in HLP was similar to the
studies mentioned above.

In our study, 31.43% (22/70) patients had grey blue dot
finding which was mostly seen in HLP 40% (4/10) and CLP
25% (10/39). Vazquez-Lopez et al.[8] observed 20% of CLP had
grey blue dots and found to be absent in other variants of LP.
Garg et al.[5] in their study showed 13% of CLP with grey blue
dots and absent in other variants. The findings in our study
with respect to grey blue dots in CLP cases were nearly
similar to abovementioned studies; however, its significant
association with HLP was seen in our study only.

Pepper like-pigmentation was seen in 48.57% (34/70) of our
patients, amongwhich itwasmost commonlyobserved in64%
(25/39)ofCLP,50% (1/2)of actinic LP, and20% (2/10)ofHLP.Garg
et al.[5] reported pepper-like pigmentation in LP pigmentosus
(28.57%), CLP and HLP had 20% each, respectively. Pepper-like
pigmentation was seen more commonly in CLP in our study
and is nearly similar to abovementioned studies.

In our study, we observed lichen planopilaris 100% (2/2)
showed perifollicular pigmentation. However, the study by
Güngör et al.[4] showed perifollicular pigmentation in 53.3%
lichen planopilaris. Friedman et al.[11] also observed in
53% cases of lichen planopilaris and that perifollicular
pigmentation was significantly associated with the diagnosis.

In our study, we observed that significant number of LP
pigmentosus patients 85.71% (6/7) showed reticulate pattern
of pigmentation similar to that of the study by Gupta etaland
Sharma,[12] where 70% of LP pigmentosus showed reticulate
pigmentation. However, Güngör et al.[4] observed reticulate
pattern of pigmentation only in 20% LP pigmentosus and
1.1% of CLP.

CONCLUSION

This study demonstrates the consistency of dermoscopy
patterns in different clinical variants of LP. The use of
dermoscopy helps in best visualization of WS, blood
vessels, and pigmentary changes in cases of LP and aids in
reducing unnecessary biopsies required in diagnosing LP. The
strengthof associations of somedermoscopic features such as
red dots, WS, perifollicular pigmentation, and reticulate
pigmentation have been repeatedly confirmed by several
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other observational studies as is also in our study. A new
rosette/petaloid-like pattern of WS was observed in our
study over lesions having shorter duration of onset (less
than 6 months).

The limitation of our study includes a smaller sample size,
hence to conclude the significance of findings on
dermoscopy of LP a study with larger sample size would
be required. Another limitation of the study was the
exclusion of lesions of LP over the nails, genitals, and
oral mucosa.
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INTRODUCTION

Coronaviruses have led to the outbreak of diseases in East 
Asia and the Middle East in the past decades. Lately, a new 
coronavirus virus has emerged in Wuhan, China, whose 
genome sequencing differs from previous strains and 
has been named severe acute respiratory syndrome CoV-2 
(SARS-CoV-2) [1]. This virus strain causes COVID-19 
(coronavirus disease 2019), which emerged at the end 
of 2019 [1]. COVID-19 was declared a global pandemic 
by the WHO on March 11, 2020 [2]. As of February 8, a 
total of 106,765,682 cases and 2,328,912 deaths have been 
reported by the WHO [3]. Previous studies have suggested 
an association between a decrease in the eosinophil count 
and acute respiratory diseases seen in COVID-19 infection 
[4-7]. The aim of our study was to find the association 
between the eosinophil count and COVID-19 in patients 
admitted as confirmed cases of COVID-19.

Eosinophils constitute 6% of bone marrow nucleated 
cells [8]. Eosinophils are potent proinflammatory cells, 
mainly because of the granules that contain cytotoxic 
proteins [9]. Although a blood cell, it is also present in 
various tissues, such as the gastrointestinal tract and the 
lungs [9,10]. Eosinopenia is the decrease in eosinophils, 
less than 0.01 × 109/L [11]. It has been found that the 
eosinophil count decreases during acute inflammation 
and increases during recovery from infection [12]. 
Since the emergence of COVID-19, there have been 
numerous reports of biomarkers involved in the disease, 
including C-reactive protein (CRP), interleukin-6 (IL-6), 
an increased ferritin level, the white cell count (WBC), 
lactate dehydrogenase (LDH), D-dimer, the platelet 
count, ALT, AST, an increased prothrombin time, high-
sensitivity troponin, and renal markers  [11]. Previous 
studies suggest that eosinopenia occurs as a response to 
acute inflammation or due to another systemic reaction 

ABSTRACT

Background: Coronavirus disease 2019 (COVID-19) is a global pandemic that has affected over two hundred 
countries and led to the increasing challenge of identifying, diagnosing, and treating patients. An effective early 
diagnostic marker is necessary for the identification of affected individuals, which would further aid in helping the 
prognosis. Objective: The aim was to study the diagnostic role of the eosinophil count in COVID-19 infection. 
Methodology: Thirty-five COVID-19 cases, confirmed either by RT-PCR or HRCT (high-resolution CT scan) 
were included in this cross-sectional study. Results: Out of the 35 patients, 26 (74.3%) had an eosinophil count of 
0, six (17.1%) had a count of 1–2 eosinophils, and one had a count of 4. Conclusion: The absence of eosinophils 
in the routine complete blood count examination may certainly help in the early identification of a COVID-19 
infection. Early identification may help in early therapeutic management and hence prevent further deterioration 
of the patient’s health.
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induced by its virtue. The initial decrease in the eosinophil 
count was attributed to the sequestration of circulating 
eosinophils. Migration may happen in an inflammatory 
site due to the release of chemotactic factors [11].

METHODS

Study Design and Participants

This was a cross-sectional study that included 
35 patients with COVID-19, confirmed either by 
RT-PCR or HRCT, prior to the initiation of any 
treatment. Patients with a CO-RADS score of 4, 5, 
and 6 in HRCT were considered positive. Critically 
ill patients and patients who were suspected cases of 
COVID-19 were excluded. The study was approved by 
the institutional ethical committee. Informed consent 
was not taken as this study included only routine 
evaluation. Information regarding demographics, 
clinical manifestations, vitals, laboratory data, and 
clinical progression of the disease and treatment were 
collected.

Statistical Analysis

Categorical variables were reported as numbers and 
percentages.

RESULTS

All 35 patients collected were cases of COVID-19, 
confirmed either by RT-PCR or HRCT. The median 
age was 62 years. Among them, 7 patients belonged 
to the age group of 30–49 years, 16 to the age 
group of 50–69 years, and 10 to the age group of 
70–89 years (Fig. 1). 27 were males and the remaining 
8 were females (Fig. 2). A majority of the patients 
presented with fever, dry cough, and myalgia. Other 
symptoms included a sore throat, dyspnea, and 
anosmia. 26 patients (74.3%) were found to have an 
eosinophil count of zero, 6 (17.1%) were found to 
have an eosinophil count of 1–2, and 1 (2.9%) had an 
eosinophil count of 4 (Fig. 3).

DISCUSSION

Coronaviruses are highly enveloped, positive-
sense RNA viruses with a high mutation rate and 
infectivity [1]. They are important zoonotic pathogens 
infecting animals and humans [1]. The clinical 
features may vary from asymptomatic through severe 

acute respiratory distress to multiorgan failure and 
death [13,14]. Even if the patient is asymptomatic, 
they are still capable of transmitting the virus [13]. 
The clinical manifestations include fever, myalgia, 
dry cough, a sore throat, headache, dyspnea [13,14], 
as well as severe manifestations such as hypoxemia, 
confusion, chest pain, and pneumonia, with some 
cases requiring intensive care unit (ICU) admission 
and mechanical ventilation. Diarrhea, anosmia, and 
ageusia have also been reported in several studies 
[15,16]

There is the emergence of interest in the topic of 
eosinopenia as a biomarker of COVID-19 infection [11]. 
A response to acute inflammation causes the release 
of chemotactic factors into circulation, leading 
to a rapid and persistent decrease in circulating 
eosinophils [11,14,17]. There is also an association of 
adrenal corticosteroids and epinephrine, as it increases 
in acute stress, with the occurrence of eosinopenia 
[13].

Figure 1: Age distribution of the patients.

Figure 2: Gender distribution of the patients.
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EOSINOPENIA IN RESPIRATORY TRACT 
DISEASES

Human eosinophils may express toll-like receptors 
(TLR) such as TLR3, TLR7, and TLR9 that can 
detect molecular patterns [9,18]. TLRs may help 
eosinophils to identify coronaviruses and lead to 
degranulation, the release of cytokines, and nitric 
oxide (NO) production [9]. Previous studies show a 
direct antiviral effect of nitric oxide on parainfluenza 
virus and RSV [9,19]. Eosinophils may also produce 
extracellular DNA traps in response to viral diseases 
such as RSV [9]. Eosinophils may mobilize preformed 
granules of Th1 cytokines, such as IL-12 and IFN-g, 
which helps in the antiviral immune response [9,20]. 
Human eosinophils express MHC-II molecules and 
costimulatory molecules and may also act as antigen-
presenting cells for viral antigens, thereby causing T-cell 
activation and the release of cytokines [9].

EOSINOPENIA IN COVID-19

The cause of the decrease in eosinophils in COVID-19 
is multifactorial [9]. The development and maturation 
of eosinophils occur in the bone marrow under exposure 
of myeloid precursors to IL3, GM-CSF, and IL5 [11]. 
The suggested pathophysiology of eosinopenia includes 
the decrease in IL-3, IL-5, and GM-CSF, leading to 
a decrease in the eosinophil count, as these three 
cytokines regulate the production of white blood cells, 
and resulting in sepsis [11]. Other mechanisms are 
the inhibition of eosinophils from the bone marrow 
and eosinophil apoptosis due to type 1 interferon 
release during acute infection [9]. Coronaviruses 

target IL-33, which is responsible for the activation of 
eosinophil in the airways, bone marrow, and ciliated 
epithelial cells. IL-33 is also involved in group 2 innate 
lymphoid cell activation, which in turn produces 
IL-5 and IL-13 [21]. Previous studies have found no 
increase in the eosinophil count in the lung tissue in 
COVID-19 patients [9,22].

Li et al.. conducted a study on 989 confirmed cases 
of COVID-19, in which eosinopenia (<0.02109/L) 
was present in 74.7%, compared to the controls 
(31.3%) [4]. Bass et al.., by using chemotactic 
factors of acute inflammation, were able to induce 
a decrease in the eosinophil count in rabbits and in 
humans. In a study conducted by Hu Yun et al.., out 
of 32 COVID-19 patients, 66% showed a decreased 
eosinophil count [7].

CONCLUSION

Because COVID-19 follows an unpredictable course 
and may lead to deadly complications, there is a need 
for its early identification. The eosinophil count may 
be used as its early and low-cost indicator. In our 
study, around 71.4 % of the hospitalized patients had 
an eosinophil count of zero at the time of admission. 
The estimation of the eosinophil count may help in 
early therapeutic management. However, only several 
studies have been done in this regard. The relationship 
between the eosinophil count and COVID-19 infection 
needs more exploration.
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ABBREVIATIONS

SARS-CoV-2: severe acute respiratory syndrome 
coronavirus 2
COVID-19: coronavirus disease 2019
WHO: World Health Organization
RT-PCR: reverse transcriptase polymerase chain 
reaction
HRCT: high-resolution computed tomography
CO-RADS: COVID-19 Reporting and Data System
CRP: C-reactive protein; WBC: white blood cell; 
LDH: lactate dehydrogenase; ALT: alanine transaminase; 
AST: aspartate aminotransferase
RNA: ribonucleic acid; DNA: deoxyribonucleic acid
TLR:  to l l - l ike  receptor;  NO:  nit r ic  oxide; 
IFN-g:  interferon gamma; GM-CSF: granulocyte-
macrophage colony-stimulating factor; IL: interleukin
RSV: respiratory syncytial virus
MHC: major histocompatibility complex
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Introduction
Pyoderma	 presents	 clinically	 as	 any	
pus‑forming	infection	of	the	skin	accounting	
for	 nearly	 25%	 of	 the	 patients	 attending	
the	 dermatology	 outpatient	 department	 in	
India.[1]

They	 can	 be	 either	 primary	 pyoderma,	
i.e.,	 de novo	 or	 secondary	 pyoderma	 as	 a	
complication	 of	 other	 underlying	 systemic	
disease	 or	 due	 to	 immunocompromised	
status	 or	 when	 a	 lesion	 is	 already	 present	
and	 then	 bacterial	 infection	 sets	 in	 it,	 for	
example,	 trophic	 ulcers	 in	 leprosy	 patients. 
Staphylococcus aureus is	 considered	 to	
be	 the	 most	 common	 causative	 organism	
implicated	 in	 its	 etiology;	 however,	 other	
organisms	 such	 as	 those	 belonging	 to	
Streptococcus or Pseudomonas	species	have	
also	been	incriminated.[2,3]	Rarely	organisms	
from	 Enterobactericeae	 family	 are	 also	
involved	which	is	not	confirmed	though.
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Abstract
Background:	 Pyoderma	 refers	 to	 any	 pus‑forming	 infection	 of	 the	 skin.	Antibiotic	 resistance	 has	
significantly	downplayed	the	utility	of	established	antibiotics	and	possesses	a	serious	threat	to	public	
health.	 Objective: To	 study	 the	 causative	 organisms,	 their	 trends	 of	 antibiotic	 sensitivity	 pattern	
thus	helping	in	prescribing	appropriate	antibiotics	and	study	the	response	to	the	treatment	in	patients	
of	 pyoderma.	Materials and Methods:	A	 2‑month	 prospective	 study	 on	 a	 cohort	 of	 30	 pyoderma	
patients	 attending	 the	 outpatient	 and	 inpatient	 department	 in	 our	 tertiary	 care	 hospital	 under	 ICMR	
short‑term	 studentship	was	 undertaken.	 Statistical	 analysis	was	 performed	 using	 the	 SPSS	 software	
version	 24.	Results:	Those	 in	 5th–6th	 decade	were	more	 predisposed.	Higher	 incidence	was	 seen	 in	
anemics.	Staphylococcus	spp.	(26/30	case	86.66%)	was	the	most	common	organisms	to	be	isolated	in	
12/15	 (80%)	 outpatients	 and	 14/15	 (93.33%)	 inpatients.	Methicillin‑resistant Staphylococcus aureus 
(MRSA)	 was	 isolated	 equally	 (33.33%)	 in	 both	 outpatient	 and	 inpatients,	 with	 increasing	 trend	 in	
MRSA	 in	 out‑patients.	 Higher	 incidence	 of	 Pseudomonas aeruginosa	 in	 outpatients	 was	 noted.	
MRSA	 in	 superficial	 pyoderma	 group	 was	 sensitive	 to	 one	 first‑line	 drug	 which	 was	 gentamycin,	
whereas	 in	 deep	 pyoderma,	 the	 only	 first‑line	 drug	 to	 which	 the	 MRSA	 was	 100%	 sensitive	 was	
ciprofloxacin.	 All	 MRSA,	 MSSA,	 MR	 CONS,	 and	 MS	 CONS	 were	 sensitive	 to	 all	 second‑line	
drugs.	 Sixty‑percent	 patients	 who	 showed	 no	 response	 to	 empirical	 primary	 line	 of	 treatment	
showed	good	response	on	changing	the	antibiotics	according	to	the	reports	of	culture	and	sensitivity.	
Conclusion:	An	increasing	trend	in	MRSA	in	outpatients	was	noticed	along	with	higher	incidence	of	
Pseudomonas	infection.	Limitation:	Small	sample	size.

Keywords: Methicillin‑resistant Staphylococcus aureus, pseudomonas, pyoderma
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Identification	 of	 the	 causative	 pathogen	 by	
pus	culture	and	sensitivity	helps	in	accurate	
treatment; but this may not be usually 
done	 due	 to	 logistic	 issues.	 Empirically	
antibiotics	 are	 given	 without	 knowing	 the	
complete	 profile	 of	 the	 causative	 organism.	
In	 today’s	 scenario,	 many	 cases	 do	 not	
respond	 to	 those	 antibiotics	 that	 were	
previously	 known	 to	 be	 very	 effective	 in	
such	cases.	The	indiscriminate	use	of	topical	
and	 oral	 antibiotics	 has	 contributed	 to	 this	
current	 situation.[3]	 As	 a	 result,	 antibiotic	
resistance	 has	 downplayed	 the	 utility	 of	
established	 antibiotics	 and	 possesses	 a	
serious	 threat	 to	 public	 health	 worldwide,	
for	 example,	 methicillin‑resistant	 S. aureus 
(MRSA).	 Hence,	 in	 order	 to	 maximize	 the	
treatment	 outcome	 in	 cases	 of	 pyoderma,	
detailed	knowledge	of	the	various	causative	
organisms	 and	 their	 sensitivity	 pattern	 are	
needed.

Our	 project	 aimed	 to	 study	 the	 causative	
organisms	 of	 pyoderma	 and	 their	 antibiotic	
susceptibility	 pattern	 for	 prescribing	
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appropriate	 antibiotic	 as	 per	 the	 sensitivity	 tests	 after	
correlating	 it	 with	 patient’s	 clinical	 status.	 Patient’s	
follow‑up	 and	 records	were	maintained,	 and	 response	was	
studied.	An	attempt	 to	determine	 the	response	 to	change	 in	
the	treatment	after	culture	and	sensitivity	was	also	made.

Materials and Methods
A	 prospective	 study	 under	 ICMR	 short‑term	 studentship	
was	 undertaken	 on	 a	 cohort	 of	 30	 consecutive	 consenting	
patients	 attending	 the	 skin	 outpatient	 and	 inpatient	
department	 at	 Sassoon	 General	 Hospital,	 Pune,	 from	
July	 1,	 2013,	 up	 to	August	 31,	 2013.	 The	 study	 included	
patients	 diagnosed	with	 pyoderma	who	 had	 not	 previously	
taken	 any	 systemic	 or	 topical	 antibiotics	 1	 month	 before	
presentation.

After	 the	 Institutional	 Ethics	 Committee	 approval,	 the	
demographic	 and	 clinical	 details	 of	 consenting	 patients	
were	 noted.	 After	 clinical	 examination,	 the	 affected	 area	
was	cleaned	with	normal	 saline,	 and	 the	pus	was	collected	
with	 the	 help	 of	 two	 swabs,	 one	 of	 which	 was	 sent	 for	
Gram	 stain	 and	 the	 other	 for	 culture.	 If	 adequate	 pus	was	
seen	 in	 the	 lesion,	 then	 an	 aspirate	 was	 taken	 from	 the	
same	and	sent	to	the	microbiology	department.	Empirically	
commonly	 used	 antibiotic	 was	 then	 prescribed,	 and	 the	
patient	 was	 asked	 to	 come	 for	 follow‑up	 after	 a	 week	 to	
decide	upon	change	in	treatment	medications	if	required.

Pus	 samples	 were	 inoculated	 into	 blood	 agar	 and	
MacConkey	 agar,[4]	 and	 organisms	 were	 identified	 by	 the	
standard	 conventional	 methods.	 Muller‑Hinton	 agar	 was	
used	 to	 study	 antibiotic	 sensitivity	 pattern	 by	 the	 Kirby–
Bauer	 disc‑diffusion	 method	 as	 per	 the	 clinical	 laboratory	
standard	institute	(CLSI)	guidelines.[5]	Diameter	of	the	zone	
of	 inhibition	 of	 growth	 was	 recorded	 and	 interpreted	 as	
susceptible	 or	 resistant	 by	 the	 criteria	 of	CLSI.	Organisms	
with	 “intermediate”	 levels	 of	 resistance	 were	 included	 in	
the	 percentage	 of	 resistant	 organisms.	 Extended‑spectrum	
beta	 lactamase	 was	 detected	 using	 the	 CLSI	 guidelines.[5] 
Staphylococcus	 spp.	 was	 tested	 for	 methicillin	 resistance	
by	 using	 cefoxitin	 disk	 where	 the	 diameter	 of	 sensitivity	
for	 S. aureus	 is	 22	 mm	 and	 for	 coagulase‑negative	
Staphylococcus (CONS)	 is	25	mm.	D	test[5]	was	performed	
for	 erythromycin	 and	 clindamycin	 to	 study	 inducible	
macrolide	 resistance.	 After	 the	 identification	 of	 causative	
organism,	 its	 sensitivity	 pattern	 was	 correlated	 with	
patient’s	 condition	 and	 appropriately	 changed	 antibiotic	
was	 given,	 and	 response	 was	 studied	 in	 the	 subsequent	
follow‑up	 after	 1	 week.	 The	 relevant	 data	 were	 recorded,	
and	 statistical	 analysis	 was	 analyzed	 using	 the	 SPSS	
software	version	24.

Results
Out	 of	 30	 patients	 in	 the	 study,	 5	were	 <19	 years.	A	 total	
of	 seven	 patients	 were	 between	 20	 and	 39	 years	 age.	 40–
59	 years’	 age	 group	 had	 the	 maximum,	 i.e.,	 11	 patients,	

whereas	 only	 6	were	 found	 in	 above	 60	 years’	 age	 group.	
Maximum	number	of	patients	(17)	of	pyoderma	were	above	
40	years.	The	age	range	of	 involvement	being	between	2.5	
and	71	years.

Of	the	30	patients	diagnosed	with	pyoderma,	18	were	male	
and	 12	were	 female.	Male‑to‑female	 ratio	was	 3:2.	 It	 was	
seen	that	male	patients	have	a	greater	rate	of	occurrence	of	
pyoderma	as	compared	to	females.

The	 prevalence	 in	 outpatient	 (over	 2	 months	 period)	 ‑ 
(15/5500) ×	100	=	0.2727%.

Patients	who	had	taken	previously	antibiotic	were	excluded;	
hence,	 the	 number	 of	 pyoderma	 patients	 included	 in	 this	
study	 dropped	 down	 and	 plus	 patients	with	 other	 ailments	
had	multiple	visits.

The	prevalence	in	inpatient	(15/155)	×	100	=	9.677%.

Of	 the	 30	 patients,	 14	 had	 superficial	 pyoderma	 and	 16	
had	 deep	 pyoderma	 [Table	 1].	 Acne,	 folliculitis,	 and	
furunculosis	 were	 the	 most	 common	 skin	 condition	
associated	 with	 superficial	 pyoderma,	 and	 pemphigus	 was	
the	 most	 common	 skin	 condition	 associated	 with	 deep	
pyoderma,	as	shown	in	Table	2.

The	average	duration	of	lesions	ranged	between	7	days	and	
3	 years.	 The	 common	 site	 of	 lesions	 was	 the	 lower	 limb	
(16),	 face	 (15),	 upper	 limb,	 (6)	 trunk,	 and	 (9)	 scalp	 (4).	
The	 common	 type	 of	 lesions	 encountered	 were	 erosions	
(9),	 ulcers	 (8),	 pustules	 (7),	 and	 nodules	 (6).	 Majority	 of	
the	 patients	 in	 the	 study	had	multiple	 skin	 lesions	 (12/30),	
whereas	 solitary	 lesion	was	 found	 in	 seven	patients	 (7/30).	
The	most	common	underlying	condition	 in	outpatients	was	
secondary	 pyoderma	 (5),	 whereas	 the	 common	 underlying	
condition	in	inpatients	was	pemphigus	(5)	[Table	3].

Patients	 with	 abnormal	 total	 leukocyte	 count	 (<4000	 or	
more	 than	 11,000)	 were	 seen	 in	 four	 cases,	 whereas	 15	
patients	had	 low	hemoglobin	(Hb)	(<12	gm%).	Underlying	
immunosuppression	due	to	steroids	and	immunosuppressive	
agents	was	seen	in	(7)	due	to	diabetes	in	(2)	and	secondary	
to	 HIV	 in	 (1)	 case	 [Table	 4].	 shows P <	 0.001	 which	
showed	highly	significant	association	between	the	presence	
of	 underlying	 systemic	 disease	 and	 type	 of	 infection	
indicating	 an	 increased	 association	 of	 deep	 pyoderma	with	
underlying	systemic	diseases.

Table 1: Pattern of infection and out‑patient department/
in‑patient department patients

OPD/IPD Superficial 
skin infections

Deep skin 
infections

Total χ2

OPD 10 5 15 P<0.001
IPD 4 11 15
Total 14 16 30
P<0.05	shows	IPD	patients	are	more	prone	to	have	deep	pyoderma	
than	OPD	patients.	IPD:	In‑patient	department,	OPD:	Out‑patient	
department
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The	 most	 common	 organism	 isolated	 from	 pus	 was	
methicillin‑sensitive	 S. aureus	 (MSSA)	 and	 MRSA	 in	 10	
cases	 each	 followed	 by	 methicillin‑resistant	 CONS	 (MR	
CONS)	 in	 four	 cases,	 Pseudomonas aeuroginosa	 in	 four	
cases,	 MS	 CONS	 in	 two	 cases,	 and	 Proteus mirabilis	 and	
Escherichia coli	 in	 one	 case	 each.	 The	 most	 common	
organism	 isolated	 in	 outpatients	 was	 MSSA,	 isolated	 in	 a	
total	 of	 6	 cases.	 MRSA	 in	 5,	 Pseudomonas	 in	 3	 and	 MS	
CONS	 in	 2	 cases	 and	Proteus mirabilis	 and E. coli in one 
case	each.	Most	common	organism	isolated	in	inpatients	was	
MRSA,	isolated	in	5	of	the	total	 inpatient	cases.	MR	CONS	
and	MSSA	in	four	cases	each.	MS	CONS	and	Pseudomonas 
aeruginosa	were	isolated	in	one	case	each	[Table	5].

MRSA	 among	 superficial	 pyoderma	 was	 sensitive	 to	
all 2nd‑line	 drugs	 and	 only	 one	 1st‑line	 drug	 which	
was	 gentamicin	 in	 most	 of	 the	 cases,	 whereas	 in	 deep	
pyoderma,	 the	 only	 drug	 to	 the	MRSA	 was	 sensitive	 was	
found	 to	be	 ciprofloxacin.	All	MRSA,	MSSA,	MR	CONS,	
and	 MS	 CONS	 were	 sensitive	 to	 all	 2nd‑line	 drugs,	 but	
Pseudomonas	 and	 other	 organisms	 were	 sensitive	 to	 only	
few	1st	line	and	few	2nd	line	of	drugs	[Table	6].

Sensitivity	pattern	 to	various	 antibiotics	 tested	 is	 shown	 in	
Table	7.

A	total	of	six	patients	responded	well	to	empirical	treatment	
started	 and	 hence	 continued	 on	 previous	 treatment	 as	
patients	 showed	 sensitivity	 to	 the	 same	 drug in vitro 
too.	 Eighteen	 patients	 showed	 no	 response	 to	 empirical	
therapy	 but	 responded	 well	 to	 treatment	 on	 changing	 the	
medication	 as	 per	 the	 sensitivity	 pattern.	 However,	 in	 six	
cases,	 some	 other	 antibiotic	 was	 given	 independent	 of	
culture	 sensitivity	when	due	 to	 some	 reasons	 certain	drugs	
could	not	be	prescribed	 to	 the	 said	patient	and	 the	patients	
responded	 well,	 for	 example,	 in	 this	 study	 mupirocin	 and	
nadifloxacin	were	such	type	of	drugs	used	[Table	8].

Discussion
In	 all,	 we	 studied	 30	 cases	 of	 pyoderma.	 The	 maximum	
number	 of	 patients	 of	 pyoderma	 belong	 to	 40–59	 years	
(11/30)	 36.66%.	 Males	 were	 affected	 more	 than	 females	
in	 this	 study	 (18/30),	 as	 has	 also	 been	 reported	 by	
Malhotra	et al.,[6] Patil et al.,[7]	 and	 others.	The	 prevalence	
in	 outpatient	 over	 a	 2‑month	 period	 was	 noted	 to	 be	
0.2727%	and	9.677%	in	in‑patients	in	our	study.

In	our	study,	primary	pyoderma	constituted	23.3%	of	cases	
which	 was	 similar	 to	 the	 study	 by	 Malhotra	 et al.,[6]	 i.e.,	
19.67%	 cases.	A	 higher	 incidence	 of	 secondary	 pyoderma	
was	 seen	 in	 our	 study	 23/30	 (76.6%).	 Furthermore,	
in‑patients	 showed	 high	 tendency	 of	 association	with	 deep	
pyoderma	 than	 outpatients.	 On	 the	 other	 hand,	 superficial	
pyoderma	was	more	common	in	outpatients.

Out	 of	 7/30	 (23.33%)	 cases	 of	 primary	 pyoderma,	 three	
cases	 (10%)	 were	 each	 of	 folliculitis	 and	 furunculosis.	
Folliculitis	 and	 furunculosis	 were	 the	 most	 common	
primary	 pyodermas,	 seen	 in	 58.8%	 and	 33.3%	 of	 cases,	
respectively,	 in	 a	 study	 by	 Patil	 et al.[7] on out patients 
in	 Western	 India.	 In	 the	 study	 by	 Singh	 et al.,[8] primary 
pyoderma	 was	 encountered	 in	 61%	 cases	 and	 39%	
presented	 with	 secondary	 pyoderma.	 However,	 their	
findings	were	limited	to	outpatients.

The	cases	of	primary	pyoderma	in	our	study	were	much	less	
in	 their	 comparison.	 In	 a	 study	 done	 by	Malhotra	 el al.[6] 
on	 in	patients,	 impetigo	 formed	 the	 largest	 group	 followed	
by	 carbuncle	 and	 folliculitis.	 Similar	 high	 incidence	 of	
impetigo	 has	 been	 reported	 by	 others.[9]	 Majority	 of	 our	
patients	 were	 adults,	 which	 could	 account	 for	 the	 high	
frequency	of	folliculitis	and	furunculosis.	Singh	et al.[8] too 
reported	 that	 furunculosis	 (27.2%)	 followed	 by	 folliculitis	
(13.2%)	was	more	 common	 than	 impertigo	 (9.4%)	 in	 their	
study.

Among	 the	 secondary	 pyoderma	with	 a	 specific	 diagnosis,	
infected	 pemphigus	 was	 the	 most	 common	 diagnosis	
(5/30),	 followed	 by	 Hansen’s	 disease	 (4/30).	 Malhotra	
et al.[6]	 too	 reported	 pemphigus	 vulgaris	 as	 the	 most	
common	 secondary	 pyoderma	 in	 their	 study.	 Stevens	
Johnson	 syndrome	was	 the	 second	most	 common	 cause	 of	
secondary	pyoderma	in	their	study.

15/30	 (50%)	 patients	 were	 found	 to	 have	 a	 low	 Hb	 (<12	
gm%).	 Anemia	 as	 a	 predisposing	 cause	 that	 increases	
susceptibility	 to	 infection	 seems	 to	 be	 true	 to	 a	 certain	
extent.	 A	 few	 studies	 by	 Musher	 et al.[10]	 have	 already	

Table 2: Clinical profile of pyodermas
Superficial infections (n=14) Deep infections (n=16)

Clinical diagnosis Number 
of cases

Clinical diagnosis Number 
of cases

Acne 3 Pemphigus 5
Secondary	pyoderma 2 Secondary	pyoderma 4
Pyoderma	gangrenosum 1 Leprosy 3
Folliculitis 3 Acne 1
Furunculosis 3 Behcet’s	syndrome 1
Hansen	Type	2 1 Pyoderma 1
Paronychia 1 SJS 1
SJS:	Steven	Johnson	Syndrome

Table 3: Conditions associated with pyodermas in outpatient department and inpatient department patients
Pemphigus Leprosy Acne Secondary 

pyoderma
Pyoderma 

gangrenosum
Pyoderma SJS Folliculitis Furunculosis Behcet’s 

syndrome
Paronychia

OPD 0 1 3 5 0 0 0 2 2 1 1
IPD 5 3 1 1 1 1 1 2 0 0 0
IPD:	In‑patient	department,	OPD:	Outpatient	department,	SJS:	Steven	Johnson	Syndrome

[Downloaded free from http://www.cdriadvlkn.org on Friday, August 27, 2021, IP: 251.76.136.102]



Chavan, et al.: Clinicobacteriological study of pyodermas with trends in antibiotic sensitivity at a tertiary care center in Western India

164 Clinical Dermatology Review | Volume 5 | Issue 2 | July-December 2021

Table 5: Pathogens responsible for pyoderma total=32*
Number 
of cases

MSSA MRSA MR 
CONS

Pseudomonas 
aeruginosa

MS 
CONS

Proteus 
mirabilis

Escherichia 
coli (ESBL)

OPD	(17) 6 5 0 3 1 1 1
IPD	(15) 4 5 4 1 1 0 0
*Total	number	of	organisms	is	more	than	total	number	of	patients	because	multiple	organisms	were	present	in	the	lesions	of	few	patients.	
MSSA:	Methicillin‑sensitive	Staphylococcus aureus,	MRSA:	Methicillin resistant Staphylococcus aureus,	MR	CONS:	Methicillin‑resistant	
coagulase‑negative	Staphylococcus,	MS	CONS:	Methicillin‑sensitive	coagulase‑negative staphylococcus,	ESBL:	Extended‑spectrum	beta	
lactamase,	IPD:	In‑patient	department,	OPD:	Out‑patient	department

Table 6: Culture and sensitivity pattern in superficial and deep pyodermas
Type of lesions Organisms Number of patients Drug sensitivity
Superficial	
lesions total 
cases=14

MRSA 6 Sensitive	to	all	2nd	line	and	4	are	additionally	sensitive	to	only	1	
first	line	drug	(gentamicin)

Pseudomonas	aeroginosa 2 Sensitive	to	few	1st	and	few	2nd	line	drugs
MR	CONS 1 Sensitive	to	only	one	1st	line	and	all	2nd	line	drugs‑gentamicin
Escherichia coli 1 Sensitive	to	only	one	1st	line	and	all	2nd	line	drugs
MSSA 5 Sensitive	to	almost	all	1st	line	and	all	2nd	line	drugs

Deep lesions 
total	cases=16

MSSA 5 Sensitive	to	almost	all	1st	line	and	all	2nd	line	drugs
MR	CONS 3 Sensitive	to	2nd	line	drug	only
Pseudomonas	aeroginosa 2 Sensitive	to	few	1st	and	few	2nd	line	drugs
MS	CONS 2 sensitive	to	almost	all	1st	line	and	all	2nd	line	drugs
Proteus mirabilis 1 Sensitive	to	few	1st	and	2nd	line	drugs
MRSA 4 Sensitive	to	only	one	1st	line	(ciprofloxacin)	and	all	2nd	line	drugs

Total 32*
*Total	number	of	organisms	is	more	than	the	total	number	of	patients	because	multiple	organisms	were	present	in	the	lesions	of	few	patients.	1st	
line	drugs	for	MRSA,	MSSA,	MR	CONS,	MS	CONS	tested	are:	Penicillin,	ciprofloxacin,	tetracycline,	gentamicin,	erythromycin,	clindamycin,	
and	cotrimoxazole.	2nd	line	drugs	for	MRSA,	MSSA,	MR	CONS,	MS	CONS	tested	are:	Vancomycin,	linezolid,	teicoplanin.	1st	line	drugs	for	
Pseudomonas	aeruginosa	and	other	Gram‑negative	bacilli	tested	are:	Amikacin,	ciprofloxacin.	MSSA:	Methicillin‑sensitive	Staphylococcus 
aureus,	MRSA:	Methicillin resistant Staphylococcus aureus,	MR	CONS:	Methicillin	resistant	Coagulase Negative Staphylococcus,	MS	CONS:	
Methicillin‑sensitive	coagulase negative staphylococcus,	ESBL:	Extended	spectrum	beta	lactamase

Table 4: Distribution of patients according to the pattern 
of infection and underlying disease

Underlying 
Disease

Superficial 
skin infections

Deep skin 
infections

Total χ2

Present 1 9 10 P<0.05
Absent 13 7 20
Total 14 16 30
P<0.001.	Hence,	shows	an	increased	association	of	deep	infections	
with	underlying	systemic	diseases

shown	a	strong	association	between	anemia	and	 infections	
due	 to	 Gram‑positive	 bacteria.	 A	 total	 of	 12/30	 (40%)	
cases	 in	 our	 study	 had	 underlying	 immunosuppression	 of	
which	 9	 were	 secondary	 to	 use	 of	 corticosteroid	 alone	
(8)	 and	 in	 combination	 with	 cyclophosphamide	 (1).	
Two	 patients	 were	 immunosuppressed	 due	 to	 underlying	
diabetes	 and	 one	 secondary	 to	 HIV.	 10/12	 cases	 (83.3%)	
among	 these	 immunosuppressed	 showed	 the	 presence	
of	 deep	 pyoderma	 indicating	 a	 higher	 rate	 of	 occurrence	
in	 them.	 In	 bacteriological	 analysis,	 we	 observed	 that	
Staphylococcus	 spp.	 (26/30	 case	 86.66%)	 was	 the	 most	
common	organisms	to	be	isolated	(12/15	[80%]	outpatients	
and	 14/15	 [93.33%]	 in	 the	 inpatients).	 In	 similar	 study	

done	by	Patil	et al.[7]	 on	out‑patients,	 81.4%	 isolates	were	
Staphylococcus	 spp.	 Malhotra	 et al.[6] in an inpatient 
study	 in	 Northern	 India	 had	 Staphylococcus	 spp.	 isolated	
in	 59.01%.	 S. aureus	 was	 isolated	 from	 78.26%	 samples	
followed	 by E. coli 4.79%,	 Streptococcus	 haemolyticus	
(2.17%),	 Citrobacter	 spp.	 (2.17%),	 coagulase‑negative	
Staphylococcus	 (1.74%),	and	P. aeruginosa	 (1.74%)	in	 the	
study	by	Singh	et al.[8]	 In	our	study,	a	very	high	incidence	
of	 Staphylococcus	 spp.	 existed	 in	 both	 inpatients	 and	
outpatient	groups,	this	could	be	due	to	a	small	sample	size	
of	our	study.

S. aureus	 and	 Streptococci	 are	 considered	 to	 be	 the	main	
etiological	 agents	 of	 cutaneous	 bacterial	 infections	 and	
these	 have	 been	 isolated	 in	 different	 proportions	 of	 cases	
in	studies	in	India	and	abroad.[4]	Among	the	Staphylococcal 
spp.	 in	 our	 study,	MRSA	 and	MSSA	were	 isolated	 in	 ten	
cases	 (33.33%),	 respectively.	 Inpatient	 study	 by	Malhotra	
et al.[6]	 reported	MRSA	 in	 6/61	 cases	 (9.83%).	 Our	 study	
MRSA	was	 isolated	 in	 5/15	 (33.33%)	 followed	 by	MSSA	
in	 and	 MR	 CONS	 in	 4/15	 (26.6%)	 cases	 each	 in	 the	
inpatients	 studied.	 Among	 the	 outpatient	 group,	 MSSA	
was	 isolated	 in	 6/15	 (40%),	 MRSA	 in	 5/15	 (33.33%)	
and	 Pseudomonas spp.	 in	 3/15	 and	 MS	 CONS	 in	 2/15	
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cases	 and	Proteus mirabilis	 and E. coli in	 one	 case	 each.	
Staph	 isolates	were	most	 common	 in	 our	 study;	 similarly,	
a	 high	 incidence	 of	 coagulase‑positive	 Staphylococcus 
in	 pyoderma	 has	 been	 reported	 by	 several	 workers.[11] 
Coagulase‑negative	 strains	 have	 also	 been	 reported	 to	 be	
etiological	agents.[12]

P. aeruginosa	 which	 is	 associated	 with	 deep	 pyoderma	
usually	 was	 isolated	 equally	 in	 2/15	 cases	 (13.33%)	 of	
superficial	 and	deep	pyoderma	 in	 our	 study.	Furthermore,	
surprisingly,	 outpatient	 group	 3/15	 cases	 (20%)	 showed	
Pseudomonas	spp.	as	the	affecting	organism.	Pseudomonas 
spp.	 as	 an	 isolate	 was	 not	 found	 in	 the	 outpatient	 study	
by Patil et al.[7]	 nor	 in	 the	 in‑patient	 study	 by	 Malhotra	
et al.[6]	Hence,	in	our	study,	four	cases	with	the	isolates	of	
Pseudomonas	seem	a	little	alarming	as	the	primary	line	of	
treatment	for	pyodermas	does	not	cover	Pseudomonas	and	
culture	sensitivity	thus	proved	important.

S. pyogenes	 from	 2.3%	 was	 seen	 in	 outpatients	 study	 by	
Patil et al.[7]	 and	 3.27%	 in	 inpatient	 by	 Malhotra	 et al.[6] 

However,	 Streptococcus	 spp.	 was	 not	 isolated	 in	 our	
study.	 The	 other	 organisms	 isolated	 in	 outpatients	 in	 this	
study	 were	 Proteus mirabilis	 and E. coli in	 1/15	 case	
each	 (6.66%).	 These	 organisms	 were	 not	 isolated	 in	 the	
outpatient	study	by	Patil	et al.[7]	However,	 inpatients	 in	 the	
study	by	Malhotra	et al.[6]	isolated	Klebsiella spp.	in	4.92%,	
Streptococcus spp., Enterococcus spp.,	 and	Proteus spp. in 
3.27%	 each	 and	Citrobacter spp.	 and E. coli in	 1.64%.	A	
combination	of	Staphylococcus + Streptococcus	was	 found	
in	 one	 case	 (1.64%),	 and	 combinations	 of	 Staphylococcus 
+ Enterococcus	 and E. coli + Enterococcus in two cases 
(3.28%)	each.	No	 inpatient	 in	our	 study	 showed	 the	 above	
isolates.

In	 our	 study,	 single	 affecting	 organism	 was	 isolated	 in	
28/30	 cases	 (93.33%),	 2/30	 (6.66%)	 cases	 showed	more	
than	 one	 type	 of	 organism	 (Pseudomonas	 +	 Proteus 
in	 deep	 pyoderma	 and	 MSSA	 + E. coli in	 one	 case	 of	
superficial	pyoderma).	Malhotra	et al.[6]	reported	a	single	
infecting	organism	in	80.33%	and	more	than	one	type	of	
organism	in	4.92%	and	no	organism	in	14.75%.	Singh	et 

Table 7: Sensitivity pattern observed in outpatient department and inpatient department patients
Drug OPD cases 

tested for 
the drug

OPD cases 
sensitive to 
tested drug

Percentage 
positivity to tested 

drug in OPD patient

IPD cases 
tested for 
the drug

IPD cases 
sensitive to 
tested drug

Percentage 
positivity to tested 

drug in IPD patient
1st line

Gentamicin 13 11 84.62 14 5 35.71
Ciprofloxacin 15 8 53.33 15 8 53.33
Clindamycin 13 6 46.15 14 4 28.57
Tetracycline 13 5 38.46 14 3 21.43
Erythromycin 13 4 30.77 14 4 28.57
Amikacin 5 3 60.00 1 1 100
Cotrimoxazole 13 2 15.38 14 2 14.29

2nd line
Vancomycin 12 12 100.00 14 14 100
Teicoplanin 12 12 100.00 14 14 100
Linezolid 12 12 100.00 14 14 100
Meropenem 4 3 75.00 1 0 0.00
Imipenem 4 3 75.00 1 1 100
Piperacillin+tazobactam 4 4 100.00 1 1 100

3rd line
Aztreonam 4 3 75.00 1 1 100

2nd	line	drugs	for	Pseudomonas aeruginosa	and	other	Gram‑negative	bacilli	tested	are:	Imipenam,	carbapenam,	meropenam,	piperacillin	+	
tazobactum,	3rd‑line	drug	for	Pseudomonas aeruginosa	and	other	Gram‑negative	bacilli	tested	are:	Aztreonam.	IPD:	In‑patient	department,	
OPD:	Outpatient	department

Table 8: Response to change of treatment
Group Empirical 

treatment
Response C/S Treatment after C/S Response 

after change
Number of 

patients
Group 1 Given Yes Done Continued	previous	treatment	to	which	the	

patient	was	responding	and	sensitive	in vitro
Good 6

Group 2 Given No Done Antibiotic	changed	according	to	C/S	reports Good 18
Group 3 Given No Done Some	other	antibiotics	were	given	

independent	of	culture	sensitivity*
Good 6

*When	due	to	some	reasons,	certain	drugs	could	not	be	prescribed	to	the	said	patient,	then	some	other	antibiotic	was	given	which	was	not	
tested	in vitro	and	patient	responded	well	e.g.,	In	this	study,	mupirocin	and	nadifloxacin	were	such	type	of	drugs	used.	C/S:	Cultural	Sensitivity
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al.[8]	 too	 reported	 the	 single	 organism	 in	 94%	 samples,	
no	 organism	 in	 5.22%,	 and	 two	 organisms	 in	 0.43%	
samples.

The	 first‑line	 drugs	 for	 MRSA,	 MSSA,	 MR	 CONS,	 and	
MS	CONS	 tested	 in	 our	 study	were	 as	 follows:	 Penicillin,	
ciprofloxacin,	 tetracyclines,	 gentamycin,	 erythromycin,	
clindamycin,	 and	 cotrimoxazole.	 Second‑line	 drugs	 for	
MRSA,	 MSSA,	 MR	 CONS,	 and	 MS	 CONS	 tested	 were	
vancomycin,	 linezolid,	 and	 teicoplanin.	 In	 our	 study,	
both	 MRSA	 (6/14)	 among	 superficial	 pyodermas	 and	
deep	 pyoderma	 (4/14)	 were	 sensitive	 to	 all	 2nd‑line	 drugs	
(vancomycin	 100%,	 linezolid	 100%,	 and	 teicoplanin	
100%).	 However,	 in	 4/6	 (66.6%)	 MRSA	 in	 superficial	
pyoderma	 group	 were	 sensitive	 one	 1st	 line	 drug	 which	
was	 gentamicin,	 whereas	 in	 deep	 pyodermas,	 the	 only	
first‑line	 drug	 to	 which	 the	 MRSA	 were	 100%	 sensitive	
was	 found	 to	 be	 ciprofloxacin.	 As	 gentamicin	 could	 be	
administered	 on	 OPD	 basis,	 ciprofloxacin	 which	 was	 the	
second	most	sensitive	drug	was	administered	 to	 the	patient	
after	 the	 culture	 reports.	MSSA	 isolates	 in	 both	 superficial	
(5/14)	 and	 deep	 pyoderma	 (5/16)	were	 sensitive	 to	 almost	
all 1st	 line	 and	 all	 2nd	 line	 drugs.	All	MRSA,	MSSA,	MR	
CONS,	and	MS	CONS	were	sensitive	 to	all	2nd	 line	drugs.	
Pseudomonas	 and	 other	 organisms	were	 100%	 sensitive	 to	
only	 few	 1st	 line	 (amikacin,	 ciprofloxacin,	 and	 imipenem)	
and	 few	 2nd	 line	 of	 drugs.(piperacillin	 +	 tazobactum).	
All	 patients	 in	 case	 of	 Gram‑negative	 or	 Pseudomonas 
infections	were	sensitive	to	piperacillin‑tazobactam.

In outpatient series by Patil et al.,[7]	 the	 sensitivity	 of	
S. aureus	strains	to	other	antibiotics	varied.	All	the	strains	
were	sensitive	to	vancomycin	and	sisomycin.	They	showed	
minimal	 resistance	 to	 first‑generation	 cephalosporin	
and	 gentamicin	 (1.4%).	 Resistance	 was	 greatest	 to	
penicillin	 (87.2%),	 followed	 by	 that	 to	 erythromycin	
(42.9%)	 and	 framycetin	 (35.7%),	 an	 antimicrobial	 used	
for	 topical	 application.	 Resistance	 to	 ciprofloxacin	
was	 17.2%.	 Inpatient	 study	 by	 Malhotra	 et al.	 showed	
most	 of	 coagulase‑positive	 strains	 of	 Staphylococcus 
were	 susceptible	 to	 amikacin	 (100%),	 gentamicin	
(66%),	 and	 ciprofloxacin	 52.4%.	 Coagulase‑negative	
Staphylococci	 were	 largely	 susceptible	 to	 amikacin	
(77.7%)	 and	 gentamicin	 (66.6%)	 but	 showed	 relatively	
low	 susceptibility	 to	 ampicillin	 (55.5%),	 erythromycin	
(44.4%),	 and	 gatifloxacin	 (33.3%).	 In	 the	 study	 by	
Singh	 et al.,[8] S. aureus	 was	 highly	 susceptible	 (>80%)	
to	 amoxicillin	 plus	 sulbactam,	 amikacin,	 cefoperazone,	
tobramycin,	 and	 amoxicillin	 plus	 clavulanate,	 and	
moderately	 susceptible	 (70%–77.2%)	 to	 gentamicin,	
ampicillin	 plus	 sulbactam,	 linezolid,	 cefotaxime,	 and	
ceftizoxime.	 Low	 susceptibility	 (8.3%–14.6%)	 was	 noted	
to	 fluoroquinolones	 and	 cephalexin.	 S. haemolyticus was 
most	 susceptible	 (100%)	 to	 linezolid	 and	 amoxicillin	
plus	 sulbactam. E. coli was	 highly	 susceptible	 (>80%)	
to	 amikacin,	 tobramycin,	 and	 ceftriaxone	 plus	 sulbactam.	
P. aeruginosa	 showed	 a	 high	 susceptibility	 (100%)	

to	 polymyxin,	 and	 moderate	 susceptibility	 (75%)	 to	
piperacillin,	 levofloxacin,	 and	 ciprofloxacin.	 In	 our	
study,	 it	 was	 seen	 that	 for	 all	 Gram‑positive	 organisms	
84.61%	 out‑patients	 were	 sensitive	 to	 gentamicin,	
53.33%	 to	 ciprofloxacin,	 46.15%	 to	 clindamycin,	 38.4%	
to	 tetracycline,	 30.77%	 to	 erythromycin,	 and	 15.38%	
to	 cotrimoxazole.	 In	 the	 inpatient	 group,	 35.71%	 were	
sensitive	 to	 gentamicin,	 53.33%	 for	 ciprofloxacin,	
28.57%	 to	 clindamycin,	 21.43%	 to	 tetracycline,	 28.57%	
to	 erythromycin,	 and	 14.29%	 to	 cotrimoxazole.	 In	 case	
of	 penicillin,	 almost	 all	 patients	 were	 resistant.	 All	
outpatients	 and	 inpatients	 were	 sensitive	 to	 vancomycin,	
teicoplanin,	linezolid.

For	 other	 Gram‑negative	 bacilli	 and	 P. aeruginosa it 
was	 found	 that	 in	 outpatient	 group	 60%	 were	 sensitive	
to	 amikacin,	 75%	 to	 imipenem,	 meropenam	 and	
66.67%	 to	 cefotaxime,	 75%	 to	 aztreonam.	 Among	
the	 in‑patients	 those	 sensitive	 to	 amikacin	 were	 75%.	
100%	 toimipenem.	 75%	 in‑patients	 were	 sensitive	 to	
aztreonam.	 All	 out‑patient	 and	 in‑patients	 in	 case	 of	
Gram‑negative	 or	Pseudomonas	 infections	 were	 sensitive	
to	piperacillin‑tazobactam.

6/30	 cases	 (20%)	 patients	 in	 our	 study	 showed	 response	
to	 primary	 line	 of	 treatment	 (amoxycillin/azithromycin/
ciprofloxacin	 and	 framycetin,	 clindamycin	 topically),	
hence	 treatment	 in	 these	were	continued	irrespective	of	 the	
culture	sensitivity	report.	18/30	(60%)	patients	who	showed	
no	 response	 to	 empirical	primary	 line	of	 treatment	 showed	
good	response	on	changing	 the	antibiotics	according	 to	 the	
reports	of	culture	and	sensitivity.

In	 6/30	 (20%)	 patients	 due	 to	 other	 reasons	 leading	
to	 prescription	 restrictions	 due	 to	 underlying	 medical	
condition;	 independent	 of	 culture	 sensitivity	 some	 other	
antibiotic	 was	 given	 which	 was	 not	 tested in vitro and	
patient	 responded	 well.	 In	 this	 study,	 mupirocin	 and	
nadifloxacin	were	 such	 type	 of	 drugs	 used.	Hence,	 culture	
sensitivity	 in	 these	 cases	 helped	 to	 avoid	 prescription	 of	
the	 large	 number	 of	 antibiotics	 to	 which	 patients	 would	
not	 have	 responded	 and	 thus	 to	 reduce	 the	 cost	 of	 overall	
treatment	and	patient’s	exposure	 to	many	antibiotics	which	
were	unnecessary.	

Conclusion
Staphylococcus	 spp.	 (26/30	 case	 86.66%)	 was	 the	 most	
common	 organisms	 to	 be	 isolated	 in	 (12/15	 (80%)	
outpatients	 and	 14/15	 (93.33%)	 in	 the	 inpatients.	 MRSA	
was	 isolated	 equally	 in	 (33.33%)	 in	 both	 outpatients	
and	 inpatients,	 showing	 the	 increasing	 trend	 in	 MRSA	
infection	 in	 out‑patient	 group.	Whether	 a	 higher	 incidence	
of	P. aeruginosa	 in	 out‑patient	 group	 is	 suggestive	 of	 new	
trend	 in	 infection	 pattern	 is	 true	 or	 speculative	 is	 difficult	
to	say.	A	bigger	sample	size	would	be	required	to	comment	
clearly	on	this	finding.

MRSA	 in	 superficial	 pyoderma	 group	 was	 sensitive	 one	
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1st	 line	 drug	 which	 was	 gentamicin,	 whereas	 in	 deep	
pyodermas	 the	 only	 first‑line	 drug	 to	 which	 the	 MRSA	
were	 100%	 sensitive	 was	 found	 to	 be	 ciprofloxacin.	 All	
MRSA,	MSSA,	MR	CONS,	and	MS	CONS	were	sensitive	
to all 2nd	line	drugs.

More	 than	 one	 organism	 was	 isolated	 in	 two	 of	 our	 case	
both	of	which	had	a	difference	in	sensitivity	pattern,	hence	
emphasizing	 the	need	 for	culture	 sensitivity	 to	be	done	 for	
further	 treatment.	 Forty	 percent	 cases	 of	 pyoderma	 in	 our	
study	 had	 underlying	 immunosuppression	 with	 increased	
the	occurrence	of	deep	pyoderma.

Sixty	 percent	 patients	 who	 showed	 no	 response	 to	
empirical	 primary	 line	 of	 treatment	 showed	 good	 response	
on	 changing	 the	 antibiotics	 according	 to	 reports	 of	 culture	
and	sensitivity	emphasizing	 that	 in‑vitro	 testing	 is	essential	
as	 knowledge	 of	 the	 causative	 organisms	 and	 resistance	
patterns can help us select appropriate antibiotics without 
wasting	time	in	using	resistant	drugs.

However,	 a	 study	with	much	 larger	 sample	 size	 would	 be	
required	to	validate	the	findings	of	our	study.
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Abstract: 
 
Background: With rise in incidence of hypertensive disorders of pregnancy especially pre -eclampsia, there is a 
need to study its association with other comorbid conditions like thyroid disorder which may have common 
pathophysiology. Objective: The following case control study was done to know the association between pregnancy 
induced hypertension and serum thyroid stimulating hormone (TSH) level. Methodology: This case control study 
was carried out at tertiary care hospital from June 2018 to December 2018 wherein we compared mean TSH level 
among hypertensive pregnant women (case) and normotensive pregnant women (control) in third trimester. We also 
further analysed the differences of mean TSH level within hypertensive group based on severity. The total sample 
size consisted of 300 cases and 300 matched controls. Results: Mean serum TSH level were found significantly 
higher in the hypertensive (case) group i.e (2.81±2.08)  as compared to the normotensive (control) group i.e (2.32 
±1.24) with p-value 0.0006. The association between preeclampsia and hypothyroidism was seen by odds ratio of 
1.87 (CI= 1.06 - 3.27) for patients with severe preeclampsia, 1.41 (CI = 0.78 - 2.55) for patients with non severe 
preeclampsia and1.24 (CI = 0.66 - 2.33) for patients with gestational hypertension in comparison to the 
normotensive patients. Mean serum albumin was significantly lower in cases (3.22±0.43) as compared to control 
groups (3.30±0.38) with p-value 0.0122. However the correlation coefficient for the entire study population was (-
0.0532) between serum albumin and serum TSH, which suggests both values were independent of each other.  
Serum uric acid was significantly higher in cases as compared to controls (p<0.0001). Conclusion: Biochemical 
hypothyroidism in pregnancy is associated with preclampsia especially with severe preclampsia. However Serum 
TSH values need to be adjusted to the population and hospital for cut offs for reliable diagnosis. 
 
Keywords: Hypothyroidism, preeclampsia, thyroid stimulating hormone, serum TSH. 
 

Thyroid hormone plays an important function of maintaining homeostasis. However its role becomes critical in 
pregnancy and can severely affect both the maternal and fetal outcomes 1. Maternal thyroid gland physiology 
undergoes various changes in pregnancy. Due to similarity to nonspecific symptoms of pregnancy, diagnosis of 
thyroid dysfunction becomes clinically difficult in pregnancy 2. The assessment of thyroid stimulating hormone 
(TSH) levels to detect hypothyroidism in pregnancy have become a routine outpatient procedure as a part of 
antenatal care.3 Various studies done in the west have estimated the prevalence of hypothyroidism in pregnancy to 

Savanur M, Kataria A, Prabhu G, Sutariya N. Association between pregnancy induced hypertension and 
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be 2.5% 2,4. However studies in Indian population have shown a much higher prevalence of 3.69%5, 4.8%6, 13.3%7, 
14.3%8.  

Women with pregnancy induced hypertension have a greater propensity to develop biochemical hypothyroidism 
during pregnancy or even in later life 9. Many mechanisms have been postulated in earlier studies for this. Maternal 
serum concentrations of total thyroxine (TT4) and total triiodothyronine (TT3) were significantly reduced with a 
correlation of thyroxine-binding globulin, total thyroxine (TT4), total triiodothyronine (TT3) levels with newborn 
birth weights in patients with pre-eclampsia. This could be due to failure of estrogen synthesis owing to dysfunction 
of placenta in pre-eclamptic women 10. In an observational case control study, a statistically significant relation was 
seen between TSH and antithyroid peroxidise (Anti-TPO) antibodies in women with pre-eclampsia 11. 

Proteinuria in pre-eclampsia leads to loss of albumin bound hormones in urine causing low serum total thyroxine 
(TT4) and total triiodothyronine (TT3) levels 12. Upregulation of antiangiogenic biomarkers like sFlt1 and sEng 
(Soluble Endoglin) occurs in pre-eclampsia. These factors cause vasoconstriction, endothelial dysfunction and 
vascular damage.13 Over expression of sFlt-1 brings about antiangiogenic state with low free placental growth factor 
and free vascular endothelial growth factor levels associated with subclinical hypothyroidism.9 The deiodination 
effect caused by D2-Thr92Ala genetic variant is associated with the severity of preeclampsia as well as biochemical 
hypothyroidism14. 

Despite myriad of studies, the effect of pregnancy induced hypertension on thyroid hormones still needs to be 
established.15 Factors that influence thyroid hormone levels like end stage renal disease, cardiac disease , liver 
disease, drug intake along with variations in reports of thyroid hormones based on the assay and reference ranges 
used make it even more difficult.16 Moreover increase in serum TSH levels may be accompanied with normal free 
thyroxine (FT4) levels, condition called isolated hypothyroxinemia. Also while using serum TSH levels as a measure 
of maternal thyroid status, population and trimester specific reference ranges as in healthy Anti-TPO antibodies 
negative pregnant women with optimal iodine intake and without any prior thyroid ailment, provided by the 
particular institute or laboratory should be followed. However presently Serum TSH continues to be the parameter 
used for diagnosis and treatment of hypothyroidism, If internal or transferable pregnancy specific TSH reference 
ranges are not available.17. 

Hence, the following case control study was done to understand the relationship between pregnancy induced 
hypertension and maternal serum TSH levels. 

Materials and methods 

This case control study study was carried out at KLEs Dr Prabhakar Kore Charitable Hospital which is a tertiary 
care centre at Belagavi, Karnataka. The sample size calculated for this case control study was 600. A total of 300 
pregnant women were recruited in the case and control group each. The duration of the study was a period of six 
months from June 2018 to December 2018. The study commenced after obtaining ethical clearance from the 
Institutional Ethics Committee. 

Inclusion criteria: A total of 300 pregnant women with a diagnosis of pregnancy induced hypertension were 
included as cases. The diagnosis of pregnancy induced hypertension was made using current ACOG (The American 
College of Obstetricians and Gynaecologists) guidelines. Blood pressure > 140/90 mm Hg on two occasions at least 
4 hours apart after 20 weeks of gestation in a woman with previously normal blood pressure recordings was labelled 
as gestational hypertension. While high blood pressure with either new onset proteinuria ( ≥300 mg in 24 hours, 
protein to creatinine ratio ≥0.3 day or 1+ urinary protein dipstick reading) or thrombocytopenia (platelet counts 
<100,000 µL) or renal function impairement (creatinine >1.1 mg/dL or 2-times rise in creatinine levels in absence of 
underlying renal disease) or impaired liver function (hepatic transaminase levels double that of normal) or 
pulmonary edema or cerebral or visual symptoms was labelled as preclampsia. The cases were further divided into 
nonsevere and severe preeclampsia as per ACOG guidelines. Severe preeclampsia showed one of the following 
characteristics - 1) Systolic blood pressure ≥160 mm Hg or diastolic blood pressure ≥ 110 mm Hg recorded twice, 4 
hours apart at bed rest; 2) thrombocytopenia (platelet counts <100,000 µL); 3) impaired liver function or 
unexplained right upper quadrant epigastric pain not responding to medical treatment or hepatic transaminase levels 
double that of normal values; 4) progressive renal insufficiency ; 5) pulmonary edema; 6) new onset cerebral or 
visual disturbances. 
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In the above 300 cases recruited for the study, serum TSH was estimated at the time of diagnosis of pregnancy 
induced hypertension using enzyme linked immunosorbent assay (ELISA) method with venous blood sample. 
Current guidelines from the American Thyroid Association recommend use of population and trimester specific 
ranges for serum TSH during pregnancy. However due to the absence of consensus of any reference range for south 
Indian population an upper reference limit of 3.5 mIU/mL (as recommended by the ATA) was used to define 
hypothyroidism.17 

A total of 300 normotensive pregnant during the study period were included in the control group after age and 
gestation matching. If any of the pregnant women developed hypertension any time during antenatal follow-up, they 
were excluded from the control group. 

Exclusion criteria: Any pregnant women with history of chronic hypertension or  prior history of thyroid 
dysfunction, thyroid surgery, usage of thyroid medication were not included in this study. Also pregnant women 
with a previous history of hepatic or renal disease or any other coexisting medical or surgical illness were not 
included in the study. 

Statistical analysis: Study group (cases vs control) was considered as primary explanatory variable. Descriptive 
analysis was carried out by mean and standard deviation for quantitative variables, frequency and proportion for 
categorical variables. Categorical outcomes were compared between study groups using Chi square test /Fisher 
Exact test. P value < 0.05 was considered statistically significant. IBM SPSS version 22 was used for statistical 
analysis. 

Results 

Total 600 pregnant women were included in the study with 300 patients in case and control group each. Prior to 
analysis of the results of this study absence of confounding factors between the case and control groups was 
confirmed. 

The mean age of pregnant women and gestational age were tabulated to compare the control and case groups (table 
1) with (25.01±4.43) years and (24.68±3.82) years respectively. Mean gestational age in the control group was 
(36.41±4.32) weeks while in the case group was (37.07±3.64) weeks. Owing to the p value of (0.3242) for age and p 
value of (0.0424) for gestational age, differences between these two demographic features were not statistically 
significant. Systolic Blood pressure recordings in the control group had a mean value of (116.77±7.59) mm Hg 
while in the case group it was (142.79±16.55) mm Hg. While the diastolic blood pressure recorded in both groups 
had mean value of (77.58± 41.72) mm Hg for control group and mean value of (92.71±10.05) mm Hg for case 
group. Both systolic and diastolic blood pressure recordings were significantly higher in the case group based on p 
value (< 0.0001). Mean TSH (mIU/L) of controls was (2.32±1.24) and cases was (2.81±2.08) with a highly 
statistically significant difference (p value = 0.0006). Comparison of mean serum albumin levels (g/dl) between 
controls (3.30±0.38) and cases (3.22±0.43) showed a significant difference (p value = 0.0122). 

 

Table 1: Comparison of demographic and clinical characteristics of control and case groups 

Variables 
 

Control (n=300) 
Mean ± SD 

Cases (n=300) 
Mean ± SD 

P value 

Age in years 25.01 ± 4.43 24.68±3.82 0.3242 
Gestational age (weeks) 36.41±4.32 37.07±3.64 0.0424 
SBP (mmHg) 116.77±7.59 142.79±16.55 < 0.0001 
DBP (mmHg) 77.58±41.72 92.71±10.05 < 0.0001 
S.TSH (mIU/ml) 2.32±1.24 2.81±2.08 0.0006 
S. Albumin (g/dL) 3.30±0.38 3.22±0.43 0.0122 
SD - Standard deviation, S. TSH - Serum thyroid stimulating hormone, SBP - Systolic blood pressure, DBP - 
Diastolic blood pressure 
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Serum TSH levels and serum albumin of both groups were compared (table 2). 66 out of 300 cases (22%) while 42 
controls out of 300 (14%) of had raised serum TSH levels (>3.5mIU/ml). This difference was found to be 
statistically significant (p value = 0.0108). 234(78%) cases and 258(86%) controls had S.TSH within normal range. 
The serum albumin value was > 3.0 g/dl in 267(89%) controls and in 236(78.67%) cases. While 33(11%) controls 
and 64(21.33%) cases had serum albumin levels lower than 3.0 g /dl. This difference was highly significant (p value 
= 0.0006). 

 

The patients in case and control group underwent laboratory testing for various blood markers and the results were 
compared (table 3). The mean haemoglobin (g/dL) for normotensive pregnant women (controls) was (11.46 ±1.28) 
and hypertensive pregnant women (cases) was (11.52±1.69), the difference between mean values was statistically 
insignificant (p value = 0.6323). The mean platelet count (lakh cells/mm3) was (2.30±0.70) for controls and (2.19 ± 
0.64) for cases with a statistically significant difference (p value = 0.0421). Mean values for blood urea (mg/dL) 
were (16.89±6.76) in controls and (16.82±6.48) in cases, the difference being statistically insignificant (p value = 
0.9078) . For serum creatinine levels (mg/dL), mean in controls was (0.66±0.18) and in cases was (0.65±0.19) with 
statistically insignificant difference (p value = 0.3120). Serum uric acid was measured with mean values (4.11±0.95) 
controls and (5.11±1.53) cases. The difference was statistically highly significant (p value <0.0001). Serum total 
protein (g/dL) mean values were (6.25±0.51) controls, (6.10±0.57) cases with a highly significant difference (p 
value = 0.0004). Mean Serum albumin (g/dL) was (3.30±0.38) among controls and (3.22±0.43) among cases with 
significant difference (p value = 0.0122). Serum albumin and globulin ratio was also done with mean values 
(1.08±0.28) for controls and (1.12±0.21) for cases with a statistically significant difference (p value = 0.0344). 

 

 

The case group was further divided into gestational hypertension, non severe preeclampsia and severe preeclampsia. 
The means of variables of these subgroups were compared with each other as well as those of the control group 
(table 4). The mean age (in years) of the cases with gestational hypertension was (24.95±3.60), non severe 
preeclampsia was (25.01±4.43) and severe preclampsia was (25.25±4.24) while that of control group was 

Table 2: Comparison of S. TSH and S. Albumin levels between control and case groups (N=300) 
Parameters  Control Cases P - value 

N (%) N (%) 
S.TSH (mIU/ml)  0.13 - 3.5 258(86) 234(78) 0.0108  

≥ 3.5 42(14) 66(22) 
S. Albumin (gm/dL) 
 

<3.0 33(11) 64(21.33) 0.0006   
≥ 3.0 267(89) 236(78.67) 

S. TSH - Serum thyroid stimulating hormone 

Table 3: Comparison of biochemical markers 
Variables 
 

Control (n=300) 
Mean ± SD 

Cases (n=300) 
Mean ± SD 

P - value 

Hb (g/dL) 11.46 ±1.28 11.52±1.69 0.6323 
PLTS (Lakh cells/mm3) 2.30±0.70 2.19± 0.64 0.0421 
B. Urea (mg/dL) 16.89±6.76 16.82±6.48 0.9078 
S. Creat (mg/dL) 0.66±0.18 0.65±0.19 0.3120 
UA (mg/dL) 4.11±0.95 5.11±1.53 < 0.0001 
TP (g/dL) 6.25±0.51 6.10±0.57 0.0004 
S. Alb (g/dL) 3.30±0.38 3.22±0.43 0.0122 
A: G 1.08±0.28 1.12±0.21 0.0344 
SD - Standard deviation, Hb - Haemoglobin, PLTS - Platelets, B. Urea - Blood urea,  S. Creat  - Serum 
Creatinine, UA - Serum uric acid, TP - Total protein, S. Alb - Serum albumin, A:G - Albumin : Globulin 
ratio. 
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(25.01±4.43). Since this difference was statistically significant (p value = 0.0593), all the groups were comparable. 
The mean value of S.TSH (mIU/ml) among gestational hypertension cases was (2.42±1.33), non severe 
preeclampsia was (2.66±1.52) and severe preeclampsia was (3.31±2.89) while that of control group was 
(2.32±1.24). This difference was statistically highly significant (p value < 0.0001). For serum albumin (gm/dL), the 
mean value was (3.27±0.41) in gestational hypertension cases (3.27±0.38) in non severe preeclampsia cases was 
(3.12±0.47) in severe preeclampsia cases while that in control group was (3.30±0.38). The difference in these mean 
values was very significant (p value = 0.0013). 

 

 

As seen in (table 5), 24(23.30%) cases with severe preeclampsia, 19 (18.63%) with non severe preeclampsia and 16 
(16.84%) cases with gestational hypertension had S TSH >3.5 mIU/ml. The association between preeclampsia and 
hypothyroidism was seen by odds ratio of 1.87 (CI = 1.06 - 3.27) for patients with severe preeclampsia, 1.41 (CI = 
0.78 - 2.55) for patients with non severe preeclampsia and 1.24 (CI = 0.66 - 2.33) for patients with gestational 
hypertension in comparison to the normotensive patients. 

For the entire study population (both control and case group), the coefficient correlation was (-0.0532) between 
serum albumin and serum TSH which showed a negative correlation without any statistical significance (table 6, 
graph 1). 

Table 6: Correlation between serum albumin and S. TSH for both case and control groups taken 
together 
Correlation coefficient (r) P – value 
-0.0532 0.1931 
S. TSH -  Serum thyroid stimulating hormone 

 

Table 4: Comparison between gestational hypertension, non severe preeclampsia, severe 
preeclampsia and control group 

Variables Mean ± SD 
Control Gestational HTN Non severe PE Severe PE P value 

Age in years 25.01±4.43 24.95±3.60 23.85±3.43 25.25±4.24 0.0593 
S. TSH (mIU/ml) 2.32±1.24 2.42±1.33 2.66±1.52 3.31±2.89 < 0.0001 
S. Albumin (g/dL) 3.30±0.38 3.27±0.41 3.27±0.38 3.12±0.47 0.0013 
S. TSH - Serum thyroid stimulating hormone, SD - Standard deviation, PE - Preeclampsia, HTN - 
Hypertension 

Table 5 : Association between pregnancy induced hypertension and hypothyroidism 
Categories  0.133.5 (mIU/ml) 

(normal) n (%) 
>3.5 (mIU/ml) 

(hypothyroidism) n (%) 
OR (CI) 

Control 
Severe PE 

258 (86.00) 
79 (76.70) 

42 (14.00) 
24 (23.30) 

1.87 
(1.06 - 3.27) 

Control 
Non severe PE 

258 (86.00) 
83 (81.37) 

42 (14.00) 
19 (18.63) 

1.41 
(0.78 - 2.55) 

Control 
Gest HTN 

258 (86.00) 
79 (83.16) 

42 (14.00) 
16 (16.84) 

1.24 
(0.66 - 2.33) 

PE - Preclampsia, HTN - Hypertension, OR - Odds ratio, CI - Confidence Interval 
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Graph 1: Negative correlation between thyroid stimulating hormone and serum albumin 

Fetal outcome was compared in terms of birth weight (kg) between the control and case group with mean values 
(2.71±0.49) for controls and (2.37±0.76) for cases with a highly statistically significant difference (p value <0.0001). 

Discussion 

With the case and control group having comparable age and gestational age, hypothyroidism in hypertensive 
pregnant women was found to be significantly very high with 22% of cases with serum TSH > 3.5 mIU/ml than in 
normotensive pregnant women with only 14% patients with hypothyroidism. Earlier studies have also shown higher 
number of preeclamptic patients with hypothyroidism.10, 19 - 21 Serum albumin levels were significantly lower in the 
hypertensive group with 21.33 % cases as compared to normotensive group with 11% patients having serum 
albumin < 3.0g/dL. 22, 23  We also found that the decrease in serum albumin correlated with the severity of pregnancy 
induced hypertension.23, 24 

It was found that the mean serum TSH level increased as the pathology of pregnancy induced hypertension 
progressed along the spectrum of gestational hypertension to non severe to severe preeclampsia which showed a 
stronger association of hypothyroidism with severity of pregnancy induced hypertension based on odds ratio.12,19,23 

The negative correlation between the serum TSH and serum albumin levels showed both values were independent of 
each other. There has been no correlation found at all between the two values in certain studies before. Some of the 
earlier studies did not find any significant association between hypertension and serum TSH levels.25, 26 

Other blood parameters were also compared between the case and control groups. Haemoglobin, blood urea, serum 
creatinine values did not vary significantly between the two groups. However serum uric acid levels were found 
significantly higher among the hypertensives as compared to the normotensives. While platelets, total proteins and 
serum albumin were significantly lower in hypertensive group. Although albumin to globulin ratio was significantly 
higher in the hypertensive group. 

The effect of hypertension on birth weight of babies was seen as a fetal outcome with significantly lower birth 
weights in hypertensive patients as compared to normotensive patients. 

Conclusion 

The purpose of the above study was to find the association between biochemical hypothyroidism and preclampsia in 
pregnant women. The results of the study suggest there may be a higher chance of hypothyroidism in hypertensive 
patients as the spectrum of severity of hypertension advances. A major drawback of this study was the inability to 
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use serum T4 and T3 in our analysis. This was primarily due to financial constraints of patients admitted at our 
charitable hospital. Other factors were absence of population and assay manufacturer specific reference ranges for 
interpretation of the values. The need for trimester specific reference range of thyroid hormone levels for South 
Indian population also represents a prospective area of further research. Identification of one may help in 
anticipation of existence of the other condition which may further prevent maternal mortality and morbidity along 
with adverse fetal outcomes. 
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Thoracoscopic Assisted Excision with Mini Thoracotomy in a young
nonsmokirg Patient with Primary Pulmonary Spindle Cell Neoplasm:

A Case Report
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ABSTRACT:

We report a rare case of primary pulmonary spindle cell neoplasm in a young nonsmoking patient. Patient
presented with persistent dry cough trom 4 years, chest pain for 6 months. Chest x-ray, CT scan and FNAC
was done to come to diagnosis and was treated using thoracoscopy assisted excision of tumour with full
clearance, resulting in less postoperative pain and use of analgesics, and better postoperative cosmetic
outcome.

KEYWORDS: Pulmonary spindle cell neoplasm, thoracoscopic assisted excision, minimal access in
oncosurgery

INTRODUCTION:

Spindle cell neoplasm is a rare type of lung cancer
representing 0.2%-0.3h of all primary pulmonary
malignancies. There is male-to-female predominance
(4-5:1), common in smokers, and in patients between
50 and 80 years of age t1l. lt does not contain any
differentiated carci nomatous component but consists
only of pure "malignant" spindle cells. Pulmonary
spindle cell neoplasm is classified as sarcomatoid
carcinoma of the lung, which is an aggressive tumour,
the other subtypes being pleomorphic carcinoma, giant
cell carcinoma, carcinosarcoma, and pulmonary
blastoma I2l. Sarcomatoid tumors of the lung together
comprise <1% (between 0.1Y" and 0.4%) of all
reported lung cancer cases. Spindle cell neoplasm of
the lung is a very rare type that can develop anywhere
in the Iung. The cause of cancer is generally unknown,
but smoking is found to be one major risk factor. The
presenting symptoms are chest pain, shortness of
breath, fatigue, and other general signs and
symptoms, such as fever, weight loss, and appetite
Ioss. Chemotherapy, surgery, radiation therapy, and
other palliative measures may be used for treating
spindle cell neoplasm of the lung depending on the

staging. The prognosis may depend on many factors
including the stage of the tumor, progression, response
to treatment, and overall health of the individual.
However, in general, the prognosis of spindle cell
neoplasm of lung is poor ts].

CASE REPORT:

Case history: A 3?-year-old male nonsmoker, came
with complaints of left-sided chest pain for 6 months,
shortness of breath and persistent dry cough from past
4 years. General physical examination was normal.

INVESTIGATIONS:

Laboratory investigations showed total leukocyte count
to be 12,500/dl with normal liver and renal function
tests. On systemic examination, a bulge was seen
on inspection on the left side of chest with reduced
breath sounds on auscultation. Chest X-Ray revealed
welldefined pleuralbased homogenous opacity in left
lower zone measuring 8 x 5cm likely loculated pleural

effusion {figure 1). CECT thorax revealed a minimally
enhancing soft tissue density hypodense area along
the left lateral chest wall adjacent to 8th to 1Oth rib

approximately measuring 7.8 (AP) x 5.0 (tt/L) x 8.0
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(CC) cms, s/o neoplastic etiology soft tissue density
nodule in the latero-basal segment of left lower lobe,
likely fibrotic (figure 2). CT Guided FNAC sections
revealed spindle cells arranged in fascicles and
bundles showing mild to moderate pleomorphism. IHC
reportsr the neoplastic cells express vimentin, S-100,
Cd-34, CD-99, focal BCL-Z and A- caterin. Ki -61
proliferative index is less lhan2h.

Fig 1 : Chest X-Ray shows defined pleural based
n0mogenous opacity in left lower zone measuring g x 5cm

likely loculated pleural effusion

Flg 2: Neoplastic etiology soft tissue density nodule in the
latero-basal segment of left lower lobe

PROCEDURE:

Under general anaesthesia, patient is placed in right
semi-prone position, and three ports are inserted. A
10 mm port is inserted just below the inferior angle of
the left scapula. Thoracoscopy is performed, a mass
is seen along the left lateral chest wall. Two additional
ports are inserted - 10 mm and 5 mm. The mass
resected by creating a plane between the mass
capsule and pleura and delivered through a mini
thoracotomy incision through a glove bag. The
specimen is retrieved via a minithoracotomy and the
lower atelectatic part of the lung is checked; after
inflating, a healthy pink Iung appreciated. Haemostasis
ls achieved, an ICD is placed, and dressing is done.
Spirometry is started on post-operative day'1. The ICD
is removed on post-operative day 2. The patient is
discharged on post-operative day 4.

HISTOPATHOLOGY REPORT

IVlultiple sections show neoplastic spindle cells
arranged in bundles and fascicles. Features s/o soft
tissue tumour.

DISCUSSION:

Sarcomatoid tumors of the lung together comprise
<1% (between 0.1 "h and 0.4%) of all reported lung
cancer cases. Spindle cell neoplasm of the lung is a
very rare type of lung cancer, which is aggressive.
lndividuals below the age oI 40 years are rarely
diagnosed with it. The exact cause is unknown.
However, it is believed that there are certain factors
such as smoking, exposure to radon, and prolonged
exposure to asbestos and other harmful chemicals
(arsenic, chromium, nickel, and tar), chromosomal
anomalies, and mutations on gene TP53 may also
contributet4]. Signs and symptoms seen in early stages
may lead to misdiagnosis for infective conditions. ln
later stages, it may invade pleura, chest wall, and
mediastinum and disseminate through blood and
Iymphatic system te distant sites. Badshah ef a/.
reported one case of spindle cell sarcoma which
presented with Pancoast syndrome t51 Diagnosis can
be made by keeping high index of suspicion in a patient
not responding to conventional treatment particularly
if treatment has been started empirically. Diagnostic
modalities such as chest X-ray, CECI, tr4Rl, and pET
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scan may be used to reach the diagnosis although

confirmation can be made only after histopathology.

lmmunohistochemical features of spindle cell
neoplasm are unknown; however, in one series of

three cases reported by Terada, pan-cytokeratin,

CK18, and vimentin were positive in all threetol.

Treatment options available are dependent upon site

and extent of involvement. ln Stage 1, it presents as a

small lump which can be excised and carries the best
prognosis. In Stage 2 and Stage 3, micro-metastasis

occurs and has poor prognosis. The most commonly
used treatment is surgery, which can be potentiaily

curative if the tumor is completely excised (in case of

early-stage tumors). However, some cases show
recurrence many years later. Chemotherapy and

radiation may also be used for treatment, if surgery is

not a viable option, or if there is a suspicion of

metastasis. The prognosis of the condition is generally

poor, even with combined surgery, chemotherapy, and

radiation therapy, and only 10o/o of patients survive 2
years after diagnosis. The death rate is high even

when cancer is diagnosed at an early stage lzl.

CONCLUSION:

Thoracoscopic assisted excision of the tumour with

mini thoracotomy was feasible in this patient. lt
reduces the size of anterolateral thoracotomy incision,

and is associated with reduced postoperative pain,

use of analgesics, pulmonary complications, hospital

stay, early recovery and better cosmesis as compare

to full size thoracotomy incisions.
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INTRODUCTION 

Temporalis fascia remains the most frequently used graft 

material with closure of the tympanic membrane in 70% 

to 90% of primary tympanoplasties in different hands. 

However, in some situations such as advanced middle ear 

pathology, retraction pockets, and atelectatic ears, 

temporalis fascia tends to undergo atrophy in the 

subsequent postoperative period regardless of placement 

techniques.1 Our dissatisfaction with the temporalis fascia 

with a higher incidence of recurrent perforations 

compelled us to use a tougher material that would not 

only prevent reperforation but also prevent retractions. 

Cartilage has shown to be a promising graft material to 

close perforations in the tympanic membrane. Although it 

is similar to temporalis fascia, its more rigid quality tends 

to resist resorption, retraction, and reperforation, even in 

the milieu of continuous eustachian tube dysfunction.2  

ABSTRACT 

 

Background: Tympanoplasty involves grafting the perforation of the tympanic membrane with materials such as 

temporalis fascia, cartilage perichondrium, periosteum, vein, fat etc. Both temporalis fascia and cartilage 

perichondrium are easy to harvest with minimum donor site complications and both have been used extensively in 

tympanoplasty. Platelet rich plasma aids as an adhesive and supplements healing by providing growth factors. Till 

date there is scarcity of literature comparing the healing outcome of both cartilage perichondrium and temporalis 

fascia supplemented with platelet rich plasma. Hence, in this study we are comparing cartilage perichondrium 

supplemented with platelet rich plasma and temporalis fascia supplemented with platelet rich plasma.   

Methods: An observational study involving 60 patients was done. Patients with chronic otitis media were evaluated 

by otoendoscopy to assess the ear and were categorised into 2 groups which received temporalis fascia and cartilage 

perichondrium respectively. All cases were supplemented with platelet rich plasma. Post-operative assessment was 

done by otoendoscopy.    

Results: Total 21 patients received temporalis fascia and 39 patients received cartilage perichondrium. At the end of 6 

weeks the graft site appeared unhealthy in 6.66% cases who received temporalis fascia and 1.66% in those who 

received cartilage perichondrium.   

Conclusions: We found that cartilage perichondrium supplemented with platelet rich plasma had a better uptake after 

6 weeks due to its superior mechanical stability. The results are more rewarding than the use of temporalis fascia with 

platelet rich plasma.  

 

Keywords: Temporalis fascia, Tympanoplasty, Cartilage perichondrium, Platelet rich plasma 
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Heerman was first to consider temporalis fascia as a 

grafting material. Storrs successfully employed it 

thereafter. The concept of grafting tragal cartilage and 

perichondrium was introduced by Goodhill. The ideal 

grafting material used for tympanic membrane closure 

should meet certain criteria namely, low rejection rate, 

sufficient quantity, good tensile strength, conductive 

properties similar to that of tympanic membrane and easy 

availability. Membranous grafts like temporalis fascia 

and perichondrium meet these criteria and result in 

closure of tympanic membrane perforation in 95% of ears 

with normal ventilation. However, in situations such as 

recurrent perforation, total perforation, and chronic 

mucosal dysfunction or severe atelectatic tympanic 

membrane, fascia and perichondrium may undergo 

atrophy and result in graft reperforation. Cartilage 

perichondrium would theoretically work well in these 

conditions, being tougher and easily neovascularised. The 

incorporated cartilage would give it the necessary 

stiffness and mechanical stability to avoid retraction. 

Also, it has a low metabolic rate and good acceptance in 

the middle ear. Concerns have been raised about stiff 

nature of cartilage, as it could reduce the vibratory 

properties of neotympanum. However, adequate thinning 

of the cartilage seems to overcome this problem. The 

objective of our is to evaluate the graft uptake using 

temporalis fascia and cartilage perichondrium 

supplemented with autologous platelet rich plasma in 

tympanoplasty. 

METHODS 

Source of data 

All the patients above 10 years of age with CSOM and 

TM perforation attending the out-patient department of 

ENT at a tertiary care referral centre between January 

2019 to December 2019.  

Inclusion criteria 

All the patients above the age group of 10 years, having 

good general physical condition were included in the 

study. Central perforation of the pars tensa of the 

tympanic membrane with dry ear for a minimum period 

of 3 weeks.  

Exclusion criteria 

Patients having sensorineural or mixed hearing loss, 

atticoantral disease and tympanosclerosis were excluded 

from the study. 

Patients underwent tympanoplasty after obtaining fitness 

for surgery. Blood was drawn prior to the surgical 

procedure and platelet rich plasma was extracted by 

centrifugation for use while placing the graft. 

Statistical tool 

IBMTM SPSS (statistical package for social sciences) 

version 23.   

RESULTS 

In our study of 60 cases of chronic suppurative otitis 

media, the male and female ratio was 1.5:1. Most of the 

patients were in the age group of 31-40years which was 

35% of the total patients as seen in Table 1.  

Table 1: Age wise distribution of patients. 

Age groups (years) No of patients % of patients 

≤30 16 26.66 

31-40 21 35 

41-50 14 23.33 

51-59 9 15 

Total 60 100.00 

Mean age 42.8 

Table 2: Type of graft used among patients. 

Type of graft No of patients % of patients 

Temporalis fascia  21  35 

Tragal cartilage 

perichondrium 
 39  65 

Total  60  100.00 

 

Table 3: Follow up examination of patients on oto-endoscopy. 

Follow up outcome 
No of patients (% of patients) 

at 3 weeks 

No of patients (% of patients) 

at 6 weeks 

Graft area/ EAC appearing unhealthy 13 (21.66) 5 (8.33) 

Temporalis fascia 11 (18.33) 4 (6.66) 

Tragal cartilage perichondrium 2 (3.33) 1 (1.66) 

Graft appearing healthy 47 (78.34) 55 (91.66) 

Temporalis fascia 10 (16.66) 17 (28.33) 

Tragal cartilage perichondrium 37 (61.66) 38 (63.33) 

 Chi square: 17.95 P value: 0.000023 Chi square :4.85 P value: 0.027564 

Total 60 (100.00) 60 (100.00) 
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Mean age of the patients was 42.8. Out of the total 

patients, 21 patients received temporalis fascia and 39 

patients received cartilage perichondrium graft as seen in 

Table 2. The outcome of the surgery was evaluated after 

3 weeks and 6 weeks as seen in Table 3. It was found that 

the graft site was healthy in 91.66% cases at the end of 6 

weeks. 

Healthy graft site was judged by the presence of an intact 

graft with good epithelisation with no displacement and 

absence of discharge and unhealthy graft site was 

assessed based on the presence of congestion of external 

auditory canal, granulation tissue, ear discharge, residual 

perforation. 

Only 5.66% of the patients who received temporalis 

fascia and 1.66% of the cases who received tragal 

perichondrium had unhealthy graft site on otoendoscopy 

at the end of 6 weeks. This suggests that tragal 

perichondrium is superior to temporalis fascia and the 

results were statistically significant.  

DISCUSSION 

The perforations of the tympanic membrane (TM) may be 

of traumatic origin or due to chronic suppurative otitis 

media.  

The leading causes of conductive hearing loss is chronic 

suppurative otitis media (CSOM) where perforation of 

TM is present. In such cases the integrity of the tympanic 

membrane must be re-established quickly to preserve the 

hearing and to protect the structures of the ear from 

external insults.3  

Normally wound healing includes- epithelial migration, 

increased fibroblastic reaction, vascular proliferation and 

tissue remodelling. In contrast to this, healing of TM 

begins with bridging of the squamous epithelial layer, 

followed by regeneration of the fibrous layer.4  

Acceleration of perforation of TM and healing follows 

two main strategies i.e. stromal support to the 

regenerating tissue and cellular regeneration. If the 

perforations fail to heal spontaneously or by conservative 

therapy, they require surgical closure.  

Freshening of the edges of TM perforations or 

cauterization with chemicals such as silver nitrate and 

trichloroacetic acid have very limited success. Results of 

various studies done on growth factors concluded that the 

growth factors function as promoters of cellular 

regeneration and mobilization. A recent technique of 

using PRP has been used to accelerate TM perforation 

healing.5  

Biological graft materials act as a scaffold of tissue 

matrix when applied to seal the perforation and this 

subsequently revascularises in readiness for migration of 

fibroblasts and epithelium. Autologous graft materials 

include vein, fat, fascia lata, temporalis fascia, 

perichondrium and cartilage. The materials varied 

regarding their ease of harvesting, preparation time, 

placement ease, viability, graft uptake and hearing 

improvement all the results of which are variable.  

Platelet-rich plasma (PRP) accelerates the healing of 

tympanic membrane perforation following 

tympanoplasty. It prevents graft displacement or 

shrinkage, especially in wet grafts, with its sealant 

property. Platelet-rich plasma improves the overall 

success rate of tympanoplasty.6 Furthermore, it has no 

noticeable side effects. There are numerous clinical 

objectives motivating the use of PRP, including 

promotion of tissue regeneration in both bony and soft 

tissues, prevention or treatment of infection and 

restoration of function.7,8  

Type 1 tympanoplasty is one of the most commonly 

performed procedures in otology. With advanced 

microsurgical techniques and equipment, the graft uptake 

success rates of 96.6% according to Faramarzi et al.8  

In a study conducted by Indorewala et al. temporalis 

fascia achieved graft success of 95% for large and 83% 

for subtotal perforations, while fascia lata achieved graft 

success of 98% for large and 95% for subtotal 

perforations.9  

Erkilet et al suggested that autologous PRP is effective in 

accelerating TM perforation healing in rats. This 

encourages us to try it in myringoplasty in large TM 

perforation in human, particularly as it is an autologous 

material.10 A study conducted by El-Anwar et al 

concluded that the rate of graft uptake with PRP was 

100%. In all the cases rate of uptake of the graft was 

significantly higher than those without PRP. No reported 

significant complications such as infections were 

reported.11 

PRP, being newer biotechnology has demonstrated 

effects in accelerating and stimulating tissue healing. 

Efficacy of the treatment with PRP is due to its local 

delivery of a wide range of growth factors and proteins 

which support physiologic wound healing.12 With this 

study it is suggested that the autologous PRP augments 

wound healing in chronic perforations of TM and also 

avoids infection. 

Heerman was first to consider temporalis fascia as a 

grafting material. Storrs successfully employed it 

thereafter. The concept of grafting tragal cartilage and 

perichondrium was introduced by Goodhill.13  

The concept of cartilage and perichondrium was 

introduced by Goodhill on the basis of its advantages of 
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low rejection rate, sufficient and easy availability, best 

tensile strength, possessing conductive qualities similar to 

TM.14  

In a pilot study done by El-Anwar et al.15 a positive effect 

of PRP on the healing of large TM perforations with 

perfect results in the first trial of human PRP applications 

in myringoplasty was established. 

A study of topical use of autologous platelet rich plasma 

in myringoplasty done by El-Anwar et al showed better 

graft uptake in cases (100%) compared to control 

(81.25%) and it was statistically significant.15 A study 

done by Sankaranarayanan et al on efficacy of autologous 

platelet rich plasma in myringoplasty also showed better 

graft uptake in cases (96%) compared to the control 

group (80%).16 

Cartilage offers the advantage of higher mechanical 

stability compared with membranous transplants thus 

preventing retraction of tympanic membrane in the long 

run. However, others argue that it may alter the acoustic 

transfer characteristics of the graft due to the increasing 

mass and stiffness of the reconstructed tympanic 

membrane.17 

In a study by M.M Khan et al graft uptake was in 219 

patients, recurrent perforations in 2 years follow-up was 

in 2 patients, and residual perforation in 2 patients, of a 

total number of 223 ears operated. The success rate was 

98.20% in terms of perforation closure with cartilage 

tympanoplasty.18  

In a study by Mansour et al concluded that cartilage 

perichondrium has the advantages of being stable, 

malleable but tense, centrally transparent, non-slippery 

due to the absent central cartilage and enabling rapid 

healing without delay in hearing improvement.19  

The use of temporalis fascia and cartilage perichondrium 

in tympanoplasty is well known. Both have good uptake 

and have properties useful to provide a scaffold for the 

epithelialization of the neo-tympanum. Autologous 

platelet rich plasma is useful and augments better uptake 

of the graft by providing growth factors and its adhesive 

property. Hence, we recommend the use of autologous 

PRP in all cases of tympanoplasty regardless of the type 

of material used for grafting of the perforation as in the 

long term the benefits are superior against not using it. In 

our study we found that cartilage perichondrium fared 

better than temporalis fascia at the end of 6 weeks. But 

we recommend multicentric studies with larger sample 

size to conclusively prove our results. 

CONCLUSION 

As according to our results of the graft site being healthy 

in 91.66% cases at the end of 6 weeks. The healthy graft 

site was judged by the presence of an intact graft with 

good epithelisation with no displacement and absence of 

discharge. 

We found that cartilage perichondrium supplemented 

with platelet rich plasma had a better uptake after 6 

weeks due to its superior mechanical stability. The results 

are more rewarding than the use of temporalis fascia with 

platelet rich plasma. 

Hence, we recommend the use of autologous PRP in all 

cases of tympanoplasty regardless of the type of material 

used for grafting of the perforation as in the long term the 

benefits are superior against not using it.  
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ARTICLE INFO ABSTRACT

A prospective observational study in 90 patients of age group of 15 to 50 years with 
chronic suppurative otitis media attending the outpatient department of ENT at a tertiary 
care referral centre was conducted. All patients during the study period underwent 
Tympanoplasty with Platelet Rich Plasma for assessing the hearing gain. The objective 
of this study was to assess the benefits of platelet rich plasma in terms of improvement 
in hearing after tympanoplasty. In this prospective observational study using autologous 
Platelet Rich Plasma; patients showed a significant audiological hearing improvement 
at 3 months postoperative period compared to preoperative audiological assessment. 
Thus, we can conclude that Tympanoplasty not only aims to correct the damaged 
tympanic membrane, but also aids in improvement in hearing by reducing the amount 
of conductive hearing loss. The use of Autologous Platelet rich plasma helps in adequate 
sealing of the graft material along with the freshened edges of the perforation, thereby 
accelerating the graft uptake, promoting faster healing and hearing improvement.
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Introduction
Tympanoplasty is a surgical method for eradication of 

infection and maintaining middle ear functions. Temporalis 
fascia is a common graft material used in tympanoplasty since 
1960; however, there are other available graft materials such as 
cartilage perichondrium, areolar tissue, vein, fat and periosteum 
[1]. The success rate of graft uptake and improvement in hearing 
in tympanoplasty varies in different studies. Various studies have 
been conducted using platelet rich plasma to improve the surgical 
outcomes in tympanoplasty and hearing improvement [2]. In an era 
of regenerative medicine where we discuss of cloning, stem cells 
therapy or platelet rich plasma to regenerate or promote growth 
of body tissue or organ, the Platelet Rich Plasma (PRP) is easy to 
procure and its addition in middle ear surgery would possibly help 
in more improvement of hearing apart from early healing and better 
success in tympanoplasty. PRP is easiest to procure and to use in  

 
human body. Since it is autologous practically it does not have any 
significant side effect [3,4]. Platelet or thrombocytes conventionally 
known for blood clotting, releases many growth factors at the site 
of injury and thus, promotes repair and healing. The body has an 
inbuilt power of healing at the site of injury whether traumatic or 
iatrogenic and hence if we aggravate the healing by application of 
growth factors at the same site, undoubtedly repair will be much 
better. We can define PRP as a volume of autologous plasma of 
blood which has been enriched with platelets and growth factors. 
The technique to condense and provide growth factors in the form 
of PRP at the site of injury and thereby its assessment in hearing 
improvement has been undertaken in the present study.

Objective
To assess the benefits of platelet rich plasma in terms of 

improvement in hearing after tympanoplasty.

https://biomedres.us/
https://dx.doi.org/10.26717/BJSTR.2021.36.005819


Copyright@ Sweta Sinha | Biomed J Sci & Tech Res | BJSTR. MS.ID.005819.

Volume 36- Issue 2 DOI: 10.26717/BJSTR.2021.36.005819

28321

Material and Methods
Study Design

Prospective observational study.

Study Period

January 2019 to June 2020. 

Source of Data

All patients between age group of 15 to 50 years with chronic 
suppurative otitis media attending the outpatient department of 
ENT at a tertiary care referral centre during the study period and 
willing to undergo surgery for the same were included in the study.

Sample Size

90 patients.

Inclusion Criteria

All the patients above the age group of 10 years, with no 
evidence of active infection in the ear, nose, throat and Central 
Perforation of the Pars Tensa of the tympanic membrane with dry 
ear for a minimum period of 3 weeks before the day of operation. 

Exclusion Criteria

Patients with sensorineural or mixed hearing loss, attico-antral 
disease and tympanosclerosis were excluded from the study.

Methodology

All patients underwent type 1 tympanoplasty supplemented 
by platelet rich plasma. Pure Tone Audiometry was done before 
the surgery and 3 months after the surgery to evaluate the hearing 
outcome.

Results
a. Total number of patients- 90

b. Male: Female- 1.67:1

c. Mean age of the patients- 42 years

Table 1 depicts the size of the perforation wherein maximum 
patients presented with medium central perforation which was 54 
out of the total patients. Figure 1 shows the distribution of patients 
according to the site of perforation. About 31.11 % patients had 
perforation inolving all quadrants of the tympanic membrane 
and abot 7% patients had perforation involving only the inferior 
quadrant. Table 2 shows the hearing assessment at various time 
intervals wherein the maximum patients who presented with 
moderate degree hearing loss pre operatively improved post 
operatively and the number of patients changed form 54 patients 
pre operatively to 47 patients post operatively. At 6 weeks, 4 
patients presented with ear discharge. At 3 months, 2 patients out 
of the total 90 patients presented with ear discharge and 6 patients 
failed to follow up.

Figure 1: Percentage of patients according to site of perforation.

Table 1: Size of perforation.

Size of perforation No. of patients % of patients

Medium Central Perforation 54 60%

Large Central Perforation 28 31.11%

Small Central Perforation 8 8.88%

https://dx.doi.org/10.26717/BJSTR.2021.36.005819
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Table 2: Hearing assessment at various time intervals.

Number of patients

Pre-operative At 6 weeks At 3 months

Normal (<15dB) - - -

Mild (26-40dB) 27 34 37

Moderate (41-55dB) 54 47 41

Moderately-severe (56-70dB) 9 5 4

Severe (71-90dB) 0 0 0

Profound (>90dB) 0 0 0

Residual ear discharge 0 4 2

Loss to follow up 0 0 6

Total 90 90 90

Discussion
Platelet releasates have been used to treat wounds since 1985. 

The application of platelet-rich plasma has been documented in 
many fields, such as orthopaedics, dentistry, and cosmetic and 
plastic surgery. In otology, the efficacy of platelet-rich plasma has 
been demonstrated in tympanoplasty procedures [5]. Yeo et al. 
investigated the effect of platelet-derived growth factor-AA on the 
healing process of tympanic membrane perforation in rats. The 
results revealed a speeding up of the healing process of the tympanic 
membrane defect, an improved rate of healing, and fewer atrophic 
changes in the healed tympanic membrane. This is explained by the 
fact that platelet-derived growth factor-AA promotes connective 
tissue growth [6]. Platelet-rich plasma accelerates the healing 
of tympanic membrane perforation following myringoplasty. It 
prevents graft displacement or shrinkage, especially in wet grafts, 
with its sealant property. Platelet-rich plasma improves the overall 
success rate of myringoplasty. Furthermore, it has no noticeable 
side effects [7].

Conductive hearing loss is the most common finding in our 
study. Ediale, et al. [8] suggested that this is due to loss of membrane 
surface area which is doing the amplification of sound waves. High 
prevalence of conductive hearing loss was seen by studies done by 
Maharajan, et al. [9] and Bhusal, et al. [10,11] in a study of 80 patients 
observed a mild hearing loss in 37.70% patients and 11.47% had 
moderate hearing loss. The moderately severe hearing loss was 
seen in 4.91% cases of mucosal disease. Muftah, et al. [12] in their 
study reported that mild hearing loss was seen in 37.3% patients 
and moderate loss in 25.5% patients. Severe hearing loss was seen 
in 3.9% patients. The insignificant difference in mean hearing loss 
of antero-inferior and postero-inferior quadrant perforation might 
be because of round window niche location. These perforations are 
not much effective in removing round window phase difference. In 
between perforations involving two quadrants located over antero-
superior + anteroinferior or postero-inferior + postero-superior 
quadrants, the loss is greater in posterior perforations as they cause 
loss of round window phase difference. Mehta, et al. [13] in their 

experimental model study and later clinical work contradicted the 
popular concept of posterior perforations causing higher hearing 
loss than anterior perforations.

The current study shows that age and gender do not seem to 
have any bearing on the postoperative hearing improvement, which 
are in agreement with the results of several other studies [14-16]. 
Despite greater preoperative hearing loss in larger size perforations, 
postoperative hearing gain was mostly better with smaller size 
perforations [17]. The explanation for better hearing improvement 
in smaller size perforations, especially if associated with shorter 
disease duration, may be the less extent of pathological changes in 
the middle ear.18However, it is worth to mention that, these two 
factors were taken into consideration by the author in advance 
in this study, as the inclusion/exclusion criteria required that 
the middle ear mucosa be without any pathological changes, and 
duration of perforation be less than 1 year. Other studies, however, 
have concluded that there is no correlation between the size of 
the perforation and postoperative hearing gain [16]. In a study 
conducted by Masoumeh Saeedi et. al., it was noted that application 
of PRP-enriched gel foams make chronic TM perforation heal more 
efficiently than gel foam alone [18]. In a study done by Rajendran 
Dinesh Kumar in 2017 on application of Platelet Rich Fibrin Matrix 
to Repair Traumatic Tympanic Membrane Perforations, it was 
found that the mean pre-operative air–bone gap was 20.2 dB. On 
post-operative day 45, the mean improvement in the air– bone 
gap was 12.1 dB; membrane quality in TM healing was better in 
patients treated with PRF as compared to not using it [19].

Conclusion
Tympanoplasty not only aims to correct the damaged tympanic 

membrane, but also aids in improvement in hearing by reducing the 
amount of conductive hearing loss. The use of PRP helps in adequate 
sealing of the graft material along with the freshened edges of the 
perforation, thereby accelerating the graft uptake and promoting 
faster healing. Due to the presence of growth factors in the natural 
composition of autologous PRP the chances of graft displacement 

https://dx.doi.org/10.26717/BJSTR.2021.36.005819
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failure is minimal. The improvement in hearing could also be 
acknowledged due to the fact that the healing takes far lesser time 
compared to conventional methods. This also gives a subjective 
sense of well-being to the patient and aids in confirmation of the 
same when verified by oto-endoscopy and pure tone audiometry. 
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INTRODUCTION

The second most common cause of tooth loss is orofacial 
trauma, it has a significant negative effect on a patient’s ap-
pearance, mastication and speech. A majority of these frac-
tures involves the maxillary central incisors, with boys out-
numbering girls almost two to one.1,2 The well-known risk 
factors are falls, automobile/bicycle accidents, collisions, 
gender and age, some behavioural characteristics, physical 
and sporting activity. The worldwide prevalence of traumatic 
dental injuries ranges between 6%-37%. Seasonal variations 
in the prevalence of trauma have also been reported .3

Dental trauma of the incisors and their supporting tissues, 
which is one of the most challenging dental emergencies, 
requires immediate assessment and management due to 
psychological and physical reasons. Treatment for trauma 
in young permanent teeth is crucial because of its continu-
ing development to minimize undesired complications. The 

treatment of dental trauma is sometimes neglected, although 
it might lead to pain, difficulty in articulation and mastica-
tion as well as having considerable negative effects on the 
patient’s self-esteem. However, aesthetics of the anterior 
teeth are very important aspects of human appearance and 
could be affected by many factors including the presence of 
fillings, tooth colour, position, alignment, shape and num-
ber.3

Trauma to the anterior teeth requires proper functional and 
aesthetic repair.4 A complete understanding of the desire of 
the patient is critical for success. The treatment of a fractured 
tooth with the help of crown and bridge requires high finan-
cial expenses, more time consuming, needs multiple sitting 
and is a less conservative approach. The initial treatment op-
tion should be always the most conservative one that will 
achieve all the desired objectives of both the patient as well 
as the dentist. The treatment plan advocated in this report is 
the Putty index restoration technique which is minimally in-
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social and psychological barrier for both the child and the parent. The clinician should take into consideration aspects of esthetics 
and should extract the exact treatment plan. 
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vasive, economical and successful in repairing the fractured 
teeth with excellent longevity in carefully selected cases and 
with superior matching ability.5,6,7 In the present article, an 
esthetic rehabilitation of fractured anterior teeth restored 
with putty index composite restoration is presented. 

CASE REPORT

A 10-year-old boy reported to the outpatient Department of 
Paediatric and Preventive Dentistry, KLE VKIDS, Belaga-
vi, Karnataka, India for the treatment of a fractured upper 
front tooth with aesthetic concern. A patient gave a history of 
trauma three months back due to hit by a pole while playing. 
Clinical examination revealed Ellis class II (uncomplicated) 
fracture irt 11 (Figure 1). The tooth was asymptomatic with-
out any associated soft or hard tissue injuries to the support-
ing tissues and responded to Electric Pulp Test and Cold test. 
Intraoral periapical radiograph of 11 reveals the absence of 
pulpal or periapical pathosis. So, it was planned to restore 
the fractured segment with direct composite restoration us-
ing the template technique. Oral prophylaxis of the teeth was 
done to remove calculus and stains. A rubber dam isolation 
was achieved and a 45° level was given to remove the unsup-
ported enamel and to increase the surface area of the tooth. 
A preliminary impression of the upper and lower arches 
was made using fast setting alginate and diagnostic dental 
stone study models were prepared.  On the prepared cast, 
the crown build-up was done using inlay wax mimicking its 
natural anatomy and further, it was checked for any occlusal 
discrepancy. The tooth was duplicated by using Polyvinyl 
siloxane putty impression material, in the labial aspect the 
impressions were taken up to the incisal third and a template 
was obtained (Figure 2 and 3). Intra-orally a clinical try-in 
of the template was done to ensure adequate fit. After appro-
priate shade selection of the composite material, this crown 
former was used to restore the fractured tooth with minimal 
post-restoration finishing and polishing. (Figure 4)

DISCUSSION

Fracture of a permanent incisor is a traumatizing experience 
for a young patient and creates a psychological and social 
impact on both the parents and in children that make him tar-
get by other children. Management of patient’s with an terior 
tooth fracture provides a great challenge to the clinicians 
both from a functional and an esthetic perceptive. Treatment 
objectives may vary depending on the age, socio-economic 
status of the patient and intraoral status at the time of treat-
ment planning. 

There are various treatment options available for restoration 
of fractured teeth like composite restoration, fixed prosthe-
sis, reattachment of the fracture fragment (if available)fol-

lowed by post and core supported restorations.8,9 Well known 
treatment options such as laminated veneers or full-coverage 
restoration may be considered after multiple fragments re-
bonding/composite resin restorations have been done and 
this option is no longer functional. They also tend to sacri-
fice the healthy tooth structure and challenges the clinician 
to match with the adjacent unrestored teeth.10

In the present case, Considering the age of the patient where 
the fractured tooth is in its active eruption phase, anaesthetic 
direct composite restoration was planned. Various techniques 
were considered to restore the tooth with the composite res-
toration which includes direct technique; freehand composite 
restorations; indirect technique; usage of preformed crowns/ 
thermoplastic moulds as templates. The usage of preformed 
crowns/thermoformed templates gave good results, but there 
are certain drawbacks like requirement of specialized instru-
ments like vacuum former, availability, time-consuming and 
most importantly proper incremental layering of the compos-
ite material is not possible thus in the present case a novel 
method which includes both direct and indirect method of 
restoring was designed by using Polyvinyl Siloxane (PVS) 
Rubber base impression material (putty) as a template. This 
method is simple, quick and economical when compared to 
other invasive procedures.

The usage of the PVS template allows incremental layering 
of the composite material; optimal depth of cure; accurate 
reproducibility of the anatomic contours and minimal polish-
ing and finishing procedures.10,11 The patient was reviewed 
after one week for any minimal adjustments to the restora-
tion. 

CONCLUSION

Wise use of skills, knowledge of the materials and methods 
should be done to achieve desired aesthetics in the patients. 
Esthetic Restoration of a fractured tooth is a complex pro-
cedure; this technique can prove as a simple, effective and 
appropriate technologies that will fulfil all the requirements 
of both the patient and the dentist.
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Figure 1: Pre-operative Intraoral Photograph.

Figure 2: Inlay wax pattern and putty impression.

Figure 3: Putty Template.

Figure 4: Post-operative Intraoral photograph.
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Background: Radiation protection guidelines have been laid down but its implementation should be evaluated 
from time to time so that quality care can be given to the patient and both the patient as well as the dental profes-
sional can be protected from its hazards. Method: A questionnaire-based cross-sectional study including 24 ques-
tions was conducted among 100 general dental practitioners in Belagavi city, Karnataka, India to evaluate the 
knowledge and practice regarding safety standards of oral radiology. Informed Consent was obtained from the 
participants. The questionnaire included questions pertaining to the demographic details of the participants the 
kind of equipment they use, technique practiced and the radiation protection principles followed in their routine 
practice. The result was calculated by frequency distribution and was compared by chi square test using SPSS 
software 21 version. Results: The results and observation from the study showed that 35% of the dentist had to 
take repeated radiographs for obtaining a good quality image. More females than male dentist wore lead aprons. It 
was deduced that 80% of the dentist preferred bisecting angle technique compared to paralleling technique.70% of 
the dental professionals made sure that their x-ray equipment was routinely checked and maintained. Conclusion: 
There is a need for additional implementation of radiation protection principles among general dental practitioners 
at work in private dental offices in Belagavi city.

Keywords: 

INTRODUCTION
Since the period of its finding, X-rays 

have engaged deeply in the different fields of 
medicine and dental science and played a very 
important role in both. Extending from diagnosis to 
its beneficial actions, the practice of oral radiology 
is diverse. However, the maximumusage is seen 
in thefield of dental medicine from thefinding of 
the very simpleinitial caries, minute fractures 
which are not visible to the naked eye to helping in 
different procedures such as planning implant 
placement. Various developments have been 
seen over the years from conventional intraoral 
radiographs to cone beam computed tomography 
which have aided in dentistry. All health-care 
staffs over the duration of their training have been 
trained about radiation protection and the hazards 
it can cause if not followed accordingly. Neverthe

less, the genuineness with which it has 
been carrying out needs to be monitoredtime and 
again. Though considerable amount of radiation is 
not used in majority of cases in diagnosis radiation 
protection is still very important and special atten-
tion should be drawn towards it.1

In 1977 “The International Commission 
on Radiological Protection (ICRP)” came up with 
the risk and benefit concept. This suggested that 
all patients who are being exposed to radiation, 
the amount of radiation must as low as possible.2 
So, it is obligatory to take into consideration the 
ALARA principle “As Low as Reasonably Achieva-
ble” during routine practice.3 However, it is noticed 
that it is not been practiced at all times.4,5

Since it has no dose threshold the 
stochastic effects are very high for health profes-
sional and the patient as well. It should be made 
sure that the harmful and biological hazards of the 
radiation should be weighed against the benefits 



practiced among private dental practitioners in 
Belagavi city.

A written questionnaire was distributed 
among 100 Belagavi dental offices. The offices 
were randomly selected to obtain an even 
geographical distribution throughout the Belagavi 
city. Ethical approval was obtained from ethical 
committee of KLE V.K. Institute of Dental Scienc-
es.Prior to the start of study informed Consent 
was obtained from the participants of the study. 
Pilot study was done on 10 subjects to check the 
flaw and feasibility of the Performa and the 
Performa was finalised. The dentists were 
informed about the anonymous processing of the 
questionnaires. They were surveyed on demo-
graphic information and the use of intraoral radi-
ography (equipment, technique, frequency of use 
and radiation protection). A total of 24 questions 
were included. Some additional questions were 
asked in order to estimate the occupational yearly 
effective doses. For the latter, information was 
obtained on the type of image receptor (analogue 
or digital), exposure settings, number of expo-
sures per year, presence and composition of 
shielding wall and distance from the radiation 
source. Subjects who are private dental practi-
tioners and who are permanent residents of 
Belgaum city were included in the study. Subjects 
who were willing to give a written informed 
consent were considered in the present study. 
Subjects who are government dental practitioners 
were excluded from the study. The responses 
collected were analysed by using SPSS software 
21 version. The result was calculated by frequen-
cy distribution and was compared by chi square 
test.

METHODOLOGY
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in all circumstances.6 Moreover, the total amount 
of radiation the patient is exposed to depends on a 
variety of factors from film speed, going through 
exposure factors, selected technique which is 
being used, collimation and protective barriers if 
present. 

Radiation protection can be explained 
under three main principles; The first one being 
“Principle of justification”: which suggests that 
while taking radiographs it is very important for the 
dental health care professional to do better than 
harm. The second one being “The Principle of 
optimization”: this suggests that the dental health 
care professional should carry out all possible 
actions such that the unrequired exposure of the 
patient is reduced. This idea of radiation protection 
is frequentlymentioned as “The principle of 
ALARA”. The third one is “Principle of dose limita-
tion”:this is used for professional and community 
exposures to safeguard individuals from inadmissi-
bly high doses of radiation.1-5 Studies conducted 
previously on the topic of radiation protection have 
inferred that there is inadequate knowledge and 
understanding about it among dental health care 
professionals or even about the correct application 
of the equipment’s in various types of imaging.4,5 

Therefore,it is essential to evaluate the knowl-
edgeand practiceof dental health care profession-
als about the imaging and proper radiographic 
protection practices.

The available literature and resources on 
probabledetrimental effects of diagnostic exposure 
of radiation for dental health care professionalcan-
not be considered asreliable enough. Some stud-
ies have suggested no increase in prevalence of 
cancer other studies however, have suggested 
anincreased prevalence of breast and thyroid 
cancer in female dentists and of melanomas in 
male dentists. While it may well be presumed that 
radiation exposure levels are relatively low in 
routine dental practice, but thecollective effect of 
recurring exposures cannot be ignored. There 
must be a determinedapplication of appropriate 
decision and choice for radiographs. Till now, on 
no accounthas data been available on the present 
situation in Belagavi dental setupsconcerning the 
use of radiation protection guidelines. Hence, the 
study was designed which aimed to assess the 
safety standards of oral radiology that are being 



Of the total number of dentists, 60% had 
less than 10 years of experience. In their clinic 
65% of the dentist had 1 or less intra oral x ray 
machines with their ages less than 10 years in 
90% of the cases, out of which 70% performed 
regular periodic check-ups for their equip-
ment.70% dentist used conventional film and only 
30% used digital sensor. Each of the dentist took 
a number of radiographs in the dental clinic daily 
for 70% it was less than 20 and 85% had to repeat 
it less than twice to obtain a good image. For 80% 
of the dentist maxillary region was the most 
difficult region for imaging.80% preferred bisect-
ing angle technique over paralleling technique 
and 65% believed it gave higher quality radio-
graphs with minimum distortion.85% used round 
intra oral radiographic machine and in 95% of the 
cases the dental practitioner itself took the radio-
graphs and were of the opinion that assistance is 
not needed while taking a periapical radiograph. 
55% used lead aprons for patient protection while 
50% used lead shield to protect themselves. 50% 
maintained a 135 degree and 6 feet distance 
between them and the patient. And all the practi-
tioners adjusted the exposure time according to 
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Questions

1)Experience of the dentist in private practice 

Less than 10 years

More than 10 years

60%
0.046

40%

2) Number of Intra oral x ray machines in their clinic

0 - 1

2 and more

65%
0.03

35%

Percentage P value

3) Age of the x ray machine

Less than 10 years

More than 10 years

90%
0.033

10%

4) If the x ray equipment is being checked periodically

Yes

No

70%
0.01

30%

5) Type of radiographic receptor used

Conventional film

Digital sensor

70%
0.01

30%

6) Number of radiographs taken in the dental clinic daily

Less than 20

More than 20

70%
0.037

30%

7) Number of times the radiograph needs to be repeated to obtain a good image 

Less than twice

More than twice

85%
0.054

15%

8) Most difficult region for imaging

Maxillary region 

Mandibular region

80%
0.053

0.049

20%

Bisecting angle technique 80%

9) Technique used to take periapical radiographs

Paralleling technique 20%

0.04
Pointed cone 15%

11) Shape of the intra oral radiographic machine 

Round 85%

0.056
X ray technician 5%

12)Personnel taking the radiograph in the dental clinic

Dental practitioner 95%

0.037
No 60%

13) If film holder is used while taking radiographs

Yes 40%

0.056
No 95%

14) If assistance is needed while holding the x ray film for periapical radiograph

Yes 5%

0.01
No 45%

15) If lead apron is used for patient protection 

Yes 55%

0.069
Near the patient 50%

16) If any protective shield is used during intra oral exposure

Behind a lead screen 50%

0.009
110 degree and 3 feet away 50%

17) Distance between patient and the dental practitioner

135 degree and 6 feet away 50%

0.01
Bisecting angle technique 65%

10) High-quality radiograph with minimum distortion would result from which
      technique

Paralleling technique 35%

18) If exposure time is adjusted according to the patient

Yes

No

100%
0.001

0%

19) If periapical radiograph is taken of pregnant women

Yes

No

65%
0.001

35%

20) If the dental practitioner has a TLD badge

Yes

No

100%
0.004

0%

21) Is the x ray machine AERB certified

Yes

No

85%
0.004

15%

22)Time’s developer and fixer solution are replenished

Less than 1 week

More than 1 week

70%
0.045

30%

23)Method of developer and fixer solution disposal

Discarded in the sink

Submitted to the pollution control department

40%
0.042

60%

24) Disposal of lead foil film packet

Submitted to the biomedical waste department

Deep soil buries

80%
0.041

20%

Table 1:Comparison of the safety standards of oral 
radiology that are prac�ced among dental 
prac��oners in Belgaum city using 
Chi-square test.
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the patient. 65% of the dentist did not take peria-
pical radiograph of pregnant women .100% of the 
dental practitioners had a TLD badge. 85% of the 
x ray machine AERB certified.70% replenished 
their developer and fixer solution every week and 
60% submitted it to the pollution control depart-
ment.Disposal of lead foil film packet was done to 
the biomedical waste department by 80% of the 
practitioners.

Oral radiology equipment was found in 
the dental offices of all the participants who were 
included in the study and regularly carrying out 
radiographic investigations. “Conventional X-ray 
films” were used by 70% of them using intraoral 
radiographic machine. Hayakawa et al. have 
concluded from their study that 40–60% of the 
radiation was reduced in RVG when compared 
with E-speed intraoral films when radiation 
dosage reduction was evaluated in general dental 
practice using digital intraoral radiographic 
systems.7 RVG has also been recommended by 
International platforms for radiological protection 
when compared to E-speed intraoral films.8

Sheikh et al. from his study reported that 
poor radiation protection practices are being 
followed by Indian dental practitioners.9 From the 
present study it was found that 50% of the dental 
practitioners in Belagavi city followed the position 
and distance rule with accuracy, 55% were found 
to be using lead barriers while others were not 
implementing this in their daily practices. Howev-
er, 50% used lead shield for personal protection 
while taking radiographs. Distance between the 
source and the individual is very important in radi-
ation protection. It is seen that radiation exposure 
can be decreased when the distance is 
increased. Shielding caninclude both lead shield 
as a protective barrier for the dental practitioner 
and lead apron from the patient as well as the 
operator who is taking the radiograph.92% 
decrease in attenuation of scattered radiation has 
been seen when the patient has been instructed 
to wear the thyroid collar when they are being 
exposed to radiation.10 Hence it is necessary that 
suitable shielding and the distance between the 
source  and pa t ien t  i s  be ing  car r ied  ou t  the  

distance can be increased to reduce the exposure 
this will protect both the patient as well as the 
operator who is taking the radiograph and reduce 
the unnecessary exposure.2 According to the 
“position distance rule”, the operator who is 
taking the radiograph should be positioned at 
least 6 feet from the source at an angle of 90 to 
135° to the central ray of X-ray beam.11 Present 
study finding showed that only 50% practiced 
this.

When film holders are being used while 
taking the radiograph, they prevent the unwanted 
exposure to the patient’s as well as help the oper-
ator to position the film accurately in the patient’s 
mouth. Whenever the patient is being exposed to 
radiation all the exposures need to be document-
ed in the patient history.12 Present study suggest-
ed that only 40% were using film holders in their 
dental practice while the other 60% were not 
exposing them to unnecessary radiation.

Many detrimental effects have been 
seen when pregnant women have been exposed 
to radiation,they cause numerousadverse effects 
on the developing foetusform instance such as 
developmental abnormalities, mutation in the 
genome causing carcinogenic effects in the future 
as well as intrauterine deaths.13,14 During 8–15th 
week of pregnancy it has been suggested that 
radiographic investigations should be avoided 
and not carried out. If it is unavoidable, it could be 
accepted during the second and third trimester 
with appropriatesafety and protection by the 
usage of lead apron, thyroid collar, etc.2 Present 
study suggested that only 65% of dental practi-
tioners were mindful of who was more vulnerable 
to radiation, like pregnant women among their 
patients. Many studies have been conducted on 
this topic one of it being conducted by Arnout et al 
in which 57 undergraduate dental students were 
included for a questionnaire-based study to eval-
uate whether radiographic investigations are 
being carried out for pregnant women and if the 
patient’s trimester and level of urgency for the 
procedure is being taken into consideration. It 
was concluded from the study that 30–60% 
ofdental professional did not take any of these 
factors into consideration.15 Study conducted by 
Razi et al. in Tabriz on 250 general dental profes
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Abstract 

Median Rhomboid glossitis was previously thought to be 

developmental defect related to persistence of tuberculum 

impar. Recent research states Median Rhomboid glossitis 

is a form of chronic atrophic candidiasis. Median 

Rhomboid glossitis presents as rhomboid, smooth, and 

erythematous area in the posterior midline of the dorsum 

of the tongue in front of circumvallate papillae. The 

predisposing factors for Median Rhomboid glossitis are 

smoking, Diabetes Mellitus, trauma and Candida 

infections. Most of them are asymptomatic but some may 

complain of pain, pruritus and burning sensation. They 

may be associated with kissing palatine lesions. Diabetes 

mellitus is a systemic condition which increases the 

chance of susceptibility of oral candidal infections.  

Diabetes mellitus has many oral complications which 

may include Median Rhomboid Glossitis. Here is a case 

report of diabetic patient with Median Rhomboid glossitis 

on tongue and kissing lesion on palate. 

Key-words: Diabetes Mellitus, Median Rhomboid 

glossitis, kissing lesion.  

Introduction 

Median Rhomboid glossitis is a benign lesion with central 

papillary atrophy of the tongue. Most of the cases are 

asymptomatic but some patients may complain of 

persistent pain, irritation, or pruritus. (1) Median 

Rhomboid Glossitis may occur in association with 

candidal commissural leukoplakia and palatine kissing 

lesions. (2) Many tongue lesions result due to altered 

systemic conditions including Median Rhomboid 

Glossitis. 

When MRG is concomitant with kissing lesions, 

immunosuppression should be suspected. Kissing lesions 

develop due to prolonged contact between the Candida-

infected midline dorsum of the tongue and the hard 

palate. (3) Further investigations must be carried for HIV 

(4) and Diabetes Mellitus before diagnosis. Diabetes 

Mellitus increases the risk of oral pathology including 
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acute infections, periodontitis, and possibly premalignant 

and malignant lesions. (5) The treatment of oral 

complications of Diabetes Mellitus may decrease 

morbidity. Hence oral medicine physicians should take 

proper history with medication and discuss the treatment 

plan with the endocrinologist for the benefit of the 

patient. Here is a case showing the relationship between 

Median Rhomboid glossitis and diabetes. 

Case report 

A 60-year-old male reported to the Oral Medicine and 

Radiology department with a chief complaint of burning 

sensation on the posterior part of the tongue on having 

spicy food for the last 3 months. Patient also wanted 

replacement of complete denture. Patient was a denture 

wearer for 1 and half years. Patient also gave a history of 

broken denture for 9 months and history of full mouth 

extraction 2 years back. Patient was unaware of the 

tongue lesion on the posterior part of the tongue and 

palate. There were no aggravating and relieving factors 

associated with the lesion. There was no history of pan 

chewing and smoking. Patient was diagnosed with 

Diabetes 3 years back and was on medication. There was 

no history of allergies and was on Glyburide 2.5mg once 

daily. Patient used to clean his dental arches twice weekly 

with no use of tongue cleaner. There was no history of 

fever and cold. 

On general physical examination, the patient was 

moderately built, cooperative and well oriented to time, 

place and person and his vital signs were within normal 

limits. There was no facial asymmetry and extraoral 

deformity noted. (Figure 1) 

Intra-oral examination revealed edentulous maxillary and 

mandibular arches with proper ridges. On tongue 

examination, smooth flat depapillated lesion present on 

the posterior midline of dorsum of the tongue anterior to 

foramen caecum. The lesion was rhomboid in shape with 

ill-defined margins measuring about 2.5x2 cm. (Figure 2) 

On palpation the lesion was non tender, non-indurated, 

and afebrile. The anterior part of the tongue showed 

fissures with coating. Erythematous area was present 

measuring about 1.5x2 cm at the junction of hard and soft 

palate. There was presence of 4-5 tiny red spots just 

opposite to the rhomboid lesion of the dorsum of the 

tongue. (Figure 3) On swallowing the posterior part of the 

tongue touches the junction of hard and soft palate. On 

palpation the lesion was non tender with no bleeding.  

Based on the clinical presentation of burning sensation 

and depapillation area at the posterior midline of the 

tongue, a provisional diagnosis of Median Rhomboid 

glossitis on tongue and associated kissing lesion on palate 

was given.  

Patient was advised for laboratory tests including 

bleeding and clotting test, hemoglobin, blood sugar 

levels, HIV and Candida swab of lesion associated from 

the tongue and palate. Patient was investigated for HIV 

which was non-reactive. The laboratory findings were 

within normal limits except for blood sugar levels. 

Fasting blood sugar, OGTT and Hb1Ac levels were 180 

mg/dl,200 mg/dl and 6.5% respectively. Patient was sent 

to the endocrinologist for the treatment modification of 

Diabetes.  

The samples were collected using sterile cotton swabs 

from the tongue lesion and palate lesion. The swabs were 

collected and carried to Basic Science Research 

Laboratory at KLE Dental College, Belagavi for analysis 

of Candida growth. The samples were inoculated on 

Sabouraud’s dextrose agar (SDA) media for 48-72 hours 

at 37˚C. The white colored colonies confirmed the 

presence of candida at tongue lesion and palate lesion. 

Patient was advised to clean dental arches and oral cavity 

twice daily. Patient was advised to go for complete 

denture once the lesion gets resolved. Tablet Clogen 
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(10mg) was started once daily for 7 days. Topical 

application for Candid mouth paint two times daily for 7 

days. Patient was advised to apply Candid mouth paint 

after having food so that it remains on the lesion for at 

least 10 minutes. Patient was recalled after 7 days. Patient 

reported after 10 days with 25% reduction of burning 

sensation and there was no reduction in the size of lesion 

on the palate. Patient was advised to maintain oral 

hygiene and to continue the same drug for another week 

and to report back after 7 days. Patient reported after 7 

days with 50% reduction in burning sensation and 25% 

reduction of size of lesion on palate. Patient was advised 

to stop Tablet Clogen (10 mg) and continue Candid 

mouth paint twice daily for 7 days. Patient reported after 

10 days with 50% reduction in burning sensation and 

complete remission of palate lesion. Patient was advised 

to continue Candid mouth paint twice daily for 7 days. 

Patient reported after 7 days with 100% reduction of 

burning sensation. Patient was advised to go ahead with 

the complete denture and to maintain oral hygiene. 

Patient was under follow up and there was no ulceration 

noted with the lesion after the treatment.  

Discussion 

Median rhomboid glossitis (MRG) is defined as the 

central papillary atrophy of the tongue, and it affects 

0.01%–1.0% of the population. (1) Farman suggested that 

an impaired blood supply to the mid-dorsal surface of the 

tongue might predispose this area to the development of 

candidiasis and the loss of filiform papillae. (6) Arendorf 

and Walker stated that the tongue is the primary oral 

reservoir for Candida, so the midline of the tongue is 

suitable for intense overgrowth of Candida organisms. (7) 

Diagnosis of Median Rhomboid Glossitis is clinical as the 

characteristic well circumscribed, rhomboid in shape and 

smooth present in posterior midline dorsum of the tongue. 

The presence of Candida is identified from the lesion by 

laboratory investigation of Culture on Sabouraud’s 

dextrose agar. According to previous literature, adult 

males are more commonly affected when compared to 

females. The predisposing factors include Diabetes, 

candida infections, smoking and trauma. In the present 

case a diabetic male is affected with this lesion.  

Mustafa Goregen et al 2011 stated denture wearing as risk 

factor for oral candidiasis was invalid for Median 

Rhomboid Glossitis. (3) He explained diabetes as risk 

factor of Median Rhomboid Glossitis which is compatible 

with the present study. Farman and Nutt revealed that 

there was no association between MRG and denture 

wearing. (8) J Ghabanchi et al 2011 stated the prevalence 

of Median Rhomboid Glossitis in diabetic patients was 

more when compared to normal individuals. (9) 

Guggenheimer et al 2000 pointed out that MRG is one of 

the most observed oral candidal infections in insulin-

dependent diabetes mellitus patients. (10) Hence proper 

diagnosis and treatment of these lesions is essential. 

The undiagnosed diabetes and uncontrolled diabetes may 

have oral complications including Median Rhomboid 

Glossitis. In the present case Oral medicine physician has 

a role in treatment of Median Rhomboid Glossitis and 

explaining the oral complications of Diabetes. The patient 

was counseled about the control of Diabetes and was 

referred to Endocrinologist for the treatment modification 

of Diabetes.  

Conclusion 

The oral medicine physician must be aware of common 

oral complications of systemic diseases and necessary 

investigations should be performed. They should also 

coordinate with other specialties for the control of 

systemic diseases which will be helpful in improving the 

quality of life of patients.  
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Legends Figure  

 
Figure 1: Extraoral profile of patient 

 
Figure 2: Median Rhomboid Glossitis (MRG) on 

posterior midline of dorsum of tongue 
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Figure 3: MRG associated with Kissing lesion on palate 
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A B S T R A C T

Biofilm formation is a method for bacteria to adapt for its survival, to put it another way, it act as a
shield and prevents bacterial eradication. Microbial biofilms are one of the major reasons for progession
of periradicular pathology. The article aims to concise and stratify the literature about, various factors
that leads to biofilm formation their adaptation mechanisms, biofilms role in progression of peri-radicular
infections, models developed to create biofilms, observation techniques of endodontic biofilms, and the
effects of root canal irrigants and medicaments as well as lasers on endodontic biofilms.
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1. Introduction

Predictable and increased success rate of endodontic
procedures lead to preservation of teeth by endodontic
therapy.1,2 This higher success rate can be attributed to a
greater understanding of endodontic pathology and a better
ability to handle it.2

Several studies have concluded that using antimicrobial
agents to chemomechanically prepare the affected
root canal, accompanied by obturation and coronal
rehabilitation, results in a successful outcome.1–3 Root
canal treatment may, however, fail due to a persistent or
secondary periapical infection.4

Despite the fact that a variety of chemical and physical
factors may cause periradicular inflammation, scientific
evidence shows that microorganisms are required for the
development and perpetuation of various types of apical
periodontitis.5

Primary endodontic infections are polymicrobial in
nature, with obligate anaerobic bacteria dominating the
microbiota.6 These colonising microorganisms can be
detected in the infiltrated root canal space as free-floating
(planktonic) single cells that can be easily removed using
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different methods, or they can be attached to each other or
to the root canal walls to form (sessile) biofilms, which are
difficult to remove.6,7

Thus, the objective of review is to discuss the mechanism
of endodontic biofilm formation, factors influencing their
formation, observation techniques to study the biofilms and
various chemo-mechanical methods available to eradicate
the biofilms.

2. Bacterial Biofilms

Biofilm is a microbial growth mode in which complex
communities of interacting sessile cells are irreversibly
bound to a solid substrate as well as to each other and
embedded in a self-made polysaccharide matrix (EPS).8,9

A microbial biofilm is a population of microorganisms
that meet the following four basic criteria: (i)the
capacity to self-organize (autopoiesis), (ii) the strength
to tolerate environmental disturbances (homeostasis), (iii)
be more productive when functioning together than when
functioning alone (synergy), and (iv) must respond to
environmental changes as a team rather than as individuals
(communality).10
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2.1. Characteristics of biofilms

Because of these intrinsic characteristics in a biofilm,
bacteria in it have a unique strength to tolerate difficult
growth and environmental conditions; (i) The biofilm
structure protects the remaining bacteria from degradation;
(ii) it enables for the trapping of nutrients and metabolic
interaction between resident cells of the same species
and/or different species; and (iii) show well-organized
internal encapsulation, allowing bacteria with varying
growth requirements to coexist in each compartment (iv)
In a biofilm culture, bacterial cells can transmit and receive
genetic materials in order to acquire new traits.11

2.2. Ultrastructure of biofilm

The micro colonies or cell clusters produced by surface
adherent bacterial cells are the basic structural unit
of a biofilm.12 The micro colonies are enclosed by
a glycocalyx matrix composed mainly of extracellular
polymeric material that anchors the bacterial cell to the
substrate.13 Biopolymers such as polysaccharides, proteins,
nucleic acids, and salts make up a fresh biofilm matrix.14

The development conditions, nutritional availability, nature
of fluid motions, physicochemical properties of the
substrate, hydrodynamics, and other environmental factors
are known to affect the structure and composition of a
matured biofilm.15 A completely hydrated, viable biofilm
typically appears as "tower" or "mushroom" shaped
structures adhered to a substrate. (Figure 1)16

2.3. Stages of biofilm formation (Figure 2)17

The stages include Stage 1: Formation of conditioning layer;
Stage 2: Planktonic bacterial cell attachment and
Stage 3: Bacterial growth and biofilm expansion.

2.4. Endodontic biofilms

Dental plaque is the most well-known biofilm structure
studied in dentistry.2,4,5 Planktonic bacteria in the saliva,
like other biofilm systems, serve as the primary source of
pathogens for plaque formation.18 In endodontics, biofilms
can be divided into intracanal, external root (cementum),
and periapical biofilms.18,19 Endodontic bacterial biofilms
can be categorized as:20

1. Intracanal biofilms,
2. Extraradicular biofilms,
3. Periapical biofilms and
4. Biomaterial-centered infections.

2.5. Intracanal biofilms

Microbial biofilms deposited on the root canal dentine of
an endodontically infected tooth are known as intracanal
microbial biofilms.20,21 Intracanal biofilms exhibited a

significant patterns in the organisation of microbes in the
biofilm, as well as a characteristic bacteria–dentin wall
relationship.22

Different stages in the growth of E. faecalis biofilm
on root canal dentin have been identified in an in-vitro
experiment. In phase 1- E. faecalis cells bind to the
root canal dentin surface and form microcolonies. In the
second phase, the bacteria dissolve the mineral fraction
from the dentin substrate. This localised increase in calcium
and phosphate ions will encourage E. faecalis biofilm
mineralization (or calcification) in phase 3.23

3. Extraradicular Microbial (Cementum) Biofilms

Microbial biofilms deposited on the root (cementum)
surface adjacent to the root apex of endodontically infected
teeth are known as extraradicular microbial biofilms or root
surface biofilms.24 Extraradicular biofilms have been found
in asymptomatic periapical periodontitis and chronic apical
abscesses with sinus tracts.25 Noiri et al. used scanning
electron microscopy (SEM) to examine the presence of
biofilm formation on the root tips of extracted teeth
with "refractory periapical pathosis" and also in gutta
percha points percha points removed during endodontic
procedure.25

3.1. Periapical microbial biofilms

Isolated microbial biofilms located in the periapical area
of endodontically infected teeth are known as periapical
microbial biofilms.26 Since most microbial species that
invade the root canal are opportunistic pathogens that cannot
withstand host defensive mechanisms in the periapical
tissues, the microbiota in the majority of teeth infected with
apical periodontitis is restricted to the root canal.27 The
chronic periapical lesion may be perpetuated due to the
low pathogenicity of these microorganisms and the resulting
limited host response.28

3.2. Factors affecting formation of biofilm

The physicochemical properties of the components involved
in the biofilm have an effect on the factors that influence
biofilm formation.29 To begin, a conditioning layer is
required.28 Second, numerous planktonic microorganisms
will be placed on the surface of the conditioning film.29

Bacterial attachment to a firm substrate may be
influenced by a number of factors (Figure 4),27,28 is one of
these variables.

3.3. Adaptation mechanisms of a biofilm

A large number of genes must be controlled in order for
microorganisms to adapt to a biofilm habitat, and they
are thus able to modify phenotypic properties for the
specific environment.30 As a result, biofilm microorganisms
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vary from their planktonic counterparts phenotypically.31

Bacteria go through a series of complex physiological,
metabolic, and phenotypic modifications to transition from
planktonic to biofilm growth.31,32 Physiological and protein
regulation changes in biofilm-forming bacteria, especially
those related to proteins involved in oxidative damage
resistance, exopolysaccharide production, phospholipid
synthesis, and membrane transport.33 This transition to
a biofilm-specific phenotype can activate antimicrobial
resistance, virulence, and persistence mechanisms.33,34

Fig. 1: Biofilm appears as "tower" or "mushroom" shaped
structures adherent to a substrate.

Fig. 2: Stages of biofilm formation

3.4. Mechanisms of antimicrobial resistance

Biofilms can resist antimicrobial agents through a variety of
mechanisms.35 The polysaccharide matrix of biofilms can
impede antibiotic diffusion. Extracellular enzymes such as
β lactamase may also become trapped and concentrated in
the matrix, rendering β lactam antibiotics inactive.36

Fig. 3: Scanning electron microscopy images showing the
morphology of Enterococcusfaecalis biofilms formed on root
canal dentine under A, nutrient-deprived condition after 1 week,
B, nutrient-deprived condition after 4 weeks, C, nutrient-rich
condition after 1 week, and D, nutrient-rich condition after 4
weeks.

Fig. 4: Schematic diagram showing different factors influencing
initial substrate bacterial interaction.

Fig. 5: The MBECTM Assay. A) Biofilms form on the pegs of the
MBECTM Biofilm Inoculator when planktonic bacteria adsorb to
the surface. B) The peg lid has 96 identical pegs.
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3.5. Models developed to study endodontic biofilms

In vitro microbial biofilms can be developed using a variety
of techniques.37 A nutrient storage, a single channel flow
cell, a peristaltic valve, and a waste vessel make up the
Flow Cell Framework.38 The flow cell is a Delrinpolyacetal
resin channel with a rectangular glass cover slip and a
Delrinpolyacetal resin flange sealed with a rubber gasket.
There are eight circular recesses in the flow channel.39

These bacteria become attached and expand to form mature
biofilms in the presence of shear (Figure 5). Biofilms
are enveloped in a substance known as’slime,’ which can
often be seen through the naked eye. Dispersed cells are
often released from biofilm surfaces, which are used as an
inoculum for MIC assessments.

This lid is designed to fit into a regular 96-well microtiter
plate or a trough bottom with inoculated growth medium
channels. The entire system is placed in an incubator on
a gyrorotary shaker or a rocking platform, which provides
the shearing force needed to develop 96 biofilms on the peg
lid.39–41

We may be able to distinguish particular species within
a mixed biofilm population using fluorescent antisera and
fluorescent in situ hybridization (FISH) probes.42

3.6. Tissue Culture Plate Method (TCP)

The TCP assay is the most commonly used and widely
accepted procedure for observing and detecting biofilm
formation.43 Biofilm formation is observed using an ELISA
reader to measure optical density.44

3.7. Tube Method

It is a qualitative test of biofilm development in which
microorganisms are grown for 24 hours in trypticase soy
broth with 1% glucose in tubes.44 When a clear film lines
the tube’s wall and bottom, biofilm formation is considered
positive.45

3.8. Congo Red Agar Method (CRA)

Brain heart infusion agar with 5% sucrose and congo red is
used to cultivate the microorganisms.46 Black colonies with
a dry crystalline consistency suggest positive outcomes.47

4. Conclusion

To improve progress, we need a better understanding of the
characteristics and properties of bacteria and their biofilms,
as well as environmental changes. Other benefits of the
biofilm mode of bacterial growth include an increase in local
nutrient concentrations, the ability to share genetic material,
the ability to interact between bacterial populations of the
same and/or different species, and the ability to generate
growth factors across species boundaries. The formation
of biofilms is clinically significant since interacting

with species gathered in a biofilm is a challenging
challenge for not only host defence mechanisms, but
also therapeutic efforts such as chemical and mechanical
antimicrobial treatment steps. Endodontic irrigants, intra
canal medicaments, laser, photodynamic therapy, ozone,
and plasma therapy have all been studied for their ability
to remove endodontic biofilms. However, no technique has
shown that the biofilm can be fully eradicated. To help
predict the clinical effects of endodontic antimicrobials,
models and studies are required to investigate the conditions
that can impair their efficacy in vivo. The current
understanding of biofilm infections leads to the realisation
that successful control would necessitate a concerted effort
to develop therapeutic agents that target biofilms and
population signaling-based agents that prevent or facilitate
biofilm detachment.
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ABSTRACT 
 

A precise histopathological diagnosis is dependent mainly on accurate visual analysis of tissue architecture, cellular 
morphology, and appearance. A number of oral lesions and tumors show cells having a granular appearance. These 
lesions either present with a typical granular cell appearance or granular cell changes in lesions, which usually have a 
different histological appearance. The present paper aims to review various granular cell lesions of the oral mucosa, 
jaws, and salivary glands with an attempted working classification based on the cause of the granular cell appearance. 

Key words: Granular, cytoplasmic granules, lysosomes, oncocytes, histiocytes. 
 

 

Introduction 
 

Classification and understanding of lesions using various 

cell shapes and cytoplasmic changes is routine often used by 

pathologists to narrow down to a diagnosis. Some of the 

common cytoplasmic changes noted are clear, granular, 

fibrillar, rhabdoid, oncocytoid, and hyaline cell 

appearances.1Among these, granular appearances are 

studied in great detail, yet the true nature of this granular 

appearance, the cause, its significance, and prognosis 

remains elusive.1-6  

Reasons for granularity in oral lesions 

Cellular cytoplasm usually has an eosinophilic appearance 

in hematoxylin and eosin (H&E)-stained sections due to the 

presence of cationic (basic) structures in the cytoplasm, 

which take up acidic eosin. The majority of cytoplasmic 

organelles like mitochondria, lysosomes, smooth 

endoplasmic reticulum, cytofilaments, and some 

neuroendocrine and exocrine granules take up acidic eosin. 

Abnormal increase of anyone or a combination of these 

organelles in the cells is the prime cause of the granularity 

seen in different lesions.7 This increase may be due to 

degenerative changes or a result of cellular adaptation to 

stress resulting in increased organelles. The former is often 

the case with lysosomes6 and the latter is noted with 

mitochondrial proliferation in stressful conditions.7 In 

various pathologies the increased cell organelle is different. 

In most pathologies, granularity is mainly due to the increase 

in lysosomes or mitochondria. However, in liver pathology, 

the classical ground glass hepatocyte appearance is due to 

the increased endoplasmic reticulum or free ribosomes in the 

cytoplasm.8 The alternative increase in neuroendocrine 

granules is seen in neuroendocrine tumors.9 Other individual 

cells also show granularity like the melanocytes with 

melanin granules10, serous acinar cells with zymogen 

granules11,12, haemosiderin laden cells, and granulocytes like 

eosinophils and basophils. Some of the reasons of 

granularity are described below in greater depth. 

1. Lysosomal aggregation 

In the oral cavity, secondary granular cell changes are seen 

in a heterogeneous group of lesions like soft tissue tumors, 

odontogenic tumors, reactive lesions, and also in immune-

mediated diseases like lichen planus. In most lesions, 

granular cell phenotype seems nonspecific for a given tumor 

type, but rather represents a peculiar cellular change 

characterized by a marked increase of the lysosomal 

component.13-18 

This lysosomal increase may be due to intrinsic metabolic 

alterations and dysfunction of tumor cells3,17, autodigestion 

of cell constituents leading to accumulation of 

autophagolysosomes14, adaptive changes in response to 

stress16, formation of intracytoplasmic crystalloids due to 

cellular degeneration18, senescent changes17, apoptotic cell 

death proceeded by phagocytosis by adjacent neoplastic 

cells2, 19,  etc. The other theory suggested is that lysosomes 

in the cytoplasm are an active component and they are 

involved with the active remodeling of the cytoplasm rather 

than a degenerative change.15 

In granular cell tumors, the myelin figures are explained by 

the assumption that Schwann cells acquire lysosomes during 

phagocytosis of myelin, a phenomenon known to occur 

especially in peripheral nerves showing Wallerian 

Original Study 



 

Mohan and Angadi 

 

 

Annals of Dental Specialty Vol. 8; Issue 2. Apr – Jun 2020 | 52 

 

degeneration as well as in traumatic neuromas.13,14 Increased 

lysosomes has been proved to be the cause for the majority 

of oral granular cell lesions (Table 1).  In the odontogenic 

epithelium, an increase in autophagic lysosomes has been 

observed in ameloblasts during normal amelogenesis.20, 21 

Certain developing tooth sections have shown an 

accumulation of cells associated with enamel organ 

suggestive of a lysosomal insufficiency or due to an 

overproduction of unused materials in the odontogenic 

epithelium.2,20,21 Few authors have hypothesized that 

granular cell change in ameloblastoma may be due to 

lysosomal aggregation in tumor ameloblasts to digest 

unwanted components.2,17 

The significance of lysosomes still remains controversial. 

The mechanism of granular change and its prognostic 

significance is unclear.22-24 Usually, they do not affect the 

biologic behavior of most soft tissue tumors but in certain 

tumors, like granular cell ameloblastoma the granular 

appearance has been associated with more locally aggressive 

behavior23,24 and a recurrence rate of about 33% was noted. 

2. Histiocytes/macrophage 

2a.) Histiocytes are cells of either the macrophage or 

Langerhans cell lineages. The histiocytic disorders are 

characterized by the proliferation of cells of these lineages.25 

Their cytoplasm is eosinophilic and contains variable 

amounts of lysosomes. The histiocytes include macrophages 

and dendritic cells.26 Macrophages are highly variable in size 

and morphology, their cytoplasm contains numerous acid 

phosphatase laden lysosomes in relation to their specialized 

phagocytic function 27,28. In addition to studies by Miller et 

al.,16 various studies have indicated that granular cells also 

contain histiocytic markers like α-1-antitrypsin, 

antichymotrypsin, lysozyme, CD-68, and HLA-DR, which 

are all characteristic of histiocytes.3 Reactive granular cell 

lesions containing histiocytes is a separate lesion and is 

usually seen in sites of trauma.29  

2b.) Ceroid laden macrophages were identified as the cause 

for granularity in a series of oral lichen planus with unusual 

histology containing finely granular cells in the lamina 

propria.30, 31 Based on cytological and cytochemical studies, 

it was found that these granular cells are macrophages of low 

proliferative activity laden with early ceroid.31, 32 Ceroid and 

lipofuscin are two pigments seen in aging and degenerating 

tissues. It was proposed that ceroids are residual lysosomal 

bodies containing cross-linked aggregates of damaged 

cellular components.33 In this situation, the damaged basal 

keratinocytes provide debris for the formation of this ceroid 

material resulting in the granular cells seen in oral lichen 

planus. It is suggested that oral ceroid granuloma would be 

an appropriate term for collections of such reactive 

macrophages31 seen in the oral tissues. 

2c.) Xanthoma- Xanthomas are lesions characterized by the 

accumulations of lipid-laden macrophages. This is most 

commonly seen in verruciform xanthoma of the oral 

cavity.34, 35 

3. Mitochondria 

The cytoplasmic eosinophilia caused by increased 

mitochondria is defined as oncocytic change. Hamperl was 

the first to recognize this phenomenon and he initially coined 

the term oncocytes to identify such granular cells in salivary 

glands, thyroid, parathyroid, gall bladder, adrenal gland, and 

pituitary gland.36 These cells with increased altered and 

engorged mitochondria are called as oncocytes and this 

oncocytic change is of significance as it is most often seen 

in the salivary glands as a focal or predominant feature.36-56  

Oncocytic-like lesions constitute another group of lesions in 

which the eosinophilic granularity is associated with the 

increase in organelles other than mitochondria like 

ribosomes, lysosomes, etc.  

In the salivary gland, the oncocytes may represent a reactive, 

benign, or malignant neoplasm. Reactive proliferations are 

often seen in salivary glands and are referred to as 

oncocytosis. In neoplasms like oncocytoma, Warthin’s 
tumor, and oncocytic carcinoma the histogenesis of the 

tumor is suggested to be from the striated duct. The striated 

duct is known to have three times more mitochondria than 

the other ducts.57 This increase in mitochondria may be the 

probable cause for an oncocytic appearance in these tumor 

cells. 

4. Zymogen granules 

These are most often seen in acinic cell carcinoma 11,12, 

which is a low-grade salivary gland malignancy. On the 

basis of ultrastructural observations, acinic cell carcinoma is 

thought to be derived from the serous acinar 

proliferation.11,12 

Theories for granular cell appearance in tumors 

In the human body, granular cell changes have been 

previously reported in a variety of neoplasms like 

neurofibromas, dermatofibromas, leiomyomas, 

schwannomas, leiomyosarcomas, angiosarcomas, 

fibroxanthomas, oligodendromas,  astrocytomas, etc.58 

Many benign, malignant, and reactive lesions that occur in 
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the oral cavity also contain granular cells as a characteristic 

component of their pathology.59 The predominant oral 

granular cell lesions that have been identified are listed in 

Table 1 based on the main causes of granularity in these 

lesions. 60-100 The major causes identified are lysosomal 

aggregations, oncocytic lesions, histiocytic lesions, and 

other rarer miscellaneous lesions. 

The causes of granularity have been investigated and 

previously it was postulated that tumors containing granular 

cells were of two main types.58 One in which the main 

population is of granular cells, as in a neoplasm composed 

predominantly of granular cells and the second as a localized 

change in a neoplasm of another recognizable cell type. In 

the present review, the granular cell changes in oral lesions 

are categorized into four main possibilities. 

Neoplastic theory 

Granular cell myoblastoma or granular cell tumor represents 

a tumor whose histological hallmark is the presence of a 

predominant population of granular cells. This tumor has an 

uncertain histogenesis.3-5, 101-105 Earlier this tumor was 

assumed to be of myoblastic origin however recent 

molecular and ultrastructurally studies have ascertained that 

granular cells in this neoplasm are most commonly 

considered to be of Schwann cell origin.101-104 Still newer 

evidence points to a neuroendocrine origin for these granular 

cell tumors.4,105 

Other tumors that can be classified under neoplastic theory 

include neuroendocrine tumors like neuroblastoma, 

phaeochromocytoma, Merkel cell tumor, parathyroid 

adenoma, and so on. The neoplastic proliferation of cells 

with the neuroendocrine granules imparts the granular 

appearance.9 Langerhans cell histiocytosis represents the 

neoplastic proliferation of malignant histiocytes leading to 

granular appearance.25, 106 Melanoma is another example 

where the proliferating melanocytes with melanin granules 

are the cause for granularity.10 

Among salivary glands, the oncocytoma, oncocytic 

carcinoma, and acinic cell carcinoma usually have a classic 

granular appearance.42, 43, 48, 58-60 In oncocytomas, it may be 

suggested that the neoplastic cells of the striated duct with 

increased mitochondria contribute to the granularity57 

whereas, in acinic cell carcinoma, granularity is pointed to 

the abnormally proliferating serous acini composed of 

zymogen granules.58-60 

Secondary event theory 

The origin and reason for granularity in granular cell tumors 

were studied extensively to understand the true nature of the 

granular cells, their prognostic significance, and to know if 

the granular appearance in these tumors is similar to the focal 

granular cell changes seen in other neoplasms. The 

granularity is due to presence intracytoplasmic granules, 

which represent lysosomes, similar to the degenerative 

phenomenon seen in other granular lesions.10-15 Based on 

these findings, it was suggested that granular cell tumor or 

the congenital epulis need not necessarily represent a pure 

neoplasm composed of granular cell proliferation, rather it 

represents a cytological phenotype of granular cell 

transformation in the neoplastic cells due to certain 

metabolic alterations resulting in lysosomal aggregation.3, 5, 

107 This granular appearance, which is seen in a diverse group 

of lesions is thought to represent a secondary event, which is 

the most accepted theory to explain granular cell 

transformation.5, 22  This is also supported by the fact that a 

wide variety of tumors, most of them having a mesenchymal 

origin, is accompanied by a granular cell component.7 Most 

of the granular lesions are usually due to the aggregations of 

lysosomes as a secondary change.  

Other secondary events include increased mitochondrial 

accumulation as seen in oncocytosis and oncocytic tumors. 

In the salivary gland, this metaplastic replacement is 

suggested due to an age-dependent metabolic defect.108 This 

is due to the depletion of mitochondrial enzymes with age 

and associated compensatory hyperplasia. In oncocytic 

tumors like oncocytoma, a few authors have suggested that 

the merging of multiple foci of oncocytic change or 

oncocytic secondary change in a primary adenoma may be 

the cause for these tumors.43, 47-52 By and large numerous 

salivary gland neoplasms exhibit oncocytic metaplasia as a 

secondary event.47-52 Oncocytic change as a secondary 

phenomenon has also been reported in inflammatory fibrous 

hyperplasias.53, 54 

Collision theory  

Other less significant hypothesis put forward to explain the 

granular cell appearances in neoplasms was the concept of a 

collision tumor. Collision theory refers to the development 

of two separate and unrelated neoplasms that happened to be 

in close anatomic proximity of each other, which eventually 

merged into a single mass.7 Such instances have been 

reported in a few cases where granular cell tumors were seen 

in association with esophageal carcinoma81 and another case 

of tongue squamous cell carcinoma.82 Though in most of the 

cases, this synchronous occurrence of two different tumors 
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was considered coincidental, a few authors suggest that such 

an association may not be just a cursory finding.82 

Dedifferentiation theory 

The dedifferentiation theory suggests that granularity is due 

to the dedifferentiation of the primary tumor into progenitor 

cells with more granular appearance.7 This hypothesis was 

earlier applied to granular cell tumors stating that the origin 

was from myoblasts, which have a granular appearance.101, 

102 However, recent research has shown that this lesion is of 

Schwann cell origin with a focal lysosomal defect causing 

the granularity.101-105 This theory could, however, be of 

significance in explaining the granularity in lesions like 

rhabdomyoma and rhabdomyosarcomas where during the 

neoplastic process, the cells dedifferentiate into more 

progenitor cells called the myoblasts, which may have a 

granular cell appearance. 

Identifying oral granular cell lesions 

The presence of a variety of lesions showing granular cell 

appearance leads to diagnostic confusion in many cases as 

the histopathological and electron microscopic appearance 

may be similar. In such cases, the use of 

immunohistochemical markers is helpful in differentiating 

between the various tumors having granular cell appearance.  

Understanding the cause of granularity provides better 

clarity on the panel that needs to be used in its identification. 

Granular cell tumors are rare lesions, which usually occur in 

middle age and the tongue is most commonly affected. 

Granular cell tumor shows predominant S-100, vimentin, 

PGP9.5, neuron-specific enolase (NSE), and lysosomal 

markers positivity.3-5, 14, 16, 24 These findings predominantly 

suggest a neural cell origin or a neuroendocrine origin for 

granular cell tumors.4, 5 The congenital epulis is usually seen 

in newborn children and immunohistochemical studies have 

revealed that it has lesser or no S-100 positivity in 

comparison to granular cell tumors suggesting its origin 

from nonneural mesenchymal cells.59, 64 Though granular 

cell ameloblastomas represent abundant lysosomal 

positivity, in contrast to granular cell tumors, they show 

cytokeratin positivity suggesting their epithelial origin.2, 15, 

17, 18 The central granular cell odontogenic tumor has 

granularity and contains both epithelial and mesenchymal 

components in abundance and the granular cells are 

vimentin-positive, suggestive of a mesenchymal origin.74 

The oncocytic lesions can be identified based on the 

positivity for mitochondrial antigens.36, 42, 43 The PTAH stain 

is also useful in identifying the mitochondria. The 

neuroendocrine tumors show intense positivity to neural 

markers like neuron-specific enolase, PGP9.5, and 

chromogranin.9 Rhabdomyomas and rhabdomyosarcomas 

can be identified by their positivity for markers like desmin, 

actin, and myoglobin.91, 92 

Other rarer lesions that require confirmation are alveolar soft 

part sarcoma where the crystalline granules and crystalloids 

are positive for MCT 1 and CD 147.87 The amelanotic 

melanomas are other lesions, which cause confusion 

histologically due to their granular cytoplasm. The diagnosis 

for these lesions can be confirmed by their positivity for S-

100 and HMB-45.10 Lesions like Langerhans cell 

histiocytosis are identified by the CD-1A positivity and other 

histiocytic markers.25 hence, as a conclusion, granular cell 

lesions represent a diverse group of lesions with different 

causes that contribute to its granularity. A proper 

understanding of the nature of these granular cells will help 

to narrow down to an accurate diagnosis in cases of 

uncertainty. 
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Classification of Reported Types of Oral Granular Cell Lesions Based on Cause of Granularity 

Cause of granularity Reference 

1. Lysosome accumulation  

1.1. Benign lesions  

1.1.1. GCT 6,16,23,24 

1.1.2. Non neural GCT 60,61 

1.1.3. Congenital granular cell epulis 62-64 

1.1.4. Granular cell traumatic neuroma 65 

1.1.5. Granular cell leiomyoma  66 

1.1.6. Granular cell ameloblastoma 67-69 

1.1.7. Plexiform granular cell odontogenic tumor 69-71 

1.1.8. Central granular cell odontogenic tumor 72-74 

1.1.9. Peripheral granular cell odontogenic fibroma 75,76 

1.1.10.   Granular cell odontogenic cyst 77 

1.2. Malignant lesions   

1.2.1. Malignant granular cell tumor 78,79 

1.2.2. Granular cell basal cell carcinoma  80 

1.2.3. SCC  in association with GCT 81,82 

1.2.4. Malignant granular cell ameloblastoma 83 

1.2.5. Granular cell odontogenic sarcoma 84 

1.2.6. Alveolar soft part sarcoma  85-87 

2. Histiocytic lesions   

2.1. Langerhans cell proliferation  

2.1.1. Langerhans cell histiocytosis 25,88 

2.2. Xanthoma – lipid-laden macrophages  

2.2.1. Verruciform xanthoma 34,35 

2.3. Ceroid / lipofuscin containing macrophages  

2.3.1. Granular cell lichen planus 30,31 

2.3.2. Reactive granular cells at sites of trauma 29 

3. Oncocytic lesions   

3.1. Benign SGL with significant oncocytic component 

3.1.1. Oncocytoma  7,42, 43 

3.1.2. Warthins tumour  43,44,89 

3.1.3. Oncocytosis 37-40 

3.1.4. Oncocytic cysts 41 

3.2. Malignant SGL with significant oncocytes 

3.2.1. Oncocytic carcinoma 48,89 

3.3. Benign SGL with rare focal oncocytes 

3.3.1. Pleomorphic adenoma  46 

3.3.2. Basal cell adenoma 43 
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3.3.3. Canalicular adenoma 43 

3.3.4. Myoepithelioma  43 

3.3.5. Oncocytic lipoadenoma 90 

3.3.6. Papillary Oncocytic Cystadenoma 45 

3.4. Malignant SGL with rare focal oncocytes 

3.4.1. Mucoepidermoid carcinoma 47 

3.4.2. Oncocytic adenocarcinoma 49 

3.4.3. Salivary duct carcinoma 52 

3.4.4. Polymorphous low-grade adenocarcinoma 43 

3.4.5. Adenoid cystic carcinoma 43 

3.4.6. Epithelial-myoepithelial carcinoma 50,51 

3.5. Oncocytic lesions in extra salivary gland locations   

3.5.1. Adult rhabdomyoma  91,92 

3.5.2. Granular cell lipoma 93 

3.5.3. Oncocytic metaplasia of fibrous hyperplasia 94 

3.5.4. Schnederian/sinonasal/oncocytic papilloma 55 

3.5.5. Malignant – adult rhabdomyosarcoma 95 

4. Miscellaneous lesions with granular cell appearance  

4.1. Benign   

4.1.1. Paraganglioma 96 

4.1.2. Malakoplakia 97 

4.1.3. Perivascular epithelioid cell tumor (PEComa) 98 

4.2. Malignant   

4.2.1. Acinic cell carcinoma 58-60 

4.2.2. Malignant melanoma 10 

4.2.3. Extramedullary plasmacytoma 99 

4.2.4. Metastatic renal cell carcinoma 100 

GCT: granular cell tumor 

SCC: squamous cell carcinoma 

SGL: salivary gland lesions 
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Figure 1: Acinic cell carcinoma 10x 

 

 

Figure 2: Acinic cell carcinoma 40x 

 

 

Figure 3: Acinic cell carcinoma 100x 

 

 



1/6/22, 2:48 PM Vaspin: a new adipokine correlating the levels of crevicular fluid and tear fluid in periodontitis and obesity | Request PDF

https://www.researchgate.net/publication/273470180_Vaspin_a_new_adipokine_correlating_the_levels_of_crevicular_fluid_and_tear_fluid_in_periodo… 1/5

Home Animal Physiology Human Physiology Medicine Physiology Tears

Article

Vaspin: a new adipokine correlating the levels of crevicular �uid and tear �uid in periodontitis and obesity

March 2015 · Journal of Investigative and Clinical Dentistry 7(3)
DOI:10.1111/jicd.12149

Source · PubMed

Authors:

To read the full-text of this research, you can request a copy directly from the authors.

Abstract

In the present study, we investigated the levels of vaspin in gingival crevicular �uid (GCF)
and tear �uid in obese patients with chronic periodontitis (CP), and sought to �nd an
association, if any. Forty patients (20 males and 20 females) with moderate-severe CP
were selected based on their clinical parameters of gingival index, probing depth (PD),
clinical attachment level (CAL), bleeding on probing, body mass index (BMI), and waist
circumference, and divided into four groups (n = 10/group): group 1 (healthy non-obese),
group 2 (healthy obese), group 3 (non-obese with CP), and group 4 (obese with CP). GCF
and tear �uid vaspin levels were estimated by enzyme-linked immunosorbent assay. The
mean vaspin concentration both in GCF and tear �uid was greater for group 4 (1.84 ± 0.03)
and (1.98 ± 0.08), followed by groups 3 (1.35 ± 0.03 and 1.50 ± 0.06), 2 (0.95 ± 0.26 and
1.27 ± 0.51), and then 1 (0.65 ± 0.02 and 0.75 ± 0.02), respectively. Mean vaspin levels
correlated with BMI, CAL, and PD. The association between GCF and tear �uid vaspin
concentration was also statistically signi�cant (P < 0.001). Vaspin can be a novel
biomarker connecting in�ammatory marker for the systemic in�ammatory response in
obesity and CP. © 2015 Wiley Publishing Asia Pty Ltd.
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( ) ( )

... After full-text review, 10 more studies were excluded that did not ful�l the inclusion criteria (see Appendix with
reasons for exclusion). A total of 11 studies [6,16,17,[19][20] [21] [22][23][24][25][26] were included in the present
systematic review. All studies were performed at either university clinics [6, 16, 17, 19-23, 25, 26] or health care centres
[24]. ...
... Eleven studies [6,16,17,[19][20] [21] [22][23][24][25][26] included in the present review enlisted eight cross-sectional
[6,16,20,21,[23][24][25][26] and three prospective intervention studies [17,19,22] (Table 1). The total number of
participants in the included studies ranged between 40 and 104 individuals with mean age ranging between 14.5 and
51.5 years. ...
... Eleven studies [6,16,17,[19][20][21][22][23][24][25][26] included in the present review enlisted eight cross-sectional
[6,16,20, 21, [23][24][25][26] and three prospective intervention studies [17,19,22] (Table 1). The total number of
participants in the included studies ranged between 40 and 104 individuals with mean age ranging between 14.5 and
51.5 years. ...

View Show abstract

... In addition, clinical periodontal parameters, such as gingival in�ammation and loss of attachment, are associated
with a high body mass index (BMI) and waist-to-hip ratio (WHR) (10,11). At the same time, an intensi�ed local
in�ammatory response (increased levels of acute phase protein and pro-in�ammatory cytokines) has been observed in
obese individuals (12, 13). Furthermore, a greater risk of periodontal disease was related to BMI and WHR, irrespective
of periodontal disease indicators (14). ...
... Only one clinical study has explored the association between GCF vaspin levels and periodontal disease (12) . In
agreement with our �ndings, vaspin levels were up-regulated in the GCF of CP and/or obese patients in that study. ...
... In agreement with our �ndings, vaspin levels were up-regulated in the GCF of CP and/or obese patients in that study.
In addition, vaspin levels correlated positively with BMI, CAL and GI in CP patients (12) , in agreement with our �ndings.
In the present study, vaspin also correlated with the number of deep sites. ...

View Show abstract

... In obese patients, leptin and adiponectin levels are increased and decreased in the periodontal ligament (PDL) and
gingival crevicular �uid, respectively [33,34]. Conversely, higher levels of vaspin and visfatin were identi�ed in the
crevicular �uid of patients with periodontal disease, than in healthy individuals [35, 36] . Furthermore, adiponectin [37]
and leptin [30] protect the periodontium by neutralizing the effects of lipopolysaccharides (LPS) of the periodontal
pathogenic bacteria, inhibiting cell apoptosis, inducing antimicrobial peptide expression, and increasing growth factors
that promote the proliferation of PDL cells, improving healing in vitro [30,34,37e39]. ...

View Show abstract

... This was the �rst attempt to estimate the levels of vaspin in GCF of patients with CP, and revealed that the average
vaspin concentration, in both GCF and tear �uid, was higher in overweight individuals with CP group, followed in order by
healthy obese individuals, those with CP, and non-obese healthy individuals. Average vaspin levels were correlated with
BMI, CAL, and PD (36) . It is important to note that this study differed from ours because our study did not involve obese
participants with a BMI of >24.9 kg/m 2 . ...
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ABSTRACT 

The stomatologic diseases have an extra-oral impact like physical limitations to maintain optimum oral health, 

impaired masticatory function resulting in low nutrition intake and influence on systemic diseases. A higher 

proportion of elderly patients are seen to increase in general practice of dentists over years. If the practicing 

dentist is not aware of the special dental needs for geriatric patients, they may either receive inappropriate 

treatment or no treatment at all. In this comprehensive review of dental care of geriatric patient, the important 

aspect from dental view points along with dental care in systemic conditions have been discussed. 
 

Keywords: Aging, Dental, Geriatric Dentistry, Gerodontics, Dental Care 
 

INTRODUCTION

Gerodontics is the branch of dentistry dealing with 

the dental needs and treatment of geriatric patients. 

Geriatric dentistry is defined as the provision of 

dental care for adult persons with one or more 

chronic, debilitating, physical or mental illnesses 

with associated medications and/or psychosocial 

problems. The major objective of gerodontics is to 

recognize the value of and fulfil the special needs of 

elderly patients with an humanitarian attitude. 

Restoration of function within possible limits 

followed by proper form and aesthetics is preferred to 

meet the basic standards of treatment protocol. 

Optimum oral health is sine-quo-non for general 

health. Few of the essential physiological functions 

performed by oral cavity are initiation of 

alimentation, host protection and speech. “Ageism” 

in oral cavity shows similar complex changes.
1
 

Biologically, the degeneration of mucosa and hard 

tissues are observed. The physical changes like tooth 

loss, impaired function of mastication
2
 and mental 

illness influences the periodontal health of geriatric 

patients.
3
 

 Impaired masticatory function results in low 

nutrition intake
4
 and influences systemic diseases.

5
  

The dentist, therefore, needs to recognize the 

sensitivity in treating the geriatric patient who is  

emotionally demanding and requires a 

multidisciplinary geriatric assessment and treatment. 

A higher proportion of elderly patients seem to 

increase in general practice of dentist over years. 

Providing them basic dental needs is essential to aid 

in physical wellness. 

In this review, the important aspects of dental care in 

geriatric patients – ‘Gerodontics’ has been discussed. 

Behaviour management skills 

The majority of geriatric patients either live  alone or 

in a community  
(7).

 It is believed that the ‘elderly 

living in community’ show significant level of 

disorientation, agitation, memory deficit or reduced 
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intellectual performance resulting in behaviour 

excesses or deficits.
6 

However, the ‘elderly staying 

alone’ cope with these problems on regular basis and 

remain comparatively active.
7
 But, in both these 

situations, the presence of debilitating and mental 

illness, have their influence and could limit or modify 

the behaviour pattern observed. 

The dentist dealing with geriatric patients must 

identify these causes and develop appropriate 

practical and clinical tools to deal with patient’s 

emotional requirements.
8
 Also, treating such patients 

require extra chair-time and could emotionally be 

demanding.
9
 

1. General history taking - the very first encounter 

should make them feel very comfortable.  

Carefully recorded history that briefly probe for 

emotional problems could be very effective. 

During the entire process, the dentist must be 

agreeable, a good listener, must avoid arguments 

and being egoistic, criticize tactfully and 

remember their name and faces.
10

 

2. Understanding the treatment expectation- 

Restoring complete function of lost structure 

under compromised condition is unachievable. 

This could be dealt with the ‘need versus want’ 

theory. 

3. ‘Tell-Show-Do’- explain, demonstrate and 

reinforce during the procedure.
11

 This is a very 

effective tool to make geriatric patients 

cooperative during multiple or long appointment 

procedures. 

4. Counseling and education – helpful for better 

clinical outcome, awareness of the conditions, 

efficient maintenance and prevention of disease.   

5. “The Five-Point Geriatric Dental Assessment”
12

 – 

OSCAR (Oral, Systemic, Capability, Autonomy, 

Reality) is a very effective treatment planning 

tool that increases the patient compliance. 

Caries Management by Restorative Intervention 

Dental caries is a chronic, progressive and complex 

disease affecting all ages. Elderly, in particular, face 

this disease due to imbalance of biological factors 

that are protective in nature. Like the flow and the 

buffering property of saliva, healthy biofilm 

formation, genetic factor, remineralization and 

fluoride. These factors are attributed to declined 

salivary function, long time exposure to dietary 

carbohydrates and poor plaque control in elderly.
13 

For the geriatric patients,  oral hygiene maintenance 

is important which can be achieved with scaling ,  

recontouring and polishing of the restorations and 

avoiding overhanging restorations. The most 

common carious lesion found in these patients are 

root caries which can be identified clinically and with 

radiographs which facilitates treating the root caries 

by the non-invasive approach avoiding pulpal 

involvement. The various caries excavation 

techniques used in geriatric patients are: careful, 

stepwise and partial conservative way of excavation, 

fluorescence-assisted caries excavation and chemo-

mechanical technique of caries removal (Carisolv).
14

 

Furthermore, the use of CPP-ACP (Casein 

phosphopeptide - amorphous calcium phosphate 

complexes) products with selective approach and 

fluoride containing GICs is one of the effective ways 

to restore and arrest the excavated lesion. The 

minimally invasive techniques are helpful in 

conserving the natural tooth structure causing 

minimal trauma to the dental tissues. Depending 

upon the clinical needs, long and multiple 

appointments procedure like root canal therapy, 

inlays, on-lays, etc can also be considered.
14

 

Dietary habits 

Diet plays a major influence on gingival health. The 

community-dwelling elderly on high intake of 

antioxidants showed positive control on gingival 

inflammation.
15

 The commonly observed traits in 

most of the elderly, is the consumption of sweets, fat, 

fried food and bread.
16

 These high-energy density 

diet is believed to enhance gingival inflammation and 

risk for caries. The community dwelling elderly 

consume sugars nine times more making them 

susceptible to decay, plaque and gingivitis.
16

  

With loss of teeth, the eating pattern may drastically 

change. But, it is very important to encourage the 

geriatric patient to follow a low sugar diet and restrict 

highly acidic food and drinks, sucrose, other 

fermentable simple sugars, and starches between 

meals.
17,18

 The replacement of sucrose by alternative 

sweeteners such as stevia, sucralose, Isomalt  should 

be considered.  They are encouraged to use sorbitol 

or xylitol containing chewing gums to boost salivary 

flow and use of salivary substitutes if there are 
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symptoms of xerostomia. At home, patients can use 

topical application of CPP as well. 

Periodontal considerations  

As the age advances, thinning and decrease in 

keratinization of the gingival epithelium is observed. 

The epithelium, is therefore, more prone to 

permeability to bacterial antigens as the resistance to 

functional trauma is decreased.  These age related 

changes influence periodontal health and treatment 

outcomes. Clinically, the individual becomes more 

prone to gingival recession, loss of attachment, bone 

support and wasting diseases of teeth. Counselling 

and encouraging them for the treatment and 

maintenance protocol is the most suitable treatment 

plan for age related gingival recession, associated 

root sensitivity, open furcation, spacing and wasting 

diseases and tooth loss.  

The principle source of disease causing microbes is 

dental plaque.
19

 These pathogens could become blood 

borne
20

 or be aspirated in the lungs
21

 resulting in 

severe influence on systemic health or even life-

threatening consequences.
19 

Oral hygiene 

reinforcement in elderly solves half the problems in 

already compromised age related changes in 

periodontium and associating structures. Oral 

hygiene reinforcement includes oral hygiene 

maintenance which includes mechanical and 

chemical plaque control along with tooth brushing 

methods. 

1. Mechanical plaque control 

In mechanical plaque control, patient is advised 

suitable brushing techniques along with a suitable 

toothbrush. In elderly healthy patients, methods 

preferred are Bass techniques, circular techniques 

with medium to straight or angulated tooth brush. 

However, ultra soft toothbrush with modification in 

brushing method is recommended in cases of gingival 

recession and cervical abrasions. The exacerbation of 

plaque accumulation and retention is observed in 

elderly mainly because of restorations, reduced 

salivary function, gingival recession or missing teeth. 

Moreover, due to vision impairment, poor 

musculature support and compromised manual 

dexterity, the mechanical plaque control becomes 

more difficult for them. The elderly patients should 

be provided with various available options for 

mechanical cleaning from traditional toothbrushes to 

powered ones. In any possible way they must be 

encouraged to adapt and develop any of these 

choices. 

An electric rotary powered toothbrush is always an 

invaluable option for the elderly with physical 

deformities who have restricted motions of wrist and 

elbow. These toothbrushes are designed to have 

enlarged handles for better grasp. They are motor 

driven, require minimal efforts and movements, and 

pause when excessive pressure in applied. In addition 

to this, tongue cleaning aids should be recommended. 

Fluoride containing dentifrices are termed best for 

geriatric patients. Usually, sodium lauryl sulphate 

like detergent is added to most of the dentifrices to 

improve its cleaning action. These detergents are 

contraindicated in xerostomia and bedridden patients.  

a. Adaptive modification  

Geriatric patients suffering from conditions like 

arthritis may encounter difficulty in holding the 

slender handles of toothbrushes, tongue cleaners, 

floss holders or any other aids. In such cases, 

modification of the handlebar with additional grips 

makes it comfortable for them. 

2. Chemical plaque control 

In addition to mechanical plaque control measures 

that may not reach certain niches, chemical plaque 

control measures like therapeutic rinses should be 

recommended to the elderly.
22 

Chlorhexidine is gold 

standard for elderly as well, with numerous 

applications especially for physical and mental 

disability patients. It is helpful in immuno 

suppression cases with oral mucositis and 

candidiasis.
22 

In patients with only halitosis, 

mouthrinses containing quarternary ammonium 

compounds like listerine is effective.
 

3. Interdental aid 

Few of the age related dental findings like receding 

gums, spacing of teeth resulting in loose contact and 

an open furcation could attract food lodgement and 

plaque accumulation. Maintaining the remaining 

natural dentition with interdental floss, brushes, and 

electric interdental cleaning devices is advisable. 

4. Implant maintenance  

It is advisable to encourage the elderly to maintain 

plaque free environment around successfully osseo-
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integrated implant. Dentists must use plastic tip 

instruments for professional plaque control, for 

homecare one of the most effective ways is WaterPik 

irrigation . 

Prosthetic considerations 

The ultimate sequelae of advanced periodontal 

condition and caries is tooth loss (Fig 1). Un-replaced 

missing teeth have effects on both oral and systemic 

health.
23

 Planned immediate replacement is important 

to deal with the emotional problems of the patient.
10 

More than 50% of elderly populations are denture 

wearers.
24 

The patients
 
goes

 
through several changes 

during replacement of natural teeth to prosthesis. 

Most important determinants to be considered are 

listed as under: 

 Physiological changes – Atrophic changes in 

muscle of mastication, poor musculature control, 

altered tongue (macroglossia in long term 

edentulous span) and reduced chewing require the 

patients to be on soft diet favorable for function. 

 Oral physiotherapy- to improve the musculature 

control and relax the muscle during the long 

treatment appointments. Patients could be trained 

to perform certain exercises and stretching to 

facilitate better muscle tone. 

 Mental illness- the procedural span could be 

made difficulty to deal with. High expectation is 

difficult to tackle and they never seem to be 

satisfied with the prosthesis. 

 Neurophysiological- the post denture masticatory 

functioning is different and with age related poor 

muscle control, the adaption to new muscle 

activity could be slow and would require 

patience.  

 Xerostomia- providing salivary substitute and 

additional instruction on maintainance.
25

 

 Stomatitis- occurrence of stomatitis and candida 

infections among denture wearer with denture 

plaque is high.
26,27

  

Careful daily removal of the bacterial biofilm present 

in the oral cavity and on complete dentures is of 

paramount importance to minimize denture stomatitis 

and to help contribute to good oral and general 

health. To reduce levels of biofilm and potentially 

harmful bacteria and fungi, patients who wear 

dentures should clean the dentures daily by soaking 

and brushing with an effective, nonabrasive denture 

cleanser. Denture cleansers should only be used to 

clean dentures outside of the mouth.  Dentures should 

always be thoroughly rinsed after soaking and 

brushing with denture-cleansing solutions prior to 

reinsertion into the oral cavity. Always follow the 

product usage instructions. Although the evidence is 

weak, dentures should be cleaned annually by a 

dentist or dental professional using ultrasonic 

cleansers to minimize biofilm accumulation over 

time. Dentures should never be placed in boiling 

water and should not be soaked in sodium 

hypochlorite bleach, or in products containing 

sodium hypochlorite, exceeding 10 minutes as it may 

damage dentures. Dentures should be immersed in 

water after cleaning, when not replaced in the oral 

cavity, to avoid warping. Denture adhesives, when 

properly used, can improve the retention and stability 

of dentures and help seal out the accumulation of 

food particles beneath the dentures, even in well-

fitting dentures.
28 

Female Geriatric 

Women, who approach menopause, go through 

drastic hormonal imbalance and psychologic 

changes. Clinician must recognize the changes in oral 

cavity due to hormonal imbalance. Oral 

manifestations observed are thinning of mucosa, 

burning mouth, gingival recession, bone loss, 

alveolar ridge resorption and altered taste sensation.  

Significant progressive recession is observed in 

postmenopausal elderly women with low bone 

density.
29

 The postmenopausal women who are 

overweight and have T. forsythia infections are likely 

to have oral bone loss.
30 

The treatment modalities like Hormone Replacement 

Therapy (HRT), Oestrogen alone (ERT) or 

medications need to be monitored. Soft tissue 

augmentation can be planned in gingival or mucosa 

thinning. Ultra-soft tooth brush, dentifrice with 

minimum abrasives, mouth rinses with a very low 

alcohol content or water based mouth rinses are 

preferred. Clinician must inform the patient about 

potential risk involved in hormone depletion from the 

oral tissues and must recommend optimal calcium 

intake by National Institutes of Health Consensus 

Conference Recommendations (Table 1). 
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Care in Systemic diseases 

1. Diabetes mellitus 

The uncontrolled type 2 diabetes has a two way link 

with periodontitis and is a potential risk factor too.
31

 

Poor glycaemic controls are linked with PD and 

treatment of PD have shown improvement of 

glycaemic control in diabetic patient.
32 

Patients with 

well controlled diabetes tolerate routine dental 

procedure while appointments for insulin dependent 

patient must be planned within two hours of breakfast 

for minor procedure.
33

 No procedures are 

contraindicated in patients with controlled diabetes. 

Medications like aspirin, corticosteroids and 

tetracycline must be avoided. Instead, amoxicillin 

and acetaminophen can be safely prescribed.
34 

 

2. Respiratory disease 

The need for dental care in COPD patients can be 

classified as under:  

1. Low risk: Patient with effortful dyspnea with 

normal blood gas level are safe to receive minor 

and most of the dental treatment with minor 

modifications. 

2. Moderate risk: Patient with dyspnea on efforts, 

bronchodilators, corticosteroids and partial 

pressure of oxygen (PaO2) require medical 

consultation before initiating any dental 

treatment. 

3. High risk: Patient who are symptomatic but 

undiagnosed require urgent medical consultation 

before dental treatment.  

Under all conditions COPD patients during dental 

treatment must be treated in upright position to avoid 

dyspnea. Ideally, early morning appointments are 

most suitable. Rubber dam isolation could be difficult 

owing to their conditioned mouth breathing. 

Reconsideration of treatment in moderate to high risk 

patients on corticosteroids must be well evaluated, 

they may not heal well.
35

 

3. Cardiovascular disease (CVD) 

a. Hypertension: physician’s opinion is advisable for 

patient with persistent high BP.
36 

During the entire 

dental procedure, periodic monitoring of BP should 

be done even in stable hypertension patient.
37

 The 

dental treatment must be immediately terminated if 

high BP is recorded and supine positioning and 

rechecking of BP must be done. Hypertensive patient 

have higher tendency to bleed, but, it is controllable. 

b. Stroke: Midmorning appointments, upright 

positioning and care must be taken to avoid foreign 

particle to reach the pharynx.
38

 Dental clinician could 

face problems with decision making with 

complicated systemic diseases.
39 

But, with 

advancement in dental science, it is now easy to 

identify and deal with, provided the dentist is aware 

of the situation (Table 2).  

4. Cancer 

It advisable to complete the dental treatment before 

undergoing treatment for cancer.
40-44

 

a. Before therapy. 

- At least two weeks before the radiotherapy, 

invasive procedure like extraction should be 

performed to avoid the risk of 

osteoradionecrosis. 

- Requires dental treatments like restoration, 

extraction and scaling must be performed 

during this time to minimize the effect of 

radiation therapy. 

 b. During therapy.  

- No elective treatment to be performed
45, 46

 

- Folinic acid as both local and systemic, are 

effective against the ulcer. 

- Amifostine is helpful to relieve mucositis and 

xerostomia caused due to radiation therapy. 

Alternative option is drinking ice-cold water. 

- For mucositis, mouthwashes containing 

benzydamine, lignocaine, water-based 

chlorhexidine may be prescribed along with 

good maintenance of oral hygiene. 

- Xerostomia- salivary substitutes like 

cevimeline, pilocarpine or 

carboxymethylcellulose are potential 

sialagogues providing symptomatic relief.
47

 

- Candidal infections are common with 

Xerostomia. Topical anti-fungal mouthwash 

or lozenges is advisable four times daily to 

minimize occurrence of candidiasis. Denture 

wearer patients should be educated to 

maintain denture health by soaking the 
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denture overnight in diluted benzalonium 

chloride (1.750)
48

 

- Trismus – the oral physiotherapy helping the 

jaw opening activity must be initiated during 

this treatment. 

- Keeping the drug interaction in mind, the 

dentist must prescribe the medication. Aspirin 

is absolute contraindicated in patient taking 

methotrexate.   

- Emergency – if the need for any emergency 

dental treatment arises, it must be performed 

in most non-invasive, atraumatic way along 

with prophylactic medication.  

c. After therapy  

- Preventive care to maintain oral hygiene, 

reevaluation, providing symptomatic relief. 

- Non-cariogenic diet helps to control the caries 

seen post radiation therapy. 

- Desensitization with paste, mouthwash and 

restoration preferably with GIC (fluoride 

release) are helpful. 

- Emergency treatment remains the same. 

5. Osteoporosis: 

Bisphosnates related osteo-radionecrosis 

contraindicates any invasive procedure. If at all any 

emergency extraction or denudation of bone is seen, 

autologous PRF bandaging is found to be helpful in 

such cases.
49

 

Conclusion:  

Oral health and systemic health are an integral part of 

good health and function. Poor oral hygiene in 

geriatric patient results in periodontal disease, caries 

and tooth loss leading to poor nutrition and 

progression to systemic disease. Hence spreading 

awareness and knowledge about dental care and 

maintenance is essential for general health 

maintenance. 
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Fig 1: Loss of tooth as influenced by lot of factors including aging 

 

 



 Dr Shaila V Kothiwale et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 4, Issue 1; January-February 2021; Page No 262-270 
© 2021 IJMSCR. All Rights Reserved 
 

P
ag

e2
7

0
 

P
ag

e2
7

0
 

P
ag

e2
7

0
 

P
ag

e2
7

0
 

P
ag

e2
7

0
 

P
ag

e2
7

0
 

P
ag

e2
7

0
 

P
ag

e2
7

0
 

P
ag

e2
7

0
 

P
ag

e2
7

0
 

P
ag

e2
7

0
 

P
ag

e2
7

0
 

P
ag

e2
7

0
 

P
ag

e2
7

0
 

P
ag

e2
7

0
 

P
ag

e2
7

0
 

P
ag

e2
7

0
 

P
ag

e2
7

0
 

P
ag

e2
7

0
 

P
ag

e2
7

0
 

P
ag

e2
7

0
 

Table 1: 

Table 1: National Institutes of Health Consensus Conference 

Recommendations for Optimal Calcium Intake 

Premenopausal women 25 to 50 years old 1000 mg/day 

Postmenopausal women 
Estrogen therapy 1000 mg/day 

No estrogen therapy 1500 mg/day 

Men 25 to 65 years old 1000 mg/day 

Women and men >65 years old 1500 mg/day 

 

Table 2: 

Table 2: Management of Dental patients with selected medical problems
48

 

 No treatment 

in select cases 

Possible Bleeeding 

problems 

Possible drug 

side effects 

Caution with 

vaso-pressor 

Angina x  x X 

Hypertension x x x X 

Cardiac arrhythmia x x x X 

Congestive heart failure x x x X 

Myocardial infectionx x x x X 

Cytotoxic drug therapy x x x  

Radiation therapy x  x  

Steroid therapy x  x  

Osteoarthritis  x x  

Dementia x  x  

Adapted from Ettinger and Kambhu 

*Bleeding may occur as a complication of drug therapy. 
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ABSTRACT 

This is a case report of POF featuring 35-year-old female patient which describes the growth noticed on gums 

of upper left posterior teeth in the region of stainless-steel bridge (24-25) interdentally present between 25-26. 

This lesion predominantly occurs in the maxillary anterior region of the jaw. It was asymptomatic, firm, pinkish 

red and pedunculated; histologically showing epithelium which is stratified squamous para-keratinized type 

with pseudo-epitheliomatous hyperplasia. Here conventional scalpel method was used to eliminate the lesion 

and postoperative healing was well obtained. 

 

Keywords: Ossifying Fibroma, Fibroma, Gingival Overgrowth, Peripheral Ossifying Fibroma 
 

INTRODUCTION

Benign fibrous overgrowths arising from the mucous 

membrane are termed as fibromas and are frequent 

growths in the oral cavity [1]. Many of the fibrous 

growths originate from underneath the periodontium, 

similar to peripheral ossifying fibroma (POF). POF is 

an occasional growth in the anterior region of 

mandible and accounts for 3.1% of all oral tumors 

and 9.6% of the gingival lesions. About 60% of these 

tumors occur in maxilla and more than 50% of all 

cases of maxillary POF are found in incisors and 

canine areas [1].
 
The world health organization in 

2005 classified bone fibrous lesions in 3 main 

categories: Fibrous dysplasia, Reactive lesions, 

(peripheral cemento-ossifying dysplasia, focal 

cemento-ossifying dysplasia) and Ossifying fibroma 

neoplasias [2]. The management of POF includes the 

elimination of local irritating factors with strict 

plaque control regime along with surgical excision of 

overgrowth. Hereby, the present case is an attempt to 

discuss the management of POF using conventional 

method of surgical excision. 

CASE REPORT 

A female patient of age 35 years reported to the 

department of periodontics KAHER’s KLE VK 

Institute of dental sciences, Belagavi with chief 

complaint of swelling on gums of upper left posterior 

teeth region of the jaw since 3 months. 

Intraoral examination revealed swelling interdentally 

between 25-26. It was firm in consistency, non-

inflamed/ non-erythematous, nontender on palpation 

with normal surface temperature. Swelling is 

pedunculated with stalk attached interdentally 

between 25 and 26 on attached and marginal gingiva. 

(Figure 1a) Blanching was evident when swelling 

was lifted to see where its peduncle is attached to 

gingiva. (Figure 1b) There was no history of trauma 

or food lodgment, though space was evident between 

stainless-steel crown and tooth preparation depicting 
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improper crown placement. Oral hygiene of the 

patient was good and properly maintained. The lesion 

was excised, and tissue was sent for histopathological 

examination to Department of Oral Pathology and 

Microbiology.  

Histological examination revealed three pieces of 

soft tissues, greyish white in color, measuring about 

0.7×0.7 cm
2
 to 0.2×0.2cm

2
   

Under higher magnification (40X): Section shows 

epithelium which is stratified squamous para-

keratinized type showing pseudoepitheliomatous 

hyperplasia. Underlying connective tissue stroma 

consists of loose to dense bundle of collagen fibers 

with plump to spindle shaped fibroblasts. Diffuse 

chronic inflammatory infiltrate predominantly of 

lymphocytes and plasma cells are seen. Focal areas 

show fibro-cellular connective tissue stroma along 

with one area showing eosinophilic calcification with 

osteocytes in lacunae and osteoblastic rimming 

suggestive of reactive bone. Endothelial lined blood 

vessels with RBCs and extravasated RBCs are seen. 

(Figure 2) 

Treatment included Complete full mouth ultrasonic 

scaling to remove local factors. 

Patient was recalled after 7 days post scaling to 

observe if any sized reduction is present after 

removal of local factors. Swelling size was unaltered 

hence decision of excision of the swelling was taken. 

Patient was given chlorhexidine mouthwash to 

maintain her oral hygiene and was scheduled for 

excisional biopsy after 7 days. Hemogram reports 

(hemoglobin, bleeding and clotting time, random 

blood sugar) were obtained at the day of surgery and 

they were within normal range hence patient was 

prepared for surgery. 

Incision was given at the base (attachment) of the 

peduncle of the swelling and round pea sized mass of 

the gingival tissue was excised and sent for the 

biopsy, area near the base of the attachment of the 

peduncle was carefully curetted using Gracey 

curettes for complete removal of the attachment of 

the swelling interdentally between 25 and 26 and 

beneath the crown of 25. (Figure 3) Betadine 

irrigation of the involved area including undersurface 

of the crown was done and patient was kept on the 7
th

 

day, 15
th

 day, 1 month, 3 months follow up. There 

was absence of recurrence seen on the follow up 

visits. 

DISCUSSION 

POF is a non-neoplastic enlargement of gingiva that 

is classified as a reactive hyperplastic inflammatory 

lesion. A common gingival growth, which is typically 

seen on the interdental papilla and is believe to 

comprise about 9% of all gingival growths [3]. 

Maxilla is the common site for POF compared to 

mandible. About 60% of the lesions occur in maxilla, 

mostly in the mesial to molars region. Dental plaque, 

dental calculus, microorganisms, dental appliances 

and restorations act as triggering factors for the lesion 

to occur [4].
 

Though the etiopathogenesis of peripheral ossifying 

fibroma is uncertain, an origin from cells of the 

periodontal ligament has been suggested. The reasons 

for considering periodontal ligament origin for 

peripheral ossifying fibroma in the gingiva 

(interdental papilla), the proximity of gingiva to the 

periodontal ligament and the presence of oxytalan 

fibers within the mineralized matrix of some lesions 

[5]. 

Many studies have been conducted to understand the 

etiopathogenesis of POF, however, the exact 

mechanism is still undefined. Differential diagnosis 

of POF from the reactive lesions such as – Peripheral 

giant-cell granuloma, Pyogenic Granuloma, 

Traumatic fibroma and Peripheral odontogenic 

fibroma is of utmost importance for the accurate 

diagnosis and management of lesion [6]. 

Histopathological investigation is a definitive 

approach to reach a confirmatory diagnosis of 

reactive lesions in the present case histologic section 

showed epithelium which is stratified squamous para-

keratinized type showing pseudoepitheliomatous 

hyperplasia. Hence the POF diagnosis was 

established.  

Elimination of injurious agents, effective plaque 

control, good patient motivation and precise surgical 

excision is the key for successful management of 

reactive gingival lesions. Various treatment 

modalities, such as conventional scalpel, 

electrosurgery, cryosurgery, etc., for surgical excision 

of overgrowth, are being used for decades [6].
 

Conventional scalpel method was used here to 
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eliminate the lesion and postoperative healing was 

well obtained.  

CONCLUSION  

The POF represents a reactive benign lesion of 

connective tissue whose accurate diagnosis will be 

guided by examination of clinical characteristics, 

radiographic studies and histopathologic features of 

the lesion. The accepted treatment protocol includes 

complete surgical excision to rule out recurrence and 

regular follow-ups. 
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FIGURES  

                                                

Figure 1a and 1b: Swelling present interdentally between 25-26 with evident blanching on elevation of the 

swelling with probe with its peduncle 

    

       

Figure 2: Histological picture (10X and 40X) showing dense fibrous tissue and eosinophilic calcification 

with osteocytes in lacunae and osteoblastic rimming suggestive of reactive bone. 
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Figure 3: After excision and curettage of the affected region (interdentally between 25-26) 
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ABSTRACT
Aim: Controlled release (CR) local drug delivery (LDD) devices are useful in periodontitis 
management since they facilitate prolonged maintenance of high antimicrobial 
concentrations in the periodontal pockets. The study aimed, to formulate and evaluate 
the in-vitro release pattern of Ornidazole (OZ) from three different biodegradable polymer 
films and to determine the antibacterial activity of released OZ on periodontal pathogens. 
Materials and Methods: Four samples of 3 LDD systems were formulated by incorporating 
OZ into 3 different biodegradable polymer films, viz. hydroxypropylmethyl cellulose 
(Group I), chitosan (Group II) and hydroxypropyl cellulose (Group III). The release of OZ 
from these formulations was studied spectrophotometrically. The antibacterial activity 
of the released OZ on periodontal pathogens was evaluated by determining the inhibition 
zone (IZ) area. Data was statistically analyzed using ANOVA. Results: OZ release and IZ 
of chitosan films were 6 days, HPMC 4 days and HPC films 3 days. In-vitro bio adhesion 
(5.50± 0.100 g), OZ concentration released and IZ area were greatest with chitosan 
films (p<0.05). HPMC films showed a significantly greater OZ release and IZ area 
compared to HPC films for the first 3 days (p<0.05). Conclusion: Chitosan incorporated 
with OZ may be considered as a suitable bioabsorbable CR LDD system as an adjunct to 
mechanical periodontal therapy.
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Periodontitis.
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INTRODUCTION
Chronic periodontitis (CP) refers to an 
inflammatory disease of  the periodontal 
tissues characterized by loss of  
periodontal attachment and eventually 
alveolar bone.1 It affects about 20-50% 
of  the global population.2   Ever since 
the nature  of   bacterial etiology of   CP 
has been understood, there have been 
many antimicrobial approaches to disease 
management.3

Local drug delivery (LDD) is one such 
approach that avoids the limitations of  
systemic drug administration like first pass 
metabolism, side effects, strain resistance, 
super infection, inadequate crevicular 
concentration and patient compliance.4,5 It 
also overcomes the limitations of  topical 
agents like insufficient drug-microbial 

contact time.6 To achieve a positive 
effect on periodontal parameters, local 
application must fulfill 3 criteria: Reach the 
intended site of  action; achieve therapeutic 
concentration; and last for a sufficient 
amount of  time.1-3,7,8 Since the periodontal 
pocket is a defined site surrounded by 
tissues, it allows relatively easy access to 
insertion of  LDD devices. However, it is 
naturally bathed with gingival crevicular 
fluid, which shows a higher flow rate in CP 
causing rapid evacuation of  the drug from 
the periodontal pocket. Therefore, drug 
release rate should be higher in the initial 
stages to achieve an immediate therapeutic 
level of  the drug in the periodontal pocket, 
while a moderate release profile is required 
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subsequently to maintain this therapeutic level in the 
periodontal pocket.9

Among the various antimicrobials used in periodontal 
therapy, Ornidazole (OZ) provides useful subgingival 
effects with a specific action against obligate 
anaerobes inhabiting the depths of  periodontal 
pockets.10 Moreover, OZ requires a very low minimum 
inhibitory concentration (MIC) against periodontal 
pathogens (0.1-1 μg/mL).11 In order to maintain high 
concentrations of  OZ in the periodontal pockets for 
a prolonged period of  time, biodegradable controlled 
delivery systems are preferred since they follow zero 
order kinetics and do not demand a second visit for 
removal, thus avoiding disturbance of  the healing site 
after therapy.12 This warrants development of  simple, 
safe and reliable controlled-release LDD systems for 
periodontal treatment.
Hence, the present research aimed to formulate 
and evaluate the in-vitro release patterns of  OZ 
from three different biodegradable polymer films 
(hydroxypropylmethyl cellulose, chitosan and 
hydroxypropyl cellulose) and to determine the 
antibacterial activity of  released OZ on periodontal 
pathogens (Porphyromonas gingivalis, Fusobacterium 
nucleatum, Prevotella intermedia).

MATERIALS AND METHODS
This hospital-based, experimental, prospective study 
was conducted at a tertiary care hospital, after obtaining 
ethical clearance from the Institutional Ethics Board. 
The experimental design consisted of  two parts - Part A 
(drug-release testing) and Part B (antibacterial testing).
Part A - This measured the in vitro release of  OZ from 
three different LDD systems.
LDD system preparation - A total of  4 samples each of  
the 3 types of  LDD films were prepared by incorporating 
OZ into 3 different bio-degradable polymer films, viz. 
hydroxypropylmethyl cellulose (HPMC)(Group I), 
chitosan (Group II) and hydroxypropyl cellulose (HPC) 
(Group III), by solvent casting technique.13-15 HPMC 
polymer (250 mg) was dissolved in 95% ethanol for 
Group I films, chitosan (250 mg) polymer was dissolved 
in 1% acetic acid (10 mL) for Group II films and HPC 
polymer (900 mg) was dissolved in 95% ethanol (10 
mL) for Group III films, by stirring constantly on a 
magnetic stirrer for 1 hr. To each formulation, 1.6% 
glycerin and 1.35% propylene glycol were added as 
plasticizers and stirring was continued for 1 hr. OZ (250 
mg) was dispersed in each solution by stirring for 30 
sec to form a homogeneous solution. Each solution was 
poured into a clean petri dish placed on a horizontal 
plane. An inverted funnel was placed on the petri dish 

to control drying rate. The solvent was left to evaporate 
slowly at 37°C overnight. The films were then carefully 
removed from the petri dish, wrapped in aluminum foil 
and stored in a desiccator containing anhydrous calcium 
chloride (CaCl2) to prevent contact with atmospheric air 
or any other contaminants. The dried OZ-polymer films 
were cut smaller pieces, 5 mm x 5 mm in size, with each 
film piece containing 1 mg of  OZ.13,15-17

LDD system evaluation - Each film piece was 
evaluated for the following:18-21

(a) Film thickness - Determined using a calibrated Dial 
caliper after 4 folds.18

(b) Content uniformity - One biodegradable polymer 
film containing OZ was dissolved in 10 mL of  
dichloromethane. This was extracted with two successive 
quantities each of  10 mL of  isotonic phosphate 
buffered saline (iPBS) (pH-6.8) in a separating funnel. 
The aqueous phases were separated and suitably diluted 
and the absorbance was determined at 319 nm for OZ 
using UV spectrophotometer. The extract of  polymer 
without drug was served as a blank.18

(c) Weight uniformity - 10 patches were cut from 
different places of  the same formulation and their 
individual weights were determined using the digital 
balance.19

(d) Folding endurance - Assessed by determining the 
number of  times a small strip of  the film (2 cm x 2 cm) 
could be folded at the same place without breaking.20

(e) Bio adhesion - This was tested using bovine cheek 
pouch as a model mucosal surface, that was excised and 
trimmed evenly from the sides. It was then washed in 
phosphate buffer (pH 6.8) and preserved in the same 
or used immediately. The two sides of  the balance were 
equilibrated with a 5g weight on right hand side. The 
bovine cheek pouch excised and washed was tied tightly, 
with the mucosal side upwards, using a thread over the 
protrusion in the rubber block, which was covered with 
inert aluminum surface. The block was then lowered into 
the glass container, which was then filled with iPBS (pH 
6.8) kept at 37°C±1°C, such that the buffer just reached 
the surface of  mucosal membrane and kept it moist. 
This was then kept below the left hand set up of  the 
balance. The film was then glued at the border adhering 
to an aluminum surface hanging on the left-hand side 
and the beam raised, with the 5g weight removed on 
the right pan side. This lowered the aluminum surface 
along with the film over the mucosa, with a weight of  
5g. The balance was kept in this position for 8 min and 
then slowly water was added to the plastic container 
in the right pan by pipette. The addition of  water was 
stopped as soon as the two surfaces detached. Weight of  
water was measured. The excess weight in the pan, i.e. 
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total weight minus 5 g was the force required to separate 
the film from the mucosa. This gave the bio adhesive 
strength of  the formulation in grams (g).21

Drug-release testing - Each of  the OZ-polymer film 
(Groups I, II and III) was placed in a test tube containing 
2 mL of  iPBS solution. The tubes were then sealed and 
incubated at 37°C for 24 hr. After every 24 hr, 1 mL of  
iPBS solution was removed with a micropipette from the 
test tube and replaced with fresh 1mL of  iPBS solution. 
Using a double beam UV/visible spectrophotometer, 
the concentration of  the drug released in iPBS solution 
from each film was determined by measuring the 
absorbance at 319 nm and calculated using the standard 
calibration curve. This procedure was continued over 
7 consecutive days. Similarly, the test was performed 
4 times for each group and the mean values were 
recorded.22

Standard calibration curve (SCC) - For standard 
curve, PBS (pH 6.8) was used. In a 200 mL volumetric 
flask, 50 mL of  0.2 M potassium dihydrogen phosphate 
(1.36 g) was placed and 34.7 mL of  0.2M sodium 
hydroxide was added along with water to volume. An 
accurately weighed 100 mg of  OZ was dissolved in 
100mL of  PBS (pH 6.8) pH to get stock solution of   
1000 µg/mL. From this solution, aliquot of  0.1mL, 
0.2mL, 0.3mL, 0.4mL and 0.5mL was pipetted out and 
diluted to 25 mL in order to get a concentration range 
of  2-20 µg/mL. The absorbance was measured at 319 
nm using UV spectrophotometer. The average of  three 
readings was calculated. The SCC was obtained by plotting 
absorbance versus concentration in µg/mL (Figure 1). 
The average absorbance values for concentrations of  0 
µg/mL, 5 µg/mL, 10 µg/mL, 15 µg/mL and 20 µg/
mL were found to be 0, 0.263, 0.464, 0.677 and 0.89, 
respectively. With a correlation coefficient of  0.9988 
and regression value of  Y = 0.0189, the SCC was found 
to be linear in the concentration range of  0-20 µg/mL 
(Beer’s range) at 319 nm. The absorbance was taken in 

triplicate and average was considered. The calculations 
of  drug content and in-vitro release were based on this 
SCC.13

Part B - The study enrolled 9CP patients aged between 
30-50 years, irrespective of  their gender and having 
pocket probing depth (PPD) ≥6 mm, after obtaining 
written informed consent from them. Patients with 
any other systemic illness, co-existent oral infection, 
smoking habit, use of  tobacco and use of  antibiotics or 
oral rinses within the last 6 months, were excluded. For 
all included patients, supragingival scaling was done and 
the selected teeth isolated with cotton rolls. Subgingival 
plaque samples were collected by inserting the tip of  a 
sterile Gracey curette up to the base of  the periodontal 
pockets measuring ≥6 mm and only the deepest 
aliquot of  plaque samples was obtained. The plaque 
samples from six different sites were pooled together. 
This pooled plaque was transported to the laboratory 
in thioglycolate broth with hemin and Vitamin K for 
anaerobic culture and antibacterial testing. 
Anaerobic culture - The subgingival plaque samples 
were plated on blood agar with menadione and hemin, 
brewer anaerobic agar and chocolate agar within 24 hr 
of  collection. The samples were incubated anaerobically 
for 72 hr at 37°C using an anaerobic jar. Porphyromonas 
gingivalis (Pg) was isolated on chocolate agar, Fusobacterium 
nucleatum (Fn) on blood agar and Prevotella intermedia (Pi) 
on Brewer anaerobic agar. The organisms were identified 
by colony morphology, microscopic appearance and 
key biochemical characters by standard procedures. The 
colonies of  anaerobic organisms were then transferred 
into the thioglycolate broth and pooled together for 
further antibacterial study. The growth in thioglycolate 
broth was adjusted to 105 CFU/mL by using Brown’s 
opacity tubes.
Antibacterial testing - Using a sterile swab, the 
inoculum was spread over Columbia blood agar plates. 
The lawn culture of  the pooled periodontal pathogens 
(Pg, Fn and Pi) was prepared on the bench top. Wells 
of  about 5 mm diameter were cut in the medium 
with a sterile cork-borer. Three different formulations 
of  OZ-polymer films, cut into small 5 mm x 5 mm 
squares, were placed into the wells (with 3 wells each 
for Groups I, II and III formulations). The plates were 
then incubated anaerobically at 37°C for 48 hr and 
the inhibition zones (IZ) noted. This procedure was 
repeated until no IZ of  bacterial growth was detected 
on agar plates. The diameter of  the IZ was measured 
with the bacterial IZ reader.14,22,23

Statistical analysis
Data was compiled and analyzed using statistical software 
Statistical Package for the Social Sciences (SPSS) 

Figure 1: Standard calibration curve of Ornidazole at 319nm 
in 6.8 pH isotonic phosphate buffer saline solution.
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version 18.0 (SPSS Inc. Released 2009. PASW Statistics 
for Windows, Version 18.0. Chicago: SPSS Inc.) and 
Microsoft Excel. Measurements of  continuous variables 
were expressed as mean ± standard deviation (SD) and 
those of  categorical variables were presented in number 
(%) format (frequency tables). One-way ANOVA was 
used for multiple group comparisons, in order to assess 
the statistical significance of  difference in the mean 
values between the three drug delivery groups up to the 
3rd day of  the release study. Unpaired student’s t-test was 
used to assess the statistical significance between the 
mean values for the respective variables on day 4 of  the 
drug-release study and all variables in the antibacterial 
study. Post hoc Scheffe’s test was used to correct alpha for 
all simple (pairwise) comparisons of  means between the 
groups as well as for complex comparisons of  means 
involving contrasts of  more than two means at a time. 
p-value ≤ 0.05 indicated statistical significance.

RESULTS
The study consisted of  4 samples each of  HPMC, 
chitosan and HMC polymer films containing OZ (total 
12 films) and perio-pathogens from 9 CP patients. 
The physicochemical properties of  these films are 
summarized in Table 1. Film thickness ranged between 
9.4 ± 0.3 µm to 9.8 ± 0.44 µm, while weight ranged 
between 4.13 ± 0.11 mg to 5.28 ± 0.32 mg with the 
% weight variation within the pharmacopoeial limits 
of  ±7.5%. Both, film thickness and weight, were nearly 
uniform in all the three formulations. Folding endurance 
measured the ability of  the film to withstand rupture, 
with all the three formulations maintaining integrity and 
showing no cracks even after > 200 folds. The drug 
(OZ) content of  the films varied between 979.8186 µg 
to 995.6916 µg, with uniformity noted among the three 
formulations. The in-vitro bio adhesion to bovine cheek 
mucosa was seen to be greatest with Group II films 
(5.50± 0.100 g) followed by Group I and Group III 
films (1.8 ± 0.208 g).
Table 2 presents the inter-group comparison of  OZ 
release pattern from the three LDD systems. Group II 
films consistently showed controlled release of  OZ for 
the longest period (6 days), while Group I and Group III 

films released OZ for only 4 days and 3 days, respectively. 
All the LDD systems showed an initial burst release 
followed by a continuous decrease in drug concentration. 
The mean OZ release was greatest in Group I > Group 
II> Group III for the first 2 days, with the difference 
between the groups showing statistical significance 
(p<0.0001 for Scheffe’s multiple comparison test and 
ANOVA) and the values being consistently higher 
than the MIC for anaerobic periodontopathic bacteria. 
It was also significantly greater in Group II compared 
to Group I on the 4th day (p<0.0001 using two sample 
t-test). No OZ release was noted from any formulation 
on the 7th day.
Table 3 presents the inter-group comparison of  the 
IZ area created by OZ released from the three LDD 
systems, reflecting their antibacterial properties. An IZ 
was seen for the longest period with Group II films (6 
days) followed by Group I (4 days) and Group III films 
(3 days). All the LDD systems showed an initial wide IZ 
followed by a consistent marginal decrease in the IZ area. 
The mean IZ area was greatest in Group II > Group 
I > Group III for the first 2 days, with the difference 
between the groups showing statistical significance 
(p<0.05 using ANOVA and post hoc Scheffe’s test). On 
the 3rd day, the mean IZ area was significantly wider in 
Group I > Group III (p<0.05), but this difference was 
not statistically significant between Groups I and II 
(p=0.0787). IZ was also significantly wider in Group II 
compared to Group I on the 4th day (p<0.0001 using two 
sample t-test). No IZ was noted around any formulation 
on the 7th day.

DISCUSSION
LDD has proven to be a useful adjunct to mechanical 
periodontal therapy.8 The need for safe and reliable 
controlled-release LDD systems that ensures adequate 
antimicrobial release and action at the desired 
subgingival location motivated the designing of  the 
present research. This study was conducted to formulate 
and evaluate the in-vitro release pattern of  OZ from 
three different biodegradable polymer films (HPMC, 
chitosan and HPC) and to determine the antibacterial 
activity of  released OZ on periodontal pathogens. The 

Table 1: Ornidazole-polymer film properties of the three local drug delivery systems.
Local drug 

delivery system
Folding 

endurance Thickness (in µm) Weight (in mg) Drug content 
(in µg)

In-vitro bio 
adhesion (in g)

Group I >200 9.8±0.44 4.54±0.58 986.6213 2.13 ± 0.152

Group II >200 9.6±0.54 4.13±0.11 995.6916 5.50 ± 0.100

Group III >200 9.4±0.3 5.28±0.32 979.8186 1.8 ± 0.208
Notes: Group I = Ornidazole + hydroxypropylmethyl cellulose; Group II = Ornidazole + chitosan; Group III = Ornidazole + hydroxypropyl cellulose. Values in mean ± SD.
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use of  bioabsorbable polymers eliminated the need for 
a second visit for LDD removal, allowing undisturbed 
healing of  the treated sites.12,16

Bio adhesion is another important property required in 
these LDD devices to enhance the residence time of  the 
drug in the periodontal pocket. In concordance with the 
present study, Shukla et al. demonstrated that, out of  six 
natural biodegradable polymers used for the formulation 
of  OZ gel, Chitosan gel showed maximum in-vitro bio 
adhesive strength, greater than cellulose, xantham gum, 
locust bean gum and starch.24 This may be due to the 
cationic nature of  chitosan which ultimately improves 
the adhesive strength of  the fabricated formulation.24-26

It has also been reported that chitosan, owing to its 
cationic nature, is capable of  opening tight junctions in a 
cell membrane, thus acting as a permeation enhancer for 
hydrophilic drugs. Furthermore, increasing the charge 
density on the polymer led to higher permeability, as 
observed by the quaternation of  the amine functionality 
on chitosan. Moreover, drugs dispersed in chitosan were 
found to be released at a constant rate, suggesting that 
it is a useful matrix for controlled release of  drugs.25,26 
These findings were reflected in the works of  Shukla et 

al. who noted that chitosan was the best formulation in 
terms of  cumulative percent drug release (79.23%) for 
7 days, similar to the present study.24 It fulfilled many 
other requirements of  a suitable LDD such as once 
a week delivery, easy fabrication, cost effectiveness, 
increased patient compliance and satisfactory IZ.24 
Moreover, Mastiholimath et al. and Ahmed et al. found 
that chitosan, HPMC and HP LDD films showed drug 
release for 7 days, 4 days and 3 days, respectively, which 
closely mirrors the current research.13,16 The difference 
in release profile may be accounted for by the differences 
in the functional groups and the characteristics (particle 
size, water solubility, porosity) of  these polymers, with 
an increase in the solid content of  the polymers having 
a negative effect on drug release.13,16 The possible reason 
for the prolonged controlled drug release from chitosan 
could be due to increased cross linking of  the drug with 
this polymer and smaller pore size.16,25,26 The possible 
reasons for rapid release of  OZ from HPMC and 
HPC films could be due to hydrophilic nature of  these 
polymers and the drug, which was superficially absorbed 
and rapidly leached out in 3-4 days and also due to the 
formation of  more pores and channels in film matrix 
due to lower molecular weight of  these polymers.22

Table 2: Comparison of release pattern of Ornidazole from the three LDD systems.

Days LDD system
Mean release of Ornidazole Inter-group 

comparison p-value
% Mean±SD [in µg/mL]

1

Group I 53.7373% 8.89±0.10 Groups I & II <0.0001*

Group II 37.955% 8.44± 0.04 Groups I & III <0.0001*

Group III 61.0787% 8.03 ± 0.05 Groups II & III <0.0001*

2

Group I 74.9573% 7.31 ± 0.08 Groups I & II <0.0001*

Group II 50.631% 6.76 ± 0.05 Groups I & III <0.0001*

Group III 82.9198% 5.95 ± 0.05 Groups II & III <0.0001*

3

Group I 91.040% 5.27 ± 0.08 Groups I & II <0.0001*

Group II 60.1286% 5.88 ± 0.05 Groups I & III <0.0001*

Group III 95.137% 3.55± 0.06 Groups II & III <0.0001*

4

Group I 96.6469% 2.73 ± 0.03 Groups I & II <0.0001*t

Group II 69.6019% 4.98 ± 0.06 Groups I & III NC

Group III 0% 0 Groups II & III NC

5

Group I 0% 0 Groups I & II NC

Group II 87.192% 3.76 ± 0.04 Groups I & III NC

Group III 0% 0 Groups II & III NC

6

Group I 0% 0 Groups I & II NC

Group II 95.842% 1.79 ± 0.12 Groups I & III NC

Group III 0% 0 Groups II & III NC

7

Group I 0% 0 - -

Group II 0% 0 - -

Group III 0% 0 - -
Abbreviations: *Significant at 5% level of significance; LDD = Local drug delivery; NC: Not possible to compute; t = Two sample t-test.Notes: Group I = Ornidazole + 
hydroxypropylmethyl cellulose; Group II = Ornidazole + chitosan; Group III = Ornidazole + hydroxypropyl cellulose.
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In line with the present research, Addy et al. and Ahmed 
et al. too, observed an initial burst release followed by a 
slow and sustained release, possibly due to rapid luting 
or elution of  the soluble drug from the outer layers of  
the carrier material.16,22

The clinical plaque sampling used in the present 
study facilitated subjecting the prevalent periodontal 
pathogens to the study and eliminated the difficulty in 
obtaining standard strains. All the formulations released 
OZ in concentrations much above the MIC for entire 
study period (0.1 to 1 µg/ml), which is essential to be 
effective in the plaque biofilm, as suggested by Wust et 
al.27 The antibacterial action was greatest and longest 
with chitosan, in accordance with the findings of  
Parmar et al. (144-288 hr).28 Kumar and Ilango et al. also 
suggested that chitosan itself  possesses antimicrobial 
properties, which could contribute to the results of  this 
study.25,26

Table 3: Comparison of size of inhibition zone 
created by Ornidazole released from the three LDD 

systems.

Days LDD 
system

Inhibition 
zone 

size(Mean ± 
SD) [in mm]

Inter-group 
comparison p-value

1

Group I 34.66±0.57 Groups I & II <0.0001*

Group II 42.66± 0.57 Groups I & III 0.000029*

Group III 30.33 ± 0.57 Groups II & III <0.0001*

2

Group I 25.33 ± 0.57 Groups I & II <0.00761*

Group II 27.66 ± 0.57 Groups I & III <0.00013*

Group III 20.33 ± 0.57 Groups II & III <0.0001*

3

Group I 24.33 ± 0.57 Groups I & II <0.0787

Group II 25.66 ± 0.57 Groups I & III <0.0001*

Group III 16.33± 0.57 Groups II & III <0.0001*

4

Group I 17.33 ± 0.57 Groups I & II <0.0001*t

Group II 23.66 ± 0.57 Groups I & III NC

Group III 0 Groups II & III NC

5

Group I 0 Groups I & II NC

Group II 19.66 ± 0.57 Groups I & III NC

Group III 0 Groups II & III NC

6

Group I 0 Groups I & II NC

Group II 17.33 ± 0.57 Groups I & III NC

Group III 0 Groups II & III NC

7

Group I 0 - -

Group II 0 - -

Group III 0 - -
Abbreviations: *Significant at 5% level of significance; LDD = Local drug delivery; 
NC: Not possible to compute; t = Two sample t-test.Notes: Group I = Ornidazole 
+ hydroxypropylmethyl cellulose; Group II = Ornidazole + chitosan; Group III = 
Ornidazole + hydroxypropyl cellulose.

Hence, the present study has established that  
OZ-loaded chitosan is the most suitable controlled-
release LDD system for periodontal therapy, followed 
by HPMC and HPC devices. This study paves way 
for further research exploring use of  these LDD 
devices in medically compromised patients where 
surgical procedures are contraindicated, elimination 
of  periodontopathic microbial flora thus minimizing 
chances of  surgical intervention in diseased sites as well 
as their simplicity, safety and ease of  fabrication in a 
clinical set up. However, this research has its limitations 
in being a single-center study with a limited sample size. 
These can be overcome by multicentric, long-term, 
prospective studies with a larger sample size.

CONCLUSION 
Chitosan incorporated with OZ may be considered as a 
suitable bioabsorbable controlled-release LDD system 
for use as an adjunct to mechanical periodontal therapy.
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ABSTRACT 

OBJECTIVE: The present clinical trial was designed to investigate the clinical and microbiological 

effectiveness of systemic ayurvedic immunomodulator Septilin  as an adjunct to scaling and root planing (SRP) 

in the treatment of chronic periodontitis (CP). 

MATERIAL AND METHODS: Sixty five subjects presenting with moderate - severe CP  were selected. 33 

subjects were randomly assigned to full-mouth SRP + Septilin (group 1) and 32 subjects were assigned to full-

mouth SRP + Placebo (group 2). The clinical outcomes evaluated were plaque index (PI), gingival index (GI), 

clinical attachment level (CAL), probing depth (PD) and % of sites with bleeding on probing (%BOP) at 

baseline (B/L), 7 days, 1, 3 and 6 months interval and percentage of sites positive for A. actinomycetemcomitans 

(Aa), P. gingivalis (Pg) and T. forsythia (Tf) were recorded at B/L, 3 and 6 months using polymerase chain 

reaction (PCR). 

RESULTS: Sixty subjects could be evaluated up to 6 months. At 6 months,  group 1 resulted in greater mean 

reduction (2.67 ± 0.68 mm) in PD as compared to group 2 (1.05 ± 0.46 mm) (p<0.05) and also a greater mean 

CAL gain (2.56 ± 0.71 mm) in group 1 as compared to group 2 (1.58 ± 0.46) (p<0.05). There was reduction in 

percentage of sites positive for P. gingivalis and T. forsythia periodontopathic bacteria over the duration of the 

study in both groups and a statistically significant reduction in the number of sites positive for A. 

actinomycetemcomitans in  group  1 (p<0.05). 

CONCLUSION: Septilin was found to significantly improve the clinical and microbiological parameters in CP 

individuals. 
 

Keywords: ayurvedic immunomodulator, chronic periodontitis, microbiology 
 

INTRODUCTION

Chronic periodontitis (CP) comprises a group of 

multifactorial diseases, which is a microbial plaque  

infection-driven chronic inflammatory disease that 

triggers host inflammatory and immune responses 

against the integrity of tooth-supporting periodontal 

tissues.
1
 Oral microflora has periopathogens 

including the “red complex” bacteria, 

Porphyromonas gingivalis, Tannerella forsythia  and 

Treponema denticola, as well as other organisms, 

such as Aggregatibacter actinomycetmcomitans, 

Prevotella intermedia, and Eikenella corrodens.
2,3

 

These microorganisms in  the subgingival dental 

plaque biofilm, have been implicated in the initiation 

and progression of the disease. Along with 

periodontal bacteria, the host susceptibility, as 

determined by various genetic, environmental, and 
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other risk factors, is also implicated in the 

etiopathogenesis of periodontitis.
4, 5

 In fact, the tissue 

damage is primarily mediated by the host 

inflammatory reaction to uncontrolled bacterial 

challenge.
6- 8 

 

To reduce the numbers of periodontal pathogens, 

mechanical approaches such as scaling and root 

planing (SRP), are important for periodontal therapy 

although often inefficient on their own.
9, 10

 The 

determination that host immune response plays a 

primary role in periodontal tissue destruction have 

led to the introduction of several host modulation 

therapies that have thus been proposed and tested 

experimentally or clinically.
11

 Another approach to 

modulating the host response in periodontitis 

involves systemic or topical administration of 

antibiotics like tetracyclines (subantimicrobial dose 

doxycycline, minocycline),
12

 and non-steroidal anti-

inflammatory drugs.
13,14

 Because of emergence of 

several antibiotic resistant strains of microorganisms 

in plaque biofilm
15

 there is need for some alternative 

methods to tackle with these microorganisms such as 

going for some of natural plant extracts that have 

both antimicrobial efficacy and biocompatibility that 

have become an important part of research in the 

field of ayurvedic medicine.
16

 

Since ancient times natures extract of herbal drugs 

have been used as remedies for the treatment of a 

variety of diseases. Although there is advance in 

modern medicine, plants still make an important 

contribution to health care.
17

 Numerous biological 

activities of different compounds that are herbal 

extracts or essential oils prepared from medicinal 

plants have been confirmed by in vitro and in vivo 

studies, such as antibacterial, antiviral, anti-

inflammatory, antioxidant properties.
18-20

 Some 

compounds are used for the treatment of diabetes, 

nervous system disorders such as Alzheimer’s 

disease, dental diseases, male infertility and erectile 

dysfunction 
21 

among other therapeutic properties.  

A number of medicinal plants individually or in 

combinations have been claimed to possess 

immunomodulatory activity.
22

 Septilin
1
, a polyherbal 

preparation is a combination of various medicinal 

extacts that have proven to enhance body’s defence 

                                                           
 

mechanism. Composition of  each tablet of septilin 

(Table 1.)  contains:  Maharasnadi quath, Guduchi 

(Tinospora cordifolia) Manjishtha (Rubia cordifolia), 

Amalaki (Emblica officinalis), Shigru (Moringa 

pterygosperma), Yashtimadhu (Gycyrrhiza glabra), 

Guggulu (Balsamodendron mukul) and  Shankh 

bhasma.
23

 

In the literature, several studies have reported the 

beneficial immunomodulatory properties of the 

proposed  herbal components of septilin. Āmalaki 

(Emblica officnalis Gaertn), one of such plants  

revalidate the antioxidant, immunomodulatory 

activities and cytoprotective pharmacologic 

properties.
22

  Guggul (Balsamodendron mukul ) a 

medicinal herb have been reported to have 

antiarthritic and anti-inflammatory activity.
24

 

Guduchi (Tinospora cordifolia), herbal stem has a  

immunomodulatory protein (ImP), showing 

lymphoproliferative and macrophage-activating 

properties
25 

and  anti-proliferative, differentiation-

inducing and anti-migratory/antimetastatic potential 

in glioma cells.
26

 Yasttmadhu (Glyzerrhaizia glabra) 

herbal extract have antimicrobial
27

 and antibacterial
28

 

properties, its anti-inflammatory activity has  proved 

a definite role in Conjunctivitis.
29

 

Till date no study has ever evaluated the clinical and 

microbiological efficacy of Septilin in treatment of 

CP. Hence the present study aimed to investigate the 

clinical and microbiological effectiveness of 

systemically administered, ayurvedic polyherbal 

immunomodulator Septilin, as an adjunct to SRP in 

the treatment of CP. 

MATERIAL AND METHODS: 

Source of Data 

 Sixty five subjects (32 males and 33 females) aged 

30 to 50 years with a history of CP, diagnosed on 

basis of the current classification of American 

Academy of Periodontology were selected from the 

outpatient section of the Department of Periodontics, 

Government Dental College and Research Institute, 

Bangalore, India, between August 2013 to January 

2014. It was made clear to the potential subjects that 

participation was voluntary.  The nature, potential 

risks and benefits of their participation in the study 

were thoroughly informed. Written informed consent 

was obtained from patients, and ethical clearance for 

the study was received from the Institutional Ethical 

http://www.ncbi.nlm.nih.gov/pubmed/13709695
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Committee and Review Board, Government Dental 

College and Research Institute, Bangalore. 

Inclusion and exclusion criteria: 

Sixty five systemically healthy subjects with 

untreated moderate to severe chronic periodontitis 

were recruited into the study based on the following 

criteria: a) age 30 to 50 years, b) atleast 20 natural 

teeth (not including third molars and teeth with 

orthodontic appliances, bridges, crowns, or implants) 

and c) radiographic evidence of bone loss. 

Exclusion criteria included a) pregnancy or lactation, 

b) smokers c) systemic diseases like diabetes mellitus 

and immunocompromised patients d) systemic 

antibiotics taken within the previous 6 months e) use 

of anti-inflammatory drugs  f) sub-gingival SRP or 

surgical periodontal therapy in the previous year. 

The clinical parameters to be recorded included: 

plaque index (PI),
30 

gingival index (GI),
31

 % of sites 

positive for bleeding on probing (%BOP), clinical 

attachment level (CAL) measured to the nearest mm 

from the cemento-enamel junction (CEJ) to the 

deepest probeable point
31

 using a standardized 

periodontal probe
2
 and PD taken from the gingival 

margin to the bottom of the pocket. 

Treatment protocol: 

The subjects were randomly allocated to one of the 

two groups using computer generated table of 

random numbers to receive one of the two treatments. 

The allocation of subjects were done by the chief 

investigator (ARP) based on computerized generation 

of random allocation sequence. Group 1: 33 subjects 

and Group 2: 32 subjects. In all the subjects 1 week 

before the baseline (B/L) visit supra-gingival scaling 

was performed. Strict oral hygiene instructions (OHI) 

were instituted upon all subjects at the same time by 

the operator/clinical examiner (SK). Subjects were 

also instructed to use 0.2% chlorhexidine rinse twice 

daily during this period. Clinical examiner calibration 

was performed on 20 patients and the intra-examiner 

agreement was  95.2 %. 

At B/L visit, the clinical parameters mentioned 

earlier were recorded in 4 teeth with the most severe 

destruction both clinically and radiographically with 

6 sites/tooth (mesio-buccal, mid-buccal, disto-buccal, 

                                                           
 

mesio-palatal/lingual, mid-palatal/lingual and disto-

palatal/lingual) in each subject of both groups by the 

same person (SK). Next, the operator treated the 

periodontally diseased sites with thorough SRP to the 

depth of the pocket under local anaesthesia. After this 

each subject received a bottle containing 60 Septilin 

tablets or placebo medication; all bottles were 

identical in appearance and were marked only with 

the subject number. Subjects in group 1 received 

Septilin tablets, 500 mg of 2 tablets to be taken thrice 

daily for 7 days while subjects in group 2 received 

similarly looking tablets in a similar regimen. The 

treatment group was concealed from the patient, 

clinical examiner, operator, and statistician. 

Clinical monitoring: 

After the B/Lvisit, all the subjects in both groups 

were recalled at 7 days, 1 month, 3 months and 6 

months. At these time intervals, parameters including 

PI, GI, PD, CAL and %BOP were recorded. OHI 

were checked and reinforced at each point. One 

session of SRP was performed in all subjects at every 

interval. 

Microbiological analysis: 

The microbial analysis was done using   polymerase 

chain reaction (PCR) at baseline, 3 and 6 months. 

Plaque sample collection: 

Supragingival plaque was removed with a sterile 

curette
‖ ‖

, subgingival plaque was then collected with 

a second sterile curette, starting at the most apical 

extent of the deepest periodontal pocket. The samples 

were not pooled and only the plaque sample from the 

single deepest pocket was analysed. Collected 

samples were placed in airtight plastic vials with 500 

ml of Tris EDTA (TE) buffer and were immediately 

transferred to the laboratory for microbiological 

analysis using PCR technology. 

DNA extraction and polymerase chain reaction: 

The samples received were stored at -20
0
C to be 

processed immediately. The samples were thawed to 

room temperature and centrifuged (10,000 rpm, for 

3–4 min), the supernatant was discarded and this 

process was repeated 3 times. To this, (same as 

mentioned above) about 500 ml of Lysil buffer 1 was 

                                                           
 



 Dr Shruti U Karvekar et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 4, Issue 3; May-June 2021; Page No 141-153 
© 2021 IJMSCR. All Rights Reserved 
 

P
ag

e1
4

4
 

P
ag

e1
4

4
 

P
ag

e1
4

4
 

P
ag

e1
4

4
 

P
ag

e1
4

4
 

P
ag

e1
4

4
 

P
ag

e1
4

4
 

P
ag

e1
4

4
 

P
ag

e1
4

4
 

P
ag

e1
4

4
 

P
ag

e1
4

4
 

P
ag

e1
4

4
 

P
ag

e1
4

4
 

P
ag

e1
4

4
 

P
ag

e1
4

4
 

P
ag

e1
4

4
 

P
ag

e1
4

4
 

P
ag

e1
4

4
 

P
ag

e1
4

4
 

P
ag

e1
4

4
 

P
ag

e1
4

4
 

added and centrifuged. Then, 50 ml of Lysil buffer 2 

and 5 ml of proteinase K were added. This mixture 

was kept in a water bath at 75
0
C for 2 h. It was then 

kept in a boiling water bath for 10 min then was 

stored at -20
0
C for analysis.  

PCR Detection: 

The samples received were stored at -20
○
C to be 

processed immediately. Samples collected at B/L, 3 

and 6 months were analyzed by PCR. Species-

specific PCRs were performed to detect A. 

actinomycetemcomitans, P. gingivalis and T. 

forsythia. 

For A. actinomycetemcomitans a denaturation step at 

95
0
C for 2 minutes was followed by 36 cycles of 

denaturation at 94
○
C for 30 seconds, annealing at 

55
○
C for 1 minute, an extension at 72

○
C for 2 

minutes, and a final elongation step at 72
○
C for 10 

minutes.
 32 

For P. gingivalis a denaturation step at 94
0
C for 5 

minutes was followed by 30 cycles of denaturation at 

94
0
C for 1 minute, annealing at 70

0
C for 1 minute, an 

extension at 72
0
C for 1 minute, and a final elongation 

step at 72
0
C for 2 minutes.

33 

For T. forsythia a denaturation step at 95
0
C for 2 

minutes was followed by 36 cycles of denaturation at 

95
0
C for 30 seconds, annealing at 60

0
C for 1 minute, 

an extension at 72
0
C for 1 minute, and a final 

elongation step at 72
0
C for 2 minutes.

34 

Primers:
 

Species-specific PCRs were performed to detect and 

A.actinomycetemcomitans, P.gingivalis and 

T.forsythia. 

Forward (F) (sense) primers (16S rRNA genes, short 

DNA fragments) and reverse (C11R) (antisense) 

primers were used for detection containing sequences 

complementary to the target region along with a 

DNA polymerase are key components to enable 

selective and repeated amplification. Primers used for 

A.actinomycetemcomitans: 5’ AAA CCC ATCTCT 

GAG TTC TTCTTC 3’ 5’ ATG CCA ACT TGA 

CGT TAA AT 3’ 
32 

P.gingivalis : 5’ AAT CGT AAC 

GGG CGA CAC AC 3’ 5’ GGG TTG CTC CTT 

CAT CAC AC 3’ 
33

 and T.forsythia: 5’ GCG TAT 

GTA ACC TGC CCG CA 3’ 5’ TGC TTC AGT 

GTC AGT TAT ACC T 3’ 
34

 Conserved reverse 

primers (C11R) 5’- ACG TCA TCC CCA CCT TCC 

TC-3’ were used in the study. Only one reverse 

primer was used (C11R) for all three organisms 

detected. As the reverse primers can hybridize to any 

bacterial 16S rDNA and can be combine with each 

species specific forward primer to produce amplicons 

of different sizes that can be subsequently resolved 

on an agarose gel.  

The three major steps in a PCR were repeated for 30 

or 40 cycles. This is done on an automated cycler. 

Denaturation at 94
0
C, annealing at 54

0
C and 

extension at 72
0
C were performed. As PCR 

progressed, the DNA generated was itself used as a 

template for replication. The master mix contained all 

the necessary components to generate new strands of 

DNA for Aa, Pg, Tf setting in motion a chain reaction 

in which the DNA template is exponentially 

amplified. 

Primary and secondary outcome measures: 

The primary outcome of the study was gain in CAL. 

The differences in PI, GI, PD, %BOP between two 

groups and reduction in number of sites positive for 

each microbial species from B/L to subsequent 

intervals were taken as the secondary outcomes. 

STATISTICAL ANALYSIS: 

Power analysis calculations were performed before 

the study was initiated. To achieve 90% power and 

detect mean differences between groups, 30 subjects 

in each group were required. Normality assumption 

was tested using Shapiro-Wilk’s W test. Continuous 

variable (PI, GI, PD and CAL) were expressed as 

mean ± standard deviation (SD) and intergroup 

comparison between test and control groups was 

done using Unpaired t test. To compare BOP data 

between both groups Mann-Whitney U test was 

employed. Chi-Square test was used to compare 

microbiological findings between test and control 

groups. Repeated measures ANOVA was used to 

assess the change for assessed parameters at all time 

intervals with the within subject effect. Statistical 

significance was defined as p<0.05. Statistical 

analysis was performed with statistical software
¶
. 

RESULTS: 

Consort flowchart (Figure 1) exhibits  the number of 

subjects finally analyzed and those dropping out. 3 
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subjects from group 1 and 2 from group 2 failed to 

follow up till the end of the study. In all 60 subjects 

(30 males, 30 females) were finally analyzed. 

PI, GI and %BOP: 

There was reduction in PI, GI and %BOP from B/L 

to various time intervals but no significant difference 

was found between the two groups at any point of 

time (p>0.05) as shown in table 2. But the within-

subjects effects and between-subjects effects of  PI, 

GI and %BOP were  statistically significant (p<0.05) 

at all time intervals as described in table 5. 

PD and CAL: 

Table 2 describes the mean values of PD and CAL in 

the 2 groups. Table 3 describes the mean reduction in 

PD and mean gain in CAL from baseline to various 

intervals. There was reduction in PD and CAL from 

B/L at 10 days but the difference in the 2 groups was 

not significant. The difference in mean PD values 

between the two groups at months 1, 3 and 6 was 

statistically significant (p<0.05) as shown in tables 2 

and 3. Mean PD values at 1, 3 and 6 months was 4.26 

+ 0.88 mm, 3.81 + 0.74 mm and 3.47 + 0.60 mm for 

test group and 5.16 + 0.83 mm, 4.89 + 0.86 mm and 

4.90 + 0.82 mm for control group respectively as 

shown in tables 2. The mean CAL value was also 

significantly different at 1 month (p = 0.04), 3 month 

(p <0.0001) and 6 months (p = <0.0001) as shown in 

table 2. As shown in table 5 within-subjects effects 

and between-subjects effects of  PD  and CAL values 

were also statistically significant (p<0.05) at all time 

intervals. 

Microbial analysis: 

Table 4 presents percentage of subjects positive by 

PCR for each microbial species.The PCR analysis 

showed mean reduction in number of subjects 

positive for Aa, Pg and Tf from B/L to 6 months. 

There was statistically significant difference in 

subjects positive for Aa between test and control 

group at 6 months interval (p<0.05). Subjects positive 

for Aa were decreased from 15 at B/L to 1 at 6 

months  in test group while in control group number 

decreased from 16 at B/L to 9 at 6 months. The 

differences between the percentage of positive 

subjects in test and control group were not significant 

at any time interval for Pg and Tf. However, there 

was mean reduction in number of positive subjects 

for Pg and Tf from B/L to 3 months and 6 months.  

Adverse drug reactions: 

None of the patients in the study reported any form of 

allergies or adverse reactions throughout the study 

period for 6 months regime.  

DISCUSSION:  

Periodontitis being a multifactorial disease
1
 its 

progression is closely related to the colonization of 

microorganisms, including Aggregatibacter 

actinomycetemcomitans (previously Actinobacillus 

actinomycetemcomitans), Porphyromonas gingivalis, 

Tannerella forsythia, and Treponema denticola.
35

 A 

combined therapy directed against microbial 

pathogens and immune modulation will surely have a 

better treatment outcomes. Systemic medications as 

an adjunct to SRP, have a number of periodontal 

benefits including reductions in PD, gain in CAL, 

long-term reduction of periodontal pathogens, 

elimination of invasive pathogens in periodontal 

tissues and a decrease in the extent and severity of 

periodontal surgery.
36

 

Immune  modulation  is an effective as well as 

protective approach against emerging infectious 

diseases.
37

 Several studies have quoted the systemic 

or topical administration of antibiotics like 

tetracyclines (subantimicrobial dose doxycycline, 

minocycline),
12

 and non-steroidal anti-inflammatory 

drugs.
13,14

 in modulating host response. But there is 

an incoming tide of concern about the problems of 

antimicrobial resistance.
37 

With the emergence of 

strains resistant to conventional antibiotics, there is 

need to carry out studies using alternative methods to 

control these microorganisms, such as the use of 

products of plant origin that has demonstrated 

effective antimicrobial activity besides 

biocompatibility.
16

 

Ayurveda stresses the need to enhance the body 

immunity while following specific therapeutic 

regimen indicated for the condition. Ayurveda has a 

complete solution in form of Rasayana Drugs 

(rejuvenating drugs) which was established in ancient 

era in order to enhance self-defense mechanism of 

the body.
37

 Septilin, is one of such potent herbal 

immunomodulator having a combination of several 

herbs whose pharmacological actions have been 

proven in literatue.  Our present study aims to 

evaluate the clinical and microbiological efficacy of 

polyherbal immunomodulator  Septilin. The findings 
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of the present clinical trial demonstrated that in 

patients with chronic periodontal disease, systemic 

administration of Septilin resulted in reduction of PI, 

GI and %BOP from B/L to various time intervals but 

no significant difference was found between the two 

groups at any point of time. The reductions in PD and 

CAL at various time intervals were statistically 

significant in group 1. Within-subjects effect and 

between-subjects effects of PI, GI, %BOP, PD and 

CAL values were also statistically significant 

(p<0.05) at all time intervals in group 1. Microbial 

analysis using PCR showed mean reduction in 

number of sites positive for Aa, Pg and Tf from B/L 

to 3 and 6 months but there was statistically 

significant difference in subjects positive for Aa 

between test and control group at 6 months interval 

(p<0.05) indicating an improvement of the 

periodontal conditions. The combined mechanical 

and systemic antimicrobial immunomodulator 

Septilin therapy (group 1) was more effective than 

mechanical therapy alone (group 2) in terms of 

improvement of clinical microbiological features of 

periodontal disease. 

In a study, clinical evaluation of Rasayana drugs of 

Amalaki (Emblica officinalis Gaertn.), Guduchi 

(Tinospora cordifolia willd.), Yastimadhu 

(Glycyrrhiza glabra Linn.) which are also contents of 

septilin were used as an adjuvant therapy with anti-

Koch's treatment against Mycobacterium tubercle and 

results revealed that Rasayana compound was found 

to decrease cough (83%), fever (93%), dyspnea 

(71.3%), hemoptysis (87%) and increase body weight 

(7.7%) which was statistically highly significant 

(P<0.001).
38

 Studies have demonstrated the 

antimicrobial
27

 and antibacterial
28

 activity of 

Glycyrrhiza glabra L. and its extract inhibited the 

growth of all bacterial strains studied at a 

concentration of 100 mg/mL.
16  

This compound also 

showed inhibitory effect on the growth of S. aureus 

strains sensitive and resistant to methicillin, showing 

MIC at 12.5 mg/ mL. 
39

  

Statti et al. collected G. glabra L. from different 

regions of Calabria, Italy, and verified an inhibitory 

effect on bacteria and fungi, and this biological 

activity varied due to differences in the chemical 

composition of this plant obtained from different 

sites.
40

 

Rosas-Piñón et al. studying the medicinal plants from 

a Mexico region used by local people to treat dental 

diseases such as toothache, dental caries, periodontal 

disease and gingivitis, found the antimicrobial 

activity of 47 plant species on Porphyromonas 

gingivalis and S. mutans.
41

 The finding that SRP 

combined with administration of systemic herbal 

immunomodulator Septilin was more effective than 

mechanical therapy alone in terms of eliminating 

microbial pathogens in deep pockets (≥6 mm) and 

promoting CAL gain at such sites is in agreement 

with results reporting Amalaki (Emblica officinalis 

Gaertn.), Guduchi (Tinospora cordifolia willd.),
38 

Yastimadhu (Glycyrrhiza glabra) 
38, 27

  have 

antimicrobial and antibacterial 
28  

activity.  

Therefore, to the best of our knowledge, this is the 

first study evaluating clinical and microbiological 

effectiveness of polyherbal immunomodulator 

Septiin as an adjunct to SRP in patients with CP. 

Although, significant clinical and improved 

microbiological outcomes were attained in the  group 

1 using adjunctive Septilin, limited and qualitative 

microbiological analysis was the major limitation. 

Another limitation of this study was that, the 

individuals were not followed after 6 months where 

the effects of Septilin could have declined. Thus 

further long-term trials evaluating the clinical and 

microbiological effects should be carried out to 

confirm the effectiveness of Septilin in treatment of 

CP. 

CONCLUSION: 

To conclude, systemic use of this polyherbal 

immunomodulator Septilin, has a wide range of 

therapeutic applications and particularly in patients 

allergic to conventional antibiotics. Hence when used 

along with initial periodontal treatment consisting of 

SRP in adult subjects with periodontitis, achieves 

significantly better clinical and microbiological 

results than initial periodontal treatment alone. 

Further long term, multicenter longitudinal trials may 

be carried out to assess and establish the efficacy of 

systemic septilin in the management of CP and also 

to compare the same with other established herbal 

medicine of this group. 
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TABLE 1: Composition of each Septilin tablet 

EXTRACTS CONCENTRATION 

Maharasnadi quath    65  mg 

Guduchi (Tinospora cordifolia)    49  mg 

Manjishtha (Rubia cordifolia)    32  mg 

Amalaki (Emblica officinalis)    16  mg 

Shigru (Moringa pterygosperma)    16  mg 

Yashtimadhu (Gycyrrhiza glabra)     6   mg 

POWDERS  

Guggulu (Balsamodendron mukul)   162   mg 

Shankh bhasma      32  mg 

 

TABLE 2 : Mean, mean difference ± SD and p values of PI, GI, PD, CAL and %BOP of the  groups 1 

and 2 at various time intervals. 

 

Parameter Visits Group 1 Group 2 p  Value 

 Baseline 3.54 ± 0.61 3.39 ± 0.54    0.31 

 7 days 2.36 ± 0.43 2.29 ± 0.49    0.51 

PI 1 month 2.20 ± 0.42 2.15 ± 0.39    0.64 

 3 months 2.22 ± 0.38 2.14 ± 0.34    0.39 

 6 months 2.20 ± 0.36 2.23 ± 0.35    0.67 

     

 Baseline 2.15 ± 0.34 2.07 ± 0.29    0.32 

 7 days 1.44 ± 0.37 1.44 ± 0.40    0.98 

GI 1 month 1.25 ± 0.27 1.24 ± 0.37    0.86 

 3 months 1.22 ± 0.25 1.21 ± 0.31    0.93 

 6 months 1.19 ± 0.20 1.22 ± 0.28    0.58 

     

 Baseline 6.14 ± 1.15 5.95 ± 0.86    0.45 

 7 days 5.27 ± 1.01 5.34 ± 0.74    0.77 

PD 1 month 4.26 ± 0.88 5.16 ± 0.83 <0.001* 

 3 months 3.81 ± 0.74 4.89 ± 0.86 <0.001* 

 6 months 3.47 ± 0.60 4.90 ± 0.82 <0.001* 
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 Baseline 6.44 ± 1.17 6.57 ± 0.84    0.60 

 7 days 5.68 ± 1.05 5.76 ± 0.72    0.70 

CAL 1 month 5.00 ± 0.97 5.41 ± 0.64 <0.04* 

 3 months 4.28 ± 0.84 5.17 ± 0.66 <0.001* 

 6 months 3.88 ± 0.75 4.99 ± 0.71 <0.001* 

     

 Baseline 64.4 ± 12.2 64.3 ± 13.7    0.97 

 7 days 28.4 ± 7.75 29.0 ± 8.63    0.76 

%BOP 1 month 15.4 ± 4.87 16.7 ± 5.22    0.31 

 3 months 17.1 ± 4.79 19.1 ± 5.46    0.11 

 6 months 19.3 ± 4.41 20.6 ± 5.47    0.26 

* Statistically significant at 5% level of significance (p < 0.05).  

 

TABLE 3: Decrease in PD and CAL gain from baseline (mean ± SD) at different time intervals for 

groups 1 and 2 

 

Parameter Visits Group 1 Group 2 p value 

 7 days 0.86 ± 0.37 0.61 ± 0.36   0.008 

PD(mm) 1 month 1.87 ± 0.43 0.79 ± 0.42 <0.001* 

 3 months 2.33 ± 0.56 1.06 ± 0.46 <0.001* 

 6 months 2.67 ± 0.68 1.05 ± 0.46 <0.001* 

     

 7 days 0.76 ± 0.42 0.80 ± 0.38    0.65 

CAL(mm) 1 month 1.44 ± 0.60 1.15 ± 0.37    0.27 

 3 months 2.15 ± 0.65 1.40 ± 0.34 <0.001* 

 6 months 2.56 ± 0.71 1.58 ± 0.46 <0.001* 

                      * Statistically significant at 5% level of significance (p < 0.05). 
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TABLE 4 : Number  and  Percentage of subjects positive by PCR for each microbial species. 

 Time 

interval 

Group 1 Group 2 p value 

 

 

Aa 

Baseline 

 

 

15 (45.5%) 16 (50.0%) 

 

NS 

 

3 months   3 (9.1%)  7 (21.9%) 

 

NS 

 

6 months   1 (3.0%)  9 (28.1%) 0.005* 

 

 

 

Pg 

Baseline 

 

 

31 (93.9%) 32 (100.0%) NS 

 

3 months  21 (63.6%)  20 (62.5%) NS 

 

6 months  14 (42.4%)  17 (53.1%) NS 

 

 

 

Tf 

Baseline  27 (81.8%) 26 (81.3%) NS 

 

 

3 months  18 (54.5%) 20 (62.5%) NS 

 

6 months  13 (39.4%) 14 (43.8%) NS 

 

NS- Not Significant,  

* Statistically significant at 5% level of significance (p < 0.05). 

 

TABLE 5 : Repeated  Measures  ANOVA  assessing  Within-Subjects  and Between-Subjects  Effects for  

parameters  PI, GI, PD, CAL  and  %BOP. 

 

 

Parameter 

 

Source 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

 Tests of factor1 81.18 4 20.29 416.51 <0.001* 

 Within -Subjects factor1 * Group 0.28 4 0.07 1.46 0.214 

PI Effects Error(factor1) 12.27 252 0.04   
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 Tests of Between 

Subjects Effects 

 1991.69 1 1991.69 2535.57 <0.001* 

        

 Tests of factor1 38.14 4 9.53 499.43 <0.001* 

 Within -Subjects factor1 * Group 0.11 4 0.02 1.45 0.216 

GI Effects Error(factor1) 4.81 252 0.19   

        

 Tests of Between 

Subjects Effects 

 681.17 1 681.17 1592.41 <0.001* 

        

 Tests of factor1 151.54 4 37.88 392.20 <0.001* 

 Within -Subjects factor1 * Group 30.85 4 7.71 79.86 <0.001* 

PD Effects Error(factor1) 24.34 252 0.097   

        

 Tests of Between 

Subjects Effects 

 7877.42 1 7877.42 2338.61 <0.001* 

        

 Tests of factor1 176.70 4 44.17 511.73 <0.001* 

 Within -Subjects factor1 * Group 13.44 4 3.36 38.93 <0.001* 

CAL Effects Error(factor1) 21.75 252 0.86   

        

 Tests of Between 

Subjects Effects 

 9201.57 

 

1 9201.57 2748.65 <0.001* 

        

 Tests of factor1 105228.72 4 26307.18 1173.60 <0.001* 

 Within -Subjects factor1 * Group 43.37 4 10.84 0.48 0.748 

%BOP Effects Error(factor1) 5648.77 252 22.41   

        

 Tests of Between 

Subjects Effects 

 282533.8 1 282533.8 1265.19 <0.0001* 

* Statistically significant at 5% level of significance (p < 0.05). 
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FIGURE 1: STUDY FLOW CHART 
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Abstract 

Increase in the size of the gingiva known as gingival 

enlargement, is a common feature of gingival disease. 

Various local and systemic factors influence the gingival 

conditions of patients which may lead to developmental, 

conditional, reactive to neoplastic diseases. The objective 

of this case report was to describe a patient presenting 

with an overgrowth of the gingival tissue which first 

appeared during fifth month of her first pregnancy and 

increased to the present size during her second pregnancy. 

This study reviews the history, etiology, clinical, 

histological features, treatment modalities and preventive 

measures of inflammatory hyperplasia.     

Keywords: gingival enlargement, gingival disease, 

gingivectomy, inflammatory hyperplasia, pregnancy.  

 

Introduction 

Gingival inflammatory hyperplasia is considered a non- 

neoplastic process, related to chronic irritative factors. 

Oral mucosa is constantly subjected to some kind of 

irritation or a low grade injury like chewing, trapped food, 

calculus, fractured teeth, overhanging restorations and 

over extended flanges of dentures [1]. Therefore, it 

manifests as a spectrum of diseases that range from 

developmental, reactive and inflammatory to neoplastic 

lesions. Clinically, the reactive lesions can be classified as 

traumatic fibroma, pyogenic granuloma, pregnancy 

tumour and epulis fissuratum [2]. 

Gingival enlargements may be multifactorial in nature. 

Among them the most common is the chronic gingival 

inflammatory enlargement [3]. The accumulation and 

retention of plaque is the chief cause of inflammatory 
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gingival enlargement [4]. The gingiva presents clinically 

as erythematous, soft, edematous and enlarged due to 

prolonged exposure to bacterial plaque. Diagnosis of the 

lesion is aided by their clinical and radiographic features 

but histopathology is an important and a key factor for 

final diagnosis [5]. In such cases the sequelae in treating 

the chronic inflammatory enlargement is to reduce the 

inflammatory load followed by surgical excision of the 

hyperplastic gingiva.  

The initial treatment was scaling and root planning which 

made the gingival consistency firm and fibrotic, this is 

followed by gingivectomy to achieve normal contour and 

consistency of gingiva. 

Case Report 

A female patient aged 29 years reported with a chief 

complaint of swelling on the left front region of the gums. 

Patient reported that the lesion appeared during the fifth 

month of her first pregnancy. The lesion was of negligible 

size when she first noticed it , but it gradually increased in 

size  during her second pregnancy . Eventually, the 

condition began to cause discomfort during mastication 

due to the large size and was also esthetically unpleasing. 

On examination the lesion was nodular; firm in 

consistency measuring about 2.2ˣ1.4 cm; reddish in colour 

which showed signs of bleeding and pain on palpation. It 

involved the marginal, attached and the interdental gingiva 

on the facial surface of the maxillary left lateral incisor to 

first premolar. (figure1) 

 
Fig 1: Pre- operative photograph 

At the initial visit, after taking the proper history, the 

Phase I therapy was done to eliminate local irritating 

factors using ultrasonic scaler. Thorough root planning, 

gingival curettage and subgingival irrigation was done 

using 2% betadine. The patient was advised to use 0.2 % 

chlorhexidine mouthwash twice daily, proper oral hygiene 

instructions were given and recalled after 7 days for re-

evaluation. 

On the second visit, there was a colour change noticed 

from reddish pink to pale pink and the lesion appeared 

fibrotic. Infiltration was given with 2% lignocaine 

(1:80,000) and the lesion was excised using electrocautery 

unit (PerFect ®TCS II, 230 V,120Hz) in order to 

minimize the anticipated intraoral bleeding (figure 2). The 

residual calculus was removed and root planning was done 

following which periodontal pack was placed. Post 

operatively the patient was given analgesic, Acecloren 

(Aceclofenac combined with Serratiopeptidase) B.I.D for 

5 days. 

  
Fig 2: Excision of the lesion using electrocautery 

The patient was asked to rinse the mouth with 0.2% 

chlorhexidine and was motivated regarding the oral 

hygiene maintainance. The excised lesion was sent to the 

Department of Oral Pathology, KLE VK Institute of 

Dental Sciences for histopathology examination. 

Pack removal was done 1 week post-surgery and the area 

showed no signs of inflammation but the margins 

appeared erythematous.(figure 3) 
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Fig 3:  Healing after 1 week 

 
Fig 4: Healing after 2 weeks 

On the 14th day after surgery (fig 4) the post-operative 

site showed no signs of inflammation, no bleeding and the 

contour of the gingiva was normal with well demarcated 

margins. 

Discussion 

In the oral cavity the periodontium can show different 

types of focal overgrowths. The lesions arise due to 

overgrowth and proliferation of different components of 

connective tissue in periodontium i.e the fibers, 

cementum, blood vessel or any particular type of cell [2]. 

Most of the lesions are reactive chronic inflammatory 

hyperplasias, with minor trauma or chronic irritation due 

to sharp tooth, dislodged restoration being the etiologic 

factors. Chronic trauma can induce inflammation, which 

produces granulation tissue with endothelial cells, chronic 

inflammatory cells and later fibroblasts proliferate and 

manifest as an overgrowth called reactive hyperplasia. It 

has been shown that 77% of the lesions observed in the 

oral cavity are reactive in nature [6,7].  

Fibrous hyperplasia clinically presents as a well-

demarcated exophytic mass. The colour ranges from 

normal to white or reddish depending upon whether or not 

the surface is ulcerated, keratotic or both or neither [8]. It 

can be soft or firm in palpation. 

The clinical appearance of reactive lesions is very similar 

to that of neoplastic proliferations. This similarity is a 

challenging matter for differential diagnosis. When 

presented clinically with a gingival lesion, it is important 

to establish a differential diagnosis. 

In the present case the differential diagnosis can be the 

pyogenic granuloma because the patient presented with a 

history that the lesion appeared during her pregnancy 

period. 

Pyogenic granuloma occurs frequently during pregnancy 

especially during the 2nd and 3rd trimesters wherein it is 

referred to as pyogenic tumour. Increased levels of 

estrogen and progesterone modify the vascular response to 

local irritants that lead to the occurrence of the lesion [9]. 

So, histopathology plays a key role in the diagnosis of 

such lesions. 

In the present case microscopic examination revealed 

discontinuous and atrophic stratified squamous 

parakeratinized epithelium (fig 5) The underlying 

connective tissue stroma shows dense bundles of collagen 

fibers with plump to spindle shaped fibroblasts (fig 6). 

Chronic inflammatory infiltrate composed of lymphocytes 

and plasma cells were seen. Several endothelial lined 

blood vessels with RBC’s and extravagated RBC’s were 

also noted, suggestive that the lesion is an Inflammatory 

Fibrous Hyperplasia. 

Initially, phase 1 therapy was done to remove the local 

irritants and Oral hygiene maintenance was reinforced and 

made a priority. 
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Those lesions failing to resolve post phase 1 therapy 

should be surgically excised. An electrocautery device 

was used to excise the lesion in the current case. Other 

treatment options include scalpel, flash lamp pulsed dye 

laser, cryosurgery and sodium tetradecyl sulfate 

sclerotherapy [10,11]. Follow-up of the patient is needed as it 

exhibits a tendency to recur. 

 
Fig 5: Photomicrograph of the specimen showing 

discontinuous epithelium 

 
Fig 6: Photomicrograph of the specimen showing dense 

bundles of collagen fibers with plump to spindle shaped 

fibroblasts 
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Effect of Surface Characteristics of 
Different Implant Abutment Materials on 
the Microbial Adhesion- An Invitro Study

INTRODUCTION
Endosseous dental implants are popular treatment options in 
restorative and prosthodontic dentistry [1]. Successful implant 
therapy is not only a result of a well osseointegrated implant with 
beneficial effects on the bone and soft tissues. A large degree 
of success, especially in terms of aesthetics, quality of life, and 
patient satisfaction, depends on the connection between the 
implant and abutment, which is of great importance when it 
comes to long-term stability and the successful outcome of a 
restoration [2].

Implant-abutment connection is a critical area in the implant 
restoration. In 2-stage implants, micro-gap between the fixture 
and abutment and the superstructure are the potential areas 
wherein the bacteria can penetrate from the oral cavity, which 
can later cause peri-implantitis [3,4]. The sealing of the implant-
abutment interface has been extensively investigated and remains 
as one of the most critical challenges to be overcome in long-
term treatments with two-stage implants. Various invitro and invivo 
studies have reported the bacterial leakage along this interface 
constantly [5-8].

The bacterial flora around implants has been shown to be similar 
to that of natural teeth, which predominantly include Streptococci, 
Veillonella species, Capnocytophaga species, Fusobacterium 
nucleatum etc. While, the bacteria associated with peri-implantitis 

are similar to those associated with periodontitis, which include 
Actinomyces species, Prevotella intermedia, Porphyromonas 
gingivalis etc., [4,6,9-11] Actinomyces species are considered as 
early colonisers, while Prevotella intermedia, and Prevotella gingivalis 
are considered as secondary colonisers on the surface of different 
prosthetic materials [4,6,10].

The adhesion and development of microbial biofilms depends not 
only upon the characteristics of the microbes which form, but also 
on the host environmental conditions. Parameters like chemical 
composition, surface coatings, surface roughness, and surface free 
energy influence the adhesion of oral microorganisms to implant 
surfaces and the implant abutments [3,5,9,12-17].

The abutments are generally being custom-designed/fabricated in 
a dental laboratory or prefabricated by the implant manufacturer. 
Various abutment materials are titanium, Zirconia, Precious alloy, 
Surgical grade stainless steel and PEEK (Polyetherketone). The 
material composition also influences microbial adhesion affinity 
towards prosthetic surfaces. Zirconia has been introduced in implant 
dentistry as an alternative to titanium materials mainly due to its 
aesthetic properties and potentially lower susceptibility to bacterial 
adhesion [5,18].

The elucidation of the mechanisms underlying bacterial adhesion, 
colonisation, and biofilm development on prosthetic devices and 
implant surfaces is currently an area of great interest in both clinical 
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ABSTRACT
Introduction: In two-stage implants, micro-gap between 
the fixture and the abutment and the superstructure are the 
potential areas to cause peri-implantitis. The surface roughness 
and surface energy of the implant abutment materials play an 
important role in the microbial colonisation on their surface 
and can help the clinician to choose a better implant abutment 
material in terms of microbial affinity.

Aim: To evaluate the effect of surface characteristics of different 
implant abutment materials on microbial adhesion.

Materials and Methods: The comprehensive analytical 
experimental study was conducted at KAHER KLE VK Institute of 
Dental Sciences, Belagavi between Jan 2017- Dec 2017. Forty-
five (n=45) identical disc shaped specimens were fabricated 
using; Zirconia (Group A), Titanium alloy (Group B) and Surgical 
Grade Stainless Steel (Group C). The surface roughness was 
assessed for all test groups by Profilometer and Scanning 
Electron Microscope (SEM). The Surface energy was evaluated 
for all the test group specimens using Goniometer. Microbial 
adhesion and assessment were performed using sonicating and 
vortexing method for all the three groups using three different 
bacterial strains. The Colony Forming Units for all the specimens 
were tabulated and subjected to statistical analysis to draw the 
conclusions from the resultant data.

The resultant data was analysed using SPSS software (Version 
20). In order to collectively compare the means of the study 
groups pair-wise comparison of the test group was done using 
paired t-test with (p<0.05), and correlation between the surface 
parameters and CFU counts was done using Karl Pearson’s 
correlation coefficient.

Results: On pair-wise comparison of three Groups (A, B, and 
C) with respect to surface roughness, there were statistically 
significant differences in surface roughness Ra values between 
all the groups p<0.001. On pair-wise comparison of all the three 
Groups with respect to surface energy, there were statistically 
significant differences in Wetting Angle (WA) values between all 
the groups (p<0.001**) except between group B and A (p=0.15). 
Zirconia showed the least CFU counts for Pi and Aa though the 
differences were not statistically significant. 

Karl Pearson’s correlation coefficient between surface 
roughness and surface energy with CFU counts showed a 
strongly positive correlation for all microbial species and were 
statistically significant p<0.001**. 

Conclusion: There was a strongly positive correlation of 
surface roughness and surface energy to CFU counts. Zirconia 
showed a low colonisation potential against P.intermedia and 
A.actinomycetemcomitans than titanium alloy and surgical 
grade stainless steel.
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and biomedical research. Based on these findings, a possible 
approach to restrict biofilm formation involves the use of materials 
whose surface properties hinder biofilm development, particularly in 
the early stages of implantation [10,19].

A few studies have specifically highlighted the effect of the surface 
topography of dental implant abutment materials on surface 
bacterial interactions [3,5,13]. The most common failure associated 
with dental implant is peri implantitis. The implant abutment is most 
susceptible for microbial adhesion as it is exposed to the various 
microflora in the oral cavity. The peri implant microflora is mainly 
associated with aerobic and anaerobic micro-organisms [11].

The aim of this study was to evaluate the effect of surface 
characteristics like material composition, surface free energy and 
surface roughness of different implant abutment biomaterials 
on three commonly associated anaerobic microorganisms for 
periimplantitis.

MATERIALS AND METHODS
An analytical experimental invitro study was conducted in KAHER 
KLE VK Institute of Dental Sciences, Belagavi between Jan 2017- Dec 
2017 Karnataka, India to evaluate the effect of surface characteristics 
of different implant abutment materials on the microbial adhesion. 
Three different implant abutment materials chosen were Titanium 
alloy, Surgical grade stainless steel and Zirconia. The selected 
abutment materials possess excellent mechanical properties, low 
colonisation potential and good biocompatibility. Ethical clearance 
was obtained from Institutional ethical committee (Certificate No 
874 Dated on 30/10/2014).

Forty-five identical disc shaped specimens measuring 12 mm in 
diameter and 3 mm in thickness were fabricated using 3 different 
implant abutment materials and were divided into 3 sub-groups of 
n=15 each, namely; Group A- Zirconia (n=15),Group B- Titanium 
alloy (n=15) and Group C- Surgical Grade Stainless Steel (n=15) 
[Table/Fig-1].

Specimens with identical dimensions as mentioned above were 
included in the study and specimens with surface defects and 
porosities were excluded from study. Each titanium and stainless-
steel disc specimen was precisely finished and polished using 
titanium and stainless-steel finishing and polishing kit (Metal 
polishing kit, Enkay Products Corp. Edgewood, N.Y-11717), 
respectively according to the manufacturer’s recommendations. 
Zirconia disc specimens were prepared from pre-sintered block of 
Yttrium-stabilised Tetragonal Zirconia Polycrystal (TZP) line material 
using a milling machine and finished and polished according to the 
manufacturer’s recommendations.

All the specimens from each sub-group were numbered from 1 to 15 
(Group A: A-1 to A-15, Group B: B-1 to B-15, and Group C: C-1 to 
C-15), then cleaned with a steam cleaner under 0.3 Mpa pressure and 
then placed in ultrasonic cleaner (H&B Luxuries, Model No 8542028916, 
e-fortune pvt., ltd., India) for 180 seconds to remove any residues from 
their surfaces. All the specimens from each group were subjected to 
surface roughness evaluation quantitatively and qualitatively. 

The quantitative measurements of Surface roughness of the 
specimens were carried out using contact stylus profilometer 
(Surtronic S-128-Taylor Hobson, Brasil) [Table/Fig-2].

Each specimen was placed on a flat surface with surface to be 
tested facing upwards. The Profilometer determined the surface 
profile along 3 lines on the surface by means of a tracking device. 
The disc specimens were mounted and a diamond point-stylus was 
made to run with a transverse length of 4 mm and cut-off length of 
0.8 mm and the arithmetical average value of all absolute distances 
of the roughness profile from the canter line within the measuring 
length were calculated. A total of 5 such readings were recorded 
for each specimen by a single operator. An average roughness 
profile of these 5 readings (Ra) was tabulated for each specimen to 
describe the overall roughness of the surface [14].

To evaluate the effects of polishing system on the disc surfaces 
qualitatively, specimens from each group were examined under 
field emission SEM; the SEM photographs were made with 550-
fold and 800-fold magnification for better visualisation (SEM, JSM-
6390, Jeol, Japan). One specimen from each sub-group was 
randomly selected and subjected to SEM. The surface topographic 
observations in all the specimens were tested qualitatively. These 
were useful in complimenting the observations by quantitative 
method used [Table/Fig-3].

All the specimens were then cleaned with acetone and air-dried. 
The specimens from each sub-group were subjected to sessile drop 
method to evaluate surface free energy using Goniometer (Digidrop 
from GBX Instrumentation Scientifique, France). The Sessile Drop 
method was performed using distilled water (Rankem chemicals, 
Avantor, India) as the wetting agent to determine the WA for each 
disc specimen. Single distilled water droplet of volume 2 microlitre 
was dispensed on the experimental disc surface with automatic 
syringe with speed of 3 microlitre/sec. Two calibrated droplets were 
assessed on each specimen with 2 measurements of each droplet 
(right and left contact angle) precisely, till 15 seconds after careful 
deposition of the drop with a goniometer at room temperature 
by using vertical projection technique. The contact angles were 
calculated using the software Visiodrop (Surface Energy 2). Twenty 
images were taken for each droplet, with the help of which average 
WA was calculated for each specimen [Table/Fig-4].

[Table/Fig-1]: Disc shaped specimens among 3 groups.

[Table/Fig-2]: Surface roughness evaluation of specimen using profilometer.

[Table/Fig-3]: Scanning Electron Microscopic (SEM) images of specimens in all 3 
groups (550 x 800).

[Table/Fig-4]: Sessile drop method to evaluate the surface free energy of all the 
specimens using Goniometer.
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groups Zirconia (n=15) titanium (n=15) Steel (n=15)

Mean surface 
roughness (Ra)

0.4007 0.3673 0.3340

SD 0.0299 0.0464 0.0223

Zirconia -

Titanium P=0.0293* -

Steel P=0.0001* P=0.0293* -

[Table/Fig-7]: Pair wise comparison of three groups (Zirconia, Titanium and 
 Stainless steel) with respect to surface roughness by using paired t-test. *p<0.05

groups Zirconia titanium S steel

Mean surface energy 72.3200 69.5767 81.5213

SD 5.2749 3.7680 2.1890

Zirconia -

Titanium p=0.1508 -

S steel p=0.0001* p=0.0001* -

[Table/Fig-8]: Pair wise comparison of three groups (Zirconia, Titanium and 
 Stainless steel) with respect to surface energy by using paired t-test. *p<0.05

organisms groups titanium S Steel Zirconia

P.gingivalis

Mean CFU counts 1610.667 2446.933 2553.6

SD 1018.964 1227.725 962.3742

Titanium -

S Steel p=0.0962 -

Zirconia p=0.0500 p=0.9603 -

P.intermedia

Mean 3622.40 3933.87 3272.53

SD 1397.84 933.62 1263.58

Titanium -

S Steel p=0.7634 -

Zirconia p=0.7117 p=0.3052 -

A. actinomycet-
emcomitans.

Mean 2016.00 2188.80 1634.13

SD 845.17 1318.77 716.30

Titanium -

S Steel p=0.8831 -

Zirconia p=0.5491 p=0.2886 -

[Table/Fig-9]: Pair wise comparison of three groups (Titanium, Stainless 
steel, and Zirconia) with respect to CFU counts of P.gingivalis, P.intermedia and 
A.actinomycetemcomitans organisms using paired t-test. *p<0.05

A mean WA was evaluated for each specimen to describe the 
overall surface energy of the surface [5].

After surface roughness and surface energy evaluation, all the 
specimens from each sub-group were subjected to microbial adhesion. 
Specimens to be subjected to the bacterial assays were sterilised in 
an autoclave (121°C for 15 min) (Romex, Niraj Sales Corporation, 
Delhi). Three bacterial strains were used to assess the adhesion 
properties of Gram-negative bacteria on the test materials namely; 
Porphyromonas gingivalis (Pg) strain ATCC 322, Prevotella intermedia 
(Pi) f strain ATCC 25611, and Actinobacillus actinomycetemcomitans 
(Aa) strain ATCC 33384 (HI Media Mumbai). These cultures were 
diluted in BHI (brain heart infusion, Hi Media, Mumbai, India) broth with 
horse serum to the desired concentration (Macferland Standard-1). To 
evaluate the adhesion, the discs were covered with a suspension of 
the bacterial culture and incubated at 37°C in anaerobic jar for Pg and 
Pi and in CO2 jar for Aa for 48 hours [Table/Fig-5].

of three Groups (A, B, and C) with respect to surface roughness, 
there were statistically significant differences in surface roughness 
Ra values between all the groups.

Results for pair-wise comparison of three Groups (A, B, and C) 
with respect to CFU counts of P. gingivalis, P. intermedia, and Aa 
organisms are shown in [Table/Fig-9]. The mean CFU values were 
lower for Group B 1610.67 (± 1018.96) than the other two groups 
with respect to P.gingivalis; mean values were lower for Group A 
3272.53 (± 1263.58) than the other two groups with respect to 
P. intermedia; and mean values were lower for Group A 1634.13 
(±716.30) than the other two groups with respect to Aa. The 
differences in CFU counts between the three groups (A, B, and C) 
were not statistically significant with respect microbial species.

[Table/Fig-5]: Specimens in the anaerobic incubator.

[Table/Fig-6]: a) Colony Counter; b) Resultant Colonies (CFU) among three 
groups, Groups A (Zirconia), B (Titanium) and Group C (Stainless steel).

The samples were collected 48 hours later, processing the specimens 
by washing them four times in Phosphate Buffer Saline (PBS) to remove 
unattached bacteria and then placing them in test tubes containing 
one ml of PBS. The tubes were submerged in an ultra-sonic water 
bath for three minutes, vigorously vortexed for one minutes, and then 
treated ultrasonically again for three minutes to release the surface-
attached bacteria. Serial dilutions (101 to 106) of these suspensions 
were used to inoculate agar plates, which were incubated at 37°C in 
anaerobic jar for Pg and Pi and in CO2 jar for Aa for 48 hours. 

Colonies formed [Table/Fig-6] were then scored and counted by the 
colony counter (STUART, SC6PLUS, Arham Scientific Co, India). 
Colony-Forming Unit (CFU) count was calculated using the formula: 
CFU=No. of colonies x 2n (n=Dilution factor) [9,10].

STATISTICAL ANALYSIS
The resultant values of three groups A, B and C (Zirconia, Titanium 
and Stainless steel) with respect to surface roughness and surface 
energy were subjected to statistical analysis to draw the conclusion 
from the experimental data. Descriptive statistical measures such 
as mean and standard deviation were computed for all the study 
groups. The data was analysed using SPSS software (Version 
20). In order to collectively compare the means of the study 
groups, pair-wise comparison of the test group was done using 
paired t-test with (p<0.05), and correlation between the surface 
parameters and CFU counts was done using Karl Pearson’s 
correlation coefficient.

RESULTS
[Table/Fig-7] showed that Group A specimens showed the highest 
Ra values (0.4007±0.0299 μm), while Group C specimens showed 
the least Ra values (0.3340±0.0223 μm). On pair-wise comparison 

[Table/Fig-8] showed that Group C specimens showed the highest 
surface energy (WA) values (81.5213±2.1890), while Group B 
specimens showed the least WA values (69.577±3.768). On pair-
wise comparison of all the three Groups with respect to surface 
energy, there were statistically significant differences in WA values 
between all the groups (p<0.001**) except between group B and 
A (p=0.15).

The results for correlation between surface roughness CFU counts, 
and surface energy and CFU counts showed strongly positive 
correlation which were statistically highly significant for P.gingivalis 
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(p<0.0001) P.intermedia (p<0.0001), and A.actinomycetemcomitans 
(p<0.0001) organisms in three groups (A, B, and C) as shown in 
[Table/Fig-10,11], respectively.

between groups A and C (P<0.001**) and between groups B and 
C (P<0.0001**). Changes in solid surface Ra below 0.1 μm have 
no effect on contact angle, and above 0.1 μm the effect depends 
on the initial contact angle as measured on a smooth surface. If 
the initial contact angle is below 600, surface roughness will further 
decrease this angle; if the initial contact angle is above 860, surface 
roughness will further increase this angle, and for surfaces with initial 
contact angles between 600 and 860, surface roughness has no 
influence [13]. This suggests that the influence of surface roughness 
and surface free energy of the specimens in all three groups tested 
did not show any influence on the WA.

Listgarten MA and Lee A et al., in their study concluded that bacterial 
flora around implant has found to be similar to that of microbial flora 
around natural teeth [4,6]. There are various methods to assess 
and evaluate microbial adhesion on different prosthetic materials. 
Studies conducted by Nascimento CD et al., and Bundy KJ et al., 
had used fluorescence microscopy, Drake DR et al., had used SEM, 
and Rimondini L et al., had used molecular methods, to assess 
microbial adhesion [3,24-26].

Molecular methods such as DNA checkerboard hybridisation 
and Polymerase chain reaction have recently reported higher 
contamination indexes. Also, this method presents as main drawback 
of reduced sensitivity, where the presence of microorganisms in a 
concentration lower than 104 cells does not result in detectable 
or reproducible results [5]. Evaluation by SEM and fluorescent 
microscopy is technique sensitive and the procedure is cumbersome 
[10,27-29]. Culture of peri-prosthetic tissue samples, which include 
Sonicating and Vortexing method, is the standard method to assess 
the microbiological adhesion on different prosthetic materials [30].

The present study used Sonicating and Vortexing method for 
microbial adhesion. The main advantage of this technique is its high 
accuracy and the simplicity of the procedure. The result obtained 
from this method is reliable, accurate, and reproducible [12]. The 
microbial adhesion was performed in strict anaerobic condition. This 
was in accordance with previous study conducted by Yamane K et 
al., where anaerobic bacteria were cultured in aerobic environment, 
which could have affected the results [11] or study conducted by 
Etxeberria M et al., in which aerobic organisms were used, which were 
least known to cause peri-implantitis [12]. The results of CFU counts 
of the present study demonstrated that group A (zirconia) showed 
the least mean CFU counts amongst all the groups with respect 
to Prevotella intermedia) and Aa. While group B (titanium) showed 
the least mean CFU count amongst all the groups with respect to 
Porphyromonas gingivalis). The experimental samples among all the 
groups with variable surface roughness and surface energy showed 
the least microbial adhesion towards Aa, followed by Pg and Pi.

Material composition also influences plaque accumulation and 
bacterial colonisation. Titanium and its alloys are used extensively in 
oral and orthopaedic implants due to their mechanical properties and 
biocompatibility with human tissues. There are, however, aesthetic 
problems associated with the titanium implant abutments due to 
their grey colouring. Zirconia has drawn attention as a potential 
alternative to titanium, as it allows avoidance of both allergic 
reactions and aesthetic. TZP, in particular, yttria-stabilised zirconia 
(Y-TZP) have been applied to the frameworks for fixed prostheses 
and dental implants as metal-free restorations offering not only 
higher strength, but also higher fracture toughness [18,26].

Surface roughness evaluation of a material depends upon various 
factors, which include material composition and grain size, method 
of fabrication/preparation, and instrument and technique used for 
measurement [21]. 

The correlation between different implant abutment materials studied 
and bacterial adhesion can also be explained by the antibacterial 
and bacteriostatic properties of prosthetic materials [31-33]. Zirconia 
samples showed least CFU counts, which can be attributed to low 
colonisation potential of zirconia material [3,5,20,31-33]. 

groups organism

Correlation between surface roughness and CFu 
counts

r-value t-value p-value

Titanium 

P.gingivalis 0.9211 8.5313 ≤0.0001

P.intermedia 0.9512 11.1186 ≤0.0001

A.comitans 0.9225 8.6183 ≤0.0001

S Steel

P.gingivalis 0.9139 8.1170 ≤0.0001

P.intermedia 0.9578 12.0082 ≤0.0001

A.comitans 0.8858 6.8837 ≤0.0001

Zirconia

P.gingivalis 0.8236 5.2362 ≤0.0001

P.intermedia 0.8887 6.9885 ≤0.0001

A.comitans 0.9440 10.3141 ≤0.0001

[Table/Fig-10]: Correlation between surface roughness and CFU counts of 
P.gingivalis, P.intermedia and A.comitans organisms in three groups by Karl Pear-
son’s correlation coefficient ; *p<0.05

groups organism

Correlation between surface energy and CFu 
counts of

r-value t-value p-value

Titanium

P.gingivalis 0.9080 7.8140 ≤0.0001

P.intermedia 0.9513 11.1288 ≤0.0001

A.comitans 0.9350 9.5051 ≤0.0001

S Steel

P.gingivalis 0.9155 8.2071 ≤0.0001

P.intermedia 0.9622 12.7384 ≤0.0001

A.comitans 0.9399 9.9219 ≤0.0001

Zirconia

P.gingivalis 0.8195 5.1554 ≤0.0001

P.intermedia 0.8987 7.3899 ≤0.0001

A.comitans 0.8539 5.9154 ≤0.0001

[Table/Fig-11]: Correlation between surface energy and CFU counts of P.gingivalis, 
P.intermedia and A. comitans organisms in three groups ; *p<0.05

There was statistically significant correlation observed between the 
values of surface roughness, surface energy and CFU counts in all the 
three groups with respect to all the microbial species (p<0.001**).

DISCUSSION
Bacterial leakage at the implant-abutment interface can negatively 
affect the outcome of treatment and interfere with the long-term 
results. Physico-chemical characteristics such as surface roughness 
and surface energy play a major role in microbial adhesion process 
[3,7,13,14]. However, Quirynen M et al., Elter C et al., and Busscher 
HJ et al., demonstrated that surface roughness plays a predominant 
role in microbial adhesion out of both parameters [13,20,21].

In the present study, quantitative and qualitative evaluation of all three 
abutment materials showed the mean average surface roughness 
(Ra) values within the range of 0.334 to 0.401 μm. Group A showed 
the highest Ra value, followed by group B and group C. Pair-
wise comparisons of all the three Groups with respect to surface 
roughness were statistically significant p<0.001**, The variability in 
Ra value in the present study can be attributed to different surface 
finish of the tested specimen, wherein, the titanium and stainless-
steel discs were manually finished, and zirconia discs were machine 
finished. The difference in the material composition and grain-size 
of metals and zirconia samples could have attributed higher surface 
roughness values [22,23].

Rough surfaces promote plaque formation and maturation, while 
surfaces with high energy are known to select specific bacteria and 
adhere them more strongly [13]. The results obtained by goniometric 
evaluation showed that group C had the highest mean WA, followed 
by groups A and group B. The differences were statistically significant 
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Limitation(s)
The study had some limitations as only three different implant 
abutment materials were studied, inclusion of various other implant 
abutment materials might have different results Group B and C 
displayed flat surfaces with random finishing pattern and low surface 
roughness values. On the other hand, group A showed more regular 
and arranged finishing pattern with overall rough surface. The 
difference could have arisen as the titanium and stainless-steel discs 
were manually finished and zirconia discs were machine finished.

CONCLUSION(S)
The results of the study concluded that Zirconia abutment material 
showed the least CFU counts as compared to other implant 
abutment materials with respect to P. intermedia and Aa. The 
material composition, surface roughness and surface energy of 
implant abutment materials play a significant role in microbial 
colonisation. Zirconia can be considered as a promising material for 
implant abutment compared to Titanium alloy and Surgical Grade 
Stainless steel. This study will help clinician to choose a better 
implant abutment material, in terms of microbial affinity.
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Among the numerous techniques of oral rehabilitation, precision attachments are 

considered as a good treatment option in removable (RPD) as well as fixed partial 

dentures (FPD). Precision attachments enhance patient’s self-confidence and self-

image as they help in facilitating aesthetic, functional and retentive replacement of 

teeth that are missing in the oral cavity. They can improve the aesthetics by 

eliminating the clasp assembly in cast partial dentures (CPD). This particular case 

report explains the treatment sequence and approach for the utilisation of 

attachments in a Kennedy Class 2 situation.  

A successful removable partial denture includes a precise diagnosis with 

meticulous treatment planning. However, re-establishment of partially edentulous 

arch is particularly challenging in distal extension situations classified as Kennedy’s 

class 1 or 2 conditions.1 In such clinical cases, where a fixed prosthesis cannot be 

fabricated, a prosthodontist often suggests an implant retained prosthesis that is not 

routinely possible because of the insufficient available bone width and height.2 Thus 

to ensure functional and aesthetic substitution of lost teeth, an attachment secured 

RPD can be considered as a good treatment option in such cases.  

Attachments are constructed in a ready to place form (pre-fabricated) known as 

precision attachments. Another one is semi precision attachment where the segments 

have to be constructed by dentists or dental technicians because it requires casting 

for incorporating into fixed unit of restoration.3 Hence precision attachments are 

considered as possible alternatives when patients demand for a fixed restoration in 

distal extension cases.  

Various extra coronal attachments are available and used in distal extension 

cases. Preci-Sagix is considered as an ideal extra coronal attachment for removable 

partial dentures and also in over denture cases. It is accessible in two sizes, 1.7 mm 

mini or 2.2 mm standard and is selected according to the permitted space. The male 

component is available in three varieties, a plastic castable pattern (any hard alloy), 

cast to no prax (only non-precious alloy) and a threaded male and base ring (2.2 mm 

size only).4 These attachments produce vertical, horizontal and rotational 

movements during its function which supports the prosthesis by transferring 

harmful forces from the abutments to the supporting structures by its passive 

movement, which helps in the rehabilitation of distal extension cases.5 

This case report explains restoration of partially edentulous arch by 

incorporating a Preci Sagix attachment in mandibular cast partial denture retained 

by a six-unit FPD and a maxillary conventional cast partial denture. 
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PRE SE NTA TI ON O F CA S E  

 

 

A 56-year-old female patient reported to the Department of 

Prosthodontics (KAHER’S KLE VK Institute of Dental Sciences, 

Belgaum, Karnataka) with a chief complaint of missing teeth in 

right and left lower posterior region of the jaw. Patient 

complained of difficulty in eating food properly due to 

compromised chewing efficiency, thus patient was demanding 

a fixed prosthesis. Patient’s medical history was evaluated and 

was found to be irrelevant. 

On examination, patient presented with a collapsed bite 

(Figure 1) and the missing teeth were 13, 15, 16, 23, 24, 26, 34, 

35, 36, 37, 44, 45, 46 (Figure 2 and 3). Remaining existing teeth 

in the patient’s oral cavity were periodontally stable. Hence, to 

replace the lost teeth a semi-fixed prosthesis was considered 

which included splinted lower anterior crowns combined with 

an extra coronal attachment and a cast partial framework. 

 

 

 

 

 

 
Figure 1. 

Pre-Operative View 

Showing Collapsed Bite 

 

 

 

 

 

 

 

 

 
Figure 2. 

Pre-Operative Intraoral 

Maxillary View 

 

 

 

 

 

 

 
Figure 3. 

Pre-Operative Intraoral 

Mandibular View 

 

 

DI SCU S SI ON O F MANA G E ME NT  

 

Tr ea tmen t Pr o cedur e  

Proposed treatment plan for the patient was a combined 

prosthesis with an extra coronal precision attachment for 

mandibular unilateral distal extension arch and cast partial 

denture for maxillary arch. 

 

C l i ni ca l  Pr oce dur e s  

Treatment was commenced by making diagnostic impressions 

of maxillo-mandibular arches with alginate (Tropicalgin, 

Zhermack, Italy). Following which a tentative jaw relation was 

recorded and transferred to the semi adjustable articulator 

(Hanau Wide-Vue) using the face bow as an adjunct. 

Subsequently diagnostic wax up was done wherein the vertical 

dimension of occlusion was increased by 2 mm in the 

articulator in order to regain patient’s lost vertical dimension 

and a provisional removable prosthesis was provided to the 

patient to get accustomed to the new vertical dimension. Preci-

sagix attachment system was decided depending upon the 

available space. Tooth preparation was performed with lower 

anteriors after intentional root canal treatment, i.e., 31, 32, 33, 

41, 42, 43 to receive porcelain-fused-to-metal crowns and a 

rest seat was prepared in 47 mesially. Final impressions were 

made after adequate gingival retraction was achieved. 

Provisional prosthesis (Temp-Bond, Kerr Corporation, 

Romulus) was fabricated in accordance with the diagnostic 

wax up and luted with temporary cement. 

 

 

La bor a tor y Pr o cedur e s  

The final impressions were poured in die stone and wax 

patterns were made to full contour. Thereafter a box was 

created in the wax up to house matrices of extra coronal 

attachment to axial surfaces of the abutment using a surveyor, 

which ensures that bulk of matrices does not interfere with 

aesthetics of restoring denture tooth (i.e., 43 & 33) (Figure 4). 

 

 

 

 

 

 

 

 

Figure 4. 

Metal Coping Try-In with 

Attachment 

 

 

 

 

 
 

 

 

 

Figure 5. 

Replica of Female 

Component by Pattern 

Resin 

 

 

 

Me ta l  Copi n g Tr y I n  

The prepared wax pattern was casted using conventional 

casting procedures. Try in of splinted metal copings was done 

to evaluate the fit, followed by the fabrication of final metal 

ceramic restoration. Extra precautions were taken during 

sandblasting and finishing procedures of casted prosthesis to 

eliminate abrasiveness of attachment. (Figure 5) 
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Chec ki n g the Fi t  of  PF M Cr own s a nd Pi c k Up 

Impr e ssi o n  

After metal coping try in, ceramic build up (VITA Zahnfabrik, 

Germany) and firing was performed on metal framework and 

checked in patient’s mouth. These metal ceramic crowns were 

provisionally cemented with matrix attached to casting. A 

pickup impression with addition silicone was taken to obtain 

a cast for fabrication of metal framework. 

 

 

Housi ng i n Fr amewor k  

Housing of the female component can be attained with pattern 

resin and a lingual bar cast partial framework was designed on 

a refractory cast and fabricated. 

The framework was then tried in the patient with female 

component (yellow) inserted into the housing of cast partial 

framework against the position of patrix. Finishing of the 

female housing was done carefully to ensure the snap fit. 

(Figure 6 & 7) 

 

 

 

 

 

 

 

Figure 6. 

PFM Crowns and Housing 

of CPD Framework 

against Attachment 

 

 

 
 

 

 

 

 

Figure 7. 

Try-in 

 

 

 

 

 

 
Figure 8. 

Final Prosthesis 

 

 

 

 

 
Figure 9. 

Preci Sagix Retained 

Prosthesis 

 

 

 

 

Wa x Up Tr y - In a nd Fi na l  In ser ti on  of  Com bi ne d 

Pr os the si s  

Once framework fit was evaluated in the mouth, maxillo-

mandibular relationship was recorded and articulated. After 

the teeth arrangement, try in was done and then cast partial 

denture was acrylized (Trevalon HI, Dentsply, India) (Figure 8 

& 9). 

Mandibular splinted fixed partial denture along with sagix 

attachments were cemented with GIC and deflective occlusal 

contacts were corrected. Passive fit of the RPD was checked 

and then the female component was picked up from sagix into 

partial denture using self-cure acrylic resin. 

 

 

C l i ni ca l  Si gni fi c an ce  

This treatment modality ensures restoration of long span 

edentulous arch with excellent aesthetics and retention as well 

as improved chewing efficiency with the incorporation of Preci 

sagix retained cast partial denture. 

 

 

DI SCU S SI ON  

 

A growing trend in the application of precision attachment 

retained prosthesis is seen in dentistry nowadays. Good 

retention can be accomplished by combining a fixed partial 

denture and a removable prosthesis by clasps, root caps, intra 

or extra-coronal attachments.6 Whereas by proper selection of 

attachments and determination of number of guiding surfaces 

it permits cross arch stabilization and potential force 

transmission than the clasps. According to Sakshi et al. canines 

were chosen as abutments because of the strategic position, 

shape, larger periodontal attachment area and 

proprioception.7, 8 Semi precision attachment is mainly 

indicated in long edentulous cases, in increased resorbed bone 

cases, and in situations that needs cross arch stabilization and 

to eliminate the unaesthetic appearance along with abrasive 

act of clasp retainers in conventional dentures.9 

Preci-sagix attachment which is a sagittal ball attachment 

with castable plastic male (patrix) and retentive female 

components (matrix) was the most befitting attachment 

system that could be incorporated in the treatment regimen of 

this case. Patrix ball attachments are usually available in 

varying sizes and have to be positioned as close to the tissue 

as possible to lessen abutment stress, to avoid food 

entrapment and to increase interocclusal space. Matrix 

components are supplied in different colours indicating 

various means of retention such as red for increased retention, 

yellow for normal retention and white for reduced retention. 

Based on the inter-arch space available and for normal 

retention we have used yellow matrix component for normal 

retention. The distinctive feature with this attachment is that 

of the patented snap system as the female component within 

the housing ensures a snug fit with the male component joined 

to the splinted crowns.10,4 According to Feinberg et al. these 

attachments are retentive and passive thereby, dispersing the 

force onto the tooth more apically than occlusally. Thus, the 

major limitation of the cast partial dentures with distal 

extension condition is eliminated in this way.8  

Naveen et al. and Rahul et al. reported Rhein 83 OT Cap 

attachment system for rehabilitation of bilateral distal 
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extension maxillary arch on the distal side of the crowns as 

extension permitting a good amount of vertical space for best 

esthetics.11, 12 However in this case, abutments had adequate 

crown height ratio and a range of 4 – 5 mm inter arch space 

was available which best suited to receive the Preci-sagix 

attachment. In order to reduce the stress on distal abutment 

lower anteriors were given splinted crowns for enhancing the 

success of cast partial denture as proposed by Charkawi et 

al.12, 13  

Resilient plastic cap of attachment gets abraded eventually 

and needs to be upgraded every 6 months to ensure its 

retentive function and to enhance patient’s comfort and 

satisfaction.3 

 

 
 

 

CONC LU S ION S  
 

 

A well-planned treatment helps in preserving the remaining 

dentition and a significant increase in retention, stability and 

function of prosthesis is gained using a semi precision 

attachment system. Preci-sagix attachment was decided for 

the current case as an ideal treatment option for distal 

extension case because of its cost, its retentive function and its 

uncomplicated laboratory and clinical steps. 
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Abstract 

Rehabilitation of prosthodontic implants remains among 

the most complex rehabilitative challenges due to the most 

common problems with the lack of adequate treatment 

planning. The location, angulation, diameter of the 

implant and the length of the implant must be determined 

before the surgery is planned.  

This article discusses the novel technique of pre-surgical 

simulation of the implant site and the evaluation of the 

implants Position, angulation and complexity of the 

procedure in the study model. 

Introduction  

Rehabilitation of prosthodontic implants remains amongst 

the most complex therapeutic challenges due to one of the 

most serious challenges with the lack of adequate 

treatment planning. The position, angulation, diameter of 

the implant and the length of the implant must be 

determined before the surgery is anticipated. 

A review through the literature1 -15 reveals several implant  

surgical guide  for the placement of an implant, but the 

techniques mentioned do not guide the surgeon to simulate 

the surgical procedure l to the full depth of an implant site 

at determined angulation. They only mention about the 

placement of the implant and provide little or no 

information about the diameter of implant and abutment 

angulation required at proposed implant site. 

Surgical guides made up the information procured from 

panoramic or peri apical images to a degree based on 2-

dimensional imaging, which provide little or no 

information on the diameter of the implant and the 

abutment angulation necessary at the suggested implant 

site. 16-26 . 
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Computed tomography (CT) has frequently been used as 

an imaging system for the pre-operative assessment of 

implant positioning.27-33 The assessment of available 

bones provides improved bone density determination and 

location of anatomical structures, and provides 

information on the trajectory of implant placement. 34  

With the advancement of the Implant Imaging System, the 

software-guided position of the implant is often used to 

direct the surgeon to place the implant in the intended 

position with the correct angulation. Although useful, CT-

guided surgical guides turn out to be expensive and not 

feasible for all patients. 

The next coherent step is to construct a surgical guide that 

in blend with a computed tomography (CT). This would 

illustrate the tangible implant site and the path of the 

implant position.  The purpose of this article is to describe 

novel surgical guide fabricated by  with the help of a 

computed tomography (CT)    As an alternative. 

Materials and Methods  

Make maxillary and mandibular over extended 

impressions   with elastomeric impression       material  

(Aquasil Ultra Soft Putty; Aquasil Ultra LV Wash; 

Dentsply International, Milford, Del) and pour casts with 

Type III dental stone. (Kalastone; Kalabahi ltd, Mumbai, 

India). 

The diagnostic C.T scans  of the patient  is  subjected for 

dolphin implant planer (or any implant planner),  Precise 

and appropriate   placement of a dental implant with 

proper angulation is planned. 

Preparation of mock up model  

Using pin index system ,removable die of  the  proposed 

implant site is prepared. (Fig-1) 

The trajectory of the planned cross-section implant of the 

proposed implant site printing is obtained on a clear 

cellophane sheet without any magnification error (Fig-2) 

and is then clearly defined by a conversion procedure to 

the corresponding removable dies of the proposed 

implant site (Fig-3) 

The central line delineated on to the respective 

removable dies of   the proposed implant site at the time 

of planning of implant to determine the correct implant 

angulation. For every implant   site, the  vertical 

configuration of line presents the original spot, close to 

which position and angulation of implant is planned.   

Mockup osteotomy    performed  on corresponding 

removable dies  according to marked bony architecture.   

Analyzing rods are aligned with  the long axis of the 

marked bony architecture, which centered over the outline 

representing the location, diameter of implant and 

angulation for implant placement. (Fig-4) 

The vertical alliance of analyzing rod presents the original   

position of implant at that particular situation.  (Fig-3 , Fig 

-4)  

At this angulation of analyzing rod ,the round  stainless 

steel  tube of length 6mm and  with inner diameter of  2 

mm is   positioned over the analyzing rod, lightly 

contacting the cast.   When tube  position and required 

abutment angulation is  conformed, auto polymerizing 

acrylic is added incrementally to stabilize the  tube.   

When resin is polymerized, the surgical guide is 

recovered carefully from the mould to evade any damage 

or alteration of angulation of the stainless steel tube and 

sterilized by using   cold sterilization.  

Discussion  

Prosthetically guided implant placement often involves 

the use of X-rays and surgical guides for implant 

placement. 35-36 Most of the surgical guides provide data 

on the mesiodistal location of the implant, but no data on 

its angulation, while others provide data on location and 

angulation, but not on depth. With the advancement of 

computer engineering and software-guided implant 

placement, it is often used to guide the surgeon in 
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positioning the implant at the intended location, at the 

correct depth, and with the proper angulation, which is 

not workable for most patients. 

Surgical guides, combined with clinical planning 

information, provide accurate guidance for implant 

positioning. Petersson et al 37 and Weinberg38 

documented the need for pre - operative C.T. in 

approximately two thirds of patients for appropriate 

implant orientation, even after panographic evaluation. 

The surgical stent discussed in the article helps the 

surgeon perform a pre-surgical mock-up of the model 

and shows a comprehensive three-dimensional 

relationship with the proposed implant site, also guides 

the surgeon to maintain a pre-determined angulation at 

the proposed implant site that precludes any fenestration 

during surgery and ensures that the implant is correctly 

aligned with respect to the planned restoration.  

The surgical  guide with detailed three dimensional  

position of stainless steel  tube functions as   a precise 

surgical osteotomy guide. The osteotomy prepared in the 

bone with surgical guide has the same orientation as the 

mock up osteotomy in the mold and is coherent with the 

planned prosthetic angulations.  

The surgical guide also allows the pilot drill to be placed 

up to the required length along one specific path, 

avoiding the risk of change in angulations in subsequent 

drilling and thereby reducing the inadvertent eccentric 

enlargement of the implant site. The novel technique 

consists of mock up osteotomy on cast, which helps the 

restorative dentist to know the desired abutment 

angulation required for the placement of esthetic 

restorations. 

The above approach would be used for single or multiple 

implant placements. In multiple implant placements, this 

technique enables the operator to ensure parallelism 

between the implants and to achieve the desired 

inclination of the implant in accordance with the bone 

structure. 

When a variance between the premeditated prosthetic 

angulation and the residual bone is established during 

cross-section imaging, the analytical rod is changed and 

the stainless steel tube is reoriented. The planned implant 

placement in competition with CT imaging is a relatively 

economical way of assessing bone quality and, at the same 

time, provides data on the trajectoryfor the placement of 

the dental implant in three dimensions. 

The advantage of this technique is that it is simple and 

easy to fabricate and uses the material that are 

inexpensive and readily available. When the surgeon uses 

this surgical guide for placement of implant, the implant 

is placed as per the pre-determined position and hence 

helps the restorative dentist in planning the restoration.  

Since the implant location and the desired abutment 

angulation are known, a provisional restoration can be 

fabricated and then that it can be cemented at the time of 

surgical operation if an immediate provisional restoration 

is preferred.  

Conclusion  

The assembly of surgical guides in competition with a 

CT scan makes the implementation of dental implant 

placement a more accurate and reliable routine, and 

provides information on the trajectory of the location of 

the dental implant. The novel surgical guide referred to in 

the article makes it possible to evaluate not only the 

available bone height and width, but also the angulation 

and describe the actual implant site and angulation on 

removable die and provide data  about the  trajectory  of  

the position of the dental implants. 
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Legend Figures  

 
Fig.1: Die with mock up osteotomy   site for implants  

 
Fig. 2: The trajectory of the planned implant cross-

sectional image of the proposed implant. 
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Fig.3: Proposed implant delineated on to the respective 

removable dies.  

 
Fig. 4:  Analysing rod in position along the long axis of 

predicted implant location. 
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Fixed prosthodontics is a zestful and progressing branch because of the numerous 

advantages that it has over removable prosthesis. The oral cavity for each scenario 

has its own complications and hence every individual case has its own approach 

keeping in mind the comfort, function, and aesthetics of the patient. In some cases, 

we come across an edentulous space on both the sides, creating a lone free-standing 

tooth. This clinical scenario with a pier abutment needs to be taken into consideration 

during restoration of the arch as the masticatory forces applied on the abutment teeth 

at one end of fixed partial denture (FPD) can result in the pier abutment acting as a 

fulcrum resulting in ultimate failure of the FPD and trauma to the periodontium. To 

overcome this complication, use of non-rigid connectors is advised. Many innovative 

clinical designs with modifications to the conventional bridges have been proposed 

over the years to undertake such a scenario most diligently. Selection of the right type 

of connector is imperative for the success while undertaking such a case. This era is 

of digital dentistry; hence, an innovative, time saving, and cost-effective way of 

fabricating non-rigid connector using Exocad software and 3D printing of split pontic 

FPD is presented in this case report. 

Masticatory forces and occlusal loads applied to a fixed partial denture (FPD) are 

transmitted to the supporting structures through the pontic connectors, and 

retainers.1 An FPD with the pontic firmly stable on the retainer will provide stability 

to the prosthesis along with minimizing the stresses associated with the restoration. 

However, in case of a pier abutment with edentulous space occurring on both the 

sides; the physiologic tooth movement, position of the abutment tooth in the arch, 

and a disparity in the retentive capability of the retainers can make a long span FPD 

a less than ideal treatment plan.2 

The choice of a pontic is considered crucial for abutments, since maximum 

stresses are concentrated on them under occlusal loading. The selection of the most 

favourable type of connector is essential for the success of the prosthesis.3,4 Various 

researchers have given different locations of connectors in FPD. There are many 

areas of dentistry where digital technology is used today. Each area of digital 

dentistry has advantage over the conventional techniques. Hence in this case report, 

Matrix and Patrix system of the connector were fabricated using Exocad software and 

3-D printed framework was tried and final prosthesis was fabricated using CAM. It 

has numerous advantages over conventional techniques. 

They are as follows -  

1. Less time consuming 

2. Less technique sensitive 

3. Cost effective as compared to the precision and semi-precision attachments 

4. Accurate fit of the prosthesis 

Split pontic has several privileges over conventional connectors like conservative 

preparation of all abutments, anterior abutment neither requires distal box 

preparation to accommodate the female attachment, nor does the tilted abutment 

requires over reduction. The interface between the two pontic halves is constructed 

away from the tissue and occlusal surface of the pontic, hence obliterating the 

difficulties like hygiene and occlusion. Increased stability is another added advantage 

of placing the attachment in the pontic.5  
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PRE SE NTA TI ON O F CA S E  

 

 

A 45-year-old male patient presented to the Department of 

Prosthodontics with a chief complaint of missing teeth, 

thereby having problems in mastication and aesthetics. Past 

medical history was insignificant and past dental history 

revealed that patient had undergone extraction of the grossly 

carious left maxillary lateral incisor, first premolar and first 

molar six months back. The prosthodontic diagnosis was 

Kennedy’s class III with modification II (Pier abutment). 

Intraoral examination revealed missing first premolar, left 

maxillary lateral incisor and maxillary first molar with left 

maxillary central incisor and maxillary second molar acting as 

terminal abutments. The canine and second premolar were the 

pier abutments in this scenario (Fig 1). The radiographic 

evaluation revealed adequate bone support on the abutment 

teeth. 

 
 

 

DI SCU S SI ON O F MANA G E ME NT  

 

Due to financial constraints, dental implants were ruled out. 

Hence, after discussing all the treatment options, their 

advantages and limitations, a seven-unit FPD using split pontic 

technique incorporated with non-rigid connector was planned 

for the patient. Exocad software was used and final prosthesis 

was fabricated in all ceramic FPD using computer aided 

milling. The risks and benefits were discussed with the patient 

and a written, informed consent was obtained.

 

 

 
 

 

 

Figure 1 
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ABSTRACT 
Objective: To compare and assess the primary and secondary closure techniques following extraction of 
impacted third molars for post-operative complications. Material and Methods: In total, 30 patients 
ranging between 18-30 years of age and of either sex who had bilaterally impacted mandibular third molars 
were randomly selected. Split mouth study method was used so that the participants served as their own 
control. Group 1 consisted of primary closure of left mandibular impacted third molars and Group 2 
consisted of secondary closure of right mandibular impacted third molars. Basement evaluations were 
recorded for each patient along with subjective and objective evaluations for postoperative 7 days. Data 
analysis was carried out by SPSS 17.0 software using Mann-Whitney U test, Wilcoxon matched-pairs test 
and t-test. A p-value ≤ 0.05 was assigned as statistically significant. Results: When compared to group 1, 
group 2 revealed statistically less pain and swelling following the secondary closure of wound from day 1 to 
7. There was a significant improvement in mouth opening in Group 2 at day 1 (p=0.0005) and at day 7 
(p=0.00001). Conclusion: Secondary wound closure after disimpaction of mandibular third molar results in 
better postoperative recovery than primary closure. 
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Introduction 

One of the most common surgical interventions in dental practice is an extraction of mandibular 

impacted third molars. As with any other surgical procedure, this procedure is also related with some 

postoperative sequelae, to name a few like pain, swelling, trismus, etc. [1]. These sequelae reflect inflammatory 

tissue reaction, which is more pronounced in some patients, increasing the postoperative recovery period and 

treatment cost [2]. 

Primary closure of the surgical wound is done by tight approximation of edges and this kind of 

procedure is routinely practiced and is quite conventional. Nonetheless, this type of healing can lead to 

considerable postoperative complications due to the inability of inflammatory exudate to escape out. 

Additionally, there are chances of primary closure undergoing dehiscence and leading to secondary healing 

[3]. An alternative option to this technique is secondary closure of wound by different methods, wherein the 

socket remains in communication with oral cavity by creating a pseudo-socket through a wedge preparation of 

mucosa about 5-6 mm distal to the second molar following closure of flap [4]. This type of wound closure 

allows the escape of inflammatory exudate from surgical site, thereby maintaining a self-irrigating opening 

[5]. There have been other ways of providing secondary healing by insertion of drains, gauze dressings and 

modified flap designs [6,7]. 

Against this backdrop, the current study was undertaken to assess and compare the primary and 

secondary wound closure techniques after removing impacted mandibular third molars and assessing the 

difference between primary and secondary surgical wound closure on postoperative pain, swelling and amount 

of mouth opening. 

 

Material and Methods 

Study Design and Sample 

This study utilized a split-mouth design in which the patients served as their own controls and was 

conducted from May 2018 to December 2018. 

A total of 30 participants ranging between 18-30 years of age and of either sex who had bilaterally 

impacted mandibular third molars were selected by systematic random sampling method from patients 

attending the Department of Oral and Maxillofacial Surgery, VK Institute of Dental Sciences, Karnataka, 

India.  

Patients needing surgical extraction of impacted third molars and those who willingly participated 

and agreed for the postoperative follow-up were included in the study. The exclusion criteria considered were 

the patients with contradictions to the drugs used in the dental procedure and any comorbidity that would 

contraindicate minor oral surgical procedures. 

 

Baseline Evaluation 

Complete oral examination was done for the enrolled participants and the impacted mandibular third 

molars were diagnosed by established clinical and radiographic parameters (Figure 1). The severity of pain was 

evaluated using the visual analog scale (VAS). Participants were requested to gauge their pain on a scale of 0-

10, where 0 specified no pain and 10 specified the most severe pain. 

The selected participants were distributed randomly into the following two groups: Group 1: Primary 

wound closure after removal of left mandibular impacted third molar and Group 2: Secondary wound closure 

after removal of the right mandibular impacted third molar. 
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Figure 1. Orthopantomogram showing bilaterally impacted mandibular third molars.  

 

Surgical Protocol 

The position of impacted tooth was evaluated by utilizing Winter’s [8] and Pell and Gregory’s 

classifications [9]. All the selected participants underwent surgical extraction of the impacted mandibular 

third molar in the oral surgery unit by a single surgeon. Pre-operative antimicrobials, analgesics or other 

drugs that might affect the healing outcome were not given to the participants. 

Anaesthesia was attained by blocking the inferior alveolar nerve, lingual nerve and long buccal nerve 

with 2% lignocaine with 1:80000 adrenaline concentration. A full-thickness incision was used to prepare a 

trapezoidal flap. After raising the flap, ostectomy and odontotomy were completed using burr on a straight 

handpiece under copious irrigation. After finishing the extraction, curettage of socket and irrigation were done 

with a 0.9% saline solution. In group 1, the flap was repositioned and sutured using 3-0 silk suture (Figure 2A), 

whereas, in group 2, a wedge of mucosa with a width of 5-6 mm that was distal to second molar was removed, 

followed by the repositioning and suturing of the flap (Figure 2B). 

 

 
Figure 2. A) Group 1: extraction of left mandibular impacted third molar followed by primary closure. 

B) Group 2: extraction of right mandibular impacted third molar followed by secondary closure. 
 

Subsequently, all the participants received postoperative instructions and medications, including 

antibiotics (amoxicillin 500 mg thrice a day for 5 days) and analgesics (a combination of diclofenac and 

paracetamol twice a day for 3 days). Participants were also requested to maintain a record of pain and swelling 

during the subsequent 7 days. 

 

Follow-up Evaluations 
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Patients were recalled after 24 hours and on 7th day for follow-up and sutures removal. During these 

calls, any variations in the VAS along with difficulty in eating, speech and mouth opening were duly noted on 

the proforma. Maximum mouth opening was measured between the incisal edges of maxillary and mandibular 

central incisors using a measuring tape to rule out trismus. Swelling was measured utilizing validated 

landmarks (angle-incisor distance and tragus-incisor distance) and evaluating the distance between them pre- 

and postoperatively. Also, the presence of any signs of other postoperative complications was duly noted. 

Patients were assessed and evaluated till 7th day for postoperative complications in both the groups and 

compared. 

 

Statistical Analysis 

All data were tabulated and evaluated using SPSS software, version 17.0 (IBM Corp., Armonk, NY, 

USA). Mann-Whitney U test and Wilcoxon matched-pairs test were utilized for comparison between the 

groups for VAS. Comparison for swelling was attained by t-test. A p-value ≤ 0.05 was assigned as statistically 

significant. 

 

Ethical Clearance 

The study received ethical approval from the institute (Protocol No. KLE/604), and the written 

informed consent was obtained from all the participants before starting the surgical procedure. 

 

Results 

In total, 30 patients (19 male and 11 female patients) consented to participate in the current study. 

The average age of the participants was 24.7 years. Statistically significant improvement in mouth opening in 

group 2 compared to group 1 was noticed, with a higher percentage of increased values from pre-operative to 

day 1 (p=0.0005) to day 7 (p=0.00001) in group 1, suggestive of more trismus. 

Comparing group 1 and group 2 concerning pain scores from day 1 to day 7 by Mann-Whitney U test 

and Wilcoxon matched-pairs test, there was no statistically significant difference between the two groups 

(p=0.98). However, on comparing the swelling among both the groups, there was statistically significant 

results (p=0.02) suggesting less swelling in the group 2 patients (Figures 3 and 4). 

 

 
Figure 3. Comparison concerning angle-incisor distance at pre-operative, day 1 and day 7. 
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Figure 4. Comparison concerning tragus-incisor distance at pre-operative, day 1 and day 7. 

 

Discussion 

Surgical extraction of impacted teeth is a routinely practiced dental procedure that demands technical 

skills, thorough knowledge of anatomy and surgical principles, justification of antibiotic usage, effective 

anesthesia, appropriate drug prescription and total patient care. Like other surgical procedures, mandibular 

third molar surgical extraction is associated with postoperative complications like pain, swelling, infections, 

alveolar osteitis, and paresthesia [10]. These complications occur either due to the dental practitioner’s 

carelessness during removal or due to the patient’s failure to not follow the postoperative instructions properly 

[11]. 

Since the severity of pain and swelling might vary among individuals, the risk of error is present when 

the case and control are different individuals. Hence to avoid this, a split-mouth study method was used in this 

study in which the participants served as their own controls. The extent of pain and/or swelling is the main 

symptom of the patient’s comfort during the recovery period [12]. In this study, pain and swelling were 

subjectively evaluated by VAS, whereas an objective evaluation of swelling was done by utilizing validated 

landmarks. Many studies have also suggested photographic techniques and CT scanning to evaluate 

anatomical changes in the patients planned for third molar removal [13]. Swelling generally reaches its 

maximum size within 24 to 88 hours after the surgical procedure and begins to reduce on the 3rd or 4th day. It 

is usually subsided completely by the end of the 1st week [14]. So the participants in the current study were 

followed up after 24 hours and on the 7th day for evaluation. According to Berge TI, VAS is a consistent and 

repeatable method for assessing the patient's swelling [15]. Hence, in this study, patients were provided VAS 

for pain and swelling and were requested to record on the self-analysis proforma for 7 days. Validated extra-

oral anatomical landmarks were also measured and compared. 

The factors determining the wound healing include host defense mechanism, type of healing, time of 

procedure, types of flaps, extent of reflection of the mucoperiosteal flap, necessity for tooth sectioning, bone 

removal, and skills surgeon [16]. In this study, all the parameters contributing to wound healing were 

consistent in the patients except the closure technique. Secondary closure technique which employed cutting a 

5-6 mm wedge of mucosa distal to mandibular second molar followed by suturing of the flaps, allowed the 

escape of inflammatory exudate from the extraction site through the pseudo-socket created, thereby reducing 

pain and swelling. Hence, the current study results revealed that the secondary closure of the extraction site is 
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convenient for the patient due to less post-extraction pain, swelling, and improved mouth opening. These 

findings are consistent with the study conducted by Pasqualini et al. [3] and Rakprasitkul and Pairuchvej [6]. 

Results of the current study showed that group 2 had reduced pain and swelling when calculated from 

day 1 to day 7 as compared to group 1, which is in agreement with the studies done by Dubois et al. [17] and 

Holland and Hindle [18] who postulated that secondary closure reduced pain and swelling in the immediate 

postoperative period and also reduced the discomfort of the patient. 

In a comparison of the tragus-incisor distance between two groups, no statistically significant 

difference was found. The swelling was more prominent on the angle to incisor distance. The data received 

from VAS from the patients indicated that group 2 experienced less pain and swelling than group 1, thus 

favoring the secondary type of closure. On comparing the primary and secondary closures and assessing the 

primary and secondary healing, we found results stating that the complications like pain, swelling, and reduced 

mouth opening were markedly improved in the group with secondary closure technique than in primary 

closure. 

 

Conclusion 

After third molar extraction, the type of wound healing affects postoperative complications and 

predicts the level of discomfort that patients may experience in the postoperative recovery period. The 

secondary closure provides escape of inflammatory exudate from healing socket, thereby markedly reducing 

postoperative pain and swelling with better mouth opening than the primary healing. Thus, secondary closure 

of the third molar extraction wound provides superior postoperative results compared to healing by primary 

closure. 
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Original Article

IntroductIon

Head and neck squamous cell carcinomas (HNSCC) make up 
the vast majority (more than 90%) of head and neck cancers.[1] 
They are a group of tumor entities that arise from squamous 
mucosal surfaces including nasal cavities, paranasal sinuses, 
oral cavity, nasopharynx, oropharynx, hypopharynx, and 
larynx.[2]

It has been well established by researchers that virtually all 
oral cancers are preceded by visible clinical changes in the oral 
mucosa usually in the form of a white or red patch (two-step 
process of cancer development).[3] Classic features may include 

a white lesion, red lesion, mixed red/white lesion, lump, ulcer 
with fissuring or raised margins, pain or numbness, loose tooth, 
unhealed extraction socket, induration, fixation of a lesion 
to deeper tissues, lymph node enlargement, dysphagia, and 
weight loss. Prevention or early detection of such potentially 
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malignant disorders (PMD) has the benefit of not only 
decreasing the incidence but also improving the survival of 
those who develop oral cancer.[4] Despite advances in detection 
and treatments over recent decades, the survival rate has not 
improved significantly over the last 30 years due to a lack of 
reliable early diagnostic biomarkers and a limited number of 
molecularly targeted therapeutic strategies.[5]

Many tumor markers and enzyme analyses have been 
used earlier to aid in the diagnosis of malignancies and 
premalignant lesions. Blood has become the media of choice 
for the study of the biochemical markers among all the body 
fluids. Markers such as carcinoembryonic antigen (CEA), lactate 
dehydrogenase (LDH), and phosphohexose isomerase (PHI) 
have been found to be elevated in certain malignancies 
like in large gut malignancies, hemangiopericytoma, and 
adenocarcinoma.[6] The enzyme creatine phosphokinase (CK) 
has been hypothesized as a marker for many cancers like lung, 
colon,  and liver carcinomas.[7,8]

The aim of this study was to evaluate total serum CK and 
serum LDH levels in patients with oral cancer, oral leukoplakia. 
The objective of the present study was to assess whether 
quantification of serum LDH and serum CK levels would be 
considered as a biochemical marker in the early detection of 
oral leukoplakia and oral cancer.

MaterIals and Methods

The present study was conducted in the department of Oral 
Medicine, Diagnosis and Radiology of a Dental college. The 
study was approved by the Institutional ethical committee 
(KIDS / IEC/ OMR/11-20) and followed the principles of 
Helsinki declaration, proposed in 1964 and modified in 2000. 
Informed written consent was taken from the study subjects 
after explaining the purpose, nature, and objective of the study 
in their own language, and confidentiality was assured.

Convenient sampling was used as part of non-probability 
sampling and patients attending the OPD were enrolled for 
the study. Sample size was determined by considering a 
confidence level of 95% and an error rate of ±5%, determining 
the need to include 60 participants in the study. Hence sample 
size was taken as 60 patients, of which 20 patients with oral 
cancer, and 20 patients with oral leukoplakia were assigned as 
Group II and Group III, respectively. After obtaining informed 
consent from the patients, a biopsy was done and subjected to 
histopathological evaluation and after confirming the clinical 
as well as histopathological diagnosis, such patients were 
included in the study group. 20 normal healthy individuals 
without any of the above lesions with no deleterious habits like 
tobacco usage in any form and without any systemic diseases 
were also included in the study and taken as a control group 
and were assigned as Group I. Complete blood count, liver and 
kidney function tests, and lipid profile, were performed to rule 
out any systemic disorders in all the three groups.

The inclusion criteria for the patients were

1. All patients above 15 years to 60 years of age of both sexes 
with oral leukoplakia based on Van der Waal[9] criteria 
were included.

2. All patients above 15 years to 60 years of age of both 
sexes with oral cancer based on the American Joint 
Committee on Cancer (AJCC) criteria 8th edition[10] 
were included.

The exclusion criteria for the study were the patients who 
had any systemic diseases like cardiac disease, diabetes, renal 
disease, etc., and patients on long-term use of medications.

Collection of Sample: Five  mL of venous blood was collected 
from the antecubital vein of study participants and was then 
centrifuged at 3000 rpm for 10 min to separate the serum. The 
serum, thus obtained was utilized for biochemical estimation 
of serum CK and LDH levels using Siemens autoanalyzer. The 
results were tabulated and  analyzed.

Statistical analysis
The statistical analysis was performed by using statistical 
package for social sciences (SPSS) 19.0 version software 
for the assessment of levels of total serum LDH and total 
serum CK levels. Comparison of three groups with respect to 
each biochemical parameter was done by one-way ANOVA. 
Comparison between the groups was done by Tukey’s multiple 
post hoc test. P value was determined and expressed as
i.  P = 0.001 represents statistically highly significant.
ii.  P = 0.05 represents statistically significant.
iii. P >0.05 represents statistically not significant.

results

The present study was a case-control study, consisting of 
study and control groups. The study group involved mainly 
two subgroups of patients, with oral cancer (17 males and 
3 females) and leukoplakia (17 males and 3 females). The 
control group consisted of 20 (10 males and 10 females) 
healthy individuals.

The mean serum levels of total serum CK and total serum LDH 
were assessed in the present study. The mean value of total 
serum CK for the control group, oral cancer group and oral 
leukoplakia were 102.50 IU/L (±27.21), 69.20 IU/L (±31.11), 
75.40 IU/L (±36.08) respectively. Similarly the mean value of 
total serum LDH for the control group, oral cancer group and  
oral leukoplakia group were 139.50 IU/L (±30.46), 318.40 
IU/L (±105.19), 296.10 IU/L (±112.118).

Comparison of the levels of total serum CK and LDH 
among the three groups was done by one way ANOVA, 
and it was found that the mean value between groups was 
significantly different; hence, there was a significant decrease 
of CK (P = 0.004) and significant increase of LDH between 
groups (P = 0.000) as shown in Table 1.

Comparison between the three groups was done by 
Tukey’s multiple post hoc test. There were statistically 
significant decreased levels of total serum CK in both oral 
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leukoplakia (P = 0.009) and oral cancer (P = 0.002) when 
compared with the control group. However,  there was no 
statistically significant change of total serum CK between 
patients with oral cancer and oral leukoplakia (P = 0.538). 
Similarly, there were a statistically significant increased levels 
of total serum LDH in both oral leukoplakia (P = 0.000) and 
oral cancer (P = 0.000) when compared with the control 
group. However, there was no statistically significant change 
of total serum LDH in patients with oral cancer and oral 
leukoplakia (P = 0.439) as shown in Table 2.

dIscussIon

CK is an intracellular enzyme present in the greatest amounts 
in skeletal muscle, myocardium, and brain; smaller amounts 
occur in other visceral tissues. It occurs in large amounts in 
the serum primarily as three isoenzymes: CK-BB, which is 
found in large amounts in the brain, gastrointestinal tract, 
and genitourinary tract; CK-MM, which is found in skeletal 
and cardiac muscle; and the hybrid CK-MB, which is found 
primarily in cardiac muscle. It has hence become an important 
clinical marker for muscle damage. The serum CK level in 
healthy individuals depends on age, race, lean body mass, and 
physical activity. Serum CK levels vary with physiological 
and pathological states, the estimation of serum CK is an 
established clinical biochemical investigation, which is used 
in the assessment of muscle disorders. Disruption of cell 
membranes due to hypoxia or other injury releases CK from 
the cellular cytosol into the systemic circulation. On this basis, 
elevated serum levels of CK have been used as a sensitive 
but nonspecific test for myocardial infarction.[11] Serum CK 
enzymes have been reported to have potential value as a tumor 
marker for patients with prostatic carcinoma, breast cancer, 
lung cancer, colorectal carcinoma, lymphoma, and various 
other malignancies. However, the percentage of patients 
showing abnormal CK-BB concentrations in serum in these 
malignancies varies considerably from one laboratory to the 
next.[12]

LDH is an NAD+‑dependent enzyme that catalyzes the 
interconversion of pyruvate and lactate. LDH is present in all 
cells in the body although the main concentrations are found 
in the liver, heart, kidneys, skeletal muscle, and erythrocytes. 
Cell death or cell damage may lead to the appearance of 
extracellular LDH.

Serum LDH has a widespread distribution in the body and 
due to its extracellular appearance, it is used as a parameter in 
the determination of cell damage/cell death. LDH is released 
into peripheral blood due to any pathologic or physiologic 
changes or injuries, which could be ischemia, excess heat or 
cold, starvation, dehydration, injury, exposure to bacterial 
toxins, after ingestion of certain drugs, and from chemical 
poisonings.[13] Therefore, the total serum LDH is a highly 
sensitive, but nonspecific test. The exact reason for the 
enzyme release from the tissue remains obscure. However, the 
mechanism of focal nature of the muscle fiber damage may 
provide an anatomic basis for understanding enzyme release. 
It is stated that enzyme efflux may take place from a reversibly 
injured portion of the cell and may not imply irreversible cell 
injury or cell death.

In the present study, total CK levels were assessed, and found 
that the mean value between groups was statistically significant, 
and hence there was a significant decrease of CK (P = 0.004). 
These results were not consistent with the study conducted by 
N Zarghami et al.,[14] as they concluded that creatine kinase 
BB (CK-BB) is elevated in many tumors including those of 
the breast and is associated with more aggressive tumors, but 
its value as a prognostic indicator is limited.

High CK activity in cancers had been noticed for years. 
J Joseph et al.,[7] compared the levels of creatine kinase activity 
and the distribution of CK isoenzymes determined by agarose 
gel electrophoresis in normal colon, liver and lung tissues, and 
in colon, liver and lung in adenocarcinomas, lung squamous 
cell carcinomas, and lung carcinoids. In addition, it was 
found that colon and lung adenocarcinomas, and squamous 
cell carcinomas presented lower CK activity than the normal 
tissues which was consistent with the results of the present 
study, and no differences were found between hepatocarcinoma 
and normal liver tissue. In contrast, lung carcinoids had higher 
CK activity than normal lung tissue.

Spoorthi Banavar Ravi et al.,[15] assessed mean serum CK among 
the control group (group I), different grades of oral epithelial 
dysplasia (mild- group II; moderate- group III; severe - group IV), 
and found that mean serum CK was significantly increased in 
Group III and Group IV when compared to Group I and Group II. 
Mean serum CK between Group I and Group II was statistically 
not significant. Whereas, between groups I and group III, and 
group I and group IV differed significantly.

Rupakar P et al.[16] in their study compared serum CK level 
between control and different grades of oral squamous cell 
carcinoma of well, moderate, and poorly differentiated 
carcinoma. It was found that serum CK level did not show a 
significant result when compared between Group I (control) 
and Group II. When compared between Group I (control) 
and Group III and between Group I (control) and Group IV, 
it showed significant results. Between different grades of oral 
cancer (between Group II, Group III, Group IV) serum CK 
level showed changes, but statistically it was nonsignificant.

Table 1: ANOVA for CK and LDH

Variables CK LDH

Between 
Groups

Within 
Groups

Between 
Groups

Within 
Groups

Sum of Squares 12544.933 57184.580 380173.733 466697.600
Mean Square 6272.467 1003.238 190086.867 8187.677
F 6.252 23.216
P 0.004** 0.000***
***P < 0.001: highly significant, **P < 0.05: significant
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Joseph BB et al compared CK levels between leukoplakia and 
normal subjects and found no significant correlation between 
CK, leukoplakia and age.[17]

In the present study, assessment of total serum CK levels 
among controls, oral leukoplakia, and oral cancer was done, 
which showed statistically significant decreased levels of 
serum CK in oral leukoplakia and oral cancer when compared 
to controls (P = 0.004). The mean serum levels of CK among 
all the three groups showed statistically significant decreased 
levels, though the values were found to be within the normal 
limits clinically.

Swei H. Tsung measured total creatine kinase (CK; EC 2.7.3.2) 
activity and isoenzyme pattern in normal and neoplastic tissues. 
Found that CK activity was detected in all the examined 
tissue and concluded that total CK activity was very low in 
most tumor tissues, which was consistent with the results of 
the present study, where total CK activity was reduced.[18] 
According to Patra S et al.,[19] CK activity gradually decreased 
progressively in the muscle with the progression of malignancy 
and even undetectable in the final stage of dedifferentiation.

Alteration of cellular enzyme levels in the blood is a reflection 
of the presence of some abnormality in the disease tissue or 
organ. This abnormality may be due to an altered amount of 
the enzyme-forming tissue, an altered rate of synthesis of 
these enzymes within the tissue of origin, or an alteration in 
the permeability of the cell membrane brought about by the 
pathological condition.[20] When disease or injury affects tissues 
containing LDH, the cells release LDH into the bloodstream, 
where it is identified in higher than normal levels. Cancers can 
also elevate the LDH level. The increased activity of serum 
LDH in cancer patients is attributed to the release of enzymes 
from malignant cells.

In the present study, significant elevation of mean LDG levels 
was found in Leukoplakia and oral cancer groups (P = 0.000). 
Priya Shirish Joshi et al.,[21] concluded that serum and salivary 
LDH levels increased in all cases of OL and OSCC groups in 
comparison to the control group which was consistent with the 
results of the present study. C‑C. Liaw et al.,[22] found higher 
serum LDH levels in nasopharyngeal carcinoma, and more 
cases with elevated values were seen in patients with metastatic 
disease. In a study conducted by Visnja Bog danovic et al.,[23] 
it was found that serum LDH levels were elevated in patients 
with breast cancer, which could be an indicator of a prognostic 
sign of disease progression.

Subramanian N et al.,[24] in his study concluded that LDH 
isoenzyme acts as an important biochemical marker in cervical 
carcinoma. It also helps in assessing grades of malignancy. 
Muralidhar M et al.,[25] also reported a definite rise of serum 
LDH in premalignant and malignant cases which was 
consistent with the results of the present study. Serum LDH 
isoenzymes in squamous cell carcinoma of the oral cavity were 
studied by T Gorogh et al.[26] It was found that the percentage 
of distribution of serum LDH isoenzymes may act as important 
inference in the activity of the disease in a patient with Oral 
squamous cell carcinoma (OSCC).

Sharma et al.[27] carried out a study to evaluate the role of serum 
lactate dehydrogenase (LDH) as a biochemical parameter in 
the oral premalignant and malignant and normal subjects. 
It was found that an increased level of LDH was found in 
the serum in patients with oral premalignant and malignant 
lesions. They also found that the raised level of LDH had a 
positive correlation with the histologic grading and concluded 
that poorly differentiated lesions recorded the highest value 
followed by moderately and well-differentiated lesions. 
Gholizadeh et al.[28] concluded that patients with OSCC and 
oral lichenoid reactions (OLRs) had higher serum levels of 
LDH than oral lichen planus (OLP) and control groups.

Forkasiewicz et al.[29] in their study concluded that the 
increased rate of glycolysis in rapidly growing tumor cells is 
expressed by changes in LDH total activity and/or the LDH 
isoform composition. But because of the low specificity and 
sensitivity of these changes, LDH cannot be recommended as 
a specific marker in cancer diagnosis.

Limitations and Future Prospects
Although the results of the present study showed increased 
levels of LDH in both oral leukoplakia and oral cancer, and CK 
levels within the normal limits, further prospective longitudinal 
studies with a greater number of samples, different grades of 
epithelial dysplasia, and assessment of individual isoenzymes 
has to be carried out to evaluate the exact role of CK and LDH 
in the etiopathogenesis of cancer.

conclusIon

The present study conducted on oral cancer and oral leukoplakia 
for the assessment of total serum CK and total serum LDH 
levels showed statistically significant results. Quantification of 
serum LDH and CK can be potentially used as a biochemical 
marker, as it is a simple, noninvasive procedure and easily 

Table 2: Descriptive and Tukeys multiple post hoc test for CK and LDH

Group Mean±SD Multiple Comparision 
between other groups

P of CK P of 
LDHCK LDH

Control Group I (n=20) 102.50 IU/L±27.21 139.50 IU/L±30.46 Group I vs Group II 0.002** 0.000***
Oral cancer Group II (n=20) 69.20 IU/L±31.11 318.40 IU/L±105.19 Group I vs Group III 0.009** 0.000***
Oral Leukoplakia Group III (n=20) 75.40 IU/L±36.08 296.10 IU/L±112.118 Group II vs Group III 0.538 0.439
***P< 0.001 : highly significant, **P < 0.05 :  significant 
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accepted by the patient. With the recent advancements in 
newer techniques and methods for the evaluation of enzymes, 
we can better understand the role of LDH and CK as markers 
of carcinogenesis.
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Original Article

Assessment of Airway Dimensions and Hyoid Bone Position in Class II
Patients Treated with Fixed Twin Block and Forsus Fatigue Resistant
Device − A Retrospective Cephalometric Study

Abstract
Introduction: Obstructive Sleep Apnea Syndrome (OSAS) regulate pharyngeal airway volume.
Forward displacement of mandibular repositioning appliances has advantage over an improvement
of pharyngeal airway space and a change in the hyoid bone position. This study aims to assess the
changes in the pharyngeal airway dimensions and hyoid bone position in growing individuals with
retrognathic mandible treated with Fixed Twin Block (FTB) and Forsus Fatigue Resistant Device (FRD)
to correct the skeletal Class II pattern.Materials andMethods: 40 skeletal Class II pattern patients were
included in the study, to assess the pharyngeal airway space at three levels, upper pharyngeal width
(UPW), middle pharyngeal width (MPW), and lower pharyngeal width (LPW). Hyoid bone measure-
ments were Vertical dimension H-HOR and Horizontal dimension was H- VER. The study patients were
divided into three groups and in each group 20 patients. Group-A treated with FTB appliance and Group-
B treated with Forsus FRD appliance and Group C served as control group. At pre and post functional
treatment condition, lateral cephalograms were evaluated. Results: Cephalometric analysis revealed a
significant increase in the mean change of MPW (P= 0.005) between the FTB and the control group.
There was significant, mean change seen of pre, post UPW, mean change of MPW over groups
(P<0.01). Statistical significant difference was noted in the mean change of mandibular corpus length
over groups and also when compared with FTB-Control (P<0.01). A significant difference in the mean
change of the mandibular unit length, premandibular corpus length over the groups was noted.
Conclusion: The FTB appliance was more effective in correcting the skeletal class II malocclusion
as compared to the Forsus FRD appliance and therefore, there was marked improvement in the
oropharyngeal airway dimensions (UPW, MPW) and hyoid bone displacement (anterior and superior).

Keywords: Forsus FRD, Hyoid bone, Pharyngeal airway, Twin block

Introduction

Thepharyngeal airwayvolume isof concern to
the orthodontist due to the prevalence of
Obstructive Sleep Apnea Syndrome
(OSAS); a disorder caused by obstruction of
the upper airway. Even a small diameter
change can result in a substantial volumetric
change and can have a great effect on airflow
because the resistance decreases to the fourth
power as the radius increases.

[1]

Severe
mandibular deficiency, has been linked to
reduced oropharyngeal airway dimensions.

[2]

As a result, the space between cervical column
and themandibular corpus decreases and leads
to a posteriorly postured tongue and soft
palate, increasing the chances of impaired
respiratory function during the day and

possibly causing nocturnal problems such as
snoring, upper airway resistance syndrome
(UARS) and OSAS.

[3]

Robin et al.
[4]

used an
intraoral appliance to bring the lower
jaw forward in newborns with mandibular
deficiency, thereby preventing posterior
relocation of the tongue during sleep and
the occurrence of oropharyngeal collapse.
Reportedly night time use of a mandibular
repositioning device for 2 years by
obstructive sleep apnea (OSA) patients
and snorers was found to increase their
airway passages because of an increase in
pharyngeal area.

[5]

The hyoid bone is
attached to the mandible by geniohyoid,
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mylohyoid, and the anterior belly of digastric muscles, which
are responsible for downward movement of the mandible,
treatment with functional appliance results in hyperactivity
of these muscles. Therefore, the balance between the
suprahyoid and infrahyoid muscles is disturbed.

The fixed Twin Block (FTB) has become a popular appliance
in the recent times. Also, Forsus being a hybrid appliance is
preferred as it has less breakage and is rigid enough to bring
about favorable dentoskeletal changes. However, to our
knowledge there are no studies in the literature which
evaluate and compare the effects of a FTB functional
appliance with a Forsus Fatigue Resistant Device (FRD)
on the oropharyngeal airway dimensions and hyoid bone
position in growing patients who have skeletal Class II
patterns with retrognathic mandibles. Therefore, the
objectives of this study were to evaluate and compare the
effect of Fixed Twin block and Forsus FRD on oropharyngeal
airway dimensions using cephalometric analysis and to
evaluate and compare the effect of Fixed Twin block and
Forsus FRD on hyoid bone position using cephalometric
analysis.

Materials and Methods

Study design

This retrospective cephalometric study was designed to
evaluate and compare the effect of two different treatment
modalities for correcting class II malocclusion on
oropharyngeal airway and on hyoid bone position with
respect to the control group of subjects having untreated
class II malocclusion. Ethical approval for this retrospective
cephalometric study (No: KAHER’S/VKIDS/779) was
obtained from the ethics and research committee of KLE
VK Institute of Dental Sciences, Belagavi, Karnataka, India
on 31st October, 2013. 40 pretreatment and postfunctional
treatment cephalometric patient data were taken from the
record database of the Department of Orthodontics and
Dentofacial Orthopedics, KLE’s V.K. Institute of Dental
Sciences, Belagavi, Karnataka, India. The samples were

matched for the growth status using CVMI stages through
lateral cephalogram. The study period was from 2013 to
2019. Study subjects were equally divided into three groups,
Group A was subjected to Fixed block group, Group B was
subjected Forsus FRD and Group C as control group.
Inclusion criteria for study was class II skeletal base and
mandibular retrognathism, ANB ≥ 4°, Overjet more than
5mm, nomissing teeth in both the arches were included in the
study. Exclusion criteria of study was, patients with
respiratory disorders, naso-oropharyngeal obstruction,
history of orthodontic treatment, history of surgical
intervention, history of any systemic disease affecting
bone & general growth were excluded from the study.

Data collection

In group I subjects, lateral cephalograms recorded before the
start of treatment and at the end of active twin-block therapy
were considered for analysis. In group II subjects, lateral
cephalograms recorded before ligation of Forsus FRD and
immediately after removal of Forsus FRD were considered
for analysis. All lateral cephalograms were traced manually,
and various landmarks were identified. The following are the
measurements: Skeletal measurements for Angular: Sagittal
maxillary position (SNA), Sagittal mandibular position
(SNB), Sagittal intermaxillary relation (ANB) [Figure 1a].
Skeletal measurements for Linear: Effective mandibular
length (Co-Gn), Ramal length (Co-Go) and Mandibular
body length (Go-Gn). [Figure 1b] Pharyngeal airway
space: linear measurements;

[6]

Upper pharyngeal width:
Smallest distance between the posterior border of the soft
palate to the closest point on the posterior pharyngeal wall.
Middle pharyngeal width: Smallest distance between the
posterior borders of the tongue to the closest point on the
posterior pharyngeal wall, through the tip of the soft palate.
Lower pharyngeal width: Smallest distance from the
intersection of posterior border of tongue and inferior
border of the mandible to the closest point on the posterior
pharyngeal wall [Figure 1c]. Hyoid bone measurements were
Vertical dimension H-HOR- linear distance from point H to

Figure 1: (a) Skeletal Angular measurements. (b) Skeletal Linear measurements. (c) 1=UPW, 2=MPW, 3=LPW
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Hor and Horizontal dimensions were H- VER- linear distance
from point H to Ver. [Figure 1b and Figure 2].

All the cephalograms were traced initially by the same
operator and were checked by the second operator to
verify the anatomical outlines, landmark placement, and
superimposition. Twenty randomly selected radiographs
were retraced and remeasured by the same operator to
determine the method error.

Statistical analysis

The data was analyzed using statistical software R
(University of Auckland, NewZealand, 1995) version 4.0.2
and MS Excel. Continuous variables are represented in the
form of mean± standard deviation. Categorical variables were
represented by frequency. To compare the mean between pre-
post time points paired t test was used. To compare mean over
groups t test/ANOVA was used. To check the normality of
variables Quantile-Quantileplot (Q plot)/Shapiro-Wilk’s test
was used. P value less than or equal to 0.05 shows statistical
significance.

Results

The study had total 33 females and 27 males. The mean age of
study subjects in years and gender distribution was described
in [Table 1]. It was found that there is no significant
difference found in the distribution of gender over groups
[Table 1].

There was no statistical difference found in the pre, post SNA
and mean change of SNA over the groups however the mean

of Pre-SNAwas significantly higher than the Post SNA in the
Forsus group. There was difference in the mean of SNB over
groups. There was also significant difference between the
FTB-control (P= 0.0005905) and FTB-Forsus (P= 0.03530)
[Graph 1].

The mean of pre-ANB between the forsus-control (P<0.01)
and FTB control (P =0.02) was significantly different. Also,
the mean change of ANB was significantly different between
FTB- Control (P value: 0.0001994), FTB- Forsus (P value:
0.0200). It was also found that a statistical significant
difference was noted in the mean change of Co-Gn over
groups and also when compared with FTB-Control (P<0.01).

There was significant difference in the mean change of Co-
Go, pre-Go-Gn over groups, mean of pre, post UPW, mean
change of MPW, H-Hor over the groups (P<0.01) [Graph 2].

When pre-UPW was compared to post-UPW within FTB
group, it was found non-significant. There was a significant
difference in the mean change of MPW with FTB- control
group (P value: 0.01). The mean of LPW was not significant
in preLPW when compared to postLPW within the control
group [Figure 3]. When the mean of H-VERwas compared, it
was found that the pre-test was significantly more compared
to post-test within the FTB group. There was a statistical
significance in the mean change of H-Hor in contrast to FTB-
Control (P value: 0.04) [Table 2] [Graph 3].

Discussion

Today the concept of dentofacial orthopedics to stimulate
the mandibular growth in skeletal Class II cases with
mandibular deficiency is widely used due to the fact that
the functional orthopedic treatment in such patients leads
to increase in oral airway dimensions, thereby reducing the
risk of respiratory problems in future.

[7]

Small pharyngeal
dimensions established early in life may predispose one to
sleep-disordered breathing later when subsequent soft tissue

[8]

changes caused by age, obesity, or genetic background
further reduce the available oral airway dimensions.

Table 1: Distribution of gender over groups.

Gender Groups P value
Control Forsus FTB

Female 11 (55%) 11 (55%) 11 (55%) 1

Male 9 (45%) 9 (45%) 9 (45%)

Figure 2: (a) Pre and Post Treatment tracings of patients treated with Forsus FRD. (b) Pre and Post Treatment tracings of patients treated with Fixed Twin
Block
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Graph 1: Mean comparison of parameters(SNA, SNB, ANB, CoGn) over groups and time

Graph 2: Mean comparison of parameters (CoGo, GoGn, UPW, and MPW) over groups and time
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In this study, we took measurements in patients who were at
their advanced stage of puberty (mean age of group-A was
13.82 years and group-B was 14.2years) with little growth
capacity remaining. All our results must therefore be
regarded as the summation of natural growth processes
and therapeutically induced effects, thus the changes in
distances and angles are combined effects. And control
group with untreated class II malocclusion was considered
in the study.

Limitations of lateral cephalometry in airway studies have
been discussed

[9-11]

particularly the inadequate representation
of upper airway structures in a two-dimensional (2D)
radiograph. A systematic review by Major et al

[12]

concluded that lateral cephalometrics can be considered a
reliable initial screening tool of upper airway obstruction.
Conventional lateral cephalogram remains not only a solid
and routine diagnostic tool for orthodontics but also a
legitimate instrument for airway measurements.

[13]

Airway
dimension and tongue and hyoid-position measurements are
highly reproducible.

The study showed a significant difference between pre and
post treatment was significant in the groups for SNB0, and
only significant in the forsus group for SNA0. According to
a study by Goymen M et al.

[14]

who evaluated the effect of
fixed and removable functional treatment on pharyngeal
airway measurements the difference between the pre-post
treatment values were not significant for SNB and
significant in the twin block group (TWB) for SNA. Our
study showed positive results for ANB0 in all the three
groups. This can be compared to a study where the
ANB0values within the groups such as the TWB and
forsus was statistically significant but didn’t change in
the control group.

[14]

The study witnessed a significant
increase in the mandibular length (Co-gn) in the FTB
group partially comparable to the results of the study by
Franchi et al.

Therewas increase in themeanobserved forUPWandMPWin
the FTB group whereas in the LPW there was a significant

change seen in the control group.
[15]

In a study by Godt et al.
[16]

investigated theupperairways forvariousclass II treatments. In
this study there were not much changes seen with the different
treatment modalities. While another study by Akcam et al.

[17]

where the pharyngeal airway dimensions in the upper
part showed a consistent growth and a positive change in the
pre-peak, peak andpost peakgroup. In the same study the lower
oropharyngeal airway space measurement showed a
statistically significant difference among the groups.

In the present study, a statistically significant forward
movement of horizontal and vertical plane was seen in the
FTB group. The vertical plane decreased at post treatment
condition. Similar results were reported by Verma et al,

[7]

Yassaei et al.
[18]

Battagel et al.
[19]

and Ulusoy et al.
[20]

in their
studies. This positional change in their study was anterior and
downward movement of the hyoid bone.

A study has shown that the skeletal contribution in Class II
therapy decreases gradually as the patient ages, and that
dental effects become dominant—in other words, the
upper dentition is destabilized, and the lower dentition is
mesialized.

[21]

The hyoid bone showed a statistically
significant forward movement in the present study.

Limitation of study is all the linear measurements for the
oropharyngeal airway space were carried out on a lateral
cephalogram. Oropharyngeal airway is a 3D space and the
lateral cephalogram gives a 2D representation of a 3D space.
A 3-dimensional analysis can be carried out to evaluate
variables in all three planes using cone beam computed
tomography (CBCT) or magenetic resonance imaging
(MRI). A more comprehensive study involving both the
cephalometric and clinical data (general obesity, neck
circumference, breathing efficiency/severity of OSA).

Conclusion

Cephalometric analysis revealed a significant increase in the
UPW, MPW after fixed twin-block appliance treatment in
Class II subjects with retrognathic mandible. This was
associated with an anterior and superior movement of the
hyoid bone. In contrast, in the Forsus FRD group there was no
significant increase in the pharyngeal width dimensions but,
the hyoid bone moved anteriorly. The FTB appliance was
more effective in correcting the skeletal class II malocclusion
as compared to the Forsus FRD appliance and therefore,
marked improvement in the oropharyngeal airway
dimensions (UPW, MPW) and hyoid bone displacement
(anterior and superior) was seen with FTB as compared to
Forsus FRD.
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Table 2: Comparison of pre and post treatment scores of different measurements over and within the groups

Variable Time points Groups P value
Control Forsus FTB

SNA0 Pre 80.13±3.42 80.93±2.91 80.78±3.83 0.734A

Post 80.13±3.42 80.15±3.4 80.43±3.97 0.958A

P value – 0.009285*pt 0.3606pt –

Post-Pre 0±0 -0.78±1.2 -0.35±1.67 0.127A

SNB0 Pre 76.6±3.02 75.5±3.06 74.8±2.93 0.171A

Post 77.03±3.35 76.43±3 76.63±3.16 0.831A

P value 0.01403*pt 0.001718*pt <0.0001*pt –

Post-Pre 0.42±0.8 0.92±1.24 1.82±1.25 0.000807*A

ANB0 Pre 4.2±1.04 5.53±1.3 5.98±2.49 0.001008*WA

Post 3.65±1.17 4.4±1.26 3.8±2.63 0.1627WA

P value 0.002155*pt <0.0001*pt <0.0001*pt –

Post-Pre -0.55±0.76 -1.12±1.06 -2.17±1.61 0.000276*A

CoGn (mm) Pre 107.78±7.58 108.6±8.53 103.68±8.9 0.146A

Post 107.75±7.57 109.23±8.35 106.23±9.38 0.537A

P value 0.3299pt 0.4682pt 0.0008511*pt –

Post-Pre -0.03±0.11 0.62±3.78 2.55±3.12 0.004054*WA

CoGo (mm) Pre 54.63±4.18 53.05±3.89 52.45±5.26 0.293A

Post 54.6±4.18 54.78±4.25 52.45±5.26 0.213A

P value 0.3299pt 0.01189*pt – –

Post-Pre -0.03±0.11 1.73±3.14 0±0 0.00391*A

GoGn (mm) Pre 73.25±5.7 73.18±5.92 68.3±7.25 0.0232*A

Post 73.25±5.7 73.35±5.65 69.33±7 0.0699A

P value – 0.5417pt 0.03615*pt –

Post-Pre 0±0 0.17±1.26 1.02±2.41 0.0961WA

UPW (mm) Pre 11.73±2.58 11.15±2.44 9.9±3.63 0.142A

Post 11.73±2.58 11.35±2.84 10.48±3.79 0.434A

P value – 0.6939pt 0.01879*pt –

Post-Pre 0±0 0.2±2.26 0.58±1.15 0.457WA

MPW (mm) Pre 14.68±3.83 14.75±4.2 13.53±4.04 0.562A

Post 14.53±3.62 15.5±4.02 15.58±4.44 0.659A

P value 0.2492pt 0.2688pt 0.002783*pt –

Post-Pre -0.15±0.56 0.75±2.94 2.05±2.93 0.006825*WA

LPW (mm) Pre 10.2±3 9.98±2.95 10.03±3.06 0.97A

Post 11±2.71 10.3±3.16 10.33±3.97 0.752A

P value 0.03425*pt 0.5421pt 0.6735pt –

Post-Pre 0.8±1.85 0.32±2.34 0.3±3.13 0.7201

H-VER (mm) Pre 93.03±7.99 93.33±8.05 91.4±10.48 0.763A

Post 93.03±7.99 93.18±7.97 90.6±9.77 0.573A

P value – 0.8183pt 0.02317*pt

Post-Pre 0±0 -0.15±2.88 -0.8±1.67 0.3865WA

H-HOR (mm) Pre 16.83±6.69 14.48±7.14 12.23±5.68 0.0929A

Post 17.05±6.45 15.38±7.93 14.35±5.82 0.452A

P value 0.1195pt 0.1646pt 0.004197*pt –

Post-Pre 0.22±0.62 0.9±2.78 2.12±3.23 0.03782* WA

UPW= upper pharyngeal width, MPW=middle pharyngeal width, LPW= lowe pharyngeal width, SNA= sagittal maxillary position,
SNB= sagittal mandibular position, ANB= sagittal intermaxillary relation. Skeletal measurements for Linear: Co-Gn- Effective
mandibular length, Co-Go- Ramal length and Go-Gn-Mandibular body length, Hyoid bone measurements were Vertical dimension H-
HOR- linear distance from point H to Hor and Horizontal dimensions were H- VER- linear distance from point H to Ver.*statistical
significance
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Clinical tips

A Simple Screw-Type Wrap-Around  
Retainer

Akin Kulangara Korath1 , Charles Jude1 and Rohan Hattarki1

Abstract
Retainers are used after orthodontic correction to maintain the teeth in the new position while allowing remodeling of the 
surrounding tissue. Begg’s wrap-around retainers are the most commonly used retainers after orthodontic correction for 
providing stability to the achieved orthodontic correction. It is not always possible for the patient to visit the orthodontist 
periodically, especially during situations like pandemics. This new design of Begg’sretainer has been modified with the 
addition of expansion screws for self-activation, thus reducing the need for the patient to visit the orthodontist for 
activation of the retainer.
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Introduction

Retainers are used after orthodontic correction to maintain 
the teeth in the new position while allowing remodeling of 
the surrounding tissue.1 Begg’s wrap-around retainers are the 
most commonly used retainers after orthodontic correction 
for providing stability to the achieved orthodontic correction.2

It is not always possible for the patient to visit the 
orthodontist periodically, especially during situations like 
pandemics. This new design of Begg’s retainer has been 
modified with the addition of a jackscrew for self-activation, 
thus reducing the need for the patient to visit the orthodontist 
for activation of the retainer.

Case Report

A 22-year-old patient reported to the department with 
postorthodontic treatment space opening of extraction spaces 
(Figure 1A–C).

On Intraoral examination, the patient showed extraction 
space opening of about 2.5mm to 3mm in the maxillary arch.

A simple screw-type wrap-around retainer was planned for 
the patient.

Fabrication

1. Impression of the patient is taken, and cast is poured.
2. Take a piece of wax measuring 2 × 1cm of thickness 

of 1 mm such that itis adapted on the buccal surface in 
between premolar and molar region in case of 
extraction or in between two premolars in non-
extraction case.

3. The jackscrew which is fully activated (fully opened) 
is placed in wax sheet.

4. A 0.9-mm stainless steel arch form was made on the 
cast touching the labial side and buccal side of teeth, 
and its retentive tag is adapted.

5. The posterior stainless steel component crosses the 
occlusion through facial embrasure, and its retentive 
tag is adapted along the palatal contour, as shown in 
Figure 2A.

https://us.sagepub.com/en-us/journals-permissions
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6. The activated jackscrew is blocked out with wax.
7. Acrylizethe wire components using self-cureacrylic 

(Figure 2B).
8. Trimming and polishing of retainer is done.

Figure 1A. Intraoral Left: Posttreatment Replase.

Figure 1B. Intraoral Right: Posttreatment Relapse.

Figure 1C. Intraoral Frontal: Posttreatment Relapse.

Figure 2A. Wax Up.

Figure 2B. Fully Finished Appliance.

Figure 3A. Intraoral Left: With Appliance in Place.

Figure 3B. Intraoral Right: With Appliance in Place.
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Discussion

The extraction space which had opened due to relapse 
closed in 2 months with the use of this screw-type retainer 
(Figure 4A–C).

Conventional retainers with stainless steel labial bows 
require periodic tightening to maintain their activation. 
Without these adjustments, the activation loops at each end of 
the labial bow gradually open, reducing the force delivered 
by the appliance and often causing a relapse of anterior 
crowding. Since such relapse occurs gradually, the patient 
may be unaware of it until it has advanced to the degree that 
retreatment with fixed appliances is required.3

Loosening of the looped ends of the labial bows can 
adversely affect retention of the appliance in the mouth as 
well. This may lead the patient to wear the retainer less, which 
is another significant factor contributing to the relapse of 
orthodontic treatment results.3

With the addition of expansion screws to Begg’sretainer, it 
is possible for the patient to activate the retainer on their own. 
Another advantage of this appliance is that equal forces can 
applied on both sides by activating the expansion screw equally.

In case of minor proclination of the teeth or minor space 
opening of extraction space, this retainer can be used, which 
can easily be activated by the patient at home just by opening 
the screw.

Conclusion

This modified retainer system significantly reduces the 
number of posttreatment retainer checks required. It is 
capable of realigning the teeth if a patient neglects to wear it 
for a period of time.

Statement of Informed Consent

Informed consent was not sought for the present study because no 
identifiable images were used
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Clinical Procedure

1. Fit of the appliance ischecked (Figure 3A–C).
2. Activation of the appliance is shown to the patient.
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Treatment of an Adult Class II Subdivision  
Patient with the Forsus Fatigue Resistant  
Device and Maxillary Mini-Implants

Unilateral distal positioning of one lower first molar seems to be the 
major contributing factor to a Class II subdivision malocclusion. Mesi-
al positioning of the upper molars, an asymmetrical mandible, a pos-

terior position of the glenoid fossa, or a functional mandibular shift can also 
be responsible for this asymmetrical Class II molar relationship.1-5

@2021 JCO, Inc. May not be distributed without permission. www.jco-online.com
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Treatment of a Class II subdivision maloc-
clusion may involve a variety of methods, including 
nonextraction protocols using tip-back mechanics, 
intermaxillary elastics, extraoral appliances, or 
fixed functional appliances; extraction protocols 
with the removal of one, three, or four premolars; 
or orthognathic surgery.6-8 Over the past 15 years, 
usage of elastics has increased from 20% to 38% 
and usage of fixed functional appliances from 0% 
to about 15%, while the rates of orthognathic sur-
gery and extraction treatment have declined.9

The Forsus Fatigue Resistant Device* (FRD) 
is a semi-rigid fixed functional appliance with an 
interarch push spring that produces about 200g of 
force when fully compressed. The push rod has a 
built-in stop that compresses the spring when the 
patient’s mouth closes; the spring then exerts an 
equal and opposite force on the upper molars and 
lower incisors, creating a tendency for distalization 
of the former and flaring of the latter.10

Few cases have been documented in which 
functional appliances were used to correct Class II 
subdivision malocclusion in adult patients, who re-
quire particular attention to esthetic, occlusal, and 
functional criteria in diagnosis and treatment plan-
ning. This report presents such a case using the For-
sus FRD with maxillary mini-implant anchorage.

Diagnosis and Treatment Plan
A 51-year-old female presented to the De-

partment of Orthodontics, KLE VK Institute of 
Dental Sciences, with the chief complaints of for-
wardly placed maxillary front teeth, unesthetic 
spacing, and reduced chewing efficiency. She had 
a convex profile with incompetent lips. Intraoral 
examination found a Class I relationship on the left 
side and a Class II relationship on the right, a 9mm 
overjet, a deep bite, generalized attrition and spac-
ing, and a mandibular midline deviation to the 
Class II (right) side (Fig. 1). Radiographic exam-
ination demonstrated a Class I skeletal base and a 
horizontal growth pattern. The diagnosis was a 
Class II subdivision malocclusion on a Class I skel-
etal base (Table 1).

Treatment objectives were to create a pleas-
ant profile, achieve bilateral Class I molar and 
canine relationships, correct the anterior deep 
bite, retract the anterior teeth, and produce a sta-
ble occlusion.

Three treatment options were considered. 
The first alternative involved extraction of the up-
per first premolars, but this was contraindicated 
by the patient’s age and her Class I skeletal base, 
well-positioned jaw, and prominent soft tissue. In 
addition, the extractions could have worsened the 
facial profile. A second option, the use of inter-
maxillary elastics, would likely have been success-
ful due to the malocclusion characteristics and the 
long-term dentoalveolar effects of elastics com-
pared with fixed appliances, but would have re-
quired patient cooperation. Instead, based on the 
patient’s deep bite with overjet, convex profile, 
harmonious nasolabial angle, and horizontal 
growth pattern, we decided to use the Forsus FRD.

Treatment Progress
The upper and lower arches were bonded 

with the .022" MBT Versatile+ Appliance Sys-
tem,* and initial leveling and alignment were car-
ried out over seven months on low-force .012", 
.014", .016", and .017" × .025" nickel titanium arch-
wires. The mandibular curve of Spee was correct-
ed during this stage.

Two 1.2mm × 9mm miniscrews were then 
inserted under local anesthesia between the upper 
premolars at the mucogingival junction, without 
drilling into the bone. Elastomeric chains were 
attached from the implants to crimpable hooks 
mesial to the canines on an .019" × .025" stainless 
steel archwire, providing an anterior intrusive force 
of 70g and a posterior distalizing force of 150g 
(Fig. 2). Every four weeks, the chains were reacti-
vated and the screws were checked for any signs 
of mobility or infection.

After five months of intrusion and retraction, 
when the overjet had been reduced to 5mm, the 
Forsus FRD was placed (Fig. 3). We left the end 
of the upper attachment wire uncinched on the 
right side to allow unilateral molar distalization, 
while the lower attachments were applied distal to *Trademark of 3M, Monrovia, CA; www.3M.com.
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the canines. Split crimps were added to the push 
rod on the Class II side at four- to six-week inter-
vals as needed for midline correction. An upper 
transpalatal arch was placed to prevent buccal mo-
lar tipping, and the stainless steel archwire was 
cinched back in the lower arch. Bilateral mini-
screws were inserted mesial to the upper lateral 
incisors for attachment of elastomeric chains to 
maintain torque control and to intrude the upper 
anterior teeth.

After five months, the overjet was signifi-
cantly reduced, and the patient had an edge-to-
edge incisor relationship. The Forsus FRD was 
left in place for three more months to stabilize 
the result. Only minor orthodontic finishing was 
required in the last four months of treatment. 
Composite build-ups were added to the upper ca-
nine and lateral incisor to help resolve the Bolton 
discrepancy.

Total treatment time was 24 months (Fig. 4). 
Upper and lower 4-4 lingual retainer wires were 
bonded, and the patient was instructed to wear an 
upper Hawley retainer with an anterior bite plane 
24 hours a day for 12 months.

Treatment Results
Final records showed good Class I buccal 

relationships and an improvement in dental and 
soft-tissue parameters (Table 1). The overjet was 
reduced from 8mm to 2mm, and the overbite from 
6mm to 2mm. Cephalometric superimpositions 
indicated retroclination of the lower incisors, with 
bite opening achieved by intrusion of both the up-
per and lower incisors. The result was an intrusive 
movement of the anterior mandibular arch and a 
backward movement of the maxillary arch. The 
convexity and the prominence of the labiomental 
fold were reduced, while the nasolabial angle was 
increased. The post-treatment panoramic radio-
graph showed no alveolar bone loss or apical root 
resorption.

Discussion
The Forsus FRD is easy to install and com-

fortable for the patient. Compared with options 

such as intermaxillary elastics, it provides better 
resistance and performance with light forces, while 
allowing greater freedom of eccentric and centric 
mandible movements. Other functional appliances, 
such as the Herbst** and the Jasper Jumper,*** 
can produce similar long-term dentoskeletal re-
sults, but have accompanying drawbacks. The 
Herbst appliance, because it is stiff and restricts 
mandibular movement, is considered extremely 
uncomfortable by adult patients; it is also difficult 
to install and has a high incidence of breakage.11 
Semi-rigid devices like the Jasper Jumper allow 
greater freedom of functional movements, but their 
flexibility increases the risk of breakage.12

In the case shown here, to prevent loss of 
upper incisor torque from the applied force vectors 
of the Forsus FRD, two mini-implants were placed 
between the upper central and lateral incisors. The 
MBT brackets, with their relatively high lingual 
root torque on the upper incisors and –6° of labial 
root torque on the lower incisors, further resisted 
these effects. In the maxillary arch, the second 
molars were bonded to avoid creating steps be-
tween the first and second molars during the func-
tional phase. While the lower molars were mesial-
ized, their extrusion was prevented by control of 
the biomechanics and inclusion of the second mo-
lars in the archwires.

Cephalometric analysis indicated that the 
dentoalveolar changes—intrusion of the lower in-
cisors and distalization of the upper molars—were 
consistent with previous reports.13 There was no 
sagittal growth of the bony bases, as would occur 
only during the pubertal pre-peak and peak growth 
periods.13 Minimal vertical changes were seen, but 
the rotation of the occlusal and palatal planes, in 
addition to the dentoalveolar changes, contributed 
to a slight clockwise rotation of the mandibular 
plane, resulting in a small increase in anterior fa-
cial height.

Although intrusion has been identified as a 
possible cause of root resorption, we observed 3mm 
of intrusion without any sign of root resorption. In 

**Registered trademark of Dentaurum, Inc., Newtown, PA; www.
dentaurum.com.
***Trademark of American Orthodontics, Sheboygan, WI; www.
americanortho.com.
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a patient with bone loss, intrusion can help regain 
bone level—one of the key objectives of periodon-
tal treatment. Long-term stability was also promot-
ed by the achievement of proper interdigitation.

Correction of a deep bite is crucial due to its 
potential deleterious effects on the TMJ, periodon-

tal health, dentition, and facial esthetics.14 Accord-
ing to Aras and colleagues, Forsus treatment is not 
a risk factor for TMD in patients with no signs or 
clinical symptoms of dysfunction.15 In this case, 
the patient reported no TMJ discomfort during 
active treatment or retention.
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TABLE 1
CEPHALOMETRIC ANALYSIS

 Pretreatment Post-Treatment

SNA 80.0° 79.0°

SNB 78.0° 77.0°

ANB 2.0° 2.0°

U1-NA 10.0mm 4.0mm

U1-SN 123.0° 109.0°

IMPA 110.0° 104.0°

L1-NB 6.0mm 3.5mm

Pg-NB 3.5mm 3.0mm

Interincisal angle 106.0° 130.0°

SN-GoGn 20.0° 20.0°

FMA 16.0° 17.0°

Occlusal plane-SN 10.0° 12.0°

Upper lip to E-line 4.0mm 2.0mm

Lower lip to E-line 2.0mm 1.5mm

Nasolabial angle 84.0° 102.0°
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Fig. 1 51-year-old female patient with Class II subdivision malocclusion on 
Class I skeletal base, 9mm overjet, deep bite, generalized attrition and spac-
ing, and mandibular midline deviation.



211007JCO/OCtOber 2021

TREATMENT OF CLASS II SUBDIVISION WITH FORSUS FATIGUE RESISTANT DEVICE

Fig. 2 Mini-implants placed between upper premolars during third month of intrusion and retraction.

Fig. 3 Forsus Fatigue Resistant Device* placed after five months of intrusion 
and retraction.

*Trademark of 3M, Monrovia, CA; www.3M.com.
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Fig. 4 A. Patient after 24 months of 
treatment. B. Superimposition of 
pre- and post-treatment cephalo-
metric tracings.

a

a

b
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Abstract 

Background: Free radicals produced by inflammatory cells like neutrophils in response to pathogens play a major 

role in tissue destruction observed during periodontitis. Proanthocyanidins from Vitis vinefera or Grape seed 

extract (GSE) have been reported as a potent antioxidant (AO) against oxidative stress. Their AO activity has 

been tested using blood neutrophils but not salivary neutrophils from chronic periodontitis (CP) patients, making 

this the first study of its kind. This study aimed to evaluate and compare the AO effect of proanthocyanidins on 

respiratory burst of human neutrophils in periodontally healthy versus CP patients. 

Methods: A case control in-vitro study was conducted from 2008 to 2009 among patients visiting the dental 

college. Saliva rinse samples were obtained and neutrophils isolated from 60 individuals divided into 

periodontally healthy (Group A) and CP patients (Group B). Samples were incubated with equal concentrations 

of nitroblue tetrazolium (NBT), without GSE (control) and with 5µg/mL, 10µg/mL and 15µg/mL of GSE. Colour 

change was read spectrophotometrically at 560 nm. Student’s unpaired t- test was used for analysis with statistical 

significance set at p<0.05.  

Results: Inhibition of NBT reduction increased with increasing concentrations of GSE. Effective concentrations 

were 10µg/ml and 15µg/ml GSE in healthy and 15µg/ml GSE in chronic periodontitis. Chronic periodontitis 

group showed greater NBT reduction implying greater oxidative stress. 

Conclusion: Proanthocyanidins from GSE provided a dose-dependent inhibitory effect on the respiratory burst 

of salivary neutrophils. Higher concentrations of GSE were needed in CP patients 
 

Keywords: Antioxidants; Chronic periodontitis; Nitroblue tetrazolium assay, Proanthocyanidins; Vitis vinifera 
 

INTRODUCTION

Chronic periodontitis (CP) causes progressive 

destruction of the tooth supporting structures, resulting 

from complex interactions between host’s immune 

response and pathogenic microbes.1,2 Bacterial 

stimulation causes neutrophils, in the gingival sulcular 

tissues and saliva, to produce free radicals (FR) and 

reactive oxygen species like superoxide via respiratory 

burst creating heightened oxidative damage to 

periodontal tissues.4, 5 

Imbalance in the body’s antioxidant (AO) mechanisms 

leads to FR-induced oxidative stress (OS) requiring 

externally administered AO. Higher costs and 

numerous side effects of commercially available AO 

are shifting the paradigm towards natural products.6 

Vitis vinifera (grapes) seeds are one such natural 

source of AO. Grape seed oligomeric 

proanthocyanidins (OPCs) are the most potent natural 

AO, several folds more active than dietary AO like 

vitamins C and E.9-11 OPC can neutralize FR by 

http://www.ijmscr.com/
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inhibiting the activity of xanthine oxidase as well as 

hyaluronidase, elastase, collagenase and β-

glucuronidase involved in CP pathogenesis.10-12  

This warrants evaluation of the AO property of OPCs. 

Their direct superoxide-scavenging activity was 

assessed using nitroblue tetrazolium (NBT) reduction 

assay.13-16 NBT offers the advantage of high 

sensitivity, ready availability, ease of performance and 

low cost.13-16 For greater ease, objectivity and to 

minimize observer bias, spectrophotometry was 

used.18 Mitigation of NBT reduction by GSE has been 

tested using blood neutrophils but not salivary 

neutrophils from CP patients, making this the first 

study of its kind.12  

 Thus, this study aimed to evaluate and compare the 

effect of proanthocyanidins from Vitis vinifera seeds 

on the respiratory burst of human neutrophils in the 

saliva of healthy and CP patients. 

METHODS: 

This case control in-vitro study was conducted at KLE 

V.K Institute of Dental Sciences, Belgaum, India after 

obtaining ethical clearance from the Institutional 

Review Board. 

The study enrolled 60 individuals aged 25-45 years, of 

either gender after obtaining written informed consent. 

Among them 30 individuals were periodontally 

healthy (Group A) (Figure 1) and 30 were diagnosed 

with Chronic Periodontitis (Group B) (Figure 2) as per 

Ramfjord’s Periodontal Disease Index (PDI).19 

Individuals with systemic diseases in the past 3 

months, pregnant women, those with regular use of 

antibiotics and/or anti- inflammatory drugs, as well as 

those who used smoke/smokeless tobacco and betel 

nut were excluded. The study was carried out by a 

single observer who was blinded to the study groups. 

Subjects were asked to rinse their mouth with 20ml of 

tap water for 5 seconds and expectorate. Each patient 

was then asked to rinse with 15ml of Hank’s balanced 

salt solution (HIMEDIA LABS), swish the solution 

for 30s and expectorated into a polypropylene vessel. 

This sequence was repeated without interruption for 

three consecutive times. The samples were then sent 

for microbiological analysis and were processed 

within 24hrs under the supervision of a qualified 

microbiologist. 

The collected solution was stirred for 10 min and then 

centrifuged for 10 min at 200rpm. The sediment was 

washed once by re- suspension in Hank’s balanced salt 

solution and re- centrifuged. The resulting pellet 

consisted of PMNs, epithelial cells and debris. This 

pellet was passed through 20µm nylon mesh to 

separate PMNs from epithelial cells and debris. 

The resultant pellet was divided into four equal parts 

(1 ml each) and placed in four test tubes. NBT (0.1%) 

(Journal of Andrology 2003) and different 

concentrations of GSE were added to the test tubes as 

follows           

Control test tube (TC): 1ml pellet + 1 ml DMSO 

(0.5%) + 1 ml NBT (0.1%) 

Test tube 1 (T1): 1 ml pellet + 5µg/ ml GSE + 1 ml 

NBT 

Test tube 2 (T2): 1 ml pellet + 10µg/ ml GSE + 1 ml 

NBT 

Test tube 3 (T3): 1 ml pellet + 15µg/ ml GSE + 1 ml 

NBT 

The test tubes were incubated at 370 C for 30 minutes. 

(Journal of Andrology 2003) 

The colour change from yellow nitroblue tetrazolium 

to blue black formazan (Figure 3) was read at 560 nm 

in a spectrophotometer (Shimadzu UV-1700 UV 

Pharmaspec Spectrophotometer). (Figure 4). 

Hank’s Balanced Salt Solution (HBSS), GSE solution 

and NBT solution were prepared according to study 

instructions. 

For HBSS, 9.8g of Hank’s balanced salt (HiMedia 

Laboratories, Mumbai, India) was suspended in 900 

mL tissue culture grade water, with constant gentle 

stirring until the powder was completely dissolved. To 

this, 0.35g of sodium bicarbonate powder was added 

and stirred until dissolved. The pH was adjusted to 0.2-

0.3 pH units below the desired pH using 1N hydrogen 

chloride or 1N sodium hydroxide since the pH tends to 

rise during filtration. The final volume was made up to 

1000 mL with tissue grade water. The solution was 

filtered through a sterile membrane filter with a 

porosity of 0.22 micron or less. The desired amount 

was aseptically dispensed into sterile containers and 

stored in dark at 2ºC - 8ºC until use.  

For Grape Seed Extract solution, a standardized GSE 

containing 95% OPC fraction was commercially 
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obtained. 10mg of this GSE was dissolved in 10 mL of 

0.5% dimethyl sulfoxide (DMSO) solution 

(containing 1mL DMSO in 200 mL water). 0.5 mL, 1 

mL and 1.5 mL of this solution were dissolved in 0.5% 

DMSO separately to make the final volume up to 100 

mL each, such that three different GSE solutions were 

obtained with GSE concentrations of 5 µg/mL, 10 

µg/mL and 15µg/mL respectively. Concentrations 

above 15µg/mL showed cytotoxic effects on the 

cells.10 

NBT solution (0.1%) was prepared by adding 10 mg 

(1 tablet) of NBT (Sigma Laboratories) to 100 mL of 

phosphate buffer saline (pH 7.2) and stirred at room 

temperature for 1 hour. NBT solution was filtered with 

a 0.2 mm filter.  

The color change from yellow NBT to blue black 

formazan was read at 560 nm in a spectrophotometer.  

Percent NBT reduction was calculated by the 

following formula: NBT reduction % = (OD of test – 

OD of control) / OD of control.17 

Data was compiled & analyzed using statistical 

software R software version 3.6.1 and Microsoft 

Excel. Categorical variables were represented as 

frequency table. Continuous variables were recorded 

as mean ± standard deviation (SD). Inter-group 

comparisons and changes in NBT assay levels were 

analyzed using student’s unpaired t- test. p-value 

<0.05 was considered statistically significant. 

RESULTS: 

The mean NBT assay values for both groups are 

presented in Table-1. With increasing GSE 

concentrations, a decrease in the mean NBT assay 

values (signifying mean NBT reduction) was noted in 

both groups. These NBT assay values for different 

GSE concentrations as well as the control were found 

to be significantly greater in Group B – Chronic 

Periodontitis compared to Group A – Periodontally 

healthy (p<0.0001) (Table-1).  

Table-2 summarizes the intra-group comparison of 

NBT assay values between different GSE 

concentrations. No significant difference in these 

values was noted between T1 (5 µg/mL GSE) and TC 

(control) in both the groups (p>0.05). Within Group A, 

the mean NBT reduction was significantly lower in T2 

(10 µg/mL GSE) and T3 (15 µg/mL GSE) when each 

was compared to TC (p=0.0372 and p=0.0197, 

respectively) and T1 (p=0.0204 and p=0.0055, 

respectively), while it showed no significant 

difference between T2 and T3 (p=0.0917). Within 

Group B, the mean NBT reduction was significantly 

lower in T2 and T3 when each was compared to TC 

(p<0.0001 for both) and T1 (p<0.0001 for both), while 

it was significantly lower in T3 compared to T2 

(p<0.0001). 

Table-3 presents the intra-group comparison of 

percent NBT reduction by different concentrations of 

GSE with respect to the control. With an increase in 

GSE concentration, there was a decrease in the mean 

% NBT reduction in both the groups. Hence, the 

maximum decrease in % NBT reduction was seen with 

15 µg/mL GSE concentration in both the groups. 

DISCUSSION: 

Inflammatory conditions like chronic periodontitis are 

associated with increased oxidative stress generated 

from neutrophils and bacterial interactions during 

phagocytosis. This contributes to disease pathogenesis 

and can be mitigated by antioxidants.4-6 With the 

body’s own inherent AO defense system falling short 

and the commercial AO products posing limitations, 

the focus has shifted to harnessing the benefits of 

natural AO (phytochemicals).8-11 Hence, this study 

was conducted to evaluate and compare the AO effect 

of GSE-derived OPC on the respiratory burst of 

human neutrophils isolated from the saliva of healthy 

individuals versus CP patients.  

Salivary PMNs were employed since their functional 

activity was found to be comparable with that of blood 

and crevicular PMNs.6 Moreover, studies indicated 

that salivary PMNs could function even after leaving 

the gingival crevices and their functions could be 

correlated with the disease state.21  

The pathogenesis underlying CP involves the 

production of FR-like superoxide by PMNs.4-6 This 

superoxide converts yellow NBT to blue formazan.13-

16 Anti-oxidants such as GSE-derived OPC inhibit 

these FR, thus inhibiting NBT reduction.13-16 This was 

reflected in the present study by the decrease in the 

mean NBT assay values with increasing GSE 

concentrations, implying a decrease in the respiratory 

burst of neutrophils. The dose-dependent inhibition of 

NBT reduction, and hence, superoxide generation, by 

OPC was in concordance with the works of Carini et 

al, who studied the inhibitory properties of 
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proanthocyanidins from Vitis vinifera seeds on the 

respiratory burst of activated human blood 

neutrophils.12 This concentration-dependent increase 

in AO activity was also in line with the studies 

conducted by Houde et al as well as Bagchi et al.10,11 

In the current research, NBT reduction was observed 

to be greater in CP patients compared to periodontally 

healthy individuals, implying an increased production 

of oxygen FR (ROS) in CP, thus requiring a higher 

concentration (15µg/mL) of AO (GSE) to neutralize 

the same. These findings are in accordance with the 

works of Chapple et al who concluded that increased 

oxidative stress arising from host-microbial 

interactions lies at the heart of periodontal tissue 

damage.5 GSE provides useful AO effects in such 

cases due to their FR-scavenging and metal-chelating 

properties.22 Another in vitro study by Houde et al 

found that GSE-treated macrophages, when stimulated 

with lipopolysaccharide of periodontal pathogens like 

Actinobacillus actinomycetemcomitans or 

Fusobacterium nucleatum, demonstrated decreased 

nitric oxide and ROS production than non-GSE-

treated macrophages.10 

Hence, the present study is the first to establish that 

GSE-derived OPC provided a dose-dependent 

inhibitory effect on the respiratory burst of human 

salivary neutrophils in CP as well as in health. Higher 

concentrations (15μg/ml) of this AO are needed in CP 

patients compared to healthy individuals due to greater 

oxidative stress in CP. This paves the way for the 

exploration of GSE/OPC preparations in various 

forms as preventive and/or therapeutic adjuncts to 

conventional periodontal therapy.22 

However, this research has its limitations in being a 

single-center, in-vitro study with limited sample size. 

These can be overcome by multicentric, long-term, 

prospective, interventional clinical studies with a 

larger sample size. 

CONCLUSION: 

Proanthocyanidins derived from Vitis vinifera extract 

have provided a dose-dependent inhibitory effect on 

the respiratory burst of human salivary neutrophils in 

CP as well as in health. Higher concentrations of this 

AO are needed in CP patients compared to healthy 

individuals due to greater oxidative stress in CP. 

The findings of the study are significant and prove that 

grape seed proanthocyanidins can be applied clinically 

as preventive and/ or therapeutic adjuncts to 

conventional periodontal therapy. Further clinical 

studies are required in order to unveil the mechanism 

of this novel and highly potent antioxidant. 
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Figure 3: Colour change 

 



 Shaila V Kothiwale al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 

Volume 4, Issue 5; September-October 2021; Page No 453-459 

© 2021 IJMSCR. All Rights Reserved 
 

P
ag

e4
5

9
 

P
ag

e4
5

9
 

P
ag

e4
5

9
 

P
ag

e4
5

9
 

P
ag

e4
5

9
 

P
ag

e4
5

9
 

P
ag

e4
5

9
 

P
ag

e4
5

9
 

P
ag

e4
5

9
 

P
ag

e4
5

9
 

P
ag

e4
5

9
 

P
ag

e4
5

9
 

P
ag

e4
5

9
 

P
ag

e4
5

9
 

P
ag

e4
5

9
 

P
ag

e4
5

9
 

P
ag

e4
5

9
 

P
ag

e4
5

9
 

P
ag

e4
5

9
 

P
ag

e4
5

9
 

P
ag

e4
5

9
 

 

Figure 4: Spectrophotometer 

 

 



1/6/22, 4:04 PM EBSCOhost | 152048103 | Psychological Problems Becoming Viral due to the Virus – Current Scenario in India.

https://web.s.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=09760245&AN=152048103&h=TM0rWBzl3MEtps… 1/1

Psychological Problems Becoming Viral due to the
Virus – Current Scenario in India.

Source: Indian Journal of Public Health Research & Development . Jul-Sep2021, Vol. 12 Issue 3, p48-58.
11p.
Author(s): Deshpande, Apurva P.; Patil, Pratibha A.; Ankola, Anil; Jalihal, Sagar; Sankeshwari, Roopali

Abstract: Background: Psychological health is a neglected health issue globally. Bereavement, isolation,
loss of income and fear are triggering factors for disrupting mental well-being during COVID 19
pandemic. Aim: To assess impact of COVID 19 pandemic on psychological health status of general
population in India. Methods: A descriptive study was conducted using questionnaire prepared through
Google forms. A nonprobability snowball sampling was used. Results: We received 2131 responses of
which,42.3% of the population were frustrated due to the pandemic. 27.8% of the participants had
negative and suicidal thoughts. 64.1% of the participants were frustrated due to social isolation from
colleagues and peers. 44.4% of the participants feared job insecurity. Majority of the males and females
(58.8% and 53.3%) were going to work against their will. 43.5% in the age group of 18-30 years were
more frustrated. 58.6% of healthcare workers were separated from their loved ones and 60.1% suffered
from anorexia nervosa. 56.2% of the total participants did nothing specific to combat frustration.78% of
the stressed respondents opined that stress-relief programs, online psychological health counseling is need
of the hour in the pandemic period. Conclusion: COVID 19 pandemic has led to panic and anxiety
amongst the public globally and affected them psychologically. Government aided online psychological
health counseling programs, motivational and awareness programs would prove to be reliable tools to
combat psychological health problems in general public.
Copyright of Indian Journal of Public Health Research & Development is the property of Institute of
Medico-legal publications Pvt Ltd and its content may not be copied or emailed to multiple sites or posted
to a listserv without the copyright holder's express written permission. However, users may print,
download, or email articles for individual use. This abstract may be abridged. No warranty is given about
the accuracy of the copy. Users should refer to the original published version of the material for the full
abstract.

For access to this entire article and additional high quality information, please check with your
college/university library, local public library, or affiliated institution.

Important User Information: Remote access to EBSCO's databases is permitted to patrons of subscribing
institutions accessing from remote locations for personal, non-commercial use. However, remote access to
EBSCO's databases from non-subscribing institutions is not allowed if the purpose of the use is for commercial
gain through cost reduction or avoidance for a non-subscribing institution.

Privacy Policy A/B Testing Terms of Use Copyright Cookie Policy

© 2022 EBSCO Industries, Inc. All rights reserved.

https://www.ebsco.com/company/privacy-policy
https://www.ebsco.com/conversion-testing-statement
https://www.ebsco.com/terms-of-use
https://www.ebsco.com/terms-of-use
https://www.ebsco.com/cookie-policy


Turkish Journal of Physiotherapy and Rehabilitation; 32(3) 

ISSN 2651-4451 | e-ISSN 2651-446X  
 

www.turkjphysiotherrehabil.org       23817 

Oral Indicators and after effects of COVID-19 
 

Dr. Hema Kanathila1, Dr. Ashwin Pangi2, Dr. Srilakshmi Jagadeesh3, Dr.Tony Mathew4, Dr. 

Manjunath SG5, Dr. Bharathi Poojary6 

 
1Reader, Department of Prosthodontics, KAHER s KLE VK Institute of Dental Sciences, 

Belagavi (Corresponding author); 
2Consultant Prosthodontist, Aesthetix Dental Clinic, Belagavi; 

3Reader, Department of Prosthodontics, Rajarajeswari Dental College and Hospital 

Bangalore; 
4Lecturer, Department of Conservative Dentistry and Endodontics, A B Shetty Memorial 

Institute of Dental Sciences Mangalore; 
5Professor and HOD, Department of Periodontics, Subbaiah Institute of Dental Sciences, 

Shivamogga; 
6Reader, Department of Periodontology Sharavathi Dental College and Hospital, 

Shivamogga, Karnataka. 

 

Corresponding author: Dr. Hema Kanathila, Reader, Department of Prosthodontics, KAHER 

s KLE VK Institute of Dental Sciences, Belagavi, Email: hemak_19@yahoo.com 

 

ABSTRACT  

Coronavirus-19 has affected the human species world over and got the life of each and every 

age group into a slow pace and wiped off two precious years 2020-2021 for all. Apart from 

affecting the respiratory system of an individual, coronavirus disease has its effect on oral 

cavity which gets displayed at an earlier stage. This display in the oral cavity can usually go 

unnoticed, but if it gets noted, can be of great help in the early diagnosis as well as treatment 

of  COVID-19 before reaching its severity in many individuals. In oral cavity, lips, tongue, 

palate, buccal mucosa may show changes which can give a hint about the coronavirus 

disease. Salivary gland dysfunction, xerostomia, taste alterations, oral mucosal lesions are the 

most common oral cavity manifestations in individuals with coronavirus disease. Oral 

hygiene measures also play an important role in reducing the viral load within the oral cavity.  

As most of these presentations can be noticed at the asymptomatic phase of the coronavirus 

disease course, these signs can be taken into consideration for the timely diagnosis of this 

disease. Thus it helps in decreasing the transmission rate of COVID-19 between the 

individuals as quarantine and treatment measures can be started at the initial stage itself.  

 

Introduction 

Corona virus disease (COVID-19) started to endanger mankind from December 2019 and is 

still creating a great havoc in most parts of the world. Every age group is exposed and  

affected with Corona virus, lashing the  normal life of all individuals. Along with the disease 

manifestations, the treatment protocol as well as the severity and after effects of the disease 

and mortality rate has hit mankind to its worst. It’s a great challenge for the healthcare sector 

dealing with this highly virulent virus which has spread worldwide in a very short time. 

Pulmonary and extrapulmonary manifestations have been reported in Covid 19 cases. 

Oral cavity always paves way to quick diagnosis as well as gives a  clear picture of the 

prognosis of  various diseases.1 Saliva has been reported as media of transmission as well as 

diagnosis of the Coronavirus disease.2,3,4,5.6 Various changes in the oral cavity has been 

considered as a non invasive diagnostic criteria, thus giving a clue prior to the severity of the 

condition. Lips, tongue ,palate ,gingiva and the buccal mucosal changes were noticed, 

gustatory impairment being the most common.1 Other oral lesions like ulcers ,petechiae, 

small blisters white and erythematous plaques and gingivitis were noted. These oral lesions 
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appeared before or at the same time as the starting of respiratory symptoms. Hence oral 

mucosal lesions more likely presented as co-infections and secondary manifestations along 

with other clinical conditions.7 

 

ORAL MANIFESTATIONS OF COVID -19 

 

Loss of taste and Geographic tongue- 

Covid -19 patients have initial symptoms of cough, fever, myalgia and complain of taste 

dysfunction, sometimes loss of taste and smell can be the only symptom what the patient 

gives. Cough and muscle and joint pain is the most common symptom than the other 

symptoms. Other symptoms like dry mouth, anosmia and dysgeusia can also be the 

presenting symptoms. Runny nose, change of taste, facial pain  are presented as symptoms of 

COVID 19.8 

Loss of taste is mainly because of the plaque and swollen palate and not because of any 

changes in the taste buds. Smell related changes is mainly due to the infection because of the 

viral load in the upper respiratory tract.1 

Geographic tongue is associated with COVID-19 is an inflammatory disorder which usually 

appears on the dorsal surface and lateral aspect of tongue.9 This COVID tongue appears to 

have bald and red areas of different sizes which is surrounded by an irregular white border. 

Emotional stress ,habits, systemic conditions can be some of the factors which may be 

responsible for COVID tongue. 

Viral load can be related to poor general and oral hygiene of an individual, which can create 

an appropriate habitat for COVID -19 to move on to a severe form. Poor oral hygiene and 

related conditions in the oral cavity is directly related to the high viral load. Decreasing this 

viral load will reduce the oral manifestations as well as at the systemic level. Thus 

maintaining a good and thorough oral hygiene practice can reduce the severity and morbidity 

involved in COVID-19.10,11 

 

Dry mouth/Xerostomia- 

Dry mouth may be one of the initial manifestation of COVID -19 before the signs and 

symptoms in the upper respiratory tract. This symptom can be very useful for early diagnosis 

and treatment of the COVID patients. Freni et al outlined the signs of dry mouth in 32% of 

patients with COVID-19 which persisted in 2 % of subjects at the disappearance of COVID-

19 symptoms.12  Another retrospective study showed xerostomia to occur before other 

symptoms in the disease sequele.13  The effect of  the virus in the salivary glands can be a 

reason that can be considered for xerostomia in COVID patients. Other factors which can 

contribute to this may be the stress, anxiety and hospitalization during the course of the 

coronavirus disease.  

Taste is considered to be a good stimulant for saliva secretion. Bidasee et al reported that 

50% of the patients had reported both dysgeusia and xerostomia which shows that they are 

corelated.14 Knight A, in his study suggested that runny nose and congestion in patients which 

can lead to mouth breathing can result in dry mouth.15,16 Whereas, Bidasee et al reported no 

significant correlation between dysgeusia and nasal congestion or xerostomia with nasal 

congestion and rhinorrhea.14 Luo et al indicated a correlation between dry mouth and bitter 

taste of COVID-19 patients.17 

Yet another possible reason to be said is that loss of smell can cause the absence of indirect 

stimulation of saliva. Lechien et al n his investigation of three cases of parotitis in COVID 

patients suggested lymphadenitis in the parotid gland as a reason for xerostomia where in 

there is an increase in the parotid gland secretion leading to the blockage of the Stensen duct, 

saliva retention and  dry mouth due to hyposalivation.18 
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Another reason which can be mentioned for xerostomia can be a great number of medicines 

given in COVID patients which include antiviral drugs like remdesivir, ritonavir, lopinavir, 

hydroxychloroquine and interferons.19 Zinc deficiency, viral neurotransmission, inflammation 

of salivary glands and ACE2 expression in salivary glands are other possible mechanisms 

considered for xerostomia in COVID-19 patients.12,20,21,22,23 

 

Oral  lesions, Ulcers and blisters-  

In a few cases oral mucosal lesions have presented as primary symptoms and in a few cases 

they have occurred as secondary. These presentations when occur as primary symptom can 

help in the primary diagnosis. But they usually go unnoticed because of the lack or delay in 

intraoral examination during the clinic or hospital visit. Angela et al reported three cases of 

ulcerations and blisters on the palate and tongue resembling herpetic recurrent stomatitis. 

Among these three cases, one reported with blisters on the labial mucosa and desquamative 

gingivitis. All these cases were reported to be treated with topical antiseptics.24 

Amorim Dos Santos et al showed that COVID-19 could potentially contribute to severe 

outcomes related to oral health leading to opportunistic fungal infections, recurrent oral 

herpes simplex virus infection, and gingivitis due to the weakened immune system or  

medications given for COVID-19. 25 

 

Oral Candidiasis- 

COVID -19 virus weakens the immune system and thereafter increases the opportunistic 

infections that usually get displayed in the oral cavity. Oral candidiasis has been recorded in 

patients with severe COVID-19, especially the ones with predisposing medical comorbidities 

and patients with antibiotic intake. Abanoub Riad et al reported cases of oral candidiasis in 

COVID patients. The dorsal aspect of tongue, soft palate ,floor of the mouth, buccal mucosa 

and oropharynx were the affected areas seen with white membranous patches. These cases 

were reported to be treated with topical antifungals and local antibacterial mouth wash.26 

Petechiae , melanin hyperpigmentation at the gingival level are other related  findings in the 

oral cavity in COVID patients.  

 

Other manifestations  

Covid -19 virus disease  could cause sialadenitis of submandibular salivary glands and 

inflammation of parotid glands.  In a case report by Capaccio et al a 26-year-old man 

developed  painful parotid gland swelling and  the ultrasonography revealed enlarged and 

diffuse hypoechoic parotid gland.27,28 

Corona virus mainly infects the sulcular and periodontal pocket epithelia and affects the 

periodontal tissues negatively. Prevotella intermedia is frequently detected in COVID-19 

patients and Coronavirus could predispose patients to  periodontal disease by bacterial 

coinfection mediated by Prevotella intermedia. Patel et al reported halitosis, intense gingival 

pain, and bleeding from the gingival sulcus in a patient suspected with COVID-19 .29 

 

Oral manifestations of Mucormycosis in  Post COVID -19 patients 

Mucormycosis of the oral cavity presents with white fungal patches on the tongue, ulcers and 

gingivitis. Toothache , loosening of teeth and jaw involvement can also be presented in case 

of mucormycosis patients. These oral manifestations may be due to the deficient immune 

response seen in patients with COVID-19 or where patients who needed steroids during the 

treatment of COVID . Post COVID, long term diabetics, those with poor immune response 

and those with poor oral hygiene conditions can also present with oral manifestations of 

mucormycosis. 
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Discussion  

Corona virus  -19 which originated in Wuhan,China has affected the world population and 

wiped out the dreams of many and still continuing to affect the physical , mental, social and 

economic life of the humans. Oral cavity is one among the sites infected by the coronavirus 

and shows varied manifestations of the disease. Oral cavity has been regarded as a potential 

risk route in the spread of COVID-19. Salivary droplets of the infected people are super 

spreaders of the coronavirus. The viral load in the oral cavity is usually high, hence the 

reliability is considered high for oropharynx swab test. Lowering this viral load helps to 

reduce consequences at the systemic level as well as within the oral cavity. One of the great 

attempts to reduce the viral load is by maintaining a good oral hygiene. Good oral hygiene 

measures can reduce the morbidity as well as the severity of COVID-19.10,11 

The inflammatory and infectious course of any illness is usually associated with decreased 

saliva. In case of the Corona virus disease, it is  mentioned in literature that it has mucotropic 

and neuropathic effects which can affect the salivary glands in their basic function leading to 

decreased salivary flow and xerostomia.19 Medications during the treatment of this infection 

also have a hand in causing xerostomia which has to be mentioned. 

Immune dysregulation plays a pivotal role in the manifestation of the disease. Comorbidities 

contribute greatly to the prognosis of COVID-19.30 The immune dysregulation in the 

coronavirus disease along with other underlying medical conditions can cause oral lesions 

and other opportunistic infections to arise. Emotional stress during the course of this 

pandemic can also cause herpetic lesions. 

It should also be noted that there is a lack of evidence to establish an efficient and safe drug 

against COVID-19 yet, and the ones used are related to many adverse reactions, including 

oral lesions. Mortazavi et al in their study concluded that it is unclear that all the oral 

manifestations are coexisting or that they are as a result of a cause and effect that the virus  

has the capability to present these signs.7 

 

Conclusion  

Oral cavity plays a very important role as it is one of the main routes of entry for 

bacteria,viruses ,fungi which can affect the general health of a person. Oral manifestations 

can be either primary or secondary symptom in an individual with COVID-19. These 

manifestations in the oral cavity should be given emphasis and dealt with utmost attention. 

Treatment of the oral lesions along with good oral hygiene measures will help in decreasing 

the viral load and thereby minimizing the transmission rate. 
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ABSTRACT 

Aim: The purpose of this study was to perform an in-vitro investigation, testing and 

comparing the effects of microwave irradiation on the dimensional stability of three types of 

complete denture bases. 

Methodology: Thirty maxillary complete dentures were fabricated using three commonly 

used complete dentures base brands (Eclipse, Ivocap, Lucitone199). Dentures were subjected 

to daily microwave irradiation (1300 W) for three minutes immersed in sterile water. 

Measurements were made after the specimens were fabricated, and then at one, two, and 

three months. The dimensional stability of the different complete denture bases were 

evaluated. Data was statistically analyzed using a 2-way repeated measures ANOVA; 

followed by the Tukey HSD test. Statistical analysis was conducted at the 95% level of 

confidence (α=.05). 

Results: When comparing to the baseline, the Eclipse group had a mean shrinkage of 0.083% 

at one month with a standard error of 0.021; 0.14% (0.025) of shrinkage at two months; and 

0.23% (0.026) of shrinkage at three months. The Ivocap group had 0.069% (0.013) shrinkage 

at one month; 0.16% (0.015) shrinkage at two months; and 0.25% (0.025) of shrinkage at 

three months. And the Lucitone group had 0.13% (0.017) of shrinkage at one month; 0.19% 

(0.023) of shrinkage at two months; and 0.33% (0.023) of shrinkage at three months. 

Conclusion: Microwave irradiation did not seem to reveal any clinical significance on the 

dimensional stability of Eclipse, Ivocap and Lucitone 199 denture bases when used at the 

wattage and time settings used in this study. 

Keywords: dimensional stability, acrylic resin, denture base materials. 
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Contamination of removable prostheses with microorganisms (e.g. bacteria, fungi or viruses) 

turns them into sources of infection risk that may affect denture wearers and dental 

professionals. It is imperative that such prostheses be disinfected, at the dental surgery or 

laboratory, to reduce risks of cross-contamination and to comply with infection control 

guidelines.1 Several methods of disinfection have been suggested, mainly including 

immersion of dentures in chemical solutions of sodium hypochlorite, alkaline glutaraldehyde, 

4% chlorhexidine, chlorine dioxide, and denture cleansers such as alkaline peroxides, herbal 

and photodynamic therapy.2 However, past studies have indicated that such solutions affect 

the physico-mechanical properties of the materials used to construct removable prostheses.3 

Furthermore, bleaching of dental base materials, unpleasant taste to patients and oral tissue 

reactions are some of the adverse effects of chemical disinfectants. The use of such solutions 

has also been considered to be time-consuming.4,5 To overcome the above drawbacks, 

microwave energy was proposed as a simple, safe, low-cost and effective alternative method 

of disinfection.6 Microwave irradiation of dentures is performed by either the wet (placed in a 

water bath) or dry disinfection method. The microwave energy ranges between 450-650 W 

for a period of 2 to 10 minutes. However, temperature developing during microwave 

disinfection may have a negative impact on polymer structure. The fact that water starts 

boiling after 90 seconds of irradiation and the appliance remains at this temperature until the 

end of the disinfection cycle may further enhance an acrylic resin polymerization reaction, 

which in turn may result in denture distortion.7,8 Furthermore, it is well documented that 

temperature levels exceeding 77°C may distort the base of the denture due to the release of 

internal stresses trapped within the material during the polymerization procedure.9 In order to 

minimize undesirable side effects of exposure to excessive temperature during microwaving, 

some researchers have recommended adding alkaline peroxide to the plain water to reduce 

the time that the denture base is exposed to high temperatures.10 Color is considered a 

significant parameter for the aesthetic appearance of dentures since color change acts as an 

indicator of material aging or damage.11 Previous studies examined the effects of denture 

cleansers on the color stability of denture base materials,12 but there is little information on 

the effect on color of microwave irradiation as a method of disinfection. Polychronakis, et al. 

revealed no significant changes either in PMMA color or polyamide denture base materials 

after a short cleansing period of 30 cycles, with a solution prepared by dissolving a Corega 

tablet in 200 mL of water and combined with microwave irradiation (450 W for 2 minutes).13 

Translucency is also an important property of denture aesthetics.14 Denture base materials 

should have a color similar to normal soft tissues, but also a translucency that will allow the 

light to pass through and reflect back normal tissue shades for a more natural appearance. It is 

important that both color and translucency of denture base materials be maintained 

throughout their clinical use.15 However, there are no studies focusing on the translucency of 

denture base materials and how much it is affected by their color changes. Dimensional 

stability of dentures during processing and while in-service is of great importance for denture 

fit and patient satisfaction. The effects of microwave disinfection on the dimensional stability 

of denture base materials have been extensively studied, and some of them showed 

significant dimensional changes, while others reported dimensional stability.16 

 

AIM OF THE STUDY 

The purpose of this study was to perform an in-vitro investigation, testing and comparing the 

effects of microwave irradiation on the dimensional stability of three types of complete 

denture bases. 

 

METHODOLOGY 
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An edentulous master cast with reference points was fabricated and duplicated. Thirty 

maxillary complete dentures were fabricated using three commonly used complete dentures 

base brands (Eclipse, Ivocap, Lucitone199). (Table 1) Dentures were subjected to daily 

microwave irradiation (1300 W) for three minutes immersed in sterile water. Measurements 

were made after the specimens were fabricated, and then at one, two, and three months. The 

dimensional stability of the different complete denture bases were evaluated by comparing 

the baseline dimensions to the dimensions of each test group at the different time periods (1, 

2 and 3 months interval). The overall dimensional changes of the simulated complete 

dentures being tested were estimated by using the percentage difference between the baseline 

area of each denture base and each test group. Data was statistically analyzed using a 2-way 

repeated measures ANOVA; followed by the Tukey HSD test. Statistical analysis was 

conducted at the 95% level of confidence (α=.05). 

 

RESULTS  

When comparing to the baseline, the Eclipse group had a mean shrinkage of 0.083% at one 

month with a standard error of 0.021; 0.14% (0.025) of shrinkage at two months; and 0.23% 

(0.026) of shrinkage at three months. The Ivocap group had 0.069% (0.013) shrinkage at one 

month; 0.16% (0.015) shrinkage at two months; and 0.25% (0.025) of shrinkage at three 

months. And the Lucitone group had 0.13% (0.017) of shrinkage at one month; 0.19% 

(0.023) of shrinkage at two months; and 0.33% (0.023) of shrinkage at three months. (Table 

2) A Related Samples Friedman’s Two-Way ANOVA was used to determine if each group 

was statistically significantly different at each month throughout the study. When comparing 

the Eclipse group at baseline, one month, two months and three months a p-value of 0.000 

was observed. The same p-value of 0.000 was found for both the Ivocap and Lucitone groups. 

None of the groups exceeded the average 0.5% linear polymerization shrinkage. 

 

Table 1- Denture base resins used in the present study 

PRODUCT TYPE OF RESIN 

Lucitone 199 Heat polymerised acrylic resin 

Eclipse  Light cured resin 

Ivocap Heat polymerised acrylic resin injection 

system 

 

Table 2- Statistical comparison of denture bases. 

Group (Month) Mean (%) Standard error P-value 

Eclipse (1month) 0.083 0.021 0.198 

Eclipse (2 months) 0.14 0.025 0.19 

Eclipse (3 months) 0.23 0.026 0.002 

Ivocap ( 1 month) 0.069 0.013 0.200 

Ivocap (2 months) 0.16 0.015 0.200 

Ivocap (3 months) 0.25 0.025 0.200 

Lucitone 199 ( 1 month) 0.13 0.017 0.200 

Lucitone 199 ( 2 months) 0.19 0.023 0.200 

Lucitone 199 ( 3 months) 0.33 0.023 0.028 

 

 

DISCUSSION 
Microwave irradiation is a proven way of disinfecting dentures. In the present study, three 

different types of dentures bases were evaluated for dimensional stability. After three months 
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of daily microwave irradiation exposure, shrinkage was observed in all three groups. It was 

determined that there were statistically significance differences affecting the denture 

dimensional stability on the Eclipse and Lucitone 199 groups, and no statistically significance 

affecting the Ivocap group. Although there were statistically significant differences on the 

changes obtained for two groups, it was determined that these changes were not clinically 

significant when compared to denture processing shrinkage. The initial 

polymethylmethacrylate formation has 21% volumetric shrinkage and 7% linear shrinkage. In 

order to increase the accuracy of denture bases the polymethylmethacrylate is pre-

polymerized to reduce shrinkage. So for a 3:1 polymer to monomer ratio the volumetric 

shrinkage is 6% and the linear shrinkage is 0.5%.17 The test groups Eclipse, Ivocap and 

Lucitone had a total shrinkage of 0.23%, 0.25% and 0.33% respectively; each of the tested 

groups had less than the 0.5% linear shrinkage obtained from processing with the 

conventional packing technique. The present study is in accordance with the findings of 

Burns et al18 who tested three acrylic resin materials and found that they maintained excellent 

stability; the materials that were tested had shrinkage values in the range of 0.02% to 0.03%. 

They concluded that the shrinkage obtained from microwave irradiation is clinically 

insignificant compared to polymerization shrinkage39. In their study they included one brand 

of the denture bases of the present study, Lucitone199® Dentsply (York, PA), but the 

samples used were not conventional dentures, they were cylinders uniform in size and 

volume, dimensions for the cylinders was 36 mm in length and 6 mm in diameter. Basso et 

al19 also reported on dimensional stability, however because the shrinkage was less than 1% 

they determined they were not clinically significant.20 This study also agrees with the results 

reported by Polyzois et al.21 They concluded that all specimens exhibited linear changes 

during disinfection procedures. Although these changes were statistically significant, they 

were not of clinical importance (< 0.03%).17 However, they didn’t use simulated dentures and 

the materials used were different from the present study. The samples used were rectangular 

in shape with dimensions of 65 mm of width, 10 mm of height and 2.5 mm of depth and 

fabricated using a heat-polymerized acrylic resin. From the results obtained in the present 

study, it was determined that microwave irradiation of dentures immersed in water is another 

technique that can be used to disinfect dentures daily over the three month test period used in 

this study (1300 Watts for 3 minutes). Microwave appliances are available in most homes and 

allows patients to have an alternative method for maintaining their prostheses. 

 

CONCLUSION 

Microwave irradiation revealed statistical difference on the dimensional stability of Eclipse 

and Lucitone 199 denture bases as compared to Eclipse which demonstrated the least amount 

of distortion among the denture bases tested. Microwave irradiation did not seem to reveal 

any clinical significance on the dimensional stability of Eclipse, Ivocap and Lucitone 199 

denture bases when used at the wattage and time settings used in this study. 
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ABSTRACT 

Aim 

In the present study, we evaluated the effect of implant retainers at the free-end region of 

removable dentures on occlusal force and masticatory efficiency using a pressure-sensitive 

sheet, and measured glucose concentration in saliva after mastication with gummy candy. 

Methodology  

In the present study, the occlusal force and masticatory efficiency of 13 subjects were measured 

in the following three conditions: without dentures (Condition 1), wearing dentures but not 

supported by implants (Condition 2), and wearing dentures supported by implant supported 

removable partial denture (ISRPD) (Condition 3). All data were statistically compared. 

Results  

Regarding the occlusal force, Condition 3 showed significantly higher scores than the other 

conditions; however, there were no significant differences between Conditions 1 and 2. 

Regarding the masticatory efficiency, Condition 3 showed significantly higher scores than 

Condition 2. 

Conclusion  
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With ISRPD, the occlusal force and masticatory efficiency were increased in comparison with 

those with conventional removable dentures. 

 

Keywords Implant-supported removable partial denture, Occlusal force, masticating 

efficiency. 

INTRODUCTION 

The continual resorption of the residual ridge negatively impacts the stability, retention and 

support of RPDs, thus placing patients in a loop of continual change towards inferior stability 

and discomfort. Furthermore, bone loss on the alveolar ridge also modifies the occlusal 

conditions most notably in the distal-extension of RPDs, thus further contributing to bone loss 

by causing premature contacts and uneven occlusal forces.1 Kelly was one of the first to report 

cases of patients with an edentulous maxilla rehabilitated by a complete denture opposing a 

Kennedy Class I defection lower arch.2 In all cases, it was demonstrated that the free-end RPDs 

led to gradual and continual bone loss in the alveolar ridge under the base of RPDs causing 

changes in the occlusal planning and thereby creating anterior teeth overload.3,4 This condition, 

where overload contributes to the resorption of anterior area and changes the force and position 

of mandibular teeth, has since been termed ‘Kelly’s syndrome’.  

To prevent the rotational movements of RPDs, precise attachments or telescope systems have 

been used on the remaining teeth, and an altered cast technique has been applied to offset 

different displacement between the remaining teeth and soft tissues during function.5-9 These 

studies have led to the discovery and innovation of many new systems used to treat class I 

Kennedy defections in the mandible. 10-12 It was also shown by other research groups that 

implant support helped prevent the displacement of distal extension RPDs and decreased 

pressure on soft tissues, thus preventing bone loss in the alveolar ridge.13 Furthermore, it was 

demonstrated that implants maintain the integrity of the vertical occlusion dimension which 

was a very common pattern in patients wearing conventional distal-extension removable 

dentures.14,15 Thus, with numerous studies demonstrating positive long term results following 

implant supported RPDs, it has now been demonstrated in 15-year long-term follow-up studies 

that implant supported removable partial denture (ISRPD) can be used with predictable long-

term results in carefully selected and well-maintained patients. Patients should naturally be 

emphasized of their role in maintenance especially regarding implant care and a comprehensive 

recall system is necessary to obtain satisfactory long-term results.16 With the cuspid or first 

bicuspid as most distal tooth, the position of the implant in the edentulous zone is more or less 

optional and at the discretion of the prosthodontist or surgeon. Little evidence is available with 

respect to functional and clinical outcomes on which to base the decision. Theoretical models 

indicate that a more posterior position, that is, at the position of the first or second molar, 

reduces the pressure to soft tissues and alveolar bone the most, whereas an implant positioned 

directly distal to the remaining dentition reduces the stress on the abutment teeth.13 Recent 

proposals introduce that the implant-assisted removable partial denture has been applied 

strategically to a place with favorable bone support in partially edentulous or fully edentulous 

patients and use implant-supported fixed prosthesis as a partial denture abutment to fabricate 

the traditional partial denture. The use of the implant surveyed bridge as an abutment for partial 

denture increases the stability of the denture through a small number of implants while having 

the function and esthetic merit of the fixed prosthesis, which could enhance the clinical 

outcome and patient satisfaction.17 

AIM OF THE PRESENT STUDY 
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In the present study, we investigated the clinical effectiveness of ISRPD regarding occlusal 

force and masticating efficiency. 

 

METHODOLOGY 

Twenty-three patients participated in the present study. All participants had free-end missing 

dentition in either the upper or lower jaw and had removable dentures. Nine patients bilaterally 

received implants, and fourteen patients unilaterally received implants. All patients who 

satisfied these conditions and wanted to have ISRPD treatment were enrolled in the present 

study. The research protocol was approved by the ethics committee. A pressure-sensitive sheet, 

was used to measure the occlusal force. By biting this sheet, contact points between maxillary 

and mandibular teeth break the embedded microcapsules, releasing the contained dye. These 

contact points are, therefore, indicated in shades of red (dark red represents strong contact). 

Total occlusal force and the occlusal forces in the denture and tooth regions were measured, 

and the average values of three sheets in each condition were compared. To measure the 

masticating efficiency, gummy candy (Glucolumn, GC) was masticated for 20 s, followed by 

a rinse with 10 cc of water for a couple of seconds. The rinse was expelled, collected, and 

evaluated using a glucose- measuring device (Glucosensor, GC) to measure the amount of 

glucose in the solution. For multiple comparisons, one-way analysis of variance (ANOVA) and 

a post hoc Tukey test for pairwise comparisons were employed. A paired t-test was used for 

the comparison of two data sets. A value of p < 0.05 was considered to be statistically 

significant. 

 

RESULTS  

Average total occlusal force in Conditions 1 (without denture), 2 (with denture without implant 

retention), and 3 (ISRPD) was 231.1, 240.3, and 398.0 N, respectively. (Table 1) Condition 3 

showed significantly higher total occlusal force than that of the others, but there was no 

significant difference between Conditions 1 and 2. The average occlusal force at the denture 

area in Conditions 2 and 3 was 93.7 and 253.3 N, respectively. ISRPD showed significantly 

higher occlusal force at the denture area than that of removable partial dentures without implant 

retention. Average occlusal force at the tooth area in Conditions 1, 2, and 3 was 231.1, 146.5, 

and 133.8 N, respectively. Condition 1 showed a higher score than that of the others, but there 

were no statically significant differences. Average glucose concentrations in Conditions 2 and 

3 were 166.8 and 213.1 mg/dL, respectively. There was a statistically significant difference 

between them. (Table 2) 

 

DISCUSSION 

In in vitro studies dealing with Kennedy class I or II situations, it has been demonstrated that 

positions more to the posterior reduce the pressure on the alveolar ridge and hence the 

periosteum more favorably in comparison to situations where implants are positioned more to 

the anterior.18 In situations with molar support the least amount of displacement of the mucosal 

tissues under load is seen.19 It is well documented that implants placed at the distal extension 

of the denture base will minimize the resultant denture displacement. However, there are great 

differences in settling during a chewing load between the implant and mucosa under the denture 

base.13 To protect implants from excessive force, stress-breaking attachments have been 

manufactured as conventional commercial attachments.19 The initial retention of a mandibular 

Kennedy class I implant-assisted removable partial denture retained by two stud attachment 

systems indicates its clinical predictability and performance and influences patient 
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acceptance.20 However, these attachments do not fully compensate for the different amount of 

pressure displacement of the mucosa due to individual variations.21,22 Many different 

attachments may be used to connect implants such as cover screws, healing caps, stress-

breaking ball attachment and O-ring attachments. Several studies have evaluated the retention 

of attachments in implant-retained Overdentures.23 Regarding total occlusal force, in the 

present study, ISRPD showed significantly higher values than those of the other conditions. 

This was similar to previously reported data [20, 21]. The support provided from implants may 

prevent the settlement of the dentures and thereby increase total occlusal force. By contrast, 

there was no significant difference between dentures without implant support (Condition 2) 

and the non-denture condition (Condition 1). This implies that total occlusal force was almost 

the same in these conditions, regardless of the presence or absence of conventional partial 

dentures. A larger total occlusal force may be the cause of the pain at the denture-bearing 

mucosa, and may prevent an increase in total occlusal force. In the present study, the 

concentration of glucose exuded from gummy candy as a consequence of grinding at the 

occlusion was measured and defined as masticatory efficiency. In the present study, occlusion 

at the molar regions varied among subjects in association with the number and distribution of 

the remaining teeth, and this may have been a cause for variation; thus, we did not measure 

masticatory efficiency without dentures. Further prospective research with a larger sample size 

is expected to elucidate the effect of ISRPD on occlusal performance. 

 

CONCLUSION 

It was notes that supporting free-end missing removable partial dentures with implants 

increased both the occlusal force and masticatory efficiency. 
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TABLES 

 

Table 1- Occlusal efficiency in various conditions related to ISRPD in the present study. 

 Condition 1 Condition 2 Condition 3 p value 

Average Total 

occlusal force 

231.1 N 240.3 N 398.0 N 0.314 

Average 

occlusal force 

at the denture 

area 

211 N 93.7 N 253.3 N 0.0431 

Average 

occlusal force 

at the tooth 

area 

231.1 N 146.5 N 133.8 N 0.589 

p≤0.05 is significant 

 

Table 2- Masticatory efficiency in various conditions related to ISRPD in the present 

study. 

 Condition 1 Condition 2 Condition 3 p value 

Average 

glucose 

concentrations 

141.1 mg/dL 166.8 213.1 mg/dL 0.014 
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ABS TRACT  
 

BACKGROUND 

Healthcare worker’s adherence to prevent the spread is related directly to their 

knowledge and attitude towards practices. Postgraduates (PG’s) are expected to be 

at high risk of infection due to their exposure to saliva, blood, and aerosol / droplet 

production during dental procedures. We wanted to assess knowledge, attitude and 

practice of Indian dental postgraduate students to prevent the spread of novel 

coronavirus (Covid-19)  

 

METHODS 

The comprehensive cross-sectional survey questionnaire study was designed. The 

survey was conducted in the lockdown period (May 2020) among the Indian dental 

postgraduate students. A total of 1560 postgraduates made up the sample of study. 

The survey questionnaire was divided into four parts as demographic details, 

knowledge (9), attitude (7), and practice (5). The institutional ethical committee 

approved the study. The obtained data were transferred to the SPSS 13.01 program 

to draw the result. 

 

RESULTS 

Among the total participants (N = 1570), 64.81 % were women, 20 % of the total 

postgraduate students were not working in college. When the subjects were 

questioned regarding knowledge of Covid-19, female postgraduates compared to 

male, non working postgraduates, working postgraduate students of central zone and 

other zones showed higher knowledge. Also, while assessing the attitude and 

preventive measures taken by postgraduates, statistically significant difference was 

obtained irrespective of knowledge. 

 

CONCLUSIONS 

Dental postgraduate students did not have sufficient knowledge about the present 

critical situation. It is necessary that they should update their knowledge by pursuing 

educational courses regarding Covid-19 and by improving the standard of self- 

protection. 
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Coronavirus 19, Dental Postgraduate, Knowledge, Attitude, Practice, Survey. 
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BACK GRO UND  
 

 

 

Coronavirus disease 2019 abbreviated as “Covid-19” belongs 

to a family of single-stranded RNA viruses known as 

Coronaviridae and the disease was named Covid-19 by the 

World Health Organization (WHO). The coronavirus research 

group later renamed this pathogen as severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2).1 

In December 2019, novel coronavirus caused respiratory 

infection was first recognized in Wuhan, China.2 Person-to- 

person transmission through airborne droplets, feco-oral 

route, direct contact with an infected person or a 

contaminated surface is the mode of transmission of this 

deadly virus. It has an incubation interval of 2 - 14 days.3 The 

infected person usually presents with upper respiratory tract 

infection (URTI) and complains of high-grade fever, dry cough, 

and dyspnoea.4  

The majority of countries in the world have noticed a 

substantial number of Covid-19 cases from December 2019 to 

January 30, 2020. Old age people with low immunity and 

medical problems, especially related to lungs, are more 

susceptible to Covid-19 disease.5 The WHO had announced the 

rampant spread of SARS-CoV-2 and its related disease (Covid-

19) as a public health exigency with a currently known 

comprehensive mortality rate of 3.4 %.6 The emergency 

committee has stated that the outspread of Covid-19 can be 

tackled by early recognition, segregation, implementation of a 

robust system to trace contacts and prompt treatment.7  

Till date, no antiviral therapy or vaccine has been explicitly 

recommended for Covid-19. Therefore, taking preventive 

measures to control Covid-19 infection is the most critical 

intervention.8 Healthcare workers from the primary sector are 

constantly in contact with the patients in healthcare settings 

and hence dental healthcare professionals are expected to be 

at high risk of infection due to the exposure to saliva, blood, 

and aerosol / droplet production during the majority of the 

dental procedures.9 Therefore, SARS-CoV-2 dissemination 

during dental procedure may occur by aerosol / droplet 

ingestion from infected persons or direct contact with oral 

cavity, oral fluids, infected instruments and materials. Even 

though the risk of exposure is there in different areas of jobs, 

dental practitioners are facing the higher risk of coronavirus.10 

Lessons learnt from the 2003 epidemic of extreme acute 

respiratory coronavirus syndrome indicate that awareness 

and behaviour towards infectious diseases are correlated with 

the degree of panic emotion and can further complicate the 

attempts to reduce the transmission of the disease. In order to 

promote Covid-19 epidemic control in India, there is an 

immediate need at this crucial moment to consider the 

consciousness of the dentist about Covid-19. 

We wanted to assess knowledge, attitude and practice of 

Indian dental postgraduate students to prevent the spread of 

novel coronavirus 19. 

 

 

ME TH OD S  
 

 

This cross-sectional questionnaire survey was conducted from 

May 7 to May 13 during the lockdown period in 2020. Since it 

was not suitable or practical to do a community-based national 

sampling survey throughout the course of this critical period, 

we decided to gather the data online. Relying on the author's 

network, a google form link was created and posted / reposted 

to the "WhatsApp" groups; the link was also posted on 

"Instagram", "Facebook" and “Twitter” account with the 

hashtag of Postgraduate dental students. This form contained 

a brief introduction to the focus and objectives of the survey. 

Informed consent was obtained from each participant before 

participation. Postgraduate students who were of Indian 

nationality, registered in any state dental council and who 

agreed to participate in the study were instructed to complete 

the questionnaire by clicking the link. Although the 

questionnaire was also distributed by the guiding staff, we did 

not constrict our sample to one state residents only. Residents 

of other states were also eligible for this survey if they were 

willing to participate. Confidentiality of the study participant's 

information was maintained throughout the study by making 

the participant's information anonymous and asking the 

participants to provide honest answers. 

 

 

Ethi ca l  Appr ov al  

The Ethical Committee approved the study protocol and 

procedures before the formal survey. Participants had to 

answer a true - false question (Likert scale). After confirmation 

of the options, the participants were directed to submit the 

form.  

 

 

The questionnaire was made up of two parts: First part 

was of demographic details, which had gender, health sector 

information, year of postgraduation, and regional information, 

and the second part had a questionnaire on knowledge of 

Covid-19, prevention of spread and attitude towards the 

treatment of patients. The questionnaire was developed after 

reviewing pertinent literature and was validated by doing a 

pilot study. The developed survey was then distributed to 

twenty randomly selected instructors to evaluate its 

readability and effectiveness. Refinements were made as 

needed to enhance interpretation and structure the questions 

before the final sample was circulated to the research 

population. 

The questionnaire had nine questions on knowledge; (K1 - 

K4) regarding clinical presentation, (K5 - K7) regarding the 

transmission route and (K7 - K9) regarding knowledge of self 

- protection, five questions on how to practice to avert the 

iatrogenic spread (P1 - P5) and seven questions on the attitude 

of dentist towards the treatment of the patient (A1 - A7). 

(Table no: 1 - 3) These questions were answered on a true / 

false basis. One point was given to a correct knowledge 

response and zero point was awarded to an incorrect 

response. The overall score for knowledge varied from 0 to 10, 

with more points showing better knowledge regarding Covid-

19. Comparison of demographic details of respondents with 

mean knowledge, attitude and practice score was made by 

independent t - test and One-way ANOVA test. A P - value of 

less than 0.05 was considered statistically significant. 

 

 

S ta ti s ti cal  An aly si s   

The obtained data were transferred to the SPSS 13.01 software 

to draw the result. Independent t test and One - way ANOVA 

test was used for intragroup and intergroup analysis.  
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RES ULT S  
 

 

 

A total of 1560 participants completed the survey 

questionnaire. Among the final sample, 64.81 % (1011) were 

women, and 35.2 % (549) were men. While dividing the 

participants according to the working status, 20 % of 

postgraduates were not working in any institution. Out of 80 

% working postgraduate students, 21 % postgraduates were 

of deemed colleges, 2.7 % of government colleges, 56.4 % of 

private colleges. Also, participants were categorised according 

to zones of India. The mean of total correct answers regarding 

knowledge given by male and female postgraduate students 

was 82.35 %. When comparing the association between 

gender of respondents with the level of knowledge, there was 

a statistically significant difference in males and females (P - 

value = 0.0048) according to an independent t - test. 

Association between gender of respondents and level of 

knowledge showed statistically significant difference, showing 

a high level of knowledge in 44.51 % of female respondents 

and 38.80 % of male respondents. When asked about 

interaction with a wild animal could cause Covid-19 (K5) and 

the measures taken to avoid Covid-19 infection were not 

obligatory for children and young adults (K9), there was a 

significant statistical difference between the responses of male 

and female respondents where the knowledge of females was 

higher regarding the same. But when asked about the spread 

of infection by infected individuals (K7), males showed higher 

knowledge with statistically significant values using the chi - 

square test. But when asked questions related to the 

prevention of the spread of Covid-19 and attitude towards the 

treatment of patients, there was no statistical difference 

between male (P = 0.3670) and female respondents (P = 

0.6609). (Table 3) 

Out of total postgraduate students, 20 % of the students 

were not working in college in this pandemic outburst. When 

comparing responses of working postgraduate students in 

different universities with postgraduate students who were 

not working, results showed that the working postgraduate 

students had higher knowledge than nonworking students 

though, statistically insignificant using One-way ANOVA test. 

Overall government college’s postgraduate students showed 

higher knowledge when compared with PG’s working in other 

healthcare sectors and the PG’s who were not working in the 

colleges. Also, when asked about the modes of transmission of 

infection, (K5, K6) 100 % correct responses were given from 

students working in government colleges. In case of questions 

regarding the main clinical symptom for Covid-19, 

postgraduate students of deemed colleges have given the right 

answers showing a statistically significant value using the chi 

- square test. Also, there was statistically significant difference 

in result when we compared to different health sectors with 

measures taken to prevent the spread of infection and attitude 

towards the treatment of the patient. Using Tukey’s multiple 

post hoc procedures, there was a statistically significant 

intragroup difference between government and deemed 

college students (P = 0.05) when asked regarding measures 

taken to prevent the spread of infection. Also, a significant was 

seen when compared between deemed vs nonworking (P = 

0.03) and students working in private colleges (p = 0.03). 

(Table 4)  

Majority of the responses were from western (48.3 %) and 

southern zone (41 %) across India whereas northern zone 

accounted for 5 %, central zone 3.3 % and least i.e. 2.5 % 

formed eastern zone. While comparing the respondents 

working in different zones of India with the correct 

knowledge, the central zone (P = 0.0001) of India showed a 

high level of knowledge with statistically significant results 

using One-way ANOVA test. In case of questions regarding 

clinical presentation and modes of transmission (K1, K6, K8), 

the central zone accounted higher knowledge score with 

statistically significant results. Eastern zone postgraduate 

students showed 100 % correct knowledge about clinical 

presentation and (K1, K3) and transmission route (K9) of the 

disease with statistically significant values. Northern zone 

respondents showed a statistically significant result on the 

questions concerning symptomatic and supportive treatment 

that could help the patients of Covid-19 (K3) when compared 

with another zone. Also, when asked about the main clinical 

symptoms of Covid-19 (K1), responses showed a statistically 

significant difference between different zones, with central 

and eastern zone showing the highest score with a statistically 

significant difference using the chi-square test. Also, there was 

no statistically significant result when compared to different 

zones with measures to prevent the spread of infection and 

attitude towards the treatment of patients. (Table 5) 

Most participants agreed that taking precautions such as 

practising proper hand hygiene (98.27 %), disinfecting the 

contact surface (96.92), wearing PPE (94.04), isolation of cases 

(94.42) can prevent the spread of disease (P1 - P5). In case of 

questions concerning the role of dentists in Covid-19 

pandemic (P5), 98.85 % of participants agreed that dentists 

had a role in increasing the awareness and educating people. 

Participants were asked seven questions for assessing the 

attitude towards the treatment of patients. Total of 99.81 % 

population agreed that proper medical and travel history was 

a must before consulting the patient (A1). 81.73 % 

participants agreed that if patients were continuously 

coughing or sneezing, they should be referred to flu clinic for 

testing whereas 13.46 % disagrees with the statement and 

4.81 % participants opted for I don’t know option (A2). 95.96 

% of participants agreed that if the dental personnel had flu 

like symptoms, they should not be allowed to work on the 

patients (A3). 

 
Knowledge Questionnaire to Understand the Awareness about Novel Coronavirus Correct % Incorrect % 

K1. COVID-19's principal clinical symptoms are fever, tiredness, dry cough, and myalgia. 97.31 2.69 
K2. Common cold, runny nose, stuffy nose and sneezing are less common in people with COVID-19 virus infections. 52.12 47.88 

K3. COVID - 2019 currently does not have an effective cure, but symptomatic and supportive care can aid many patients 98.65 1.35 
K4. Not all patients will advance to critical stage with COVID - 2019. Only those who are aged, suffering from chronic diseases and 

overweight has higher incidence. 
85.19 14.81 

K5. Interactions with wild animals will lead to COVID-19 virus infection. 84.81 15.19 
K6. When there is no fever, individuals with COVID - 2019 cannot infect others with the viral infection. 93.27 6.73 

K7. This virus (COVID-19) is spread by infected individuals through airborne droplets. 94.42 5.58 
K8. General medical masks can be used by ordinary residents for preventing COVID-19 infection. 27.31 72.69 

K9. Measures to avoid COVID-19 infection are not obligatory for children and young adults. 93.27 6.73 

Table 1. Responses for Knowledge Questionnaire from Respondents 
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Practice and Attitude Related Questionnaire to Assess Iatrogenic Spread of Infection Agree % Disagree % I don’t know % 
P1. Does cleaning hand by using hand rub or soap based on alcohol can prevent the spread of infection? 98.27 1.35 0.38 

P2. Does cleaning and disinfecting the surface in contact with known or suspect patients routinely can prevent 
infection from spreading? 

96.92 1.35 1.73 

P3. Could PPE like mask, dental goggle, and gloves prevent the spread of infection? 94.04 4.23 1.73 
P4. Can isolation of known or suspected patients in suitably ventilated single rooms prevent spread? 94.42 2.88 2.69 

P5. Does dentist have a role to play in educating the public and increasing awareness about COVID-19 infection. 98.85 0.38 0.77 
A1. By taking proper medical or travel history before consulting the patient. 99.81 0.19 0.00 

A2. Patients coughing or sneezing should be referred to the hospital without treatment. 81.73 13.46 4.81 
A3. Dental personnel with flu - like symptoms should not be permitted to work with the patient. 95.96 3.65 0.38 

A4. Before and after use, case paper should be sprayed with the disinfecting solution 93.65 3.65 2.69 
A5. Dentist should postpone appointment if there is no urgent need for treatment. 98.65 0.96 0.38 

A6. Dentists should use their personal protective kit while conversing with patients. 85.96 11.73 2.31 
A7. For consultation or treatment cashless payment option should be preferred 98.08 1.54 0.38 

Table 2. Responses for Practice and Attitude Questionnaire from Respondents 

 

Variables 
Male Female 

t - Value P - Value 
Mean SD Mean SD 

Knowledge 8.17 1.01 8.31 0.95 - 2.8231 0.0048* 
Practice 11.75 0.75 11.72 0.85 0.9023 0.3670 
Attitude 13.42 0.84 13.44 0.93 - 0.4388 0.6609 

Table 3. Comparison of Male and Female Respondents with Mean Knowledge, Practice, and Attitude Scores by Independent t Test. (*P < 0.05) 

 

Health Sectors 
Knowledge Practice Attitude 

Mean SD Mean SD Mean SD 
Deemed college 8.35 1.01 11.68 0.90 13.37 0.95 

Government college 8.50 0.83 11.93 0.26 13.07 1.30 
Private college 8.25 0.96 11.70 0.88 13.45 0.89 

Not working 8.19 0.98 11.83 0.51 13.47 0.79 
Total 8.26 0.97 11.73 0.81 13.43 0.90 

F - value 2.3268 3.0650 3.2059 
p - value 0.0730 0.0271* 0.0224* 

Pair wise comparisons by Tukeys multiple posthoc procedures 
Deemed vs Govt. - P = 0.0500* - 

Deemed vs Not W - - P = 0.0337* 
Deemed vs Private - - P = 0.0348* 

Table 4. Comparison of Respondent Works in Different Health Sectors with Mean Knowledge;  

Practice and Attitude Scores by One Way ANOVA Test Followed by Tukeys Multiple Posthoc Procedures (*P < 0.05) 

 

Zones 
Knowledge Practice Attitude 

Mean SD Mean SD Mean Sd 
Central zone 8.47 1.05 11.59 1.04 13.59 0.70 
Eastern zone 7.92 0.84 12.00 0.00 13.54 0.85 

Nor then zone 8.19 1.15 11.81 0.56 13.46 0.64 
Southern zone 8.14 0.95 11.74 0.86 13.45 0.90 
Western zone 8.38 0.95 11.71 0.80 13.39 0.93 

Total 8.26 0.97 11.73 0.81 13.43 0.90 
F - value 7.5682 1.7730 0.9069 
P - value 0.0001* 0.1317 0.4590 

Pair wise comparisons by Tukeys multiple posthoc procedures 
Central vs Eastern P = 0.0500* - - 

Eastern vs Western P = 0.0304* - - 
Southern vs Western P = 0.0001* - - 

Table 5. Comparison of Respondent Works in Different Zones with Mean Knowledge;  

Practice and Attitude Scores by One Way ANOVA Test Followed by Tukeys Multiple Post hoc Procedures (*P < 0.05) 

 
 

 

DI SCU S SI ON  
 

 

 

In case of questions regarding disinfection of case sheet, 93.65 

% participants agreed that the case sheet should be disinfected 

before and after use (A4). 98.95 % of participants agreed that 

if the need of treatment was not urgent, treatment should be 

postponed (A5). While conversing with patients, 85.96 % of 

participants agreed that dentists should wear PPE kit whereas 

11.73 % population disagreed with the statement. Most of the 

participants preferred the option of cashless payment for 

consultation or treatment (A7).     

      To the best of our knowledge, this is the first study in India 

to assess the knowledge, measures of prevention taken by 

dentists, and attitude towards the treatment of patients in 

Covid-19 pandemic among Indian dental postgraduate 

students. This period is considered as one of the difficult 

periods for the health sector workers and has many challenges 

and tension, but there are obligations and duties of doctors 

toward patients, society, and members of their families. To 

help healthcare workers WHO is working closely with leading 

experts, governments and partners to rapidly expand scientific 

information on this new virus and to provide timely advice on 

steps to protect human health and prevent the spread of this 

pandemic. 

We examined the characteristics of awareness, prevention 

and attitude towards Covid-19 and identified some 

demographic variables correlated with knowledge, attitude 

and practice; these results are helpful to public health decision 

makers and health professionals in identifying target groups 

for Covid-19 health and prevention and education with respect 

to different zones of India. In this study, predominantly 

females, students working in government dental colleges and 

respondents residing in the central zone of India showed a 

higher level of knowledge. Although we found statistically 

significant differences in results only when comparing gender 

with knowledge questionnaire.  

The finding of a correct high rate of Covid-19 knowledge in 

Indian dental postgraduates was expected because this 

epidemiological survey was conducted during the late 

lockdown 3.0 phase in India. Still, results showed that more 

than 50 % of the population was having a low level of 
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knowledge. Because of the problematic situation of the 

epidemic and the overwhelming news reports on this public 

health emergency, this population should actively learn about 

this infectious disease or have sufficiently good knowledge 

Attitudes towards Covid-19 were optimistic; most 

postgraduates took precautions to prevent infection of Covid-

19 by using PPE, isolation from known or suspected patients, 

regular cleaning of hands by using hand rub. Also, they took 

adequate precautions by avoiding going to busy areas, 

including train stations, and discouraging public transport. 

Such rigid protective policies may be attributed largely to the 

very stringent preventive and regulatory measures introduced 

by municipal governments such as the prohibition of public 

meetings and social gatherings. Unfortunately, when asked 

about do dentists have a role to play in educating the public, 

and increasing awareness about Covid-19 infection, 0.4 % of 

postgraduates denied the statement whereas 0.8 % 

postgraduates selected I don't know option. 

According to WHO guidelines, doctors should understand 

and follow the instructions on adequate infection prevention 

and control (IPC) and get well trained for using personal 

protective equipment’s (PPE).11 Healthcare workers who deal 

with suspected or confirmed Covid-19 cases should be given 

clear instructions on the use of medical face masks, protective 

eye glasses, gloves and a waterproof dress, before starting any 

procedure.12 A hand hygiene practice should be carried out 

before and after commencement of any procedure and surface 

in contact with known or suspected patient should be cleaned 

with disinfecting solution and a regular fumigation should be 

carried out.13 

This survey shows the levels of knowledge, attitudes and 

practices on Covid-19 among the participants which will be 

helpful in designing effective educational programmes. The 

current survey, in fact, exposes the need for more 

comprehensive education programmes with focus on 

consistency of information from WHO, Dental council of India 

(DCI) and related authorities. 

 

 
 

 

CONC LU S ION S  
 

 

 

The dental postgraduate students will be gearing up to 

complete the clinical work soon, but unfortunately, they did 

not have sufficient knowledge regarding the critical situation. 

By pursuing educational courses and updates regarding 

Coronavirus 19, they can improve the standard of self- 

protection and treatment. Training to treat patients should be 

structured according to various demographic conditions, and 

management processes of hospitals should ensure that 

frontline staff have adequate time to relax during corona 

pandemic to prevent overwork and involuntary mistakes. 
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full text of this article at jemds.com. 
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Removable prosthesis is probably one of the oldest types of dental therapy used to 

rehabilitate patients with complete or partial edentulousness. The main function of 

the edentulous alveolar ridge is to provide a major area of support for the dentures.1 

Ill-fitting prosthesis leads to a condition where there is no longer adequate support 

of bone due to RRR. Hence, rehabilitation of such cases pose a clinical challenge, as 

there is a decreased denture foundation area for support, retention and stability.2  

Residual ridge resorption (RRR) is the severe atrophy of alveolar bone underlying 

the mucoperiosteum. RRR affects the alveolar bone morphology, resulting in a 

decreased denture foundation area and increased inter-alveolar ridge space. The 

increase in inter-ridge distance provides a huge restorative space which results in a 

heavier complete denture due to greater volume of denture base material. This 

increase in restorative space amalgamates with the long lip length of the patient 

which gives rise to huge challenge to the success of the complete denture. Also, 

decreased denture foundation area increases the heaviness of the prosthesis and 

negatively affects the retention of the denture due to gravity.3  

Various weight-reduction techniques have been used in the past using a rigid 

three-dimensional spacer, such as dental stone (Ackerman, 1955), cellophane-

wrapped asbestos, silicone putty during laboratory preparation to keep denture base 

content out of the intended hollow cavity of the prosthesis. The following case report 

describes a distinct lab technique for construction of hollow maxillary complete 

denture for a patient with severe RRR. 

 

 
 

 

PRE SE NTA TI ON O F CA S E  

 

 

A 69-year-old male patient registered with the chief complaint of missing teeth to the 

Department of Prosthodontics, KLE VK Institute of Dental Sciences, Belagavi, 

Karnataka. The patient's medical history was not significant. Past dental history 

showed that the patient has been a denture wearer for 4 to 5 years, and the maxillary 

prosthesis was loose. His denture was rendered twice in this period. Intraoral 

evaluation showed severely resorbed maxilla with increased inter-ridge space of 

41mm. No other clinical abnormality was present.  
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As conventional method of denture fabrication would have 

resulted in a hefty complete denture and as the patient was not 

ready for implant surgical procedure because of economic 

reasons, the possible treatment plans available to implement 

after clinical and radiographic evaluation were a hollow 

maxillary complete denture and a conventional mandibular 

denture. This treatment was conferred in detail with the 

patient. After thorough examination and patient’s approval the 

verdict was made. Mandibular complete denture was 

fabricated using conventional technique. 

Following steps were followed for the fabrication of hollow 

maxillary complete denture. Try-in of maxillary complete 

denture (heat cure denture base) following conventional 

technique was done. The flask with interchangeable counter 

flask was used for the fabrication of hollow denture. The term 

"interchangeable technique" refers to a method that employs 

the use of one base flask with two interchangeable counter 

flasks. 

With the exception of using admix technique at the 

definitive impression stage and a neutral zone impression 

technique at the maxillo-mandibular relation stage, all steps 

for conventional complete denture fabrication were followed 

until the try-in stage. The trial maxillary and mandibular 

denture was invested and dewaxed in the conventional 

manner. After dewaxing, the flask was separated and a 2 mm 

thick layer of modelling wax was adapted on the intaglio 

surface of tooth and on the buccal and lingual wall created 

after wax elimination. The thickness was further checked with 

the help of k-file. (Figure 1) The area where the thickness of 

wax was less, wax was added layer by layer and the area where 

the thickness of wax was more, it was removed by scraping 

with the help of carver. 

After adjusting the thickness of wax, Vaseline was applied 

over the modelling wax surface and the trial packing was done 

by placing the roll of clay in between the flasks to see the space 

available between the intaglio surface of tooth and the denture 

base. A polyethylene sheet was used at the time of trial closure. 

Later, the flask was separated and the thickness of clay was 

assessed. (Figure 2) After that, separating media (cold mould 

seal) was applied on the entire surface of base flask including 

permanent denture base and clay and the second counter 

flasking was carried out with another counter flask which 

perfectly fitted the base flask. 

 

 

 

 

 

 

 

 

 

 

Figure 1. 

Thickness of Wax 
Measured with the 
Help of File 

 

 

 

 

 

 

 

 

 

Figure 4. 

Self-Cure Acrylic Shell 
was Prepared in the 
Groove Created by 
Removing the Clay. 

 

 

 

 

 

 

 

Figure 2. 

Trial Closure was 
Carried Out Using 
Modelling Wax in 
between the 
Flasks. 

 

 

 

 

 

Figure 5. 

Hollow Shells were 
Placed Over the 
Permanent Denture 
Base and Sealed with 
the Help of Self-Cure 
Material. 

 

 

 

 

 

 

Figure 3. 

Indentation of 
Clay was Created 
in the Counter 
Flask Which is 
Seen as a Groove 

 

 

 

 

 

 

 

 

Figure 6. 

Floating Hollow 
Denture 
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The flask was separated after final setting of the dental 

plaster and the clay was removed (Figure 3). Later a shell of 

cold cure acrylic was prepared in the groove which was 

obtained by removing the clay from the counter flask (Figure 

4). After polymerization, the self-cure acrylic resin (DPI self-

cure) shell was removed from the counter flask and placed 

over the base flask with permanent denture base and 

stabilised with the help of few drops of cyanoacrylate. Trial 

closure of the base flask and counter flask having teeth was 

done to check for the hindrance while seating of flask together. 

Interferences present were checked with the help of 

articulating paper and removed by selective trimming of the 

tooth and acrylic shell. 

After getting the proper closure between the flasks, the 

borders of acrylic shell were sealed with the help of self-cure 

acrylic resin material (Figure 5) and water dipping test was 

carried out to see the proper seal. After confirming the seal, 

final packing was carried out using heat-cure acrylic resin 

material (DPI heat cure). Long curing cycle was followed and 

later the denture was removed from the flask. 

Denture was checked for adequate seal and hollowness by 

immersing the prosthesis in a clear jar of water. The denture 

was floating in the jar with water giving evidence of 

hollowness. The final denture was finished and polished, 

denture was delivered to the patient. Post insertion 

instructions were given to the patient. 

 

 

DI SCU S SI O N  

 

Conventional dentures fabricated on severely resorbed ridges 

are unstable, non-retentive and inefficient. Also, extensive 

weight of prosthesis provided to patients with severe RRR can 

worsen the prognosis by accelerating resorption of the 

residual ridge.4 This may be due to the continuous pressure 

exerted on the residual ridge by the heavy denture even at 

rest.5 Systemic illness, financial problems and unwillingness 

for the surgery will rule out the case for implant surgical and 

bone augmentation procedure. Therefore, the conventional 

denture becomes the treatment option left in such cases.6 

Bone resorption begins shortly after complete tooth 

extraction and continues for the rest of the patient's life. 

Individual variations in resorption rates are difficult to predict. 

Because of its complicated aetiology, it is therefore poorly 

known. Modification can be made to the conventional denture 

in addition to the modification in impression technique to 

prevent the bone loss.7 The foregoing literature reports that 

hollow dentures have been fabricated to decrease the volume 

of the denture material so as to prevent the problem 

associated with it. This ideology was supported by the study of 

Kalra A et al. In his study, he concluded that the denture 

retention and stability values of conventional dentures and 

hollow dentures were not found to be statistically significant.8 

Also, Shah RJ et al. in her study on hollow mandibular complete 

denture concluded that reducing the heaviness of the dentures 

will prevent transmission of damaging forces to the atrophic 

ridge that would otherwise be transmitted from a 

conventional heavy prosthesis to the underlying mucosa.9 He 

had also described an innovative technique for the 

construction of hollow denture using 3D printed resin spacer 

guide. But the drawback of this system includes cost and 

accessibility of 3D scanner, 3D printer and dental SG resin 

material.10 Some of the techniques had even tried silicone 

putty as a spacer for hollowing the prosthesis; however, its 

retrieval was a difficult prospect from the hollow cavity later 

on, due to its stiffness after complete polymerization of the 

prosthesis.11 Anchal Qanungo et al. had described a hollowing 

technique using glycerine soap as this does not interfere with 

the curing of heat cure acrylic resin as the boiling point of 

glycerine is 2900. The disadvantage being sealing the margins 

which could result in microleakage.12  

To serve as a spacer, Chaturvedi et al. rolled dental plaster 

dough with pumice and sugar syrup and spread it over the 

heat-cured foundation. Following that, the heat cure resin was 

mixed, packed, and processed. A bur was used to make two 

narrow holes in the denture, distal to the posterior most teeth. 

The dental cement–pumice and sugar syrup were then scraped 

off and placed in water.13  

This technique overcomes the drawbacks of the older 

techniques. Present technique maintains volume of denture 

without increasing the weight by “hollowing out” the denture 

base. The technique of using a flask with two interchangeable 

lids and clay was very convenient for the fabrication of hollow 

maxillary denture. However, inappropriate orientation of two 

parts of flask can lead to discrepancy. 

 

 
 

 

CONC LU S ION S  
 

 

Excessive ridge resorption leaves a broad restorative gap 

between the residual ridges. In such condition, prosthetic 

rehabilitation often results in increase in the prosthesis height 

and weight which will overload the residual alveolar ridges 

and indirectly jeopardising the prosthesis retention and 

stability. 

Pre-prosthetic treatment and implant-retained prosthesis 

may not always be feasible options in such cases because of 

systemic conditions or expenses. Thus, in such situations a 

light-weight complete denture prosthesis is a feasible option 

which decreases leverages by reducing the extra load on the 

underlying mucosa. 
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Assessment of Knowledge, Attitude, and Practices about 
Early Childhood Caries among Postgraduates of Healthcare 
Professional Courses in Belagavi City: A Questionnaire Study
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Ab s t r Ac t 
Aim and objective: The aim and objective of the study was to assess the knowledge, attitude, and practices about early childhood caries (ECC) 
among postgraduates of healthcare professional courses of Belagavi city.
Materials and methods: A sample of 400 participants were divided into four groups: dental, medical, homeopathy, and Ayurveda. An 18-item 
validated questionnaire containing four domains of professional demographic data, knowledge, attitude, and practices was distributed among 
the participants. The data collected were statistically analyzed.
Results: The descriptive analysis was used followed by Chi square for association and one-way ANOVA for comparison followed by the Karl 
Pearson correlation coefficient for determining the correlation between knowledge, attitude, and practices of postgraduates. The results were 
found to be highly statistically significant when correlation was done between knowledge, attitude, and practices among the postgraduates 
of healthcare professional courses (p < 0.0001).
Clinical significance: The findings that we get from this study are helpful in gauging the knowledge, attitude, and practices about ECC among 
postgraduates of healthcare professional courses in Belagavi city, which will help us to recommend the respective governing bodies to include 
ECC in their curriculum and train them, which will help in reducing the prevalence of ECC.
Conclusion: The study concludes that there is a need to increase the level of knowledge, attitude, and practices among postgraduates of 
healthcare professional courses about ECC.
Keywords: Early childhood caries, Healthcare professionals, Perception.
Journal of South Asian Association of Pediatric Dentistry (2021): 10.5005/jp-journals-10077-3066

In t r o d u c t I o n 
Globally, dental caries is claimed to be the most common chronic 
disease of childhood. Although dental caries has been declining 
around the world, the problem of early childhood caries (ECC) 
has remained unchanged in many parts of the world, especially 
in the socially deprived population.1 Dental caries that affects the 
dentition of preschool children (<71 months of age), which may 
even start as soon as the first primary tooth erupts, is referred to as 
ECC. The primary teeth are mainly responsible for a child’s general 
health, speech development, aesthetics, and self-esteem, thus it is 
important to prevent and treat caries-affected teeth at the earliest. 
Children experiencing ECC may experience pain while eating, and 
thus, they are often underweight. Correspondingly, it has been 
seen that children having poor oral health also demonstrate poor 
school performance by almost 2.3 times.2

In India, a prevalence of 44% of ECC has been reported among 
8–48-month-old children.3 In rural south India, the prevalence has 
been reported to be 40.6% among 0–3-year-old children.4 Despite 
having two dental institutions in the Belagavi city, a recent study 
by Sankeshwari et al. reveals a high prevalence of dental caries, i.e., 
67.22% in children of this city.5

Young children and their parents visit pediatricians and 
primary care physicians in the initial period. The newborns and 
young children are generally examined in their early years of life 
by them, when prevention is critical and enduring behaviors are 
to be established; thus, these appointments must be considered 

as prospects to upsurge awareness about oral health evaluations 
and refer children, who are at caries-risk, to dental care.6 General 
practitioners, thus, must identify the necessity for and profits of 
early examinations so that they can commence their pivotal role 
in prevention of ECC.7 A considerable number of studies have 
been carried out in order to evaluate the knowledge, awareness, 
and referral practices for ECC among primary healthcare providers 
of the medical field, but very few have been conducted among 
other healthcare professionals. So, the aim of this study was to 
assess knowledge, attitude, and practices about ECC among the 
postgraduate students of dental, medical, homeopathy, and 
Ayurveda of Belagavi city.
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MAt e r I A l s A n d Me t h o d s 
A cross-sectional, descriptive questionnaire study was conducted 
in the Department of Pediatric and Preventive Dentistry, KLE VK 
Institute of Dental Sciences, KLE Academy of Higher Education 
and Research, Belagavi. Ethical approval was obtained from the 
institutional review board (Sl. No.1283) and permission to conduct 
the study was taken from the respective institutions from where 
sample were to be collected. STROBE guidelines were followed 
for our study. Simple random sampling was used in our study. 
Sample size of 326 was calculated using standard sample size 
formula and previous studies, which was rounded to 400.1 Study 
population included postgraduate students pertaining to various 
specialties, which were dental (93), medical (170), homeopathy (120), 
and Ayurveda (70). Subsequently among them, the participants 
who have given their consent from dental except pediatric 
postgraduates (93), medical (144), homeopathy (109), and Ayurveda 
(54) healthcare professional courses were included in our study.

Eighteen questions were obtained from different published 
articles1,6,8 and were modified covering the aspects required for 
this study. A pilot study was conducted and an Alpha Cronbach 
coefficient of 0.82 was calculated to test the reliability of the 
questionnaire. The questionnaire consisted of four components. 
The first component asked the participants to provide their 
professional demographic data, the second dealt with the 
knowledge of ECC, the third dealt with the attitude, and the last 
component was the practices of referral followed for prevention 
of ECC among healthcare professionals. The response to all the 
questions were measured on five-point Likert scale: “Strongly 
agree,” “Agree,” “Neutral,” “Disagree,” and “Strongly disagree.”

The inclusion criteria for the study were the postgraduates of 
dental (except pediatric postgraduates), medical, and Ayurveda 
institutes of KLE Academy of Higher Education and research, 

Belagavi, and AM Shaikh Homeopathy Institute, Belagavi. The 
exclusion criteria for our study were undergraduate students and 
the participants who do not give their consent.

The study was explained to the participants beforehand and 
volunteered participants were asked to gather in a lecture hall at 
a predetermined date and time. A written informed consent was 
obtained from all the participants and instruction regarding the 
questionnaire was given; the questionnaire was then distributed 
among 400 participants. Abundant time was given to the participants 
to complete their questionnaire; thereafter, the questionnaires 
were collected from them. The identity of the surveyor was kept 
anonymous. The data collected were compiled and statistically 
analyzed using the SPSS software (version 21.0 Chicago, IL, USA).

re s u lts 
In the present study, all the 400 participants returned their forms 
and there were no dropouts. The study included 39.75% male and 
60.25% female. The mean age of the surveyed professionals was 
25.43 years (Table 1).

The association between different demographic profiles of 
students with levels of knowledge, attitude, and practices in the 
prevention of ECC was analyzed using the Chi-square test (Table 2). 
It was seen that all the professionals had low knowledge, attitude, 
and practices, which was statistically significant (p < 0.0001). A 
questionwise response of the participants for 18 questions has been 
tabulated on the five-point Likert scale (Table 3).

When the comparison for knowledge was done among the 
professionals, dental postgraduates had higher knowledge (91.4%) 
followed by homeopathy (33.94%) and medical (29.86%) with least 
being in Ayurveda postgraduates (11.11%) (Fig. 1). With respect 
to attitude in prevention of ECC, dental postgraduates (76.34%) 
had high attitude followed by medical (55.94%) and homeopathy 

Table 1: Demographic profile of postgraduates

Demographic profile No of students % of students
Age groups
 21–25 years 232 58.00
 26–30 years 168 42.00
Mean 25.43
SD 1.97
Gender
 Male 159 39.75
 Female 241 60.25
Type of course
 Ayurveda 54 13.50
 Homeopathy 109 27.25
 Medical 144 36.00
 Dental 93 23.25
 Total 400 100.00

Table 2: Association of knowledge, attitude, and practices with different types of courses by Chi-square test

Course Low knowledge (%) High knowledge (%) Low attitude (%) High attitude (%) Low practices (%) High practices (%)
Dental 8.60 91.4 23.36 76.34 83.87 16.13
Medical 70.14 29.86 43.06 56.94 38.19 61.81
Homeopathy 66.06 33.94 69.72 30.28 71.56 28.44
Ayurveda 88.89 11.11 85.19 14.81 85.19 14.81
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(30.28%) with least among the Ayurveda (14.81%) (Fig. 1). With 
respect to practice of referral to a pediatric dentist in prevention 
of ECC, the medical postgraduates (61.81%) showed highest 
followed by homeopathy (28.44%) and dental (except pediatric 
postgraduates) (16.13%) with least being in Ayurveda (14.81%) 
(Fig. 1) (Table 2).

The results showed that, when the knowledge about importance 
of primary teeth was assessed, 52.75% strongly agreed but it was 
found to be statistically insignificant. Knowledge and attitude 
about whether decayed primary teeth will affect the permanent 
dentition 44.50% agreed and p value of 0.0089 was obtained, which 
was found to be statistically significant (p < 0.05). Assessment of 
attitude regarding a child’s first visit to the dentist showed p value 
of 0.0269 that was found to be statistically significant (p < 0.05). 
Referral practices of a pediatric patient to a specialized dentist and 
treating the cavitated lesions at early stages for benefitting the total 
expenditure were found to be statistically insignificant. Also, the 
practices regarding prevention of ECC by proper diet counseling, 

introduction of toothbrush, and use of fluoridated toothpaste were 
found to be statistically significant (p < 0.05).

The comparison of knowledge, attitude, and practice among 
the postgraduates of four healthcare professionals was done using 
the one-way ANOVA test (p < 0.05); it was found to be statistically 
highly significant (p < 0.0001) (Fig. 2).

The correlation between the knowledge, attitude, and practices 
in prevention of ECC was done using the Karl Pearson’s correlation 
coefficient and it was found to be statistically highly significant 
(p = 0.0001) (Table 4) (Fig. 3).

dI s c u s s I o n 
Early childhood caries is a form of dental caries that usually affects 
the preschool children and may start as soon as the first tooth 
erupts in the oral cavity. When left untreated it results in pain and 
potential life-threatening infections that ultimately deteriorate the 
overall quality of life of a child, hence the preliminary need at this 

Table 3: Questionwise responses of participants

S. no. Questions Strongly disagree % Disagree% Neutral% Agree% Strongly agree%
Q1 Child’s overall health and development affected by 

ECC?
0.25 5.00 7.25 56.25 31.25

Q2 Does caries occur in milk teeth? 0.00 5.00 8.00 46.50 40.50
Q3 Do you think that the primary/milk teeth are 

important?
0.00 0.75 7.00 39.50 52.75

Q4 Does overnight bottle feeding affect the child’s oral 
health?

0.25 2.25 16.75 42.50 38.25

Q5 Should parents clean their child’s mouth after 
feeding?

0.25 4.50 11.50 29.75 54.00

Q6 Should parents clean their child’s mouth after 
feeding?

19.25 47.50 6.25 20.50 6.50

Q7 Does the type of weaning from liquids to solids 
makes the child more prone to acquire caries?

0.25 14.00 29.50 43.75 12.50

Q8 Does the decayed primary teeth affect the 
permanent/succedaneous dentition?

6.25 5.25 19.25 44.50 24.50

Q9 Do you think medical practitioners should have the 
knowledge about systemic effect of ECC?

0.00 0.75 4.50 48.25 46.50

Q11 What is your opinion on child visiting their dentist by 
their first birthday?

5.00 2.75 28.25 37.50 26.50

Q12 Necessity of treating primary teeth even when they 
shed off/exfoliate?

2.75 5.75 13.50 39.75 38.25

Q13 Should a pediatric patient be referred to a specialized 
dentist?

0.00 1.25 10.75 46.25 41.75

Q14 Does ECC affect the child’s social behavior and self-
esteem?

0.25 4.50 18.75 43.00 33.50

Q15 Do you think proper diet counseling will prevent the 
risk of acquiring ECC?

0.25 1.00 12.00 48.75 38.00

Q16 Should children be introduced with a toothbrush by 
6 months of age?

1.75 20.50 29.00 30.25 18.50

Q17 Does treating cavitated lesions at early stages is 
beneficial in terms of total expenditure?

0.00 3.50 12.75 48.75 35.00

Q18 Should “fluoridated toothpaste” be used in children 
younger than 3 years of age?

14.50 24.75 27.25 21.00 12.50

S. no Question 6 months (%) 1 year (%) 1&1/2 year (%) 6 years (%) Only when a problem arises (%)
Q 10 When should the child pay a first 

visit to a dentist?
9.75 5.50 15.50 35.35 34
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hour is primary preventive strategies for good oral health, which 
should be put as an essential priority in public health.

Children in their early ages are brought to the physician often 
more than a pediatric dentist, thus physicians play an important 
role in providing essential information about oral health care to 

the parents and also to the children at their young age. In Indian 
population, there is an inclination toward the use of Ayurvedic 
and homeopathic medicine. In a study conducted by Jawla et 
al., 48% of the people preferred Ayurvedic treatment and 17% 
preferred homeopathic treatment for common ailments. In 
cases of emergency, 50% people preferred the use of allopathic 
medicine.9 Thus along with dental, a common effort put by medical, 
Ayurvedic, and homeopathic healthcare professionals is necessary 
to prevent ECC at preliminary stages. The American Academy of 
Pediatric Dentistry guidelines on infant oral health recommend 
that all other healthcare professionals who serve parents and 
infants should provide education on the etiology and prevention 
of ECC.10 Thus, there can be large improvement in access to dental 
health education and referral practices to a pediatric dentist if 
child oral health disease prevention and promotion strategies are 
incorporated into all healthcare professionals’ curriculum.

Fig. 1: Association between type of course and levels of knowledge, 
attitude, and practice of ECC by the Chi-square test

Fig. 2: Comparison of types of courses with mean knowledge, attitude, 
and practice scores prevention of ECC by the one-way ANOVA test

Fig. 3: Scatter diagram of correlation between knowledge, attitude, and practice scores prevention of ECC

Table 4: Correlation between knowledge, attitude, and practice scores 
prevention of early childhood caries by the Karl Pearson’s correlation 
coefficient

Variables

Correlation between

r value t value p value
Knowledge vs attitude 0.6186 15.7090 0.0001*
Knowledge vs practice 0.2614 5.4019 0.0001*
Attitude vs practice 0.3674 7.8804 0.0001*

*p < 0.05
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The findings of the present study reveal that there are overall low 
levels of knowledge, attitude, and practices among postgraduates 
of healthcare professional courses about ECC. Although levels of 
knowledge and attitude were found to be highest among dental 
postgraduates (except pediatric postgraduates) but practices were 
still found to be low in them as compared to others. About 50% of 
the respondents strongly agreed when asked about whether milk 
teeth are important for a child and 48% of the respondents agreed 
that decayed primary teeth affect the permanent dentition; this 
shows that they had the basic knowledge about primary teeth, 
dental decay, and its ill effects. But when they were asked if the 
treatment for decayed primary teeth is necessary even though they 
will eventually shed off, only 40% respondents strongly agreed; 
this threw the light on low positive attitudes of the postgraduates 
toward treatment of ECC. Only 40% of the respondents strongly 
agreed to refer the pediatric patient to a specialized dentist for 
the treatment and 35% of the respondents strongly agreed to the 
fact that treating cavitated lesions at early stages is beneficial in 
terms of total expenditure, which clearly shows the low level of 
practices being followed among the postgraduates of healthcare 
professional courses.

A similar study was conducted among undergraduate students 
by Olatosi et al.,8 which stated that 32.6% of the respondents agreed 
that a child’s first visit to the dentist should be on or before the age 
of 1 year, whereas in our study only 28% of the respondents strongly 
agreed; 81% of respondents in our study agreed that putting babies 
to sleep with a bottle containing infant formula/breast milk can 
predispose to ECC; the results were comparable to this study in 
which about 74.4% agreed.8

One more study was conducted by Gaddam et al.11 on 
knowledge and attitudes on early childhood oral health among 
medical and dental graduate students. About 57.14% of the final-
year dental students knew the recommended age for child’s first 
dental visit, which was quite higher as compared to the results 
found in our study, which was only 28%.

A research was conducted by Prathima et al.12 regarding 
awareness, attitudes, and practices of pediatricians regarding ECC 
and infant oral healthcare of children in Puducherry; 39% of them 
were cognizant about maternally derived Streptococcus mutans. 
Similar to our study, this study also emphasized information as well 
as training on infant oral health care.

Indira et al.13 piloted a research to study the knowledge, 
attitude, and practices of the pediatricians toward infant oral health 
care. The study showed that most of them were less aware of the 
first dental visit and ECC, which was a parallel finding in our study. 
All pediatricians agreed that both medical and dental professionals 
together are accountable for infant oral health care, which was also 
found in our study. A team work as well as appropriate education 
and training is necessary for enabling them to provide caries risk 
assessment and preventive oral health services, which will be 
advantageous for the children.

In support to the findings of our study, a cross-sectional study 
was conducted among pediatricians and family physicians in Riyadh 
city by Alshunaiber, which stated that the participants’ practice was 
lower (42.6%) compared with their attitude (86.1%) and knowledge 
(65.3%).14

Family healthcare physicians tend to play a vital role in 
prevention of ECC because they are the ones who primarily interact 
with young children before dental professionals come into role. 
Thus, there is a need to create more awareness among medical, 

Ayurvedic, and homeopathic healthcare professionals and their 
postgraduates about ECC.

The discordance in attitudes and practices among the study 
population is directly related to their low levels of knowledge about 
ECC. Thus, educating the healthcare professionals regarding ECC 
and its effect on permanent teeth and child’s health will help in 
elevating the levels of knowledge, attitude, and practices among 
them.

cl I n I c A l sI g n I f I c A n c e 
The findings that we get from this study are helpful in gauging the 
knowledge, attitude, and practices about ECC among postgraduates 
of healthcare professional courses in Belagavi city, which will help 
us to recommend the respective governing bodies to include ECC 
in their curriculum and train them, which will ultimately help in 
reducing the prevalence of ECC.

co n c lu s I o n 
Thus, from this study the following conclusions can be drawn:
Majority of the participants were not aware about ECC.

• A correlation exists between the quality of education and the 
attitude of proficiency in surveyed population.

• There is a need for education regarding ECC among postgraduates 
of other healthcare professional courses to broaden the horizon 
so as to combat the disease together.

lI M I tAt I o n s o f t h e st u dy 
The study was conducted in a small geographical area and study 
population. In future, a study can be undertaken over a larger 
geographical area over a large study population.
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Abstract 

Background: Free radicals produced by inflammatory cells like neutrophils in response to pathogens play a major 

role in tissue destruction observed during periodontitis. Proanthocyanidins from Vitis vinefera or Grape seed 

extract (GSE) have been reported as a potent antioxidant (AO) against oxidative stress. Their AO activity has 

been tested using blood neutrophils but not salivary neutrophils from chronic periodontitis (CP) patients, making 

this the first study of its kind. This study aimed to evaluate and compare the AO effect of proanthocyanidins on 

respiratory burst of human neutrophils in periodontally healthy versus CP patients. 

Methods: A case control in-vitro study was conducted from 2008 to 2009 among patients visiting the dental 

college. Saliva rinse samples were obtained and neutrophils isolated from 60 individuals divided into 

periodontally healthy (Group A) and CP patients (Group B). Samples were incubated with equal concentrations 

of nitroblue tetrazolium (NBT), without GSE (control) and with 5µg/mL, 10µg/mL and 15µg/mL of GSE. Colour 

change was read spectrophotometrically at 560 nm. Student’s unpaired t- test was used for analysis with statistical 

significance set at p<0.05.  

Results: Inhibition of NBT reduction increased with increasing concentrations of GSE. Effective concentrations 

were 10µg/ml and 15µg/ml GSE in healthy and 15µg/ml GSE in chronic periodontitis. Chronic periodontitis 

group showed greater NBT reduction implying greater oxidative stress. 

Conclusion: Proanthocyanidins from GSE provided a dose-dependent inhibitory effect on the respiratory burst 

of salivary neutrophils. Higher concentrations of GSE were needed in CP patients 
 

Keywords: Antioxidants; Chronic periodontitis; Nitroblue tetrazolium assay, Proanthocyanidins; Vitis vinifera 
 

INTRODUCTION

Chronic periodontitis (CP) causes progressive 

destruction of the tooth supporting structures, resulting 

from complex interactions between host’s immune 

response and pathogenic microbes.1,2 Bacterial 

stimulation causes neutrophils, in the gingival sulcular 

tissues and saliva, to produce free radicals (FR) and 

reactive oxygen species like superoxide via respiratory 

burst creating heightened oxidative damage to 

periodontal tissues.4, 5 

Imbalance in the body’s antioxidant (AO) mechanisms 

leads to FR-induced oxidative stress (OS) requiring 

externally administered AO. Higher costs and 

numerous side effects of commercially available AO 

are shifting the paradigm towards natural products.6 

Vitis vinifera (grapes) seeds are one such natural 

source of AO. Grape seed oligomeric 

proanthocyanidins (OPCs) are the most potent natural 

AO, several folds more active than dietary AO like 

vitamins C and E.9-11 OPC can neutralize FR by 

http://www.ijmscr.com/
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inhibiting the activity of xanthine oxidase as well as 

hyaluronidase, elastase, collagenase and β-

glucuronidase involved in CP pathogenesis.10-12  

This warrants evaluation of the AO property of OPCs. 

Their direct superoxide-scavenging activity was 

assessed using nitroblue tetrazolium (NBT) reduction 

assay.13-16 NBT offers the advantage of high 

sensitivity, ready availability, ease of performance and 

low cost.13-16 For greater ease, objectivity and to 

minimize observer bias, spectrophotometry was 

used.18 Mitigation of NBT reduction by GSE has been 

tested using blood neutrophils but not salivary 

neutrophils from CP patients, making this the first 

study of its kind.12  

 Thus, this study aimed to evaluate and compare the 

effect of proanthocyanidins from Vitis vinifera seeds 

on the respiratory burst of human neutrophils in the 

saliva of healthy and CP patients. 

METHODS: 

This case control in-vitro study was conducted at KLE 

V.K Institute of Dental Sciences, Belgaum, India after 

obtaining ethical clearance from the Institutional 

Review Board. 

The study enrolled 60 individuals aged 25-45 years, of 

either gender after obtaining written informed consent. 

Among them 30 individuals were periodontally 

healthy (Group A) (Figure 1) and 30 were diagnosed 

with Chronic Periodontitis (Group B) (Figure 2) as per 

Ramfjord’s Periodontal Disease Index (PDI).19 

Individuals with systemic diseases in the past 3 

months, pregnant women, those with regular use of 

antibiotics and/or anti- inflammatory drugs, as well as 

those who used smoke/smokeless tobacco and betel 

nut were excluded. The study was carried out by a 

single observer who was blinded to the study groups. 

Subjects were asked to rinse their mouth with 20ml of 

tap water for 5 seconds and expectorate. Each patient 

was then asked to rinse with 15ml of Hank’s balanced 

salt solution (HIMEDIA LABS), swish the solution 

for 30s and expectorated into a polypropylene vessel. 

This sequence was repeated without interruption for 

three consecutive times. The samples were then sent 

for microbiological analysis and were processed 

within 24hrs under the supervision of a qualified 

microbiologist. 

The collected solution was stirred for 10 min and then 

centrifuged for 10 min at 200rpm. The sediment was 

washed once by re- suspension in Hank’s balanced salt 

solution and re- centrifuged. The resulting pellet 

consisted of PMNs, epithelial cells and debris. This 

pellet was passed through 20µm nylon mesh to 

separate PMNs from epithelial cells and debris. 

The resultant pellet was divided into four equal parts 

(1 ml each) and placed in four test tubes. NBT (0.1%) 

(Journal of Andrology 2003) and different 

concentrations of GSE were added to the test tubes as 

follows           

Control test tube (TC): 1ml pellet + 1 ml DMSO 

(0.5%) + 1 ml NBT (0.1%) 

Test tube 1 (T1): 1 ml pellet + 5µg/ ml GSE + 1 ml 

NBT 

Test tube 2 (T2): 1 ml pellet + 10µg/ ml GSE + 1 ml 

NBT 

Test tube 3 (T3): 1 ml pellet + 15µg/ ml GSE + 1 ml 

NBT 

The test tubes were incubated at 370 C for 30 minutes. 

(Journal of Andrology 2003) 

The colour change from yellow nitroblue tetrazolium 

to blue black formazan (Figure 3) was read at 560 nm 

in a spectrophotometer (Shimadzu UV-1700 UV 

Pharmaspec Spectrophotometer). (Figure 4). 

Hank’s Balanced Salt Solution (HBSS), GSE solution 

and NBT solution were prepared according to study 

instructions. 

For HBSS, 9.8g of Hank’s balanced salt (HiMedia 

Laboratories, Mumbai, India) was suspended in 900 

mL tissue culture grade water, with constant gentle 

stirring until the powder was completely dissolved. To 

this, 0.35g of sodium bicarbonate powder was added 

and stirred until dissolved. The pH was adjusted to 0.2-

0.3 pH units below the desired pH using 1N hydrogen 

chloride or 1N sodium hydroxide since the pH tends to 

rise during filtration. The final volume was made up to 

1000 mL with tissue grade water. The solution was 

filtered through a sterile membrane filter with a 

porosity of 0.22 micron or less. The desired amount 

was aseptically dispensed into sterile containers and 

stored in dark at 2ºC - 8ºC until use.  

For Grape Seed Extract solution, a standardized GSE 

containing 95% OPC fraction was commercially 
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obtained. 10mg of this GSE was dissolved in 10 mL of 

0.5% dimethyl sulfoxide (DMSO) solution 

(containing 1mL DMSO in 200 mL water). 0.5 mL, 1 

mL and 1.5 mL of this solution were dissolved in 0.5% 

DMSO separately to make the final volume up to 100 

mL each, such that three different GSE solutions were 

obtained with GSE concentrations of 5 µg/mL, 10 

µg/mL and 15µg/mL respectively. Concentrations 

above 15µg/mL showed cytotoxic effects on the 

cells.10 

NBT solution (0.1%) was prepared by adding 10 mg 

(1 tablet) of NBT (Sigma Laboratories) to 100 mL of 

phosphate buffer saline (pH 7.2) and stirred at room 

temperature for 1 hour. NBT solution was filtered with 

a 0.2 mm filter.  

The color change from yellow NBT to blue black 

formazan was read at 560 nm in a spectrophotometer.  

Percent NBT reduction was calculated by the 

following formula: NBT reduction % = (OD of test – 

OD of control) / OD of control.17 

Data was compiled & analyzed using statistical 

software R software version 3.6.1 and Microsoft 

Excel. Categorical variables were represented as 

frequency table. Continuous variables were recorded 

as mean ± standard deviation (SD). Inter-group 

comparisons and changes in NBT assay levels were 

analyzed using student’s unpaired t- test. p-value 

<0.05 was considered statistically significant. 

RESULTS: 

The mean NBT assay values for both groups are 

presented in Table-1. With increasing GSE 

concentrations, a decrease in the mean NBT assay 

values (signifying mean NBT reduction) was noted in 

both groups. These NBT assay values for different 

GSE concentrations as well as the control were found 

to be significantly greater in Group B – Chronic 

Periodontitis compared to Group A – Periodontally 

healthy (p<0.0001) (Table-1).  

Table-2 summarizes the intra-group comparison of 

NBT assay values between different GSE 

concentrations. No significant difference in these 

values was noted between T1 (5 µg/mL GSE) and TC 

(control) in both the groups (p>0.05). Within Group A, 

the mean NBT reduction was significantly lower in T2 

(10 µg/mL GSE) and T3 (15 µg/mL GSE) when each 

was compared to TC (p=0.0372 and p=0.0197, 

respectively) and T1 (p=0.0204 and p=0.0055, 

respectively), while it showed no significant 

difference between T2 and T3 (p=0.0917). Within 

Group B, the mean NBT reduction was significantly 

lower in T2 and T3 when each was compared to TC 

(p<0.0001 for both) and T1 (p<0.0001 for both), while 

it was significantly lower in T3 compared to T2 

(p<0.0001). 

Table-3 presents the intra-group comparison of 

percent NBT reduction by different concentrations of 

GSE with respect to the control. With an increase in 

GSE concentration, there was a decrease in the mean 

% NBT reduction in both the groups. Hence, the 

maximum decrease in % NBT reduction was seen with 

15 µg/mL GSE concentration in both the groups. 

DISCUSSION: 

Inflammatory conditions like chronic periodontitis are 

associated with increased oxidative stress generated 

from neutrophils and bacterial interactions during 

phagocytosis. This contributes to disease pathogenesis 

and can be mitigated by antioxidants.4-6 With the 

body’s own inherent AO defense system falling short 

and the commercial AO products posing limitations, 

the focus has shifted to harnessing the benefits of 

natural AO (phytochemicals).8-11 Hence, this study 

was conducted to evaluate and compare the AO effect 

of GSE-derived OPC on the respiratory burst of 

human neutrophils isolated from the saliva of healthy 

individuals versus CP patients.  

Salivary PMNs were employed since their functional 

activity was found to be comparable with that of blood 

and crevicular PMNs.6 Moreover, studies indicated 

that salivary PMNs could function even after leaving 

the gingival crevices and their functions could be 

correlated with the disease state.21  

The pathogenesis underlying CP involves the 

production of FR-like superoxide by PMNs.4-6 This 

superoxide converts yellow NBT to blue formazan.13-

16 Anti-oxidants such as GSE-derived OPC inhibit 

these FR, thus inhibiting NBT reduction.13-16 This was 

reflected in the present study by the decrease in the 

mean NBT assay values with increasing GSE 

concentrations, implying a decrease in the respiratory 

burst of neutrophils. The dose-dependent inhibition of 

NBT reduction, and hence, superoxide generation, by 

OPC was in concordance with the works of Carini et 

al, who studied the inhibitory properties of 
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proanthocyanidins from Vitis vinifera seeds on the 

respiratory burst of activated human blood 

neutrophils.12 This concentration-dependent increase 

in AO activity was also in line with the studies 

conducted by Houde et al as well as Bagchi et al.10,11 

In the current research, NBT reduction was observed 

to be greater in CP patients compared to periodontally 

healthy individuals, implying an increased production 

of oxygen FR (ROS) in CP, thus requiring a higher 

concentration (15µg/mL) of AO (GSE) to neutralize 

the same. These findings are in accordance with the 

works of Chapple et al who concluded that increased 

oxidative stress arising from host-microbial 

interactions lies at the heart of periodontal tissue 

damage.5 GSE provides useful AO effects in such 

cases due to their FR-scavenging and metal-chelating 

properties.22 Another in vitro study by Houde et al 

found that GSE-treated macrophages, when stimulated 

with lipopolysaccharide of periodontal pathogens like 

Actinobacillus actinomycetemcomitans or 

Fusobacterium nucleatum, demonstrated decreased 

nitric oxide and ROS production than non-GSE-

treated macrophages.10 

Hence, the present study is the first to establish that 

GSE-derived OPC provided a dose-dependent 

inhibitory effect on the respiratory burst of human 

salivary neutrophils in CP as well as in health. Higher 

concentrations (15μg/ml) of this AO are needed in CP 

patients compared to healthy individuals due to greater 

oxidative stress in CP. This paves the way for the 

exploration of GSE/OPC preparations in various 

forms as preventive and/or therapeutic adjuncts to 

conventional periodontal therapy.22 

However, this research has its limitations in being a 

single-center, in-vitro study with limited sample size. 

These can be overcome by multicentric, long-term, 

prospective, interventional clinical studies with a 

larger sample size. 

CONCLUSION: 

Proanthocyanidins derived from Vitis vinifera extract 

have provided a dose-dependent inhibitory effect on 

the respiratory burst of human salivary neutrophils in 

CP as well as in health. Higher concentrations of this 

AO are needed in CP patients compared to healthy 

individuals due to greater oxidative stress in CP. 

The findings of the study are significant and prove that 

grape seed proanthocyanidins can be applied clinically 

as preventive and/ or therapeutic adjuncts to 

conventional periodontal therapy. Further clinical 

studies are required in order to unveil the mechanism 

of this novel and highly potent antioxidant. 
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FIGURES: 

LEGENDS – 

Figure 1 – Healthy periodontium 

Figure 2 – Chronic periodontitis 

Figure 3 – Colour change 

Figure 4 – Spectrophotometer 
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Figure 1: Healthy periodontium 

 

 

Figure 2: Chronic periodontitis 

 

 

Figure 3: Colour change 
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Figure 4: Spectrophotometer 
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Diagnosis, Treatment and Referral in 

Belagavi District, Karnataka, India:  
A Cross-sectional Study

INTRODUCTION
Periodontal disease is one of the major health care problems seen 
among patients [1]. The multifactorial aetiology of periodontal 
disease is an interplay of micro-organisms and host response [2]. 
About 10-15% of the patients with gingivitis are susceptible to 
advanced periodontal disease and this affects about 85% of adults 
over 65 years [3]. Undiagnosed and untreated periodontal disease 
is one of the fastest growing healthcare burden faced by the society 
[1,3]. The usual scenario with the general dental practitioners is 
to address the patient’s chief complaint symptoms only [4]. Most 
periodontal diseases do not show symptoms and patients are not 
aware or concerned until the disease reaches the advanced stage 
and the symptoms become obvious like tooth mobility, bleeding 
gums or recession [5,6].

Lack of variability with respect to the periodontal care provided by 
the dentist may result in different outcomes [7]. In addition, delayed 
referral of periodontitis cases may be partially responsible for 
the deterioration in periodontal status [7]. Majority of the referred 
patients to a periodontist are when teeth showed signs of mobility 
or when the chief complaint of patient is mobile teeth, where even 
a periodontal intervention would result in unpredictable outcomes 
[5,8]. Mild to moderate chronic periodontitis can be (is) treated by 
a general dentist with Scaling and Root Planning (SRP) [9]. SRP 

can reduce probing depths, inhibit disease progression, and reduce 
the level of clinical inflammation. However, the average number 
of cleanings received in the general dental office was considered 
less than the standard of care according to the severity of the 
disease [9,10]. In a study by McFall WT et al., it was determined 
that, in most private practice, patient records were deficient of 
diagnostic information on periodontal status. It is self-evident that 
treatment requires a definitive diagnosis, i.e., a disease cannot be 
adequately treated unless first diagnosed [11]. The general dentist, 
is the professional who knows the patient best and must take the 
lead in developing a periodontal diagnosis, treatment, referral to a 
specialist, maintenance and monitoring of periodontal disease. The 
treating dentist should involve the patient through education and 
motivation regarding the inter-relationship between periodontal/oral 
health and systemic conditions [12].

Wide variation in diagnosis and treatment has been cited as a problem 
in dentistry and attributed to a lack of an accepted standard of care 
[13]. Among various factors, treatment variability and delayed referral 
may be partially responsible for the deterioration in periodontal 
status [14]. This established a need to evaluate the views and 
practice of dentists to correctly identify periodontal disease. Studies 
conducted in this area have attempted to analyse the attitude and 
perception of dental practitioner towards periodontal diagnosis, 
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ABSTRACT
Introduction: Periodontitis poses a major burden to the society 
because of lack of awareness about periodontal health among the 
population. Patients diagnosed with periodontitis require special 
attention which usually goes unnoticed due to lack of comprehensive 
periodontal examination. The standard of periodontal care varies 
among the dentists.

Aim: To assess the perception of the dentists towards periodontal 
diagnosis, treatment and referral.

Materials and Methods: A cross-sectional web-based questionnaire 
survey was conducted in the Department of Periodontics, KLE 
Academy of Higher Education and Research (KAHER), VK Institute 
of Dental Sciences, Belgaum, Karnataka, India, between October 
2020 to January 2021 among the dentists in Belagavi district of 
Karnataka. A total of 19 custom designed multiple choice, open 
ended and checklist questions were formulated and an online link 
to the questions was circulated via email and whatsApp among 
professional colleagues. The questions were designed to embark 
on periodontal diagnosis, treatment provided by the dental 
practitioners and their routine referral to a periodontist. The data 
acquired was statistically evaluated using descriptive analysis 
with the IBM Statistical Package for the Social Sciences (SPSS) 

software (Version 20.0 Chicago IL, USA) and Chi-square test with 
a significance level of p<0.05.

Results: Of the total responses obtained (n=150), 98.6% of the 
dentists carried out full mouth examination. Dentists surveyed 
were aware of the parameters for periodontal diagnosis, 73.3% 
used periodontal probe and 92.7% were aware of the critical 
probing depth. A total of 68.6% of the dentists provided scaling 
followed by referral to a periodontist. Statistical significance was 
observed between the years of experience of a dental practitioner 
towards the awareness of interrelationship between periodontitis 
and systemic health (p=0.009). Female practitioners contributed 
more to education and motivation regarding periodontal health 
(p=0.048). Treatment outcomes and longer periodontal recall were 
the factors considered by 66% of the dentists that influenced a 
periodontal referral.

Conclusion: Within the limitations of the study, it was found 
that the dentists were able to diagnose periodontitis, majority 
of them provided scaling followed by periodontal consultation. 
Mucogingival deformity was most often planned for a periodontal 
referral. Contribution towards patient education, motivation 
and reinforcement to have a regular periodontal maintenance 
therapy was positively implemented in their practice.
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treatment strategies and referral [8,12,15]. Similar survey has not 
been conducted regarding the dentists’ attitude towards periodontal 
diagnosis, treatment and their referral pattern in Belagavi district of 
Karnataka. Therefore, this questionnaire survey was conducted 
with the aim to understand the knowledge, attitude and perception 
of the dentists towards periodontal diagnosis, treatment and referral 
in Belagavi district of Karnataka.

MATERIALS AND METHODS
A cross-sectional, questionnaire survey was conducted between 
October 2020 to January 2021 at KLE Academy of Higher Education 
and Research (KAHER), VK Institute of Dental Sciences, Belgaum, 
Karnataka, India. All responses from dentists with qualification of 
either Bachelors of Dental Sciences (BDS) or Masters of Dental 
Sciences (MDS) owning a dental clinic in Belagavi district of 
Karnataka were selected. Ethical approval was obtained from 
Institutional Ethical Review Board of KAHER KLE VK Institute of 
Dental Sciences, Belagavi (IEC NO. 1371).

inclusion criteria: All responses from dentists with qualification 
of either Bachelors of Dental Sciences (BDS) or Masters of Dental 
Sciences (MDS) owning a dental clinic in Belagavi district of 
Karnataka were included in the study.

exclusion criteria: Responses from the periodontists were excluded. 

Sample size calculation: The data obtained from the pilot study 
was used to determine the sample size, using the formula N=4PQ/
D2 (where, N stands for sample size, P stands for highest prevalence 
which was 90 for pilot study, Q=100-P and D stands for acceptable 
error or lowest prevalence-5%). Thus, sample size obtained was 144. It 
was rounded off to a minimum of 150 dentists to ascertain the results.

Questionnaire
A total of 19 custom designed multiple choice, open ended and 
checklist questions were formulated in English language. The 
questions with regards to treatment and referral was based on 
existing questionnaire studies [5,8,12,15]. The questionnaire was 
shared with the members of Indian Dental Association, Belagavi 
branch through whatsApp group and they were requested to forward 
it to their colleagues with the aim to obtain maximum responses from 
the private practitioners practising in Belagavi district of Karnataka. 
The responses obtained from October 2020 to January 2021 were 
selected for further analysis. 

The questionnaire was validated for relevance of questions particular 
to the topic of the survey (face validity) and for the reliability of the 
options provided (content validity) with a Content Validity Index score 
(CVIs) of 0.60 by the professors from the Department of Periodontics, 
KLE VKIDS Belagavi, Karnataka, India, along with a subject expert.

A pilot survey was conducted on 15 dentists to assess the reliability 
and internal consistency of the questionnaire which revealed that the 
survey was reliable with the Cronbach’s alpha internal consistency 
score of 0.8.

STATISTICAL ANALYSIS
The individual responses from each participant were recorded and 
tabulated on an MS Excel sheet (Microsoft Corporation) Descriptive 
analysis was done using IBM SPSS software (Version 20.0 Chicago 
IL, USA). For each question, independent percentage was calculated 
to determine the frequency of the responses. Chi-square test was 
applied to know the statistical significance in the responder’s 
knowledge about periodontal diagnosis, treatment, maintenance 
and referral pattern with a significance level of p<0.05.

RESULTS
Demographic data: Of 150 dentists, 66 (44%) were males and 
84 (56%) females and the mean age of the participants was 

Questions options n (%)

Gender
Male 66 (44%)

Female 84 (56%)

age

<25 years 4 (2.7%)

26 to 35 years 100 (66.7%)

36 to 45 years 40 (26.7%)

46 to 55 years 4 (2.7%)

>55 years 2 (1.3%)

Mean age 32.84±6.2 years

[Table/Fig-1]: Questions regarding demographic details of the participants.

Questions options n (%)

1.  What is your highest level 
of education?

Bachelor of Dental Sciences (B.D.S) 66 (44%)

Master of Dental Sciences (M.D.S) 84 (56%)

2.  What kind of practice do 
you follow?

General dentistry 52 (34.7%)

Only specialty related treatments 25 (16.7%)

Both of the above 73 (48.6%)

3.  Since how many years 
have you been into dental 
practice? 

0 to 5 years 78 (52%)

6 to 10 years 41 (27.3%)

>10 years 31 (20.7%)

4.  Do you own a private 
dental practice?

Yes 86 (57.3%)

No 64 (42.7%)

[Table/Fig-2]: Questions regarding qualification and practice details.

32.84±6.2 years [Table/Fig-1]. A 78 (52%) of the responders had an 
average practice experience of 0 to 5 years. Among them 66 (44%) 
had BDS and 84 (56%) had MDS as their highest qualification. A 
73 (48.6%) of the dentists practiced both general dentistry and 
speciality related treatment and 52 (34.7%) of the dentists practised 
only general dentistry [Table/Fig-2].

Questions responses n (%)

5.*  What according to you are the common 
dental problems for which patients visit a 
dentist?

Caries 146 (97.3%)

Periodontal 
disease

63 (42%)

Missing tooth 53 (35.3%)

Pain 9 (6%)

6.  Do you carry out comprehensive full mouth 
examination for your patients?

Yes 148 (98.6%)

No 2 (1.3%)

7.  Do you use a periodontal probe for 
examination of periodontitis cases?

Yes 110 (73.3%)

No 40 (26.7%)

8.  Are you aware of the critical probing depth 
for diagnosis of periodontal diseases?

Yes 139 (92.7%)

No 11 (7.3%)

8A*.  If yes, at what probing depth you would 
call a periodontist?

2.5 to 3 mm 8 (5.3%)

3 to 4 mm 34 (22.6%)

5 mm or more 113 (75.3%)

None of the 
above

5 (3.3%)

9.*  What clinical parameters do you record 
when considering a periodontal diagnosis?

Bleeding on 
probing

126 (84%)

Periodontal 
pockets

139 (92.6%)

Mobility 134 (89.3%)

Furcation 122 (81.3%)

Gingival 
recession

123 (82%)

Pathologic 
migration

102 (68%)

The data from the responses received were categorised into 
perception of dentists towards periodontal diagnosis, treatment and 
referral [Table/Fig-3].
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10.  Do you treat patients who complain of 
periodontal problems?

Yes 134 (89.3%)

No 16 (10.7%)

11.*  What treatment do you provide for patients 
diagnosed with periodontal disease?

Scaling and root 
planing

56 (37.3%)

Scaling followed 
by periodontal 
consultation

103 (68.6%)

Referral to a 
periodontist

41 (27.3%)

12.*  For which cases do you plan a periodontal 
consultation?

Persistent 
periodontal 
inflammation

109 (72.6%)

Recurrent 
periodontal 
abscess

93 (62%)

Mobile teeth 67 (44.6%)

Gingival 
enlargement

94 (62.6%)

Mucogingival 
deformities

110 (73.3%)

None of the 
above

4 (2.6%)

13.*  Do you practice any of the following 
procedures?

Gingivectomy 78 (52%)

Flap surgery 56 (37.3%)

Crown 
lengthening 

94 (62.6%)

Frenectomy/
vestibuloplasty

63 (42%)

Ridge 
augmentation

33 (22%)

Free gingival graft 35 (23.3%)

Implants 68 (45.3%)

None of the 
above

39 (26%)

14.*  What according to you is the most 
common periodontal treatment done by a 
periodontist?

Flap surgery 127 (84.6%)

Crown 
lengthening

77 (51.3%)

Excision 
of gingival 
enlargement

53 (35.3%)

Root coverage 
procedure 
(treatment for 
gingival recession)

60 (40%)

None of the 
above

2 (1.3%)

15.*  What factors according to you could 
influence a referral to a periodontist in 
private practice?

Patient 
compliance

68 (45.3%)

Lack of 
awareness about 
periodontal 
health

91 (60.6%)

Cost of the 
treatment

49 (32.6%)

Treatment 
outcome and 
periodontal recall

99 (66%)

None of the 
above

1 (0.6%)

16.  Do you reinforce the patients with periodontitis 
to have a regular maintenance therapy?

Yes 148 (98.7%)

No 2 (1.3%)

16A.*  If yes, for how long do you follow the 
maintenance therapy for patients after 
periodontal treatment?

Minimum 0 to 1 
month

12 (8%)

Minimum 3 to 6 
months

71 (47.3%)

Minimum 6 
months to 1 year

73 (48.7%)

None of the 
above

1 (0.6%)

17.  Do you contribute towards patient 
education, motivation and awareness 
about importance of periodontal health?

Yes 147 (98%)

No 3 (2%)

18.  Are you aware of the interrelationship 
between periodontitis and systemic 
conditions and their management?

Yes 142 (94.7%)

No 8 (5.3%)

19.  Do you attend any CDE programmes 
conducted by regulatory bodies regarding 
periodontal diagnosis and treatment?

Yes 93 (62%)

No 57 (38%)

[Table/Fig-3]: Questions regarding the perception of general dentistry practitioners 
towards periodontal diagnosis, treatment and referral. CDE: Continuing Dental 
Education.
*Multiple responses could be selected: Questions 5, 8A, 9, 11, 12,13,14,15, 16A

Periodontal diagnosis: Out of 150, 148 (98.7%) of the dentists 
carried out full mouth examination of their patients and 73.3% 
(110) of them used a periodontal probe for examination of the 
periodontium. A 139 (92.7%) of the dentists said they were aware 
of the critical probing depth [Table/Fig-3].

A total of 113 (75.3%) of the dentists considered the critical 
probing depth of more than 5 mm as the major criteria for a 
periodontal referral [Table/Fig-3]. According to the practitioners who 
participated in this survey, 91 (60.6%) considered lack of awareness 
of periodontal health and 99 (66%) noted unpredictable treatment 
outcome with frequent recall appointments as major factors which 
influenced their referral to a periodontist [Table/Fig-3]. A total of 148 
(98.7%) of the practicing dentists reinforced their patients to have 
a maintenance therapy [Table/Fig-3].

A total of 147 (98%) of the dentists contributed towards patient 
education, motivation and importance of periodontal health towards 
overall systemic health. Of all the dentists surveyed, 93 (62%) showed 
interest in attending Continuing Dental Education (CDE) programmes 
conducted by regulatory bodies regarding periodontal diagnosis and 
treatment [Table/Fig-3]. Periodontal pockets 139 (92.6%) and mobility 
134 (89.3%) were most frequently selected by the dentists in addition 
to the other parameters for periodontal diagnosis [Table/Fig-3].

The dentists with less than five years of experience contributed 
significantly towards diagnosing a periodontitis case and majority of 
the dentists were aware of the inter-relationship between periodontitis 
and systemic conditions which was statistically significant with 
p-value of 0.009 [Table/Fig-4].

Periodontal treatment: A total of 134 (89.3%) of the dentists 
provided treatment to the patients diagnosed with periodontitis 
[Table/Fig-3], out of which 103 (68.6%) provided scaling to the 
patients followed by periodontal consultation [Table/Fig-3].

Other periodontal procedures commonly carried out by the dentists 
in the present study were crown lengthening 94 (62.6%) followed 
by gingivectomy 78 (52%). In response to question regarding the 
treatment procedures done by a periodontist, the most common 
were flap surgeries 127 (84.6%), crown lengthening 77 (51.3%) and 
mucogingival surgeries 60 (40%).

Maintenance therapy and referral to a periodontist: Persistent 
periodontal inflammation 109 (72.7%) and mucogingival deformities 
110 (73.3%) were the common conditions for which a periodontal 
consultation was planned by the practitioners [Table/Fig-3]. A 73 (48.7%) 

years of 
experience

number of 
practioners 

n (%)

awareness of interrelationship 
between periodontitis and systemic 

conditions Chi-square 
value, 

 p-valueyes no

5 78 (52%) 74 4

9.501, 
0.009*

6 to 10 41 (27.3%) 37 4

>10 31 (20.7%) 31 0

Total 150 142 8

[Table/Fig-4]: Chi-square test for the association between years of experience 
and awareness of inter-relationship between periodontitis and systemic conditions.
*p<0.05 was considered statistically significant
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of the dentists planned maintenance therapy at an interval period of 
minimum six months to one year [Table/Fig-3]. A significant association 
was found towards patient education and motivation for periodontal 
health by female dentists which was statistically significant with p-value 
of 0.048 [Table/Fig-5].

DISCUSSION
The present survey documents the general trends in the belief and 
activity of dentists in regards to periodontal diagnosis, treatment, 
maintenance and referral. Chestnutt IG and Kinane DF in their 
study stated or warned that the clinical features of periodontal 
disease requires an increased level of vigilance by the clinician, 
which cannot be gained by visual inspection alone [16]. Therefore, 
a thorough screening and recording of pocket depths which are 
critical indicators of periodontal disease becomes a prerequisite for 
the dental clinician to optimally treat their patients [17]. 

Periodontal diseases do not show symptoms unless reached 
at advanced stages of destruction [18] therefore the basic full 
mouth periodontal examination of the teeth is mandatory [19]. 
The survey focused on understanding the perceptions of dentists 
to diagnose, treat and understand the referral patterns of a 
dentist towards periodontal disease. The responses obtained 
showed that the dentists were confident to screen and diagnose 
a periodontal disease. A comprehensive full mouth examination 
was practiced by most of the participants 148 (98.6%) of the 
study. 110 (73.3%) of the dentists used periodontal probe and 
139 (92.6%) were aware about the critical probing depth. Similar 
results were obtained by Darby IB et al., and Kraatz J et al., 
where 79.7% and 84% of the dentists screened the patients 
for periodontal disease respectively, however, only 40% of them 
carried out full mouth probing [18,20]. In contrary, a study by 
Ghiabi E and Weerasinghe S stated that only 37.8% carried out 
full mouth probing and 43.3% considered critical probing depth 
measurements for periodontal diagnosis [21].

A study by Chestnutt IG and Kinane DF conducted among Scottish 
dental practitioners stated that, the dentists were confident to 
diagnose a periodontitis case but only 40% provided basic treatment 
for the patients [16]. However, 103 (68.6%) of the dentists from the 
present survey provided the basic treatment protocol i.e., scaling 
and then referred the patients to a periodontist. Similar findings 
were reported by Jones JH and Manjunath SH and, Mali A et al., 
where, 86% and 98% of the dentists provided phase I therapy 
respectively before planning a periodontal referral [5,12].

The most common cases which were planned for periodontal 
referral by the dentist were mucogingival deformities 110 (73.3%) 
and persistent periodontal inflammation 109 (72.6%). Similarly, 
Sum J and O’Rourke VJ reported that unresolved periodontal 
inflammation (89.8%), chronic (85.7%) and aggressive (87.8%) 
form of periodontitis were more often planned for a referral to a 
periodontist [22].

With respect to the questions related to type of treatment performed 
by the periodontists, flap surgery accounted for about 127 (84.6%) 
followed by crown lengthening 77 (51.3%) and root coverage 
procedure 60 (40%). Similar result was reported by Jadhav SS et 
al., where periodontists performed flap surgery (37%) followed by 
bone grafting (27%) and crown lengthening (35%) [8].

With regard to disease management and the referral pattern the 
major concern was related to patient factors. The present survey 

Gender yes no total Chi-square value p-value

Male 63 (42%) 3 (2%) 66

3.896 0.048*Female 84 (56%) 0 (0%) 84

Total 147 3 150

[Table/Fig-5]: Chi-square test for the correlation between gender and patient 
education, motivation and awareness about periodontal health.
Correlation data; *p<0.05 was considered statistically significant

identified a lack of awareness about periodontal health among the 
patients 91 (60.6%), treatment outcome and longer periodontal 
recall visits 99 (66%) to be the chief factors that would influence 
a referral to a periodontist. Similar findings were stated in the 
studies by Jadhav SS et al., and Mali A et al., where, lack of patient 
maintenance and awareness among the patients posed a major 
reason for not calling in a periodontal referral. A 73 (48.6%) dentists 
in this study planned their recall visit after six months to one year. 
A major variation was noticed with respect to planning of the recall 
visit as reported by Jadhav SS et al., and Mali A et al., to be one 
month and three months, respectively [8,12].

Many systemic diseases have influence on the gingival and periodontal 
tissues which can impact the progression of gingivitis and periodontitis, 
as well as the response to periodontal therapy. In addition, research 
has shown that infection of the periodontium can enhance the risk for 
the systemic diseases or can significantly alter the natural course of 
the systemic diseases [5,19]. The results of the survey indicated that 
majority of the dentists 142 (94.6%) were aware of the interrelationship 
between periodontitis and systemic conditions which is important in 
both diagnosis and management of periodontal diseases. A significant 
association (p=0.009) was observed between the younger dentists 
with an experience of less than five years 78 (52%) showed to be more 
aware of the effects of systemic condition on periodontal health.

About 93 (62%) of the dentists surveyed in the study attended 
CDE programmes related to periodontal diagnosis and treatment. 
Similar result was reported in a study by Ismail MB et al., wherein 
the dentists in Bellary city attended less than five dental education 
programmes in a year [23].

Limitation(s)
With specific regard to the results of the present study, the limited 
sample size and the bias of self reporting by the participating 
dentists must be considered. The response rate from the dentists 
who were motivated to return was relatively lower than expected.

CONCLUSION(S)
The dentists were confident to diagnose periodontitis and provided 
basic treatment followed by a periodontal referral. The results of 
the survey showed that the perception of the dentists surveyed 
in Belagavi district of Karnataka were pragmatic towards patient 
motivation regarding importance of periodontal health and regular 
maintenance therapy.
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Abstract: 
Background: Mast cells are considered to be multifunctional cells of immunity presenting themselves in several 

health and disease states. It is increasingly evident that maturation, function, and phenotype of mast cells are a 

direct result of the local microenvironment. Degranulated mast cells that are in active form help in knowing the 

chronicity of lesion and thus aiding in the treatment planning for better diagnosis. The anti-mast cell therapy 

may offer an adjunct to the existing treatment modalities in the coming years. Modified Ferroin Technique, stain 

only the degranulated mast cells aiding in detection of chronicity of the lesion. 

Objective: To stain mast cells using Modified Ferroin Technique and evaluate the activity of mast cells. 

Materials and Methods: Total number of 30 Cases were divided into three groups with each 10, Group 1-Oral 

Reactive lesions, Group 2- Oral lichen Planus and Group 3- Oral SubmucousFibrosis. Two sections of 4m 
thickness from formalin fixed paraffin embedded tissues were obtained and stained with Toludine Blue O and 

Modified Ferroin Technique. 

Results: Mast cells exhibited intense orange color cytoplasm with bluish violet nuclei with Modified Ferroin 
Technique. 30 cases positively stained for Toludine Blue O . 6 cases positively stained for Modified Ferroin 

Technique including only Group 1 and negatively stained for Groups 2 and 3. 

Statistical Analysis: Fischer Exact Test and Spearman Rank Correlation 

Conclusions: Modified Ferroin Technique, stain degranulated mast cells that are in active form helping in 

knowing the chronicity of lesion and thus aiding in the treatment planning for better diagnosis.The anti-mast 

cell therapy may offer an adjunct to the existing treatment modalities in the coming years as these cells 

havepotential to not only act as primary responders in pathology  but also to react to changes in the 

environment by communicating with other cells implicated in physiology and immunology including innate, 

adaptive immunity and immune tolerance. 
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I. Introduction 
 Mast cells were first described by Paul Ehrlich in 1878. Mast cells have been analyzed as effectors of 

allergy, predominantly in acute phases of allergic reactions.[1] Early research on mast cells relied on 

morphological features to identify their distribution in physiological and pathological states. The functional 

implications of Ehrlich’s original view of these cells were being metachromatic and granulated implicated in the 
nutrition of the adjacent tissue evolved gradually.In 1937, mast cells were described for enriched heparin 

content. The following years witnessed many research studies establishing relationship between mast cells, 

histamine, and anaphylaxis.[1] In 1967 , it was observed that IgE was capable of mediating the release of 

histamine from sensitized tissue mast cells.[1] Currently, mast cells are considered to be multifunctional cells of 

immunity presenting themselves in several health and disease states. It is increasingly evident that maturation, 

function, and phenotype of mast cells are a direct result of the local microenvironment. It is also observed that 

they have a marked influence on their ability to particularly recognize and react to various stimuli by releasing 

an array of biologically active mediators.[1] The widespread tissue distribution and adaptability of mast cells 

endow them with the potential to not only act as primary responders in pathology  but also to react to changes in 

the environment by communicating with other cells implicated in physiology and immunology including innate, 

adaptive immunity and immune tolerance.[1] 

 Oral mucosa is subjected constantly to internal and external stimuli and hence manifests a spectrum of 
diseases that range from reactive, developmental, inflammatory to carcinogenic.[2]The mast cell count is raised 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4230976/#bibr245-0022155414545334
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in oral inflammatory lesions including pyogenic granuloma, peripheral ossifying fibroma, fibrous hyperplasia, 

peripheral giant cell granuloma, and in oral submucous fibrosis, oral leukoplakia and oral lichen planus.  [3] 

 Oral Lichen Planus is probably the  immunologically induced apoptotic result of basal keratinocytes 
due to cytotoxic CD8+  response on modified keratinocytes surface antigen. Oral mucosal T lymphocytes 

interact in bidirectional manner in maintaining pathogenesis and chronicity of the lesion.[4] 

 Mediators of mast cells like prostaglandins and leukotrienes are effective secretagogues for the mucous 

and serous cells. This could attribute to increased saliva formation in OSMF. The effect of such chemical 

mediators explains the considerable histopathological changes in OSMF. Histamine, one such mediators 

probably attribute to edema in submucosal areas seen in early stages of OSMF. As vasopermeabilityis increased, 

eosinophilic chemotactic factor is released from the Mast Cells. This could possibly attribute to thepresence of 

eosinophils that are sometimes part of the inflammatory cell infiltrate, noticed in the early stages of OSMF. 

Interleukin-1 from the mast cells causesincreased fibroblastic response. Tryptase derived from mast cells 

causesamplified production of type-1 collagen and fibronectin thus attributing to increased fibrosis.[5] 

Mast cells can be stained using metachromatic methods such as Toludine Blue O, Methylene Blue and 
Giemsastain. Other techniques include copper phthalocyanines like alcianblue with neutral red and alcian blue 

with safraninO.6The use of dyes that chelate cationic metals have also been reported. It is been observed that 

ferroin stain mast cells bright orange with great specificity and allows different cytoplasmic and nuclear stains 

for counterstaining.[6] 

 Heparin, a heteroglycan rich in half-sulfate esters present in Mast cells is responsible for 

metachromasia. TB is a small weakly hydrophilic cationic dye when attached to DNA or RNA, in chromatin or 

Nissl substance, stains blue whereas whenattached to glycosaminoglycans, granules of mast cell or cartilage 

matrix, itdisplays a purple metachromatic color. TB is applied from weakly acidic aqueous solutions. Most 

proteins are protonated and thus polycationic. Hence basic dye cations exchange with tissue cations that are 

associated with polyanions, known as basic dyeing. This process increases the chance of the system as proteins 

that are polycationic and are not associated with mobile cations, thus ion exchange cannot occur minimizing 

background staining and stain all forms of mast cells. [7] 

 Literature shows use of ToludineBlue for staining mast cells in oral lesions as a gold standard method. 

This is the first study to use Modified Ferroin Technique (MFT) for staining mast cells in oral lesions. 

 

II. Materials and Methodology 
Cases were retrieved from archives of Department of Oral and Maxillofacial Pathology,  and were divided into 

three groups: 

Group 1- (n=10) Oral Reactive lesions(ORL) 

Group 2- (n=10) Oral lichen Planus(OLP) 

Group 3- (n=10) Oral SubmucousFibrosis(OSMF) 

Two sections of 4m thickness from formalin fixed paraffin embedded tissues were obtained. One section was 
stained with ToludineBlue O and other with Modified Ferroin Technique. 

Procedure for Modified Ferroin Technique: 

Preparation of solutions: 

Fast Green- 0.5g in 1000ml distilled water 

1% acetic acid solution 1ml in 99ml distilled water 

Safranin O- 0.19g in 1000ml distilled water 

Procedure: Hydrate the slides using distilled water and stain the slides with  Harris Haematoxylin for 10min 

followed by Fast Green for 5 min.Dip the slides in 1% acetic acid for 10-15 seconds and stain the slides with 

safranin O for 5 min. Dip the slides in 95% ethyl alcohol and mount the slides 

 

III. Results 

Modified Ferroin Technique stain for mast cells, a combination of phenonthroline and ferrous sulphate 
counterstained with light green produced intense orange color which contrasts the bluish violet nuclei of Mast 

cells. 

Table1: Number of cases positive for mast cells 
Cases Toludine blue O MFT 

ORL 7 6 

OLP 10 0 

OSMF 10 0 

 

Table 2: Mean of total number of mast cells present 
Cases Toludine blue O MFT 

ORL 9.6 10.5 
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OLP 11.1 0 

OSMF 3.5 0 

 

Statistical analysis was done, using Fischer Exact Test with p<0.001* making it statistically significant and 
Spearman Rank Correlation showing  r=0.375 and p=0.052  

 

IV. Discussion 
 Mast cells are considered to be multifunctional cells of immunity presenting themselves in several 

health and disease states. It is increasingly evident that maturation, function, and phenotype of mast cells are a 

direct result of the local microenvironment. It is also observed that they have a marked influence on their ability 

to particularly recognize and react to various stimuli by releasing an array of biologically active mediators.[1] In 

humans, reactive hyperplastic lesions are represented as most frequently encountered oral mucosal 

lesions.[8]Histopathology of oral reactive lesions shows neovascularization and inflammation depending on the 
phase of the lesion. Mast cells comprise of variable mediators within their granules. As mast cells are 

stimulated, they degranulate and bring about essential biological action.2 FcεRI(high affinity Epsilon IgE 

receptor) initiates intracellular reactive oxygen species production. These will act as secondary messengers in a 

pathway of signal transduction leading to degranulation and cytokine synthesis .[9] 

 In our study 7/10 cases with Toludine Blue O and 6/10 cases with MFT were positive among Group 1, 

suggesting that it is only resonate to presume that the predominance of mast cell under degranulation would take 

place in a stage much before the active stimulation of angiogenesis and subsequent inflammatory reaction. This 

early stage could be defined as pre-inflammatory stage, prior to the active vascularity and increase in 

inflammatory cells.[3] 

 There is a growing awareness about thebidirectional interaction between oral mucosal T lymphocytes 

and mast cells, maintaining the chronicity and the pathogenesis of oral lichen planus. Mast cell-derived TNF-α 
activates T cells which further secretes RANTES and matrix metalloproteinase (MMP) causing continuous 

degranulation of mast cells, while MMPs prepare the endothelium and the adjacent connective tissue matrix for 

T cell migration.[10] Literature shows that intact mast cells significantly increased from normal mucosa to 

different grades of OSMF but degranulated mast cells significantly increased only in the very early and early 

stages of OSMF. On the contrary, in moderately advanced stage, mast cells decreased. It is also been suggested 

that inflammatory cells releasing cytokines could be a possible stimulant for the increase in the number of mast 

cells from normal to different grades of OSMF. [11] 

 In our study all 10 cases of OLP and OSMF stained for Toludine Blue O and contrarily none of the 

cases stained for MFT as it stains only degranulated mast cells(active form) indicating thatoral mucosal T 

lymphocytes interact in  bidirectional manner thus maintaining the chronicity [4]and Interleukin-1 from the mast 

cell increases fibroblastic response along with Tryptase derived from mast cells, resulting in amplified 

production of type-1 collagen and fibronectin  attributing to increased fibrosis, seen in increasing grades of the 
lesion respectively.[5] 

 Granules from rat peritoneal mast cells contained zinc:ironratioas 2:1 proportion and Copper being 

absent.Zinc is been easily released whereas Iron remains firmly bound. Iron may affect activity of mast cells 

directly via its redox properties.[12]Iron is a well-known quencher of free radicals and can be readily oxidized or 

reduced under conditions present within cells.  

 Phenanthrolines constitute heterocyclics as metal reagents in analytical chemistry. Ferroin is a 

metallochrome with o- phenanthroline. The complex contains tightly bound iron to nitrogen atoms of o- 

phenanthroline.[6]Ferroin has high staining affinity for mast cell granules indicating covalent bonding between 

carboxyl or sulphate groups of heparin and electrostatic bonding of ferroin.[6]Thus the negative charge density in 

heteroglycans are very large andhave increased capacity to bind water and counterions of ferroin.[6] 

 Ferroin is an iron binding REDOX indicatorthatbinds to granules of Mast cells and stain them intense 
orange. Iron may affect mast cell activity directly via its redox properties by stimulation of FcεRI, inducing the 

production of intracellular reactive oxygen species causing its degranulation. MFT stain degranulated mast 

cells(active form) while Toludine Blue stain mast cells of all groups.It is been observed that ferroin stain mast 

cells bright orange with great specificity and allows different cytoplasmic and nuclear stains for counterstaining 

whereas Toludine Blue  is a small weak hydrophilic cationic dye, with minimal background staining and stain 

all forms of mast cells. MFT stain is also cost effective and less time consuming compared to Toludine blue. 

 

V. Conclusion 
 Mast cells have gained a lot of importance in the recent years owing to vast number of chemical 
mediators  are enigmatic, multifaceted protagonists of natural immunity as they release wide range of actions in 

many of the disease processes  responding  to IgE-dependent environmental antigens. Modified Ferroin 

Technique stain degranulated mast cells(active form) while Toludine Blue stain mast cells of all groups. 
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Modified Ferroin Technique stain helps in knowing the chronicity of lesion and thus aiding in the treatment 

planning for better diagnosis.The anti-mast cell therapy may offer an adjunct to the existing treatment modalities 

in the coming years as these cells havepotential to not only act as primary responders in pathology  but also to 
react to changes in the environment by communicating with other cells implicated in physiology and 

immunology including innate, adaptive immunity and immune tolerance. 
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TABLES: 

Table1: Number of cases positive for mast cells 
Cases Toludine blue O MFT 

ORL 7 6 

OLP 10 0 

OSMF 10 0 

 

Table 2: Mean of total number of mast cells present 
Cases Toludine blue O MFT 

ORL 9.6 10.5 

OLP 11.1 0 

OSMF 3.5 0 
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Fig 5 

 

Fig 1: Positively stained mast cells using Toludine Blue O(40x) in Group 1 

Fig 2: Positively stained mast cells using MFT(10x) in Group 1 

Fig 3: Positively stained mast cells using  MFT (40x) in Group 1 

Fig 4: Negatively stained mast cells using MFT (40x) in Group 2 

Fig 5: Negatively stained mast cells using MFT (40x) in Group 3 
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Abstract:- 

 

Aim 

The present study was undertaken to evaluate oral 

microbial flora in samples from three different sites that 

is dental plaque, saliva and tongue smear in smokers and 

compare the results with equal number of age matched 

non-smokers. 

 

Materials and Methods 

This case-control study comprised of 35 subjects 

with history of tobacco smoking and equal number of 

age matched non-smokers, with age range between 20 to 

30 years. All the subjects included were male patients as 

smoking in this geographic region is more prevalent in 

males. The samples from subjects were taken by aseptic 

method from three different oral sites and take to the 

laboratory, to assess the microbial count. 

 

Results 

The culture reports of samples of the study subjects 

clearly indicated a higher amount of mean value of 

microbial flora count that is 5.64 X 105 C.F.U. / ml as 

compared to that of control subjects which was 4.77 X 

105 C.F.U. / ml. The salivary samples of smokers and 

non-smokers showed a p value less then 0.05, with 

respect to Moraxella catarrhalis and Corynebacteria, 

which was statistically significant using Wilcoxon rank 

test. 

 

Conclusion 

The study shows that there is a definite increase in 

the amount of microbial flora in tobacco smokers as 

compared to non-smokers. These increased microbes 

may ultimately increase the chances for oral diseases and 

impaired wound healing thus affecting the treatment 

outcome of oral health. 

 

Keywords:- Oral Microbial Flora, Tobacco Smoking, Oral 

Health. 
 

I. INTRODUCTION 

 

“Cigarette smoke 

is a custom loathsome to the eye, 

hateful to the nose, harmful to the brain, 

dangerous to the lungs and in the black, stinking  fume 

thereof 

nearest resembling 

the horrible Stygian smoke of the pit 

that is bottomless.” 
 

By James I of England, King of Great Britain 

 

The oral cavity is one of the site, with varied microbes 

among those found in the body. The most common species, 

which have been isolated in oral cavity are Streptococcus, 

Staphylococcus, Lactobacilli, Actinomyces, Moraxella 

catarrhalis, Corynebacteria, Bacteroids etc. The favorable 

conditions required for the bacterial growth like 

temperature, humidity and nutrients are present in the oral 

cavity 1. 

 
In oral health a balance exists between three factors: 

the host, the environment and the microorganisms, whereas 

any imbalance in these factors causes disease. The oral 

cavity constitutes distinct ecosystems for microbial 

colonization and growth like buccal mucosa, dorsum of the 

tongue, teeth surfaces and crevicular epithelium. Teeth 

provide non-shedding surfaces that allow accumulation of 
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dental plaque in retentive areas. The dorsal surface of the 

tongue is papillated, thus retains more microbes 1,2.  
 

Cigarettes are chemical cocktail containing more than 

4000 harmful chemicals. The burning cigarette works as a 

miniature blast furnace, yielding odorless, colorless deadly 

gas carbon monoxide, increased levels of acetaldehyde, 

arecoline, formaldehyde etc that may have an effect on 

pathogenesis, leading to progression of many diseases. In 

fact, seemingly harmless sounding ingredients, such as 

chocolate, licorice and sugars do contribute to increased 

carcinogenic and additive effects 4.  

 

During the past few decades a number of studies have 
found that smoking, either alone or in combination with 

other factors, appears to be an important predisposing factor 

for a change in oral microbial flora although the exact 

pathogenic influence of smoking is yet to be resolved. The 

results of the previous studies are conflicting and 

inconclusive 5. 

 

Hence, this case control study had been undertaken to 

examine the change in microbial flora in samples taken from 

dental plaque, saliva and tongue smear in systemically 

healthy, young, male smokers and non-smokers.  
 

II. MATERIALS AND METHODS 

 

Patients reporting to the Department of Oral medicine 

and Radiology at K.L.E.S.’S Institute of Dental Sciences, 

Belgaum were included in the study. All the subjects 

included were male patients as smoking in this geographic 

region is more prevalent in males. The study included two 

groups: 

Group 1 = STUDY GROUP (35 smokers) 

Group 2 = CONTROL GROUP (35 non-smokers) 

 
Selection criteria 

1) Group 1: Study group 

 

  Inclusion criteria:  

 Patients with a history of smoking, at least for one year.      

 Patients in the age group of 20-30 years were 

considered. 

 

  Exclusion criteria: 

 Patients on drug therapy, local or systemic. 

 Patients having an ulcer, infection in oral cavity. 

 Patients suffering from any known systemic disease. 

 

Group 2: Control group 

 

Inclusion criteria  

 Patients who were non-smokers. 

 Patients in the age group of 20-30 years were 

considered. 

 

Exclusion criteria 

 Patients on drug therapy, local or systemic. 

 Patients having an ulcer, infection in oral cavity. 

 Patients suffering from any known systemic disease 

 
After explaining about the study to the subjects, a 

detailed history with thorough clinical examination was 

carried out and the findings were recorded in the case 

history proforma for all the patients. The patients were 

asked to sign the consent form. From all the subjects, 

samples were taken from tongue smear, teeth (dental plaque) 

and saliva. 

 

Collection of the Microbial Samples: 

 

Group 1: Three samples were collected from each subject.  

 Site A  = Dental plaque sample from study group  

 Site B  = Saliva sample from study group 

 Site C  = Tongue smear sample from study group 

 

Group 2: Three samples were collected from each subject.  

 Site D  = Dental plaque sample from control 

group  

 Site E  = Saliva sample from control group 

 Site F   = Tongue smear sample from control group  

 

Procedure for microbial sample collection: 
a) Samples from tongue were taken, using a sterile cotton 

swab. The swab was rolled on the dorsal surface of 

tongue to collect the smear. The sample was transferred 

to a sterile bottle containing 2 ml thioglycollate 

transport media. 

b) Samples from teeth were taken using a periodontal 

scaler and then transferred to a sterile cotton swab. 

Later the swab was transferred to a sterile bottle 

containing 2 ml thioglycollate transport media. 

c) Samples of saliva were collected by using sterile cotton 

swab in contact with floor of the mouth for a minute. 

Later the swab was transferred to a sterile bottle 
containing 2 ml thioglycollate transport media. 

 

These media containing bottles were then taken to a 

microbiology laboratory to assess the microbial content in 

the samples. 

 

Laboratory procedure 

In the laboratory, the swabs were taken out from the 

bottles and about 10 microlitre of sample was inoculated on 

equally divided Blood agar, Mitis Salivarius agar and 

MacConkey agar culture media plates. These culture plates 
were incubated at 37 degree Celsius for 48 hours. 

 

After incubation of culture plates, 48 hours later the 

bacterial growth was analyzed for: 

 Colony morphology 

 Types of colonies 

 Colony count 

 

Bacterial identification was done on the basis of 

various staining techniques and biochemical characteristics. 
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Colony count of bacteria was done and expressed in 

terms of colony forming units per milliliter (C.F.U. /ml) by 
using the following formula: 

1 swab was immersed in 2 ml of transport media. 

1 ml = 1000 micro liter 

Total volume of transport media = 2 ml (2000 micro liter) 

10 micro liter of sample was inoculated on culture plates. 

Therefore, a dilution factor is equal to 200. 

 

Number of colony count of each type of 

microorganisms isolated in media was multiplied by 200 to 

express the colony count in colony forming units per 

milliliter (C.F.U. /ml). 

 
Tabulation of results was done for study group and 

control group. Evaluation of results was done by calculating 

the measures of central tendency that is mean value and 

median value. Wilcoxon rank test to calculate the 

probability value (p value). 

p value was considered in the following manner: 

 Not significant     = > 0.05 

 Significant            = < 0.05 

 

Armamentarium for Clinical Examination and 

Collection of Microbial Samples : 
1. Sterilized facemask. 

2. Sterilized gloves. 

3. Sterilized kidney tray. 

4. Sterilized mouth mirror and probe. 

5. Sterilized tweezer. 

6. Sterile cotton swab. 

7. Thioglycollate transport media in sterile glass bottles.   

 

Materials used for Microbial analysis: 

1. Spirit lamp. 

2. Inoculation loop. 
3. Blood agar plate. 

4. MacConkey agar plate. 

5. Mitis Salivarius agar plate. 

6. Microscopic slides. 

7. Materials for gram staining like gentian violet, iodine, 

ethanol, safranine etc. 

 

 
Photo – 1 : Intra Oral Photograph of Patient – I 

 
Photo – 2 : Intra Oral Photograph of Patient – II 

 

 
from Teeth (dental plaque) 

 

 
from Saliva 
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from Tongue 

Photo – 3: Technique Of Collection Of Samples 

 

 
Photo – 4 : Armamentarium for clinical examination and 

sample collection 

 

 
Photo – 5 :  Armamentarium of culture technique 

 

 

 

 
Photo – 6 :Inoculation of Sample in Culture Plates 

 

 
Photo – 7: Incubator with Culture Plates 

 

 
Blood agar Plate 

 

 
Mitis Salivarius agar Plate 
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Mac Conkey agar Plate 

Photo – 8 : Culture Plate Photographs of Study Group 

with more Microbial Flora 

 

 
Blood agar Plate 

 

 
Mitis Salivarius agar Plate 

 

 
Mac Conkey agar Plate 

Photo – 9 : Culture Plate Photographs of Control Group 

with less Microbial Flora 

 

 
 

Moraxella catarrhalis   

 

 
                                                                        

Corynebacteria 
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Streptococcus mutans                                                                 

 
Staphylococcus aureus 

 

 
Escherichia coli                                                           

 
Haemophilus 

Photo – 10 : Bacterias Isolated by Culture Technique as 

viewed under microscope in 1000 X magnification 

 

 

 

 

 

III. RESULTS AND OBSERVATIONS 

 
The present study was undertaken to evaluate the 

microbial flora in oral cavity of tobacco smokers and to 

compare them with age matched non-smokers. 35 subjects 

were included in the study group and 35 subjects in control 

group after obtaining a written informed consent for 

participation. All the subjects were male patients with age 

ranging from 20 to 30 years. The samples were collected 

from dental plaque, saliva and tongue smear using aseptic 

technique and taken to laboratory for inoculation in different 

culture medias.  

 

The over all results of microbial flora count from three 
different sites in study group and control group are shown in 

table 1,2,3,4,5 and 6. From the total microbial flora count as 

shown in table 7, the calculated mean value in study group 

was 5.64 X 10 5 C.F.U./ ml, while that in control group was 

4.77 X 10 5 C.F.U./ ml, showing a higher amount of 

microbial flora count in study group. The median counts of 

microbial flora from all three different sites are shown in 

table 8. The median counts of study group and control group 

are also shown in graph number 1,2 and 3.  

 

 
The results have been evaluated using Wilcoxon rank 

test to calculate the probability (p) value of all the microbes 

and shown in table 9. The results suggest that in the salivary 

samples the gram – ve cocci, Moraxella catarrhalis has a p 

value of 0.047 (p< 0.05) and the gram + ve bacilli, 

Corynebacteria has a p value of 0.027 (p<0.05); which are 

statistically significant, whereas the p value for other 

microbes were not statistically significant in study group 

and control group. 
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TABLE 1: Microbial flora count from Dental Plaque: STUDY GROUP (X 105 C.F.U. /ml) 

 

 

 

S.

No 

 

 

Ag

e 

Cocci Bacilli 

Gram + ve Gram - 

ve 

Gram + 

ve 

Gram - ve 

S.mut

ans 

S.miti

s/ 

saliva

ris 

Oth

er 

Stre

p 

Sta

ph 

aur

e 

M. 

catarrh

alis 

Coryne

bac 

Klebsi

ella 

Citroba

cter 

E. 

col

i 

Prote

us 

Pseudom

onas 

Haemoph

ilus 

1 22   2.0 2.0         

2 30   1.0          

3 20 1.0          2.0  

4 22 0.014  1.0  0.08        

5 21 0.1  1.0  0.4  0.004      

6 25 0.04  1.0 0.5         

7 26  0.028 0.2         0.6 

8 25  0.04 2.0   0.02   0.0

2 

   

9 30 0.14  2.0 0.3         

10 23 0.014  1.0  0.01        

11 24 0.2  0.15  0.006        

12 30 0.4  0.5 0.2         

13 28 0.2  0.2          

14 22  0.014 0.2 0.5         

15 26  0.04 0.4  0.1        

16 21 0.016  2.0  0.05   0.014     

17 21 0.3  0.2          

18 22 0.024  1.0  0.2        

 

 

S.

No 

 

 

Ag

e 

Cocci Bacilli 

Gram + ve Gram - 

ve 

Gram + 

ve 

Gram - ve 

S.mut

ans 

S.miti

s/ 

saliva

ris 

Oth

er 

Stre

p 

Sta

ph 

aur

e 

M. 

catarrh

alis 

Coryne

bac 

Klebsi

ella 

Citroba

cter 

E. 

col

i 

Prote

us 

Pseudom

onas 

Haemoph

ilus 

19 28  0.02 0.5  0.5        

20 25  1.0 1.0  0.2        

21 20 1.0  0.3       0.4   

22 21 1.0  1.0         1.0 

23 21 0.04  1.0   0.2      0.5 

24 30 1.0    2.0  2.0      

25 24  1.0 1.0 0.5         

26 25 0.2  1.0  0.4        

27 23 0.5  0.3          

28 25 0.1  0.1          

29 22 0.04 0.1 0.5        2.0  

30 30   2.0         2.0 

31 21  0.012 2.0          

32 21  0.2 0.4          

33 22        0.024     

34 24 0.1  1.0  0.02        

35 21 0.014  1.0  0.06        
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TABLE 2: Microbial flora count from Dental Plaque: CONTROL GROUP (X 105 C.F.U. /ml) 

 

 

 

S.

No 

 

 

Ag

e 

Cocci Bacilli 

Gram + ve Gram - 

ve 

Gram + 

ve 

Gram - ve 

S.mut

ans 

S.miti

s/ 

saliva

ris 

Oth

er 

Stre

p 

Sta

ph 

aur

e 

M. 

catarrh

alis 

Coryne

bac 

Klebsi

ella 

Citroba

cter 

E. 

coli 

Prote

us 

Pseudom

onas 

Haemoph

ilus 

1 23 0.2  0.2    2.0      

2 24       2.0      

3 24   1.0 1.0   2.0    0.4  

4 24 1.0  2.0      2.0    

5 24   2.0    2.0      

6 21         2.0    

7 21    0.24 0.04        

8 25  0.06          0.2 

9 21  0.04 2.0 1.0     0.0

6 

   

10 21   0.2     0.014     

11 23 0.018  0.1 0.06         

12 23 0.008  1.0          

13 22  0.04 0.5 0.5        0.6 

14 22  0.08 2.0          

15 21  0.002 0.8 0.1         

16 22   0.2  0.02        

17 25  0.012 0.6          

18 25  0.15 1.0 0.2         

 

 

S.

No 

 

 

Ag

e 

Cocci Bacilli 

Gram + ve Gram - 

ve 

Gram + 

ve 

Gram - ve 

S.mut

ans 

S.miti

s/ 

saliva

ris 

Oth

er 

Stre

p 

Sta

ph 

aur

e 

M. 

catarrh

alis 

Coryne

bac 

Klebsi

ella 

Citroba

cter 

E. 

coli 

Prote

us 

Pseudom

onas 

Haemoph

ilus 

19 26  0.006 0.3          

20 22 0.02  1.0  0.1   0.01     

21 21   1.0          

22 23   1.0          

23 25 0.1 0.04 1.0     0.008     

24 30  0.01 1.0   0.1       

25 23   0.2 0.1         

26 24 0.3  2.0  0.2        

27 24   1.0  0.4        

28 22  0.2 2.0  0.5        

29 21   1.0  0.3    0.0

1 

   

30 22   1.0  0.04        

31 22  0.004 0.2          

32 21   1.0          

33 23   1.0  0.3        

34 21  0.18 0.2      0.0
08 

   

35 24  0.06 1.0   0.4       
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TABLE 3: Microbial flora count from Saliva: STUDY GROUP  (X 105 C.F.U. /ml) 

 

 

 

S.

No 

 

 

Ag

e 

Cocci Bacilli 

Gram + ve Gram - 

ve 

Gram + 

ve 

Gram - ve 

S.mut

ans 

S.miti

s/ 

saliva

ris 
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er 

Stre

p 

Sta

ph 
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e 

M. 

catarrh

alis 

Coryne

bac 

Klebsi

ella 

Citroba

cter 

E. 

coli 

Prote

us 

Pseudom

onas 

Haemoph

ilus 

1 22   0.01

6 

0.4         

2 30   2.0          

3 20  0.2         2.0  

4 22 0.05  1.0  0.2       1.0 

5 21 0.2  2.0   0.2       

6 25 0.2  2.0          

7 26 0.056  0.04  0.1  0.016      

8 25  0.12 2.0 1.0         

9 30 0.04  1.0 0.2         

10 23 0.08  0.2  0.05        

11 24 0.5  2.0         0.4 

12 30 1.0  0.4 2.0     0.0

02 

   

13 28 1.0  2.0   0.3       

14 22  0.2 0.5 0.5         

15 26 0.056  0.1  0.1        

16 21 0.2  2.0          

17 21 0.1  0.1          

18 22 0.1  0.05          

 

 

S.

No 

 

 

Ag

e 

Cocci Bacilli 

Gram + ve Gram - 

ve 

Gram + 

ve 

Gram – ve 

S.mut

ans 

S.miti

s/ 

saliva

ris 

Oth

er 

Stre

p 

Sta

ph 

aur

e 

M. 

catarrh

alis 

Coryne

bac 

Klebsi

ella 

Citroba

cter 

E. 

coli 

Prote

us 

Pseudom

onas 

Haemoph

ilus 

19 28  0.5 1.0  0.4        

20 25  0.1 0.9  0.3        

21 20  0.01 1.0 0.02      0.1   

22 21 1.0  1.0         1.0 

23 21 1.0  1.0   1.0       

24 30 1.0    2.0  2.0      

25 24 1.0  1.0 0.1         

26 25 0.1  1.0  0.3        

27 23 0.04  0.04          

28 25 1.0  0.2  1.0        

29 22 0.1 0.4 1.0         0.5 

30 30  0.014 1.0  0.1        

31 21 0.1  1.0  1.0        

32 21  0.2 0.2          

33 22 0.5  1.0  0.5        

34 24 0.2  1.0   0.3       

35 21 0.1  1.0          
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TABLE 4: Microbial flora count from Saliva: CONTROL GROUP (X 105 C.F.U. /ml) 

 

 

S.

No 

 

 

Ag

e 

Cocci Bacilli 

Gram + ve Gram - 

ve 

Gram + 

ve 

Gram – ve 

S.mut

ans 

S.miti

s/ 

saliva
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er 

Stre

p 
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ph 
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e 

M. 

catarrh

alis 

Coryne

bac 

Klebsi

ella 

Citroba

cter 

E. 

co

li 

Prote

us 

Pseudom

onas 

Haemoph

ilus 

1 23 0.1  0.2  0.2        

2 24 1.0  0.1  0.2       2.0 

3 24   0.4       2.0   

4 24 2.0 0.3 1.0      2.

0 

  1.0 

5 24   0.4    2.0      

6 21       2.0      

7 21  0.24   0.04        

8 25 0.1  0.5          

9 21  0.08 1.0 1.0         

10 21   2.0     0.04     

11 23 0.024  0.35          

12 23 0.3  2.0 0.5         

13 22  0.1 0.6 0.3         

14 22 0.4  2.0          

15 21  0.07 2.0 0.2         

16 22   2.0          

17 25 0.4  0.4          

18 25 0.6  1.0 0.4         

 

 

S.

No 

 

 

Ag

e 

Cocci Bacilli 

Gram + ve Gram - 

ve 

Gram + 

ve 

Gram – ve 

S.mut

ans 

S.miti

s/ 

saliva

ris 

Oth

er 

Stre

p 

Sta

ph 
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e 

M. 

catarrh
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Coryne

bac 

Klebsi

ella 

Citroba

cter 

E. 

co

li 

Prote

us 

Pseudom

onas 

Haemoph

ilus 

19 26 0.01  0.02          

20 22 0.20  1.0          

21 21   0.5        0.08  

22 23 0.2  1.0          

23 25 0.05 0.05 1.0          

24 30   1.0   0.04       

25 23   0.1   0.02       

26 24  0.12 0.3  0.2        

27 24   2.0         0.2 

28 22 2.0  2.0  0.1       0.6 

29 21   2.0  0.04        

30 22 0.4  0.2  0.05        

31 22  0.004 0.3          

32 21 0.04  1.0          

33 23  0.014 0.3          

34 21 1.0  1.0  0.3        

35 24 0.1  1.0   0.2       
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TABLE 5: Microbial flora count from Tongue: STUDY GROUP (X 105 C.F.U. /ml) 

 

 

S.

No 
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e 

Cocci Bacilli 

Gram + ve Gram - 
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ve 
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Coryne

bac 
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Citroba

cter 

E. 

coli 

Prote

us 

Pseudom

onas 

Haemoph

ilus 

1 22 1.0   2.0 1.0 0.2       

2 30   1.0          

3 20           2.0  

4 22 1.0  0.5  1.0       0.2 

5 21 0.4  1.0   1.0       

6 25   1.0 0.04         

7 26 1.0  2.0   1.0 0.006     0.4 

8 25  1.0 2.0 1.0         

9 30 1.0  2.0 0.2   0.02      

10 23 1.0  1.0  0.2    0.0

4 

   

11 24 0.4  2.0         1.0 

12 30 1.0        0.0

12 

  1.0 

13 28 1.0  1.0   0.6       

14 22  0.1 0.2 0.3        1.0 

15 26 0.5  1.0  0.5        

16 21  0.2 1.0     0.09     

17 21 0.1  1.0          

18 22 1.0  0.4  1.0  0.004      

 

 

S.

No 
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e 

Cocci Bacilli 
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Gram + 

ve 
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Coryne

bac 

Klebsi
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cter 

E. 

coli 

Prote

us 

Pseudom

onas 

Haemoph

ilus 

19 28  1.0 0.5   0.2       

20 25  1.0 1.0    1.0      

21 20  0.1 0.3       1.0  0.3 

22 21 0.4  1.0 0.5     0.0

04 

  1.0 

23 21 1.0  1.0   0.2       

24 30 2.0  2.0  2.0  2.0      

25 24 1.0  1.0          

26 25 0.6  1.0  0.4        

27 23 1.0  0.2          

28 25 1.0  0.3  0.4 0.4       

29 22  0.4 0.4        1.0  

30 30 0.5 0.03 1.0  0.04  0.004     2.0 

31 21 0.3  1.0  0.2  0.01      

32 21 0.1  0.2 0.5        0.5 

33 22 0.5  0.5  0.1   0.006     

34 24 0.5  2.0          

35 21 1.0  1.0  0.04        
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TABLE 6: Microbial flora count from Tongue: CONTROL GROUP (X 105 C.F.U. /ml) 
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No 
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Coryne

bac 

Klebsi
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Citroba

cter 

E. 

coli 

Prote

us 

Pseudom

onas 

Haemoph

ilus 

1 23       2.0      

2 24 0.1  0.1  1.0        

3 24 0.2  0.2        0.4  

4 24 2.0  2.0 0.2     2.0    

5 24   2.0    2.0      

6 21       2.0      

7 21  2.0   0.5        

8 25 1.0  1.0         1.0 

9 21 1.0  2.0 1.0     0.0

6 

   

10 21 1.0  1.0     0.06    0.7 

11 23 0.5  1.0 0.1         

12 23 0.04  2.0 0.5         

13 22  0.1 2.0 0.2         

14 22 1.0 0.04 0.3   0.04   0.0

04 

  1.0 

15 21  0.04 1.0 1.0         

16 22  0.12 2.0  0.6        

17 25   0.5      0.0

04 

  1.0 

18 25 1.0  1.0 0.5   0.02      
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No 
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e 
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S.miti

s/ 

saliva

ris 

Oth

er 

Stre

p 

Sta

ph 

aur

e 

M. 

catarrh

alis 

Coryne

bac 

Klebsi

ella 
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E. 
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us 

Pseudom
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Haemoph

ilus 

19 26 1.0  1.0   0.2       

20 22 1.0  1.0    0.026      

21 21  0.2 1.0          

22 23  0.1 1.0 0.2        0.2 

23 25 0.1  0.5   0.2       

24 30   1.0   1.0       

25 23 0.4  1.0 0.3         

26 24 0.6  0.2  0.4        

27 24 0.2  2.0  0.08        

28 22 2.0  2.0  0.4        

29 21  0.4 0.2  0.2       0.2 

30 22 0.3  2.0  1.0        

31 22 0.5  0.2  0.2        

32 21 0.2  0.5       0.5   

33 23   1.0         0.3 

34 21 1.0  1.0   0.5       

35 24 0.6  1.0   0.5       
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TABLE 7: Total Microbial Flora Count 

Sl.No Study Group Control Group 

Age Count (X 105 C.F.U./ml) Age Count (X 105 C.F.U./ml) 

1 22 8.616 23 4.90 

2 30 4.00 24 6.50 

3 20 7.20 24 7.60 

4 22 6.044 24 17.50 

5 21 6.304 24 10.40 

6 25 4.78 21 6.00 

7 26 5.446 21 2.81 

8 25 9.20 25 3.86 

9 30 6.90 21 9.24 

10 23 3.594 21 5.014 

11 24 6.656 23 2.148 

12 30 6.514 23 6.348 

13 28 6.30 22 4.94 

14 22 5.514 22 6.864 

15 26 2.796 21 5.212 

16 21 5.57 22 4.94 

17 21 1.80 25 2.916 

18 22 3.778 25 5.87 

19 28 4.62 26 2.536 

20 25 6.50 22 4.536 

21 20 4.53 21 2.70 

22 21 8.904 23 3.70 

23 21 6.94 25 3.048 

24 30 18.00 30 4.15 

25 24 6.60 23 2.12 

26 25 5.00 24 4.32 

27 23 2.08 24 5.88 

28 25 4.50 22 11.80 

29 22 6.44 21 4.35 

30 30 8.688 22 4.99 

31 21 5.622 22 0.908 

32 21 2.30 21 3.24 

33 22 3.13 23 2.914 

34 24 5.12 21 5.188 

35 21 4.214 24 4.86 

 

TABLE 8: Median values of microorganism from three different sites 

 

S. No 

 

Microorganisms 
SITE 

Dental Plaque Saliva Tongue 

S.G. C.G. S.G. C.G. S.G. C.G. 

1. S. mutans 0.14 0.10 0.20 0.20 1.00 0.60 

2. S. mitis/salivaris 0.04 0.04 0.20 0.08 0.30 0.11 

3. Other Strep 1.00 1.00 1.00 1.00 1.00 1.00 

4. Staphylococcus aureus 0.50 0.22 0.40 0.40 0.50 0.30 

5. M. catarrhalis 0.10 0.20 0.30 0.15 0.40 0.40 

6. Corynebactria 0.02 0.25 0.30 0.03 0.40 0.35 

7. Klebsiella 1.00 2.00 1.00 2.00 0.01 2.00 

8. Citrobacter 0.019 0.01 0 0 0.048 0.06 

9. Escherichia coli 0.02 0.06 0.002 2.00 0.012 0.032 

10. Proteus 0 0 0.10 2.00 1.00 0.50 

11. Pseudomonas 2.00 0.04 2.00 0.08 1.50 0.40 

12. Haemophilus 0.80 0.40 0.75 0.80 1.00 0.70 
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S.G.   =  Study group 

C.G.   =  Control group 
S. mutans     =  Streptococcus mutans 

S. mitis/salivaris      = Streptococcus mitis/salivaris 

Others Strep  = Other Streptococci 

Staph aure          =  Staphylococcus aureus 

M. catarrhalis           =  Moraxellacatarrhalis 

 

TABLE 9: Probability values of microorganism fromthree different sites 

 

S. No 
 

Microorganisms 

SITE 

Dental Plaque Saliva Tongue 

1. S. mutans 0.557 0.950 0.447 

2. S. mitis/salivaris 0.377 0.249 0.457 

3. Other Strep 0.773 0.726 0.602 

4. Staphylococcus aureus 0.238 0.806 0.306 

5. M. catarrhalis 0.789 0.047  (S) 0.857 

6. Corynebactria 0.102 0.027  (S) 0.554 

7. Klebsiella 0.157 0.317 0.056 

8. Citrobacter 0.139 N.A 1.00 

9. Escherichia coli 0.766 0.317 0.714 

10. Proteus N.A 0.317 0.317 

11. Pseudomonas 0.157 0.317 0.221 

12. Haemophilus 0.240 0.767 0.437 

 

N.A    =  Not assessed 
S        =  Statistically significant 

S. mutans     =  Streptococcus mutans 

S. mitis/salivaris      = Streptococcus mitis/salivaris 

Others Strep  = Other Streptococci 

Staph aure          =  Staphylococcus aureus 

M. catarrhalis           =  Moraxella catarrhalis 
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IV. DISCUSSION 
 

Various studies in the past have reported evidence 

about the impact of smoking on oral microbiology. Smoking 

is an established risk factor for various diseases such as oral 

cancer, leukoplakia, smoker’s palate, poor wound healing, 

acute necrotizing ulcerative gingivitis etc 3,4.  

 

Hence, this case control study had been undertaken to 

examine the change in microbial flora in samples taken from 

dental plaque, saliva and tongue smear in systemically 

healthy young adult smokers and non-smokers. Among the 

different modalities available to analyze the oral microbial 
flora, in this study culture media technique was used to 

isolate them from samples collected. 

 

The present study clearly showed an increased amount 

of microbial flora in smokers as compared to non-smokers. 

The mean value of total microbial flora isolated from 

smokers is more (5.64 X 105 C.F.U. / ml) than in non-

smokers (4.77 X 105 C.F.U. / ml). The salivary samples of 

the study group and control group, with respect to Moraxella 

catarrhalis and Corynebacteria showed p value less then 

0.05, which is statistically significant. Thus suggesting a 
greater extent of colonization by pathogenic microbes in 

smokers as compared to non-smokers, thus increasing the 

chances for oral diseases. 

 

Donna L. M et al studied the effect of smoking and 

periodontitis on the microbial flora of oral mucous 

membranes and saliva in systemically healthy subjects. 

Their study suggests that in smokers, higher proportions of 

Porphyromonas nigrescens, Fusobacterium and 

Actinomyces species were present. Notably, 81 % of the 

smoking group had periodontal diseases, compared with 
non-smokers 19. 

 

V. CONCLUSION 

 

The present study, which includes 35 male smokers 

and equal number of non-smokers. The study shows that 

there is a definite increase in the amount of microbial flora 

in tobacco smokers as compared to non-smokers. These 

increased microbes may ultimately increase the chances for 

oral diseases and impaired wound healing thus affecting the 

treatment outcome of oral health. This increased number of 

bacterias may translocate through the damaged mucosa, 
thereby increasing the risk of local and systemic infections 

in smokers.  
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ABSTRACT
Background and Objectives: Breast cancer is a global health concern. This study was conducted to assess 
the knowledge, beliefs, and awareness of breast cancer as well as to assess the knowledge on breast self-
examination (BSE) and clinical breast examination (CBE) in Belagavi. Methods: The questionnaire-based 
pilot study was conducted among 20–70 years aged females without any history of breast cancer from rural 
and urban areas of Belagavi. Information about knowledge and beliefs about breast cancer was collected 
with a pre-tested, semi-structured questionnaire. Findings of BSEs and CBEs were recorded. Sample size 
for this pilot study was taken as 5% of the total sample size and therefore, 207 female staff from various 
educational institutions and a teaching hospital was enrolled for the study. Data were analyzed using the 
Chi-square test. P < 0.05 was considered statistically significant. Results: Awareness of breast cancer 
was five-folds higher in urban than in rural areas. The odds of perception about breast cancer was 4.90 
(confidence interval [CI] = l 2.2, 10.94) times higher in the urban than in the rural area. Similar results 
were seen for the BSEs with an odds ratio of 5.03 (CI = 1.18, 21.30). Conclusion: Women from urban areas 
of Belagavi have a fair knowledge and awareness about breast cancer and are also fairly well versed with 
BSE technique. More awareness about breast cancer, its evaluation and need for early intervention need to 
be created among the rural population.
KEY WORDS:  Breast Cancer Awareness, Self-breast examination, Clinical Breast Examination
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Introduction
Breast cancer is the most common type of cancer 
among Indian women with age adjusted rates as 
high as 25.8/100,000 women and mortality being 
12.7/100,000 women.[1] According to a survey 
conducted by Indian Council of Medical Research 
in the metropolitan cities during 1982–2005, the 
incidence of breast cancer has almost doubled.[2] 
Studies have reported that in every 4- min one woman 
is estimated to be diagnosed with breast cancer and 
in every 8- min one causality due to breast cancer 

is observed in India. In 2012, approximately 70,218 
fatalities were recorded due to breast cancer in India, 
which was the highest in the world for that year.[3]

Risk factors for developing breast cancer are age, 
diet, waist-to-hip ratio, body mass index (BMI), high-
density lipoproteins, cholesterol, triglyceride level, 
more than three pregnancies, years of menstruation, 
atypical hyperplasia in the previous biopsy, and a 
history of carcinoma in relatives.[4] Several studies 
have reported that the early detection of breast 
cancer by screening is effective in the prevention 
of disease progression. Clinical breast examinations 
(CBE) like mammography are not feasible for 
developing countries due to economic constraints. 
Hence, advocating breast self-examination (BSE) 
and promoting awareness are recommended. BSE 
familiarizes women with both the appearance and 
the feel of their breasts and helps in detection of any 
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abnormal changes in breasts as early as possible and 
raises the awareness about early detection of breast 
cancer, particularly among the rural areas.[5]

Around 20–30% of women wait for about 12 weeks 
or more after self-discovery of a breast symptom to 
meet a health-care provider for help, and such delays 
could lead to poor survival. Comprehension of the 
factors that influence patient delay is quintessential 
for the development of an effective and targeted 
health intervention program. These interventions 
could also plummet the incidence rates.[6]

This study proposed to evaluate the knowledge, 
attitude, and practices (KAP) of the participants. 
The knowledge possessed by a community refers 
to their understanding of any given topic. Attitude 
refers to their feelings towards this subject, as well 
as any preconceived ideas that they may have 
towards it. Practice refers to the ways in which they 
demonstrate their knowledge and attitude through 
actions. Understanding the levels of KAP is crucial 
to create awareness and customize the interventional 
programs for each community.[7] BSE is a simple, 
quick, safe, and non-invasive process.[8] CBE 
contributes to the early detection of breast cancer, 
identifies previously undetected masses, more so in 
women below 40 years in whom mammography is 
not recommended. It not only promotes the practice 
of BSE but also encourages subjects to evaluate their 
assessment of BSE.[9]

This pilot study was undertaken to assess knowledge, 
attitude, and practices of breast cancer among 
women of Urban and Rural regions of Belagavi.

Methodology
A cross-sectional pilot study was taken up by regional 
Cell for Women, Belagavi District (Southern India).

Sample size calculation
According to census data 2011, total female 
population above 7 years was 20,54,090.[10] From 
Belagavi (rural and urban), 10 towns and 20 villages 
were randomly selected and from their 4000 samples 
were randomly selected using probability 
proportional to size sampling. Sample size for this 
pilot study was taken as 5% of the total sample size. 
Hence, 207 female staff from various educational 
institutions and a teaching hospital was enrolled for 
the study. The study was conducted from February 
2019 to December 2019.

Females in the age group of 20–70 years were 
included and known cases of breast cancer were 
excluded from the study. Informed consent was 
taken in their local language from the subjects. 
Ethical clearance was obtained from the Institutional 
Ethical Committee (Ref. MDC/DOME/155 dated 
05-11-2019).

A pre-tested, semi-structured questionnaire, and 
with 40 pertinent questions were structured with 
four sub-sections (Parts A to D). Part A included the 
baseline data (age, nativity, religion, diet- vegetarian/
non-vegetarian, parity, assessment of risk factors 
such as history of breast cancer in family, 
reproductive history, lactation history, history of 
contraceptive methods used, history of hormonal 
therapy, age of menarche, age of menopause, and 
alcohol and tobacco usage) was collected. Height 
was measured using the commercial Stadiometer 
to the nearest 0.5 cm. National Council of Health 
Center/World Health Organization reference data 
based on height for age was used for the present 
study to define stunting. Weight was recorded with 
digital scale with an accuracy of +100 g. BMI was 
calculated by Quetelet’s equation.[11,12] Health status 
of subjects was assessed taking a detailed history 
and by performing thorough clinical examination by 
principal investigator.

Part B scrutinized the knowledge of the participants 
with 15 relevant questions. Part C was assigned to 
document the clinical findings and Fine-Needle 
Aspiration Cytology (FNAC), reports if any. 
Part D was allotted to record notes and remarks 
(Annexure 1).

The questionnaire was taken from previous studies 
and modified as per the requirement and validated 
by this pilot study. The survey was carried out by 
a core team comprising two doctors and six nurses 
from the obstetrics/gynecology department. The 
questionnaire was duly filled by the core team using 
the interview method before clinical examination. 
The CBE was performed by the core team, which 
was trained and monitored by the subject experts. 
In the event of a clinical suspicious or ambiguity, 
the subjects were sent for FNAC investigation to the 
department of pathology.

Only the subjects who were aware regarding the self-
examination were included in this sub-section of 
the study. In the pro forma section II (Annexure II) 
question numbers 3, 4, 5, 6, 9, 10, and 11 were 
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included to calculate the total score. For questions 
4 and 5 option 2 were correct and for question 6 
option one was correct, while for questions 9, 10, 
and 11 options 3, 3, and 1 were considered as correct 
answer, respectively.

Similarly, subjects who were aware about clinical 
examination were included in this sub-section of 
the study. In the pro forma’s section II (Annexure 1) 
question numbers 13 to 16 were included to calculate 
the total score. For question 13 option 2 was correct 
and for question 14 option 2 or 3 were correct, while 
for questions 15 and 16 option 1 were considered as 
the correct answer.

The scoring system implemented was as follows: 
When the answer was correct it was scored “2.” In 
the case of multiple choice questions, when multiple 
options were answered along with the correct 
answer, it was considered as partial knowledge and 
it was scored as “1.” To calculate the total score, the 
overall percentage was considered. Socio-economic 
status (SES) was classified based on modified 
Kuppuswamy socioeconomic scale.[13]

Descriptive analysis of the data was done using 
SPSS Statistics 23.0 and Excel. Continuous variables 
were presented in mean ± standard deviation form. 
Categorical variables were presented as frequency 
tables. Odds ratio has been used for the assessment 
of effect size of the test. Categorical variables were 
calculated using Chi-square test. P < 0.05 was 
considered as significant.

Results
The study included 207 subjects in the age range 
of 20–70 years. The baseline characteristics of the 
cohort were documented. Subjects were grouped 
into four categories from 18 to 45 years based on age. 
A majority of the subjects (n = 74) were in the age 
of 36–45 years. The mean height was 5.12 ± 0.44 
(in ft) and weight was 59.03 ± 10.29 (in kgs). As per 
the educational profile, 155 (74.88%) of the subjects 
in the study were well educated whereas 7 (3.38%) 
were illiterates and 99.03% were working women. 
As per SES, 16 (47.06%) were from middle class 
family in rural areas and 70 (40.46%) were from 
urban areas, followed by 15 (44.12%) from the lower 
middle class in rural area and 44 (25.43%) from the 
upper middle class in urban area. Least population 
was from the upper middle Class 1 (2.94%) from 
rural area and 28 (16.18%) were from upper class in 
urban area. A majority of the subjects in the sample 

were married, whereas 18.36% were single and the 
other 5.31% were divorced/widowed.

The risk factors for breast cancer were assessed. 
Among the total subjects screened, 13 (6.28%) 
had a family history of breast cancer. History of 
other cancers was reported in 18 (8.7%) women. 
History of fibrocystic and endometriosis diseases 
was reported in 9 (4.35%) and 4 women (1.93%), 
respectively. Thyroid hormone imbalance was noted 
in 23 (11.11%). About 3(1.73%) from urban area had 
previously noticed lumps in their breast while none 
of the subjects from rural place had noticed lumps 
in their breast. A majority of the subjects were 
not on any medication, whereas as 9 (4.35%) and 
11 (5.31%) had taken drugs to prevent abortion and 
for regulating menstrual cycle, respectively.

Using Chi-square test with simulation, health 
status of subjects was observed to be significantly 
associated with the geographic area (P = 0.0345) 
(Table 1).

Majority of the subjects in both rural and urban areas 
had good health. Using Chi-square test, distribution 
of women having children is approximately equal in 
rural and urban areas (P = 0.6332). In urban places, 
majority of subjects had their first child in the age 
group of 20–25 years followed by 26–31 age groups. 
Only two subjects in the urban area had their first 
child in the age of above 36 years whereas in rural 
areas, majority of the subjects had their first child at 
the age of “<20 years,” followed by “20–25” whereas 
none of the subjects in rural area had their child 
after 36 years.

Majority of the subjects (72.95%) were still 
menstruating normally whereas for 31 (14.98%) 
subject’s had attained menopause. For majority of 
the subjects, age of menarche was “13–14” years, 
followed by “14-16,” “10-12” and 36 (17.39%) of total 
subjects were not sure about their age of menarche. 
Majority of the subjects in the sample were not sure 
about their age of menopause (Table 1).

The participants from the urban area were well 
aware about self-examination (P<0.001) as well as 
about clinical examination (P=0.0039) (Table 1).

Majority of subjects had heard about breast cancer 
through media. Many subjects considered breast 
cancer as a serious disease (88.1%) while 64.29% 
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subjects were aware about the risk factors. Around 
61.31% population were aware regarding the 
symptoms of breast cancer. More than half of the 

population knew that breast cancer would spread 
to other parts of the body, and about the screening 
programs for breast cancer.

Table 1: Distribution of subjects based on biological life

Factors Sub-category Rural (n, [%]) Urban (n, [%]) Total (n, [%]) P-value

Health status Poor 1 (2.94) 3 (1.73) 4 (1.93) 0.0345cs

Good 32 (94.12) 133 (76.88) 165 (79.71)

Excellent 1 (2.94) 37 (21.39) 38 (18.36)

Number of Children None 4 (11.76) 19 (10.98) 23 (11.11) 0.6332c

One 11 (32.35) 52 (30.06) 63 (30.43)

Two 10 (29.41) 63 (36.42) 73 (35.27)

3 or more 3 (8.82) 7 (4.05) 10 (4.83)

Not applicableA 6 (17.65) 32 (18.5) 38 (18.36)

Maternal age at first 
childbirth (years)

<20 12 (35.29) 33 (19.08) 45 (21.74) 0.1314cs

20–25 9 (26.47) 48 (27.75) 57 (27.54)

26–31 2 (5.88) 36 (20.81) 38 (18.36)

31–36 1 (2.94) 3 (1.73) 4 (1.93)

above 36 0 (0) 2 (1.16) 2 (0.97)

Not applicableB 10 (29.41) 51 (29.48) 61 (29.47)

Breast feeding Yes 17 (50) 91 (52.6) 108 (52.17) 0.7014c

No 7 (20.59) 31 (17.92) 38 (18.36)

Not applicableB 10 (29.41) 51 (29.48) 61 (29.47)

Duration of breastfeeding Never 1 (2.94) 4 (2.31) 5 (2.42) 0.4418c

<6 months 0 (0) 11 (6.36) 11 (5.31)

<1 year 6 (17.65) 35 (20.23) 41 (19.81)

>1 year 18 (52.94) 76 (43.93) 94 (45.41)

Not applicable 9 (26.47) 47 (27.17) 56 (27.05)

Menstruation details Still having menstrual periods 25 (73.53) 126 (72.83) 151 (72.95) 0.3473c

Not sure, periods are irregular 6 (17.65) 19 (10.98) 25 (12.08)

Menstrual periods have 
stopped permanently

3 (8.82) 28 (16.18) 31 (14.98)

Age at Menarche (years) Not sure 6 (17.65) 30 (17.34) 36 (17.39) 0.3683c

<10 0 (0) 2 (1.16) 2 (0.97)

10–12 11 (32.35) 31 (17.92) 42 (20.29)

13–14 9 (26.47) 62 (35.84) 71 (34.3)

14–16 8 (23.53) 48 (27.75) 56 (27.05)

Age at Menopause (years) <44 4 (11.76) 10 (5.78) 14 (6.76) 0.5237cs

45–50 4 (11.76) 28 (16.18) 32 (15.46)

51–55 0 (0) 3 (1.73) 3 (1.45)

56–60 0 (0) 1 (0.58) 1 (0.48)

Not sure 26 (76.47) 131 (75.72) 157 (75.85)

c Chi-square test, cs- Chi-square test with simulation, AIndicates the subjects who were single, BIndicates subjects who were single 
and without having a child
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Using odds ratio, odds of perception about breast 
cancer was 4.90 [Confidence Interval (CI) 2.2, 10.94] 
times higher in the urban than in the rural area 
(Table 2).

Odds of believing “early detection of breast cancer 
can reduce mortality rate?” was 3.44 (CI: 1.61, 7.35) 
times higher in women living in the urban areas than 
rural areas. Using Chi-square test with simulation, 
the attitude about undergoing breast screening was 
significantly associated with the place of residence 
(P=0.005) (Table 3).

Among the study subjects, 125 (60.39%) were aware 
regarding BSE of which 69 (55.2%) had performed BSE 

at least once in their life. Percentage of subjects who 
performed BSE was approximately equal in rural and 
urban places of Belgaum. Among the subjects aware 
of BSE, 110 (88%) thought that it aided in the early 
detection of breast cancer. Among the study subjects, 
50 (40%) recommended a monthly evaluation of BSE 
and 40 (32%) believed that self-examination is to 
be performed whenever one noticed any changes in 
the breast. Among the subjects who were aware of 
BSE, 97 (77.6%) were aware of the benefits about the 
BSE (Early detection of breast cancer). Furthermore, 
99 (79%) agreed to consult a doctor if they found any 
abnormalities during the self-examination. About 
80 (64%) among the total subjects, conducted the 
assessment themselves (Table 4).

Table 2: Knowledge of breast cancer

Knowledge based questions Options Rural (n, [%]) Urban (n, [%]) Total (n, [%])

Have you ever heard about breast cancer? Yes 19 (55.88) 149 (86.13) 168 (81.16)

No 15 (44.12) 24 (13.87) 39 (18.84)

What is your source (s) of information?* 1 5 (26.32) 32 (21.48) 37 (22.02)

2 6 (31.58) 38 (25.5) 44 (26.19)

3 0 (0) 4 (2.68) 4 (2.38)

4 1 (5.26) 9 (6.04) 10 (5.95)

5 1 (5.26) 10 (6.71) 11 (6.55)

6 2 (10.53) 6 (4.03) 8 (4.76)

Multiple 4 (21.05) 50 (33.56) 54 (32.14)

Is breast cancer a serious disease?* Yes 16 (84.21) 132 (88.59) 148 (88.1)

No 3 (15.79) 17 (11.41) 20 (11.9)

Do you know about the risk factors of breast cancer?* Yes 13 (68.42) 95 (63.76) 108 (64.29)

No 6 (31.58) 54 (36.24) 60 (35.71)

Do you know about the signs and symptoms of breast 
cancer?*

Yes 11 (57.89) 92 (61.74) 103 (61.31)

No 8 (42.11) 57 (38.26) 65 (38.69)

Do you know anything about the pre-diagnostic tests that 
are available for breast cancer?*

Yes 7 (36.84) 67 (44.97) 74 (44.05)

No 12 (63.16) 82 (55.03) 94 (55.95)

Can breast cancer be treated?* Yes 17 (89.47) 139 (93.29) 156 (92.86)

No 2 (10.53) 10 (6.71) 12 (7.14)

Can breast cancer spread to other parts of the body?* Yes 11 (57.89) 78 (52.35) 89 (52.98)

No 8 (42.11) 71 (47.65) 79 (47.02)

Do you think breast cancer is hereditary?* Yes 10 (52.63) 72 (48.32) 82 (48.81)

No 9 (47.37) 77 (51.68) 86 (51.19)

Are you aware about any screening programs for breast 
cancer?*

Yes 6 (31.58) 58 (38.93) 64 (38.1)

No 13 (68.42) 91 (61.07) 104 (61.9)

Do you think that women who went through menopause after 
55 years have a high risk of suffering from breast cancer?*

Yes 7 (36.84) 58 (38.93) 65 (38.69)

No 12 (63.16) 91 (61.07) 103 (61.31)

*Subjects exclusively aware of breast cancer were included. 1: Books/Newspaper; 2: Media (TV, Radio, or internet); 3: Hospital; 4: 
Conferences/Seminars/Lecture; 5: Friends; 6: Others
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Odds of women aware of about self-examination was 
6.65 (CI: 2.48, 12.90) times higher in the urban area 
than in the rural area. Among the subjects who were 
aware about self-examination, odds of considering 
that BSE was helpful in the early detection of breast 
cancer was 7.64 (CI: 1.78, 32.69) times higher in 
urban area than rural area. Among the subjects aware 
of self-examination, odds of consulting a doctor in 
the case of discovering an abnormality during self-
examination, was 5.65 (CI: 1.40, 22.87) times higher 
in urban women when compared to rural women 
(Table 4).

We observed that among a total of 207 subjects, 
110 (53.14%) had heard about CBEs. Out of 34 
subjects from the rural area, 11 (32.35%) were aware 

of CBE, whereas among 173 subjects from the urban 
area of Belgaum, 99 (57.23%) were aware about 
CBE. Almost all the subjects who had heard about 
CBE believed it to be a tool in the early detection 
of breast cancer. 70 (63%) of the subjects who were 
aware about CBE considered that a doctor should 
perform the clinical examination (Table 5).

Using Chi-square test with simulation, self-
examination score category was significantly 
associated with place of residence. Using odds ratio, 
the odds of having good scores of self-examinations 
was 5.03 (CI: 1.18, 21.30) times higher in urban 
area than in rural area. Using Chi-square test 
with simulation, clinical examination score was 
independent of place of residence (Table 6).

Table 3: Beliefs/Attitude toward breast cancer

Questions based on belief/Attitude Options Rural (n, [%]) Urban (n, [%]) Total (n, [%])

Is breast cancer a punishment from God? Yes 6 (17.65) 12 (6.94) 18 (8.7)

No 28 (82.35) 161 (93.06) 189 (91.3)

If one of your friends or family has breast 
cancer, do you think that you will also 
suffer from the same?

Yes 1 (2.94) 4 (2.31) 5 (2.42)

No 33 (97.06) 169 (97.69) 202 (97.58)

Do you think giving birth after 30 years 
increases the risk of breast cancer?

Yes 7 (20.59) 48 (27.75) 55 (26.57)

No 27 (79.41) 125 (72.25)  152 (73.43)

Do you think smoking and drinking can 
cause breast cancer?

Yes 16 (47.06) 110 (63.58) 126 (60.87)

No 18 (52.94) 63 (36.42) 81 (39.13)

Do you feel that early detection of breast 
cancer can reduce the mortality rate? 

Yes 17 (50) 134 (77.46) 151 (72.95)

No 17 (50) 39 (22.54) 56 (27.05)

Do you think use of brassieres is one of 
the reasons for breast cancer?

Yes 9 (26.47) 77 (44.51) 86 (41.55)

No 25 (73.53) 96 (55.49) 121 (58.45)

What do you feel about undergoing breast 
screening?

It is better to detect early 18 (52.94) 136 (78.61) 154 (74.4)

It can be done only when 
the need arises

3 (8.82) 12 (6.94) 15 (7.25)

I do not feel anything 13 (38.24) 25 (14.45) 38 (18.36)

Breast cancer patients should not be 
allowed to breast feed. What is your 
perception?

Yes 15 (44.12) 92 (53.18) 107 (51.69)

No 19 (55.88) 81 (46.82) 100 (48.31)

Do you have any gender preferences for 
healthcare practitioners for undergoing 
breast screening?

Yes 15 (44.12) 84 (48.55) 99 (47.83)

No 19 (55.88) 89 (51.45) 108 (52.17)

In your point of view, what is the main 
barrier in undergoing breast screening?

Shyness 12 (35.29) 50 (28.9) 62 (29.95)

Lack of knowledge 15 (44.12) 67 (38.73) 82 (39.61)

Fear of diagnosis of 
cancer

3 (8.82) 21 (12.14) 24 (11.59)

No facilities 3 (8.82) 9 (5.2) 12 (5.8)

All the above 1 (2.94) 26 (15.03) 27 (13.04)
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Table 4: Knowledge and practice about BSE

Questions on BSE Options Rural (n, [%]) Urban (n, [%]) Total (n, [%])

Are you aware about BSE? Yes 9 (26.47) 116 (67.05) 125 (60.39)

No 25 (73.53) 57 (32.95) 82 (39.61)

Have you ever performed 
BSE?*

Yes 5 (55.56) 64 (55.17) 69 (55.2)

No 4 (44.44) 52 (44.83) 56 (44.8)

Do you think that BSE is 
helpful in the early detection of 
breast cancer? *

Yes 5 (55.56) 105 (90.52) 110 (88)

No 4 (44.44) 11 (9.48) 15 (12)

How often should BSE be 
performed? *

Weekly 0 (0) 17 (14.66) 17 (13.6)

Monthly 2 (22.22) 48 (41.38) 50 (40)

If, we notice change in chest 4 (44.44) 36 (31.03) 40 (32)

Do not know 3 (33.33) 15 (12.93) 18 (14.4)

When is the correct time to 
perform BSE?*

Before menstruation 1 (11.11) 6 (5.17) 7 (5.6)

After menstruation 2 (22.22) 50 (43.1) 52 (41.6)

Any time 2 (22.22) 35 (30.17) 37 (29.6)

Do not know 4 (44.44) 25 (21.55) 29 (23.2)

What is the best posture for 
BSE?*

Standing in front of mirror 4 (44.44) 72 (62.07) 76 (60.8)

Sitting 1 (11.11) 8 (6.9) 9 (7.2)

Lying 1 (11.11) 14 (12.07) 15 (12)

No idea 3 (33.33) 22 (18.97) 25 (20)

What is the reason for not 
practicing BSE?*

Afraid of diagnosed with breast 
cancer

3 (33.33) 20 (17.24) 23 (18.4)

Do not know how to do it correctly 2 (22.22) 34 (29.31) 36 (28.8)

Do not like to touch one’s own body 0 (0) 8 (6.9) 8 (6.4)

Forgot to practice BSE 1 (11.11) 5 (4.31) 6 (4.8)

Not at risk of getting cancer 0 (0) 6 (5.17) 6 (4.8)

None of the above 3 (33.33) 41 (35.34) 44 (35.2)

All the above 0 (0) 2 (1.72) 2 (1.6)

What are the signs of breast 
cancer? *

Development of lump 3 (33.33) 60 (51.72) 63 (50.4)

Discharge other than breast milk 1 (11.11) 6 (5.17) 7 (5.6)

Swelling of breast 0 (0) 7 (6.03) 7 (5.6)

Skin irritation or dimpling 2 (22.22) 0 (0) 2 (1.6)

None of the above 1 (11.11) 2 (1.72) 3 (2.4)

All the Above 2 (22.22) 41 (35.34) 43 (34.4)

Do you know the benefits of 
BSE?*

Yes 5 (55.56) 92 (79.31) 97 (77.6)

No 4 (44.44) 24 (20.69) 28 (22.4)

If you discover any abnormality 
during BSE, will you visit a 
doctor?*

Yes 4 (44.44) 95 (81.9) 99 (79.2)

No 5 (55.56) 21 (18.1) 26 (20.8)

BSE is done by* Yes 6 (66.67) 74 (63.79) 80 (64)

No 3 (33.33) 42 (36.21) 45 (36)

*Questions posed to only who were aware of BSE. BSE: Breast self-examination



Kore, et al.: Awareness of breast cancer

54 Journal of Medical Sciences and Health/May-Aug 2021/Volume 7/Issue 2

Discussion
Breast cancer is the most common type of cancer in 
Indian women with a considerable mortality rate. 
It can be associated with the lack of awareness, 
knowledge, and practice about breast cancer. This 
study focused on the screening women from both 
urban and rural areas to assess the knowledge, 
awareness, and beliefs regarding breast cancer. 
Subject’s knowledge regarding BSE and CBE was 
also assessed in the study.

In the current study, 36–45 years were the most 
common age group whereas in a study conducted 
by Grunfeld et al. (2002), 25–34 years were found 
to be the most common age group.[6] This may be 
due to the variations from one region to another. 

Most of the subjects from the current study were 
from the middle class (47.06%), while in a study 
conducted by Sehrawat et al. (2016), more subjects 
were found to be from the upper middle class 
(55.3%).[14]

The results of the Birhane et al. (2017) showed 
that knowledge and practices of BSE among female 
students were 64%, 30.25% had a good knowledge 
and 28.3% had performed BSE.[15] The varying 
results between the two studies may be due to the 
difference in the study population considered for 
the study. Respondents in some studies[16-18] had a 
good perception toward breast cancer while in the 
present study, a moderate knowledge about breast 
cancer was observed.

Table 5: Knowledge about CBE

Questions on CBE Options Rural (n, [%]) Urban (n, [%]) Total (n, [%])

Have you ever heard about CBE? Yes 11 (32.35) 99 (57.23) 110 (53.14)

No 23 (67.65) 74 (42.77) 97 (46.86)

Do you think that CBE is useful in the 
early detection of Breast cancer? *

Yes 11 (100) 96 (96.97) 107 (97.27)

No 0 (0) 3 (3.03) 3 (2.73)

Who should perform CBE? * Individual 2 (18.18) 10 (10.1) 12 (10.91)

Nurse 3 (27.27) 10 (10.1) 13 (11.82)

Doctor 4 (36.36) 66 (66.67) 70 (63.64)

Do not know 2 (18.18) 9 (9.09) 11 (10)

Anyone 0 (0) 4 (4.04) 4 (3.64)

How often should CBE be done? * Monthly 2 (18.18) 28 (28.28) 30 (27.27)

Yearly 6 (54.55) 30 (30.3) 36 (32.73)

When Abnormality found 
on BSE

3 (27.27) 21 (21.21) 24 (21.82)

Do not know 0 (0) 20 (20.2) 20 (18.18)

What is the best tool for the early 
detection of breast cancer? *

Mammography 4 (36.36) 45 (45.45) 49 (44.55)

Breast Ultrasound 2 (18.18) 5 (5.05) 7 (6.36)

Breast Magnetic resonance 
imaging (MRI) Scan

0 (0) 4 (4.04) 4 (3.64)

Biopsy 0 (0) 3 (3.03) 3 (2.73)

No idea 5 (45.45) 42 (42.42) 47 (42.73)

*Only for those who were aware about clinical examination. CBE: Clinical breast examination

Table 6: Comparison of self-examination and clinical-examination scores

Region Self-examination score P-value Clinical-examination score P-value

≥50% <50% >74 <75

Urban 83 33 0.0275* 9 2 0.2174

Rural 3 6 88 11

*P<0.05 is significant
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A study conducted by Kumarasamy et al. (2017), in 
rural area of India demonstrated that only 26% of 
the women were aware of BSE, of which 18% had 
examined their breasts, and 5% practiced it regularly.[19]

In the present study, a total of 53.14% were aware of 
CBE among which a majority (63.64%) of population 
believed that it should be performed by doctors. 
A study by Siddharth et al. (2016) found that all 
study participants are aware of CBE and all of them 
thought that CBE can be done by doctors only (100%) 
while none of them were aware of BSE.[20]

In the current study, most of the women from urban 
area were aware of CBE and had a positive approach 
toward it, while in a study by Sehrawat et al. (2016), 
in urban and rural areas of district Gurdaspur (Punjab) 
found that 46%% women were aware about CBE.[14]

The study assessed the basic knowledge of breast 
cancer among women and the extent of their beliefs 
regarding breast cancer, along with the knowledge 
and practice regarding SBE and CBE. It has, thus, 
served as an educational diagnosis of the community.

The study has its share of limitations. There was 
unequal distribution of subjects between the groups 
as more subjects belonged to the urban area. Future 
studies could recruit an equal number of participants 
from both urban and rural regions to obtain an 
accurate estimate.

Breast cancer is the most common cancer affecting 
women worldwide. There are many risk factors 
such as age, breast pathology (proliferative breast 
disease), family history, and genetic predisposition 
for the development of breast cancer. Mammography 
is the mainstay for the diagnosis of breast cancer; 
magnetic resonance imaging and ultrasound have 
emerged as useful diagnostic tools for breast cancer. 
Breast cancer can be treated and managed by a 
prudent multidisciplinary collaboration of surgeons, 
oncologists, radiation oncologists, nurses, geneticist, 
reconstructive surgeons, and patients.[21]

Conclusion
This study provides a hereto unexplored insight into 
the KAP regarding breast cancer among the women 
of urban and rural areas of a tier II city. It was 
observed that majority of the women in the urban 
area had more than a fair idea about breast cancer; 
its early evaluation methods, namely, BSE and CBE. 

The women also demonstrated a positive outlook 
toward the early detection and amp; treatment of 
the same. Women in the rural area need to be more 
aggressively educated about the gravity of breast 
cancer and its early detection. This study paves 
the way for more awareness/educational programs 
which can help improve the chances of survival 
due to early detection and treatment which, in turn, 
reduce mortality related to breast cancer.
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Annexure I: Pro forma – Breast cancer survey

Part A
Name
Age group (years) 18-25 26-35 36-45 45 and above
Age at Menarche (years) Age at Menarche
Age at First Childbirth (years)
Number of Children 
Breast Feeding Yes No
Profile: Housewife Student Urban Working Woman
Geographical region Rural
Address
Phone number
Assessment of risk factors Family history of breast cancer Yes No

History of any other cancer Yes No
Previously noticed lumps in the breast Yes No
Habit of Chewing Tobacco Yes No
History of Contraception Yes No
Types of Contraception Oral

Implant
Injectable
IUCD (intrauterine 
contraceptive device)
Others

Part B Knowledge related to Breast Cancer (Yes/No)
Knowledge 1 Do you know what breast cancer is?
Knowledge 2 Do you feel that early detection can reduce mortality rates?
Knowledge 3 Would you like to go for a screening test?
Knowledge 4 In general, at what age do you think a woman should start routine mammograms?
Knowledge 5 Do you think that age is one of the risk factors of breast cancer?
Knowledge 6 Do you think smoking and drinking can cause breast cancer?
Knowledge 7 Do you think breast cancer is genetic?
Knowledge 8 If one of your friends or relative has breast cancer, do you think that you will also 

suffer from the same?
Knowledge 9 Do you think giving birth after 30 years, increases the chances of having breast 

cancer?
Knowledge 10 Do you think that women who went through menopause after 55 years are at a high 

risk of suffering from breast cancer?
Knowledge 11 Do you know what the pre-diagnostic tests are available for breast cancer?
Knowledge 12 Are you aware about the risk factors for breast cancer?
Knowledge 13 Have you ever undergone any pre-diagnostic tests?
Knowledge 14 Do you know of any government schemes for awareness?
Knowledge 15 Are you aware of breast self-examination?
Part C
Clinical 
findings
Fine-Needle 
Aspiration 
Cytology report
Part D
Remarks

Annexure
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Annexure II: Data collection form breast cancer survey
Part A
a. Demographic details
Name
Address
Phone Number
Place of Residence □Rural □Urban
Ethnicity
Age Group (yrs.) □18- 25 □26-35 □36-45 □45 and Above
Education □None □ Primary school □Secondary school □Higher
Occupation □Studen □Housewife □Working Women
Socio-economic status 
(modified Kuppuswamy 
socio-economic scale)

□Lower middle class (6,431-16,718) □Middle class (16,078-21,437) □Upper middle 
class (21,438-42,875) □Upper class (≥ 42,876)

Marital status □Never Married □Married □Divorced/Widowed
Health status □Poor □Good □Excellent
No. of children □None □One □Two □3 or More □Not applicable
Age at first child birth (years) □<20 □20-25 □26-31 □31-36 □above 36 years
Breastfeeding □Yes □No □Not applicable
Duration of breastfeeding □Never □< 6 months □< 1 year □> 1 year
Height (cm)
Weight (kg)
Menstruation details □Never menstruated □Still having menstrual periods □Not sure, periods are irregular 

□Menstrual periods have stopped permanently
Age at Menarche (years) □ Not sure □<10 □10-12 □13-14 □14-16
Age at Menopause (years) □<44 □45-50 □51-55 □56-60 
b. Risk factor assessment
Family history of breast 
cancer

□Yes □No

History of any other cancer □Yes □No
Relationship with the breast 
cancer patient

□Mother/Father □Sister/Brother □Daughter/Son □Aunt/uncle/Cousin Others(spec
ify)_____________________

History of fibrocystic disease □Yes □No
History of Endometriosis □Yes □No
History of oophorectomy □Yes □No
Thyroid hormone imbalance □Yes □No
Radiation exposure to chest □Yes □No
Previously noticed lumps in 
the breast

□Yes □No

Habit of chewing tobacco □Yes □No
Types of contraception □None □Drugs □IUCD □Others □Not Applicable
History of drug use □Drugs to prevent abortion □Medication for regulating menstrual cycle □Medication 

for the treatment of infertility, □Menopause replacement therapy etc.,
BMI □Normal body weight (BMI <25), □ Overweight (BMI 25-30) □Obese (BMI ≥30)
Physical activity □Low □Moderate □High
Use of hair dyes □Yes □No
History of usage of creams to 
augment breast size

□Yes □No

History of any surgery to 
augment breast size

□Yes □No

Food habits □Vegetarian □Non-Vegetarian
Diet pattern □Low fat diet along with high intake of fruits, vegetables, and whole grains

□Low fat diet along with high intake of fruits, vegetables, and whole grains, meat and 
poultry
□Low fat diet with medium intake of fruits, vegetables, and grains
□Low fat diet with medium intake of fruits, vegetables, grains meat, and poultry
□High fat diet with minimal intake of fruits, vegetables, and grains
□High fat diet with minimal intake of fruits, vegetables, grains, meat, and poultry
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Part B: Knowledge AND belief toward breast cancer

Knowledge/perception toward breast cancer

1 Have you ever heard about breast cancer? □Yes □No

2 What is your source (s) of information? □Books/Newspapers □Media (TV, Radio 
or Internet) □Hospital □Conferences/
seminars/ Lecture □Friends □Others 
(pls. specify) ___________

3 Is breast cancer a serious disease? □Yes □No

4 Do you know about the risk factors of breast cancer? □Yes □No

5 Do you know about the signs and symptoms of breast cancer? □Yes □No

6 Do you know anything about the pre-diagnostic tests that are available 
for breast cancer?

□Yes □No

7 Can breast cancer be treated? □Yes □No

8 Can breast cancer spread to other parts of the body? □Yes □No

9 Do you think breast cancer is hereditary? □Yes □No

10 Do you know about any screening program for breast cancer? □Yes □No

11 Do you think that women who went through menopause after the age 
of 55 have high risk of suffering from breast cancer?

□Yes □No

1. Belief /attitude towards breast cancer

12 Is breast cancer punishment from god? □Yes □No

13 If one of your friends or relative has breast cancer, do you think that 
you will also suffer from the same?

□Yes □No

14 Do you think giving birth after age of 30 increase breast cancer? □Yes □No

15 Do you think smoking and drinking can cause breast cancer? □Yes □No

16 Do you feel that early detection of breast cancer can reduce mortality 
rate?

□Yes □No

17 Do you think use of brassieres is one of the reasons for breast cancer? □Yes □No

18 What do you feel about undergoing breast screening? □It is better to detect early □It can be 
done only when need arise □ I don’t 
feel anything

19 Breast cancer patients should not be allowed to breast feed □Yes □No

20 Do you have any gender preference for healthcare practitioner for 
undergoing breast screening?

□Yes □No

21 In your point of view, what is the main barrier in undergoing breast 
screening?

□Shyness □Lack of knowledge □Fear of 
diagnosis of cancer □No facilities

2. Practice

22 Are you afraid to think about Breast cancer □Yes □No

23 If you notice any abnormality in your chest, with whom you will 
discuss? 

□Family members □Friends □Doctor   
□None

24 If you ever undergo breast screening what would you feel? □Fear of the disease □Ruling out the 
possibility of having breast cancer 
□Confirming a diagnosis

Knowledge and practice of breast self-examination and clinical breast examination

25 Have you heard about breast self-examination? □Yes □No

26 Did you ever perform breast self-examination? □Yes □No

27 Do you think that BSE is helpful in early detection of breast cancer □Yes □No

(Contd...)
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28 How often should BSE be performed □Weekly □Monthly □If, we notice any 
change in the chest □Don’t’ know

29 When is the correct time to perform breast self-examination □Before menstruation □After 
menstruation □Any time □Don’t know

30 What is the best Posture for breast self-examination □Standing In front of the mirror           
□Sitting □Lying □ No idea

31 What is the reason for not practicing breast self-examination? □I am afraid of being diagnosed of 
Breast Cancer □I do not know how it is 
done correctly □I do not like touching 
my body □I forget to practice BSE □I’m 
not at risk of getting breast cancer 
□None of the above

32 What are the signs of breast cancer? □Development of a lump □A discharge 
other than breast milk □Swelling of 
the breast □Skin irritation or dimpling 
□Nipple abnormalities □None of the 
above □ No idea

33 Do you know the benefits of breast self-examination? □To be familiar with the breast texture 
□Early detection of breast cancer □ 
Detection of any abnormal changes in 
the breast □A good breast exercise 

34 If you discover any abnormality during breast self-examination, what 
will you do?

□Pray to God □Do some lab. tests □ 
Visit a doctor □Do nothing   

35 BSE is done by □Individual □Nurse □Doctor □Don’t 
know □Any one

36 Did you ever hear about CBE? □Yes □No

37 Do you think that CBE is useful in early detection of Breast cancer □Yes □No

38 Who should perform CBE? □Individual □Nurse □Doctor □Don’t 
know □Any one

39 How often should CBE be done? □Monthly □Yearly □When abnormality 
is found on BSE ¨ ¡ Don’t know

40 What is the best tool for the early detection of breast cancer? □Mammography □Breast Ultrasound 
□Breast MRI scan □ Biopsy □ No idea

Part B: (Continued)
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ABS TRACT   
 

Oral cavity contains numerous microorganisms. Among them, some are pathogenic 

and cause infections. Hence to control and prevent such infections, a lot of research 

has been conducted on different materials using various advanced techniques. 

Nanotechnology and nanoscience have emerged in the recent years exploring the 

antimicrobial effects of metal nanoparticles. Metal oxide nanoparticles have shown 

good results against microorganisms. 

Distinct physical, chemical and biologic properties of metallic oxide nanoparticles 

make them efficient antimicrobial agents. Both the size and high surface to volume 

ratio have been considered as the reason for their microbicidal efficacy. Metallic oxide 

nanoparticles show high durability and less cell toxicity compared to organic 

nanoparticles. And this positive response of metallic oxide nanoparticles make their 

use in medical and dental fields more promising.  

Most of the infections of oral cavity are fungal, bacterial or viral. In dentistry, 

microorganisms are believed to cause failures of many treatment by causing 

infections. To achieve a long-term success of treatment rendered, various 

possibilities have been studied. Application of this nanotechnology in dentistry 

termed as nano dentistry, has brought many effective changes in the control of oral 

infections as well as changes in the dental materials. 

Various metallic nanoparticles like silver nanoparticles, zinc oxide nanoparticles 

etc., have been used as well as modified in order to apply in dentistry. Many 

researches have been carried out by incorporating metallic oxide nanoparticles with 

dental materials which have shown excellent antimicrobial effectiveness. This review 

focuses on metal and metallic oxide nanoparticles and their effectiveness as 

antimicrobials and their various applications in dental field. 
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BACK GRO UND  
 

 

 

Due to the growth in the number of microorganisms and their 

resistance to antimicrobials, scientists have researched on 

materials that can be, effective against microorganisms as well 

be cost effective. Decreasing the particle size has been found 

to be an efficient tool in improving the biocompatibility. 

Nanoparticles of metals have various applications in industry, 

agriculture and healthcare. Antimicrobials in the form of 

nanoparticles have been studied, and suggested their use as 

bactericidal materials. In various research studies, metals and 

metallic oxides have proved to show antimicrobial activity at 

low concentrations.1,2,3 

The antimicrobial activity of different metals like silver 

(Ag), gold (Au), titanium (Ti), copper (Cu) and zinc (Zn), which 

are considered to be safe for human beings, have been used in 

various areas since a long time.4 As years passed, metallic 

oxide nanoparticles such as silver oxide (Ag2O), titanium 

dioxide (TiO2), zinc oxide (ZnO), calcium oxide (CaO), 

magnesium oxide (MgO) and copper oxide (CuO) were 

identified to display antimicrobial activity.  

Oral cavity has numerous microorganisms which can 

cause various infections. Dental diseases have multiple 

etiological factors, but the most common cause is bacteria. Oral 

infections can influence the progression and pathogenesis of 

many systemic diseases. Hence maintaining oral health is a 

major goal in dentistry. Nanomaterials along with 

nanotechnology in dentistry help in bringing down the 

microbial infections.  

The accurate mechanism of action of nanometals is still 

being studied. The process thought to be behind its 

antimicrobial activity is that they act by deactivating the 

cellular enzyme and DNA by engaging the electron donating 

groups such as carboxylates, Amides, Thiols, Indoles, 

Hydroxyls, etc. They can act by creating pores in bacterial cell 

walls which can lead to increased permeability and cell death. 

Certain possibilities proposed in this regard include free metal 

ion toxicity due to the dissolution of metals from the surface of 

nanoparticles or oxidative stress caused by generating 

reactive oxygen species (ROS) on the surfaces of 

nanoparticles.5 

Antimicrobial effectiveness depends on the kind of the 

materials used for preparing the nanoparticles and their 

particle size.6,7 Decreasing the particle size of the materials is 

considered to be an efficient tool for improving 

biocompatibility.5 Nanotechnology at present gives a good 

platform for changing the physicochemical properties of 

various metals to transform them into effective antimicrobials. 

Hence antimicrobial efficacy of various nanometals owe to 

their morphology and physicochemical properties.6,8  

The antimicrobial efficacy of nanoparticles is found to be 

greatly influenced by its shape.9,10 Nanoparticles when 

compared to their own larger particles show different 

characteristic features. This can be credited to the fact that the 

surface/volume ratio of the nanoparticles increase with the 

reduction of the particle size.11,12 Because of this small particle 

size , nanoparticles  have a better penetration into cells and 

tissues, showing  strong bactericidal effect.13,14,15 It is believed 

that, the positively charged surface of the metallic 

nanoparticles help in their attachment to the negatively 

charged bacterial cell wall surface thus resulting in a higher 

bactericidal effect.6  

NANO M ETA L S A S ANT I M ICRO BIA L S  

IN D ENT IS TRY  

 

Various studies done on the below-mentioned nanoparticles 

have been applied into different fields of dentistry starting 

from the biomaterial aspect to the treatment level 

considerations. Silver, titanium dioxide and zinc oxide 

nanoparticles have been broadly studied and applied in 

various dental materials 

 

 

Si lver  ( A G)  a nd Si lve r  Oxi de  Na nop ar ti cle s  

( AG 2O)  

Silver nanoparticles are employed as antimicrobial agents in 

numerous products and have vast biomedical applications. 

Among nanometals, with antimicrobial properties, silver is 

being used against microbial infections since many years. The 

antibacterial efficacy of silver nanoparticles reduce patient 

infection, antibiotic dependence as well as associated costs. 

Besinis et al. in their study concluded that the antibacterial 

effectiveness of Ag nanoparticles on S. Mutans was high-up 

than that of chlorhexidine.16  

Hernández-Sierra et al. in their comparative study on the 

antimicrobial action of Ag nanoparticles, ZnO, and Au against 

Streptococcus Mutans (S. Mutans) showed that Ag exhibited the 

highest activity against S. Mutans. They also suggested that as 

S. Mutans are being responsible for dental caries, Ag 

nanoparticles may be considered helpful.17 Properties based 

on the shape of nanoparticles have also been studied by many 

researchers. Bera et al. stated that the size as well as the shape 

of the fluorescent Ag nanoparticles (1 – 5 nm) controlled their 

antimicrobial activity against Bacillus Megaterium, 

Staphylococcus Epidermidis and Pseudomonas aeruginosa.  

Ag2O nanoparticles were found to have good antimicrobial 

activity. Sondi and Salopek-Sondi in their study proved the 

antimicrobial efficacy of Ag2O nanoparticles against E. coli.18 

 

 

Ti ta ni um Di o xi de ( Ti O2 )  Nanop ar ti cle s  

They are considered as advanced materials because of their 

impressive optical, photo-catalytic and dielectric properties. 

Titanium dioxide (TiO2) is used as a disinfecting and cleansing 

material. It is used for environmental purification.19 These 

properties are very well utilized in eliminating bacteria and 

harmful agents from air and water.20 These nanoparticles are 

also used for sterilizing surfaces in healthcare centres.  

Antimicrobial property of TiO2 is attributed to its size, 

shape and crystal structure.21 The oxidative stress caused by 

the formation of reactive oxygen species (ROS) may be an 

important mechanism for TiO2 nanoparticles. The ROS causes 

site specific DNA damage.22,23 Haghighi et al. in their research 

on the antifungal effect of TiO2 nanoparticles against Candida 

albicans resistant to fluconazole, showed that the synthesized 

TiO2 nanoparticles had good antifungal activity on the C. 

albicans resistant to fluconazole. Therefore, it was suggested 

that TiO2 nanoparticles could be used effectively to inhibit the 

fungal growth formed on the surface of medical devices.21 

TiO2 nanoparticles have the potential to generate ROS 

under UV light. Photocatalytic properties of the TiO2 

nanoparticles make them efficient in eradicating bacteria. But, 

the use of TiO2 nanoparticles under UV light can cause genetic 

damage in humans, hence it is restricted. It has been found 

that, doping of TiO2 nanoparticles with metal ions can be a 
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good idea to solve this problem.24 Carré et al. noted that the 

antibacterial activity was accompanied by lipid peroxidation 

causing disturbances of the cell integrity.25  

 

 

Zi n c O xi de N anop ar ti cl e s ( Zn O)  

Zinc oxide is a bio safe material which exhibits antibacterial 

properties. Emami-Karvani et al. studied the antimicrobial 

action of ZnO nanoparticles against E. coli and S. aureus 

bacteria, by using different concentrations and reducing the 

particle size.26 They concluded that the antibacterial action of 

ZnO nanoparticles improved by changing the concentrations 

and by reducing the particle size. This enhanced antibacterial 

action shown by ZnO nanoparticles in contrast to its 

microparticles was attributed to the surface area 

enhancement. ZnO nanoparticles exhibit high photocatalytic 

properties that enhance their antimicrobial efficiency.  

Azam et al. in their comparative analysis of antimicrobial 

activity of ZnO, CuO, and Fe2O3 nanoparticles against gram 

negative and gram-positive bacteria reported ZnO as the most 

bactericidal.27 A few studies have demonstrated that metal ion 

doped nanoparticles can increase antimicrobial properties of 

metallic nanoparticles. Another study showed that the 

titanium doped ZnO powders showed antimicrobial action 

against E. coli and S. aureus.28 

 

 

Copper  ( Cu)  and C opper  Oxi de ( Cu O)  

Nano par ti c les  

Copper nanoparticles have unique biological, chemical and 

physical properties.24 Mahapatra et al. investigated the 

antibacterial activity of CuO nanoparticles and reported that 

copper oxide nanoparticles showed good antibacterial activity 

against the tested bacteria.29 

Azam et al. investigated the antibacterial activities of CuO 

nanoparticles against S. aureus, Pseudomonas aeruginosa, B. 

subtilis and E. coli. According to their study, nanoparticles 

exhibited size dependent -inhibitory effects against bacteria. 

These nanoparticles prevent bacterial growth by entering the 

nano- pores existing on the cellular membranes of most of the 

bacteria.30 

 

 

MAT ERI AL A S PE CT S  

 

Impr e ssi o n Ma ter i a ls  

Dental impressions form vital part of all specialities of 

dentistry. The most commonly used impression material in 

dentistry is the hydrocolloid alginate impression material. 

Impressions get contaminated with saliva as well as blood 

during clinical procedures and there are chances of cross 

infection. The incorporation of different antimicrobial agents 

into impression materials can be effective in decreasing cross-

infection. 

Alginate powder can be incorporated into water 

containing silver hydrosol to provide an antimicrobial effect, 

which will prevent the contamination of stone cast from the 

infected impression.31,32 Wangchuk et al. in their study, 

evaluated the invitro antimicrobial effectiveness of silver 

nanoparticles incorporated into alginate against 

Staphylococcus aureus. According to this study, silver 

nanoparticles (AgZrPO4) at different concentrations added to 

the powder of impression material showed inhibitory effect 

against pathogenic bacteria.33 

 

 

Den ta l  Ceme nt s  

They play a key role in restorations as well as cementation of 

crowns and bridges. So antimicrobial efficacy of dental 

cements used has become an important criterion, to prevent 

the pathogenic microorganisms from gaining access into the 

cavity or the prepared tooth after cementation. The 

antibacterial activity shown by the luting cements is important 

considering the microleakage after cementation. Considering 

this, studies were carried out on the efficacy of nanometals in 

inhibiting microorganisms. Silver nanoparticles show good 

antimicrobial activity, which is mainly due to the liberation 

rate of silver ions. These reactive ions act on the cell wall of the 

bacteria and result in the structural changes by binding to the 

tissue protein and causing cell death. Magalhaeces et al. in 

their study,34 incorporated silver nanoparticles into glass 

ionomer and resin cements and the antimicrobial action 

against S. mutans was studied. These cements doped with 

silver nanoparticles presented significant antimicrobial 

properties compared to cements without nanoparticles. 

Glass ionomer-containing TiO2 naoparticles possessed 

antibacterial activity against S.mutans in contrast to the 

unmodified GIC.35 A study evaluating the antibacterial action 

of zinc oxide nanoparticles incorporated self-cured GIC and 

light cured resin reinforced GIC on S. mutans biofilms, 

concluded that ZnO nanoparticles incorporated into GIC, at  

different concentrations did not help in their antibacterial 

action.36 

 

 

Den ta l  Compo si t es  

The dental composites are commonly used in dental 

restorations due to their aesthetic superiority and strong 

bonding ability and strength. Plaque accumulation on these 

materials can cause recurrent caries and ultimately failure of 

restorations. Titanium and silver particles were incorporated 

into dental composites to provide antimicrobial properties as 

well as to improve the biocompatibility. To reduce the biofilm 

accumulation over composite, restorative materials with 

antimicrobial properties have been developed by the 

incorporation of silver nanoparticles into composite resins. 

Cheng et al. reported that silver nanoparticles incorporated 

into composite resins enabled good mechanical properties 

along with notable antimicrobial effect, at lower 

concentrations.37 

Reham et al. evaluated antimicrobial effectiveness of ZnO 

nanoparticles incorporated into resin composites against 

organisms causing caries and the results showed 85 % 

reduction in the growth of different kinds of bacteria which 

was in the study.38 In a study conducted by Shahin Kasraei et 

al. antibacterial properties of resin based composite with zinc 

oxide and silver nanoparticles concluded that it could inhibit 

the growth of S. mutans and lactobacillus.39 

Light cured flowable composite can function as an effective 

antimicrobial by adding silver hydrosol. This silver hydrosol 

that gets leached from the composite resin matrix can help to 

decrease the incidence of dental caries.40 Such studies showing 

antimicrobial properties of silver nanoparticles-containing 

composite resins might reduce the development of secondary 
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or recurrent caries by reducing the bacterial biofilm formation 

on the teeth and thereby increasing the longevity of the 

restorations. 

 

 

Endo don ti c  Ma ter i al s  

Gutt ap er ch a  

Success of endodontic care is connected to the bacterial 

elimination, to a large extent. Out of many that have been used 

as root canal filling materials, gutta-percha is the most widely 

used. The zinc oxide component present in gutta-percha 

makes it have its own antimicrobial property. Iranian 

researchers, Dianat and Ataie had introduced nanosilver-

gutta-percha, to enhance the antibacterial effectiveness of 

gutta-percha. The new material demonstrated significant 

antimicrobial effect against Enterococcus faecalis, Candida 

albicans, Staphylococcus aureus and Escherichia coli.41 

 

Mi ner al  Tr i ox i d e  Ag gr e g a te  ( MTA )  

MTA is a well-known dental root repair material. It is used for 

an apical plug formation during apexification, in case of any 

root perforations during root canal treatment and in cases of 

internal root resorption. Also used as root-end filling material 

and Pulp capping material. Samiei et al. modified MTA by 

incorporating silver nanoparticles and it was found to act 

against oral bacteria and fungi species. They concluded that a 

group-containing MTA possesses higher antimicrobial action 

compared to unmodified MTA.42 

Even though AgNP is a potent antimicrobial, there are only 

a few studies incorporating it in endodontic materials.  

 

 

Den ta l  Adhe si ve s  

Dental adhesives are materials which help in the adhesion and 

cohesion of two different materials or between material and 

natural teeth. Li et al. in their study incorporated silver 

nanoparticles (AgNPs) to an adhesive system inorder to 

evaluate the bacterial inhibition. According to the results of 

this study, AgNPs reduced colony forming units (CFU) number 

and lactic acid production on biofilms suggesting their 

antibacterial potential.43 

Melo et al. in their study evaluated antimicrobial efficacy 

by incorporating silver nanoparticles to an adhesive system 

and results showed a reduced metabolic activity on biofilm, 

compared to control group without AgNPs.44 Mahshid S et al. 

studied the effect of adding zinc oxide nanoparticles to dental 

adhesives on their antimicrobial activity and bond strength. 

According to their results, addition of zinc oxide nanoparticles 

to dental adhesives inhibited the formation of Streptococcus 

mutans colonies, without compromising the bond strength.45 

 

 

Acr yli c  Resi n s  

Dentures are fabricated by poly methyl methacrylate (PMMA) 

acrylic resin. Various factors can contribute to the roughness 

of their inner surface which can act as a niche for microbial 

(candida species) colonization, which can cause denture 

stomatitis in denture wearers.46 Due to the smaller size, silver 

nanoparticles possess greater dispersion in PMMA matrix and 

produce larger area for oxidation. The release of silver ions 

acts by rupturing the cell wall and denaturating the protein 

and ultimately leading to microbial death, thus explaining the 

antimicrobial action and effectiveness of silver nanoparticles. 

Acosta-Torres et al. in their research observed that PMMA- 

AgNPs specimens showed less adherence of Candida albicans 

compared to unmodified PMMA, thus reporting the antifungal 

potential of AgNPs incorporated into acrylic resin.47 

 

 

Ti s sue Co ndi ti oner s or  So ft  Li n er s  

Tissue conditioners are used in denture patients who present 

with inflamed or abused mucosa and getting them back to 

normal health. It is mainly used to aid in the treatment of 

chronic soreness caused by dentures. Tissue conditioners are 

susceptible to microbial colonization. Many studies were 

conducted by addition of metallic and metallic oxides to tissue 

conditioners to study their antimicrobial activity. Nam in his 

study, incorporated AgNPs into a commercial tissue 

conditioner, in different concentrations. Their inhibitory effect 

was evaluated against Staphylococcus aureus, Streptococcus 

mutans, and Candida albicans. He reported that the modified 

tissue conditioner presented antimicrobial properties even at 

lower concentrations.  

 

 

Impl an t s  

Dental implants have become an integral part of 

reconstructive dentistry. Bacterial invasion can occur during 

surgery or post operatively. Infection being one of the most 

important complications in Implantology, various measures 

have been considered inorder to avoid bacterial 

contamination. It has been reported in various literatures that 

titanium dioxide nanoparticles coating on titanium implants 

can increase antimicrobial efficacy of implants. Singaravel et 

al. in their study, evaluated the antifungal effect of titanium, 

zirconium and aluminium nanoparticles coated titanium oxide 

plates. Titanium oxide nanoparticles coated titanium plates 

showed greater antifungal effect against Candida albicans, 

compared to zirconium oxide and aluminium oxide.48 

Flores et al. suggested that incorporation of silver 

nanoparticles into titanium implants as a method to guard 

implant surface against the pathogen. And they also reported 

that silver nanoparticles showed bactericidal action at lesser 

concentration which does not interfere with the 

osseointegration process.49 

Zhao et al. in their study, incorporated silver nanoparticles 

into titania nanotubes (TiO2 - NTs) on Ti implants. The 

antibacterial efficacy against Staphylococcus aureus was 

evaluated. According to this study, Ti implants incorporated 

with silver nanoparticles showed its ability to prevent 

bacterial adhesion for a time period of 1 month.50 

Zhang et al. in their study coated TiO2 implants by silver 

nanoparticles using Micro Arc Oxidation(MAO) and their 

results showed enhanced antimicrobial activity which was 

attributed to the interation between silver nanocrystals and 

bacterial cell membrane.51 A study conducted by Xiaojing He et 

al. suggested that the micro arc oxidation (MAO) technique 

effectively introduces inorganic antibacterial  metals (eg: Ag, 

Cu, Zn) into biomedical implants, thus successfully solving the 

issue of periimplant infection. Flores et al. studied the 

antibacterial activity of silver nanoparticles (AgNPs) against 

Pseudomonas aeruginosa and reported that the incorporation 

of AgNPs into Ti implants as an efficient approach to guard the 

surface of implants against microbial colonization.52 

Miguel A et al. studied antimicrobial activity of metal oxide 

nanoparticles against pathogens causing periimplantitis. In 
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their study they considered six metal (Ag) and metal oxides 

[cuprous oxide (Cu2O), cupric oxide (CuO), zinc oxide (ZnO), 

titanium dioxide (TiO2), tungsten oxide (WO3)] and two of 

their composites[(Ag + CuO), (Ag + ZnO)] against bacterial 

pathogens. The antimicrobial activity of the nanoparticles 

tested had silver showing the most and tungsten oxide the 

least antimicrobial effect. And they suggested that composites 

of nanoparticles should also be considered as antimicrobial 

agents. In this study, bacteriostatic activity showed by the 

composites were greater than that of nanoparticles alone.53 

 

 

Ma xi l lo fa ci al  Pr os the si s  

Maxillofacial prostheses are more prone for contamination 

and thereby can cause infections. Maxillofacial prostheses 

fabricated from silicone materials are more prone to fungal 

infections caused by Candida albicans. Coating silicone 

materials with silver nanoparticles could be advantageous to 

the patients using maxillofacial prostheses, to prevent or 

reduce fungal infection. Silver nanoparticles have been 

incorporated into maxillofacial prosthesis and it showed 

reduced adherence of Candida albicans to maxillofacial 

prosthesis surface.54 

 

 
 

 

CONC LU S ION S  
 

 

 

Many microorganisms and antimicrobial resistant 

microorganisms pose a real threat to human life. Advances in 

the field of nano-structures and nano-materials with suitable 

properties led to an increase in the making of stable 

nanoparticles that are capable of biomedical applications. 

Applications of metal and metallic oxide nanoparticles, and 

their surface modifications, with good antimicrobial activity in 

lesser concentration locally destroy pathogens, without being 

toxic.  Hence metallic oxide nanoparticles might be considered 

as a new alternative to most of the antibiotics and if applied in 

drug delivery systems in medical and dental field can be a boon 

to the human race, where antiobiotic resistant pathogens have 

grown at an alarming rate. 
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ABSTRACT
Background: Leech therapy is a point of attraction in the medical as well as in the scientific world due to its various outstanding 
properties, while studying the Ayurveda and scientific literature one can find difference, i.e., discarding after single use as 
per modern literature, but in Ayurveda, it can be reused after 7 days of leech therapy. Studies of such kind were not carried 
or published in any scientific journals, so ethical approval and developing scientific methods for validating the study were 
necessary, so a pilot study began with ethical clearance.

Objective: The objective of the study was to evaluate the bacterial and fungal count of leech saliva and blood emesis before 
and after leech therapy using disc diffusion method.

Materials and Methods: Leeches were collected from the normal habitat from Mangalore region possessing the same weight 
and morphological characteristics as that of the Nirvisha Jalouka as mentioned in classics (Shanku‑mukhi). The selected 
leeches were stored in well water having nonchlorinated with minimum bacterial load. The well water was selected from 
three geographical regions of Belagavi city, and among them, one sample was selected having minimal bacterial load. Ten 
patients with infectious skin diseases who were indicated for Jalaukavacharana (Vidradhi, Dushta‑vrana) were selected. 
The experimental leech saliva was tested for total bacterial count (TBC) and total fungal count (TFC) before and on 8th day 
of application, along with venous blood of the patient and blood vomitus of leech after application was tested for TBC and 
TFC. Statistical analysis was done based on TFC and TBC before and after application.

Results: TBC and TFC of leech saliva at 8th day and before application were similar which indicates the leech gut has 
destroyed the bacteria or inhibited the growth of bacteria.

Conclusion: TBC and TFC help to produce evidence that after application of leech and proper vomiting will not allow the 
growth of bacteria. Hence, safely, it can be reused after 7 days.

Key words: Ayurveda, haridra, infection, jalouka, leech therapy

Introduction

Leeches have been used for therapeutic purposes since 
the beginning of civilization. Ancient Egyptian, Indian, 

Greek, and Arab physicians used leeches for a wide range 
of diseases starting from the conventional use for bleeding 
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to systemic ailments such as skin diseases, nervous system 
abnormalities, urinary and reproductive system problems, 
inflammation, and dental problem.[1] References of this leech 
therapy found since the ancient days from length and breadth 
of all over the world; however, the oldest reference of this 
therapy is seen in “Brahatrayi.” Acharya Sushrutha elaborately 
described the collection, classification as Savisha (Poisonous) 
and Nirvisha (nonpoisonous), preservation, application, 
therapeutic utility, and complications of leech therapy.[2]

The modern science suggests discarding the leech after its 
application, i.e., leeches are killed in 70% ethyl alcohol and 
are disposed in bags for biological waste. To avoid cross 
infection,[3] but on the contrary in Ayurveda literature, it is 
suggested to reuse the leech on 8th day onward after making 
the leech to vomit properly,[4] and this raises the ethical/
research question of chances of cross infection from person 
to person through leech. It is the era of evidence‑based 
practice, and for global acceptance of the therapy, it is 
been potentiated through scientific parameters. There is no 
availability or published articles or work carried out in this 
angle, so we made an attempt to do bacterial and fungal 
study before and after the leech therapy and obtained ethical 
clearance. Protocol was developed scientifically for the 
study in order to justify the aim and objective by comparing 
pre‑ and postbacterial and fungal counts. The elements which 
were assessed to justify the study were selection of leeches, 
selection of patients with bacteremia, collection of water, 
bacterial load and fungal count of venous blood of patient, 
blood emesis of leech after therapy, and saliva of leech before 
the therapy and on 8th day.

Aim
The aim of the study was to assess the rationality of reusing 
the Jalouka (Leech) after 7 days of its application.

Objectives
1. To evaluate bacterial and fungal load of leech saliva 

before leech therapy
2. To evaluate bacterial and fungal load of venous blood of 

the patient before application
3. To evaluate the bacterial and fungal load of blood emesis 

immediately after leech therapy
4. To evaluate bacterial and fungal load of leech saliva after 

lag period (8th day of application)
5. Comparison of the above four parameters to conclude 

the rationality about reusing the vomited leeches.

Materials and Methods

The study was conducted at KLE Ayurveda Hospital and 
Research Centre, Shahpur, Belagavi, patients were recruited 

from outpatient department (OPD) and inpatient department 
of Department of Shalyatantra. The study was approved by the 
ethical committee with Ethical clearance – BMK/14/PG/ST/10.

Study design
•	 Sample	size:	10	subjects	fulfilling	inclusion	criteria	were	

registered and allotted to single group with the help of 
research pro forma

•	 Groups:	Single	group
•	 Stored	water	 sample:	Well	water	was	 collected	 from	

different sources, and total bacterial and fungal count 
was done and the water with minimal bacterial count 
was selected for the study

•	 Leech	coding:	Ten	selected	Nirvish	Jalouka	as	mentioned	
in classics (Shanku‑mukhi)[5] were coded from alphabetical 
letter “A” to “J”

•	 Saliva	samples:	Saliva	samples	of	leech	were	collected	
twice, namely, before leech therapy and on 8th day after 
leech therapy.

Blood samples
1. Venous blood of the patient before therapy to study total 

bacterial and fungal load
2. Blood vomitus of leech immediately after leech therapy 

for total bacterial and fungal load.

Inclusion criteria
•	 Patients	with	infectious	skin	diseases	who	are	indicated	

for Jaloukavacharana like Pachaman Vidradhi (Abscess), 
Dushtavrana (chronic non healing ulcer)

•	 Patients	of	either	of	sex	and	all	age	group.

Exclusion criteria
•	 Patient	on	medications	such	as	anticoagulant	drugs
•	 Patient	on	antibiotic	and	antitubercular	therapy
•	 HIV	and	hepatitis	B	virus	surface	antigen	positive
•	 Bleeding	disorders.

Diagnostic criteria
The patients were assessed by venous blood analysis before 
the Jaloukavacharana. The diagnosis was mainly based 
on the clinical presentation of Pachaman Vidradhi[6] and 
dushtavrana[7] (mentioned below) [Table 1].

Method of leech application
Preoperative procedures
•	 Written	informed	consent	of	the	patient	was	taken
•	 Affected	part	was	cleaned	with	NS
•	 The	entire	material	(namely,	Jalouka,	turmeric	powder,	

shatadhouta ghrita, and dressing trolley) was kept ready
•	 Selected	leech	was	kept	in	the	turmeric	water	for	5	min	

for activation and then transferred to the fresh water.[8]
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Operative procedures
•	 Patient	 was	made	 to	 sit/lie	 down	 comfortably	 on	

examination table
•	 Jalouka	was	applied	at	the	site	of	indication,	if	it	unable	

to suck the blood, prick was taken with sterile needle 
made at vrana/abscess to allow the blood to ooze out

•	 Leech	was	covered	with	wet	cotton	pad	except	near	its	
mouth when it was started to suck.

Postoperative procedure
A. Leech
	 •	 	Leeches	 were	 vomited	 properly	 by	 applying	

haridra (turmeric powder) to the mouth of leech and 
second bout of blood which was not contaminated 
with haridra was 1 ml blood was collected and sent 
for the TBL and total fungal count (TFC).

B. Patient
	 •	 	Tight	dressing	was	given	at	the	site	of	 leech	bite	

and observed for 2 h for any complications.

Methodology of collection and assessment of leech saliva
1. A glass slide was wiped with alcohol and well 

sterilized on blue flame and then leech kept on the 
glass slide at its anterior sucker and the leech saliva 
was collected

2. This saliva sample was wiped with sterile gauze and the 
gauze then kept in the Nutrient broth to grow at 37°C 
for 24 h in incubator

3. Then after 24 h 1 ml of nutrient broth was serially diluted 
in seven samples of prepared N.B. in the test tube and 
1 ml from last test tube was added in Soyabean Casein 
Digest Agar and Sabouraud Dextrose Agar media by 
pour plate method (two plates for each with negative 
control) and incubated at 37°C for 5 days, and plates 
were observed for bacterial and fungal count at 5th day 
manually.

Results and Observations

Statistical analysis
Analysis was done on the basis of total bacterial count (TBC), 
and TFC of the subgroups and result was drawn on the 
comparison of
I. Bacterial and fungal load of leech saliva before leech 

therapy [Figure 1]
II. Bacterial and fungal load of venous blood of the patient 

before application [Figure 2]
III. Bacterial and fungal load of blood emesis immediately 

after leech therapy [Figure 3]
IV. Bacterial and fungal load of leech saliva after lag 

period (8th day of application) [Figure 4].

The data were statistically compared in between to analyse 
the difference in subgroups and to conclude about reusing 
the leech after 7 days.

Table 1: Signs and symptoms of Pachamana Vidradhi and 
Dustavrana

Vidradhi
Red color
Temperature (local and general)
Swelling
Deferent type of pain, i.e., throbbing, cutting, burning, pain etc.
Hard in consistency
Fixity

Dushtavrana
Elevated and uneven edges
Discharge
Slough
Cicatrization
Pain and itching
Fever

Figure 1: Total microbial load of vomited blood of leech before application

Figure 2: Total microbial load of vomited blood of leech after application

Figure 3: Total microbial load of venous blood
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Observations
1. Nonpoisonous leeches were selected as per the Ayurveda 

parameters and were well correlated with Hirudina 
medicinalis to confirm the safety

2. Nonchlorinated water having minimum bacterial and 
fungal load was selected to store the leeches to avoid 
the bias related to water

3. TBC and TFC of al l  leeches previous to the 
application are within its normal limit except leech 
B (normal TBC limits – 30–300 cfu/ml normal TFC 
limits – 10–100 cfu/ml)

4. Escherichia coli, Staphylococcus aureus, Pseudomonas 
Aeruginosa, and Aeromonous are the most common 
organism encountered in the leech saliva

5. Type of patients encountered throughout the study
6. There is no significant difference in bacterial and 

fungal count if compared between leech saliva before 
application and 8th day of application

7. TBC of venous blood of the nine patient (treated by I leech) 
as well as bacterial count of 8th day leech saliva of I and 
J leech are Nil [Graph 1 and Table 2]

8. There is considerable difference in bacterial and 
fungal count if compared in between venous blood 
and blood vomitus and leech saliva at 8th day of 
application [Graph 2 and Table 2]

9. Bacterial count of 8th day leech saliva of D leech is too 
numerous to count (TNTC) [Table 2]

10. Fungal count of 8th day leech saliva of I and J leech is also 
TNTC

11. There is statistically significant difference in the bacterial 
count of blood emesis and 8th day leech saliva as well as 
considerable difference in between fungal count of blood 
emesis and 8th day leech saliva which demonstrates the 
leech has sucked the huge amount of bacteria, but still 
there is a minimum bacterial load in 8th day of leech saliva 
which indicates its rationality to reuse [Tables 3 and 4].

Discussion

Literature
Evidences of leech therapy found in many countries all over 
the world since the ancient period of time including India 
which indicates its own importance. However, by careful 
study of Ayurveda as well as Modern literature, one can find 
many differences in methodology of collection, classification, 
storage, and application of leeches. Nowadays, modern leech 
therapy is not limited only up to its application, but the 
various researches are under taken to evaluate the efficacy of 
leech saliva in various diseases and conditions as the saliva of 
leech is the main component which makes the leech therapy 
special. Researches to find the efficacy of leech saliva as 
antimetastatic agent in cancer and antihyperglycemic agent in 

diabetes are the biggest hope before the researchers.[1] If leech 
saliva found to have antimetastatic and anti‑hyperglycemic 
activity, it will be one of the biggest boon of leech therapy 
to the whole world.

Collection of water
Leeches may succumb when they stored in the sterile water 
and to provide a natural habitat for the survival of leeches 
nonchlorinated well water having minimum bacterial 
load (30–300 cu/mm as per the Indian Pharmacopeia) was 
selected to store leeches.

Selection of leeches
Leeches were collected from fresh water as per the 
description of classics and also selected as per the ayurvedic 
parameters of Savisha and Nirvisha Jalouka and well 
correlated with Hirudina medicinalis as per the morphological 
structures, this may be the cause that single patient was not 
noticed to have any adverse effects after Jaloukavcharana 
(Itching, burning, pain, or fever, etc.).[2]
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Selection of patients
The study is aimed to evaluate the TBC and TFC of leech 
therapy, so there is a need of patients having bacteremia 
(signs of pain and fever), so the vidradhi and dustavrana are the 
most common conditions seen in Shalyatantra OPD [Table 5].

Methodology
The present study is to evaluate the safety of reuse 
of the vomited leeches in concerned to the bacterial 
transmission. Leech releases the saliva in the blood of host 

while sucking the blood, so the chances of cross infection 
are through saliva, so the saliva was taken for bacterial 
evaluation before and after its application. TBC and TFC 
of all leeches previous to the application were within its 
normal limit (30–300 cu/mm) except leech B, so it can be 
said that application of leech is ethical. There is marked 
depletion in the bacterial count at 8th day of leech saliva 
because leeches were well vomited, and this might played 
the crucial role to inhibit the bacterial growth. Second 
bout of blood vomitus of leech was collected which was 
noncontaminated by haridra which is used for vomiting of 
leech. Aeromonus hydrophilia and symbionts in the leech gut 
might have inhibited the foreign growth. Another study 
which justify that S. aureus and P. aeruginosa were found 
to be significantly attenuated in their ability to proliferate 

Table 2: Results and observations based on total bacterial count and total fungal count at different stages

Leech code Leech saliva‑TBC and 
TFC before application

Venous blood‑TBC 
and TFC

Blood emesis‑TBC 
and TFC

Leech saliva‑TBC and TFC at 
8th day of application

TBC TFC TBC TFC TBC TFC TBC (8th day) TFC (8th day)
A. Diabetic wound (cfu/ml) 80 51 25 08 70 34 5 2
B. Perianal abscess (cfu/ml) TNTC TNTC 1 0 3 3 2 2
C. Abscess (cfu/ml) 44 21 8 4 47 4 40 31
D. Abscess (cfu/ml) 56 56 TNTC TNTC TNTC TNTC TNTC 32
E. Abscess (cfu/ml) 28 ‑ TNTC TNTC TNTC TNTC 60 25
F. Abscess (cfu/ml) 19 22 TNTC TNTC TNTC TNTC 53 36
G. Wound with discharge (cfu/ml) 130 14 TNTC TNTC TNTC TNTC 22 20
H. Wound (cfu/ml) 70 24 TNTC TNTC TNTC 160 6 30
I. Diabetic wound (cfu/ml) 6 2 ‑ TNTC TNTC TNTC ‑ TNTC
J. Abscess (cfu/ml) TNTC 40 TNTC TNTC TNTC TNTC ‑ TNTC
Normal TBC limits ‑ 30‑300 cfu/ml, normal TFC limits ‑ 10‑100 cfu/ml. TBC ‑ Total bacterial count, TFC ‑ Total fungal count, TNTC ‑ Too numerous to count

Table 5: Total number of patients included in the study

Type of patient included n Sex n
Vidradhi 6 Male 8
Dushtavrana 4 Female 2

Table 3: Statistical analysis in four subgroups of total bacterial count using one‑way ANOVA

Comparison in TBC group
Parameter Sub Group I (leech 

saliva before application)
Sub Group II 

(venous blood)
Sub Group III 

(blood emesis)
Sub Group IV (8th 
day leech saliva)

TBC (mean±SD) 103.3±109.4 183.4±150.7 222±126.6 48.8±91.13
ANOVA P: 0.0129* significance: Significance (<0.05)

Mean difference Significant? P<0.05?
Group III versus Group 
IV

173.2 Yes=0.0177

Significant P<0.05
P: 0.0177* significance: Significance (<0.05). TBC ‑ Total bacterial count, SD ‑ Standard deviation

Table 4: Statistical analyses in four subgroups of total fungal count using one‑way ANOVA

Comparison of TFC in subgroups
Parameter Sub Group I (leech saliva 

before application)
Sub Group II 

(venous blood)
Sub Group III 

(blood emesis)
Sub Group IV (8th 
day leech saliva)

TFC (mean±SD) 53±88.79 211.2±143 200.1±136 77.8±117.7
ANOVA, P 0.0097*

Mean difference Significant? P<0.05?
Group III versus Group 
IV

158.2 Yes=0.0407

Significant P<0.05
P: 0.0407* significance: Significance (<0.05). TFC ‑ Total fungal count, SD ‑ Standard deviation
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within the leech crop compared with the in vitro blood 
control, suggesting either that their growth was inhibited 
or that cell proliferation was balanced by death.[9]

Summary
Leech therapy is a commonly practiced treatment modality 
in Ayurveda, and there is a common unsolved question 
raised by the patients, and surgeon is that the transmission 
of infection after leech therapy as the leeches is reused after 
procedure. As it is era of evidence‑based practice so to justify 
scientifically and practice ethically, we tried to potentiate 
by conducting this work as PG dissertation. The study was 
initiated with literature review and scientific journal review 
in order to carry a published scientific protocol, but such 
studies were not found which made us to prepare our 
own protocol based on scientific parameters which will 
justify our objectives. Total bacterial count, fungal count, 
and viral studies were kept as parameters initially, but the 
institutional ethical committee permitted only bacterial and 
fungal studies. Viral studies need sophisticated labs and huge 
financial support, so the study was limited to bacterial and 
fungal count.

Conclusion

Rationality to reuse the leech after 7 days after making the 
leech to vomit can be justified primarily by the present 
study. Chances of contamination of leeches through water 
are rare if it is changed every 3rd day. Aeruginous species 
are multidrug‑resistant species, so it can be said that leech 
application should be with caution in immunocompromised 

patient (as chances to prone to the Aerogenous Gram‑negative 
infection is more in immune compromised patients).
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ABSTRACT
Introduction: It has been estimated that in India, 65%, i.e., nearly 80 million children under 5 years of age suffer from varying 
degrees of malnutrition. Most of the children fall into the pit of Malnutrition during the weaning phase. Mothers are expected 
to make this “weaning Bridge.” This includes utilization of “Supplementary Feeding Programs.” Many weaning foods are 
available which claims the specific dietary implementation. The development of a nutritive Powder in weaning children is 
need of hour. This study includes safety of novel Ayurvedic nutritive powder in Wistar rat pups.

Aim: This study aims to evaluate its safety in experimental animals.

Materials and Methods: Ingredients selected were Mudga, Godhuma, Rakta Shali, Ragi, Trikatu, Yastimadhu, and Khanda 
Sharkara. Safety study of Nutritive Powder was done in 20 days old Wistar Rat pups for 90 days. Parameters selected are 
HISTOPATHOLOGICAL study and biochemical investigations.

Results: No mortality and abnormal behavioral changes were found in rat pups during experimental study. No remarkable 
pathological changes were observed. Biochemical Parameters revealed significant decrease in blood sugar, serum urea, 
and alkaline phosphatase in test group when compared to control.

Conclusion: Nutritive powder when administered in the dose of 40 g/Kg body weight of animal for 90 days. No mortality 
was seen in any animals of test group. No remarkable pathological changes were seen in histopathological study of liver 
and kidney. Significant decrease of blood glucose, serum urea serum alkaline phosphatase was seen in test group animals 
compared to control group animals.

Key words: Ayurveda, complimentary food, nutritive powder, weaning food

Introduction

Malnutrition is closely linked, either directly or indirectly, 
to major causes of death and disability worldwide. 
Worldwide, in 2011, about 101 million children under 
5 years of age were underweight and 165 million had 
stunted growth.[1]

Weaning refers to accustoming the infant to nourishment other 
than mother’s milk. Weaning is a difficult period in an infant’s 
life, because if the food supplements or substitutes are not 
adequate in quantity and quality the child becomes malnourished. 
Most of the children fall into the pit of Malnutrition during 
the weaning and postweaning phase. Some even succumb to 
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it. Jelliffe has suggested “Three Plank Protein Bridge”[2] or the 
bridge of complementary feeding. Mothers are expected to 
make this “weaning Bridge” to carry the children across the pit of 
malnutrition during liquid to solid transition (i.e., weaning period).
1. Continued breast feeding
2. Introducing vegetable protein and
3. Animal protein.

Some mother’s do not make a bridge at all and some make 
a bridge that may collapse into the pit. Hence, a “Safety 
Net” is needed beneath the bridge. This includes utilization 
of “Supplementary Feeding Programs.” And also brain 
development is rapid during first 2 years of life. Brain attains 
80% of growth and myelination also completes by 2 years 
of age; hence, any program aimed at developing the brain 
should be started as early as possible, before the age of 2.[3,4]

Considering these facts as background, nutritive powder was 
developed as per the recommended dietary allowance (RDA) 
requirement of 1–2 years old children.

Selection of Ingredients and Processing Technique

Among Pulses, Mudga was selected as it is rich in proteins, 
possesses laghu guna,[5] grahi karma and is best among all 
shimbi dhanyas. Among Cereals, Godhuma was chosen for 
bearing Jeevaniya, Ruchikara[6] and Bramhana Properties. Rakta 
Shali was selected as it is rich in Iron, Carbohydrates and is 
best among all shooka dhanya. Ragi was chosen, as it is rich 
in calcium. Trikatu was included as it is a deepana dravya, to 
treat mandagni which is prevalent Kapha Pradhana Balyavastha. 
Since 80% of brain development occurs within 2 years of age, 
Yastimadhu‑Medhya dravya was included.

Among various Processing techniques, roasting technique 
was chosen, as it reduces antinutrients and improves the 
flavor, color, texture, digestibility of the starch and overall 
acceptability of the product.[7]

Every new drug developed needs to be evaluated pre clinically 
for its safety and efficacy before undergoing clinical study. 
Hence, safety study was undertaken for 90 days.

Objectives
•	 To	 evaluate	 safety	 of	 novel	 nutritive	 powder	 in	

experimental animals.

Materials and Methods

The development of nutritive powder was done in the 
Department of Bhaishajya Kalpana, KAHER Shri B. M. K 
Ayurevda Mahvaidyalaya, Belagavi.

Ingredients and proportion
Development of ayurvedic nutritive powder
Dry seeds of Mudga, Godhuma, Rakta shali, Ragi [Table 1] were 
taken separately and cleaned. They were washed under running 
water separately. Excess water was removed by straining 
and shade dried by spreading on clean white cotton cloth. 
Completely dried ingredients were roasted separately on mild 
flame till they get roasted well and become fragile. Roasted 
ingredients were powdered separately and sieved (80 no. mesh). 
Shunti, maricha, Pippali, Yastimadhu, and Khanda sharkara were 
powdered separately and sieved (80 No. mesh). Powdered drugs 
were taken together and ground till homogeneous mixture 
was formed and stored in a clean air tight container [Figure 1].

Nutritive powder pellets
Nutritive powder was converted into hard Pellets, i.e., 
palatable form to consume to rat pups [Figure 1]. Nutritive 
powder with quantity sufficient water was pressed and dried 
in in hot air oven (70°C) for 4 h 15 min and stored in air tight 
container.

Experimental study
Wistar rat pups of either sex of 20 days old were procured 
from animal house, K. L. E. U. Jawaharlal Nehru Medical 
College, Belagavi, Karnataka. They were exposed to natural 
day and night cycles with ideal laboratory condition in 
terms of ambient temperature (22 ± 2°C) and 45%–55% 
relative humidity with 12/12 h natural light and dark 
cycle. They were fed with free access of standard pellet 
diet (Amruta feeds, VRK’s Scientist’s Choice Laboratory 
Animal Feed, Baramati, supplied by SaiDurga Feeds and 
Foods, Bengaluru) and tap water given ad libitum. Experiment 
was carried out after obtaining permission from “Institutional 
Animal ethics committee” (BMK/IAEC/Res‑05/2011).

For study, 20 days old rat pups were selected and study 
duration is 90 days, as nutritive powder was intended for 
weaning children.

Grouping
Twenty animals of either sex were randomly divided into 
two groups [Table 2]; each group contained 10 animals and 

Figure 1: (a) Nutritive powder, (b) Nutritive pallets

ba
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further divided into subgroups, five female animals and five 
male animals in test group and six female animals and four 
male animals in the control group. Animal marking was done 
by the saturated picric acid as follows: (1) Head, (2) body, 
(3) tail, (4) limb, (5) both limbs [Figure 2].

Selection of dose
Test drug was fed in the pellet form orally. Dose in children 
was calculated on basis of RDA requirements of 1–3 year 
old children. Pediatric dose calculated was 90 g/day, 

which was converted into adult human dose based on 
body weight. Experimental animal’s dose was calculated 
by extrapolating the human dose to animal dose based 
on the body surface area ration by following Paget and 
Barnes, 1964 table.[8]

Parameters of experimental study
General observation
Animals of both groups were observed for their food and 
water intake, general activity, sign of toxicity, gross behavior, 
and body weight throughout the experimental study [Table 3].

Urine investigation
All experimental animals were kept in metabolic cage for 
24 h for three times to quantify and analysis of color, pH, 
leukocytes, nitrite, urobilinogen, protein, blood, specific 
gravity, ketone, bilirubin, glucose was done by Mission Urine 
Reagent Strips.

Blood investigation
After 90th day, all animals were kept under observation for 
24 h on fasting. On 91st day, animals were anesthetized 
by Diethyl Ether and blood was drawn through retro 
orbital region by pricking micro capillary tube number 
100 mm (Borosilicate glass with both ends open) and 
collected in two separate labeled vials. Blood was sent to 
Jeevan laboratory, Belgaum, for biochemical investigations. 
Biochemical parameters were estimated by serum amount 
as per the instructions of the manufacturer with Erba test 
in an auto analyzer.

Hematological investigations
Blood was collected in vial containing EDTA for performing 
hemoglobin percentage.

Biochemical investigations
Blood was collected in plain vial and serum was separated 
out for performing biological parameters such as blood 
glucose (random), serum cholesterol, serum triglycerides, 
blood urea, serum creatinine, serum alkaline phosphatase, 
serum glutamate oxaloacetate transferase (SGOT), and serum 
glutamate‑pyruvate transaminase (SGPT).

Histopathological investigations
The organs liver, kidney, spleen, stomach, heart, lungs, 
thymus, brain, testis, and bone marrow were collected 
immediately after sacrificing by cervical dislocation [Figure 3] 

Table 1: The details of ingredients and quantity of nutritive 
powder

Ingredient Botanical name Part Ratio 
(%)

Quantity 
taken (g)

Mudga Phaseolus radiatus Linn. Seed 30 300
Godhuma Triticum sativum L Seed 25 250
Rakta Shali Oryza sativa Linn. Seed 10 100
Ragi Eleusine caracana Seed 10 100
Shunti Zingiber officinale Rosc. Rhizome 2 20
Maricha Piper nigrum Linn. Fruit 2 20
Pippali Piper longum Linn. Fruit 2 20
Yastimadhu Glycyrrhiza glabra Linn. Root 3 30
Khanda Sharkara Sugar candy 20 200

Table 2: The groups of experimental study

Groups Details
Group I Control group

Standard rat feeds and water ad libitum
Group II Test drug group

Therapeutic dose of nutritive powder along 
with standard rat feeds and water ad libitum

Table 3: Observational signs on experimental animals during study

Groups Behavior Fur Skin Eyes Death Convulsion Sleep Coma Salivation
I Normal Normal Normal Normal Nil Nil Normal Nil Nil
II Normal Normal Normal Normal Nil Nil Normal Nil Nil

Figure 2: (a and b) Marking of the animal, (c) Standard feed, (d) Metabolic 
cage 
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the data generated during the study. A P < 0.05 is considered 
as statistically significant, P < 0.01 or P < 0.001 is considered 
statistically highly significant. The level of significance was 
noted interpreted accordingly using IBM SPSS Statistics for 
Windows, Version 22.0. Armonk, NY: IBM Corp.

Results

Gross behavior
No mortality was observed in any experimental animals. Sign 
of respiratory depression, narcosis, and catatonia was not 
observed in any animal. Male animals of test group found 
active throughout study than animals of control group and 
female animals of trail group.

Food consumption and water intake
Food consumption and water intake were found same till the 
completion of the study.

Observational changes in urine
The parameters such as leukocytes, nitrite, urobilinogen, 
protein, blood, specific gravity, were found within normal 
range ketone, bilirubin, glucose was found absent.

The mean value of urine output of 24 h in test group was more 
than mean value of control group. The difference in mean 
value of urine output 24 h of test group when compared to 
control was nonsignificant (P > 0.05) [Table 5].

The mean value of pH of test group was less than mean 
value of control group. The difference in mean value 
of pH of test group when compared to control was 
nonsignificant (P > 0.05) [Table 6].

Weight observation
The mean value of body weight in test group was less 
than mean value of control group at the end of 30 days, 
60 days, and 90 days. The difference in mean value of body 
weight of treated group when compared to control was 
nonsignificant (P > 0.05) [Table 7].

Organ weight
The mean value of brain weight of treated group was less 
than mean value of control group. The difference in mean 
value of brain weight of treated group when compared to 
control was nonsignificant (P > 0.05) [Table 8].

The mean value of heart weight of treated group was less 
than mean value of control group. The difference in mean 
value of thymus weight of treated group when compared to 
control was nonsignificant (P > 0.05).

and cleaned of extraneous tissue, weighed and transferred 
to 10% formalin solution in separate labeled containers. The 
organs liver, kidney sent for Jeevan laboratory, Belgaum, for 
histopathological study. The tissues were allowed to remain 
in it till they were taken up for processing. The slides with 
sections obtained were scanned in Olympus Corporation, 
Penta headed microscope (Model BX41TF) under different 
magnifications [Figure 4]. Changes in the cytoarchitecture 
were noted. Histopathological studies were conducted as 
per standards [Table 4].

Statistical analysis
Student’s t‑test for unpaired data has been used for analyzing 

Table 5: Urine output in ml results of control and test group 
animals

Group Mean±SE t P Significance
Control group 11.93±1.62 −1.2197 0.2383 NS
Test group 15.94±2.86
SE: Standard error, NS: Not significant

Table 6: The pH of urine of control and test group animals

Group Mean±SE t P Significance
Control group 8.07±0.24 0.0176 0.9861 NS
Test group 8.07±0.16
SE: Standard error, NS: Not significant

Table 4: Histopathological report of control and test groups

Tissues Microscopy
Liver Mild central vein congestion‑6/6 Mild central vein congestion‑1/6

Mild sinus congestion‑6/6 Mild sinus congestion‑1/6
Kidney Mild tubular congestion‑4/6 Mild tubular congestion‑1/6

Moderate tubular congestion‑2/6
Mild glomerular congestion‑4/6 Mild glomerular 

congestion‑1/6Moderate glomerular 
congestion‑2/6

Figure 3: (a) Retro orbital Blood collection, (b and c) Dissection, (d) Tracing 
of organs
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Table 7: Weight observation in g of experimental animals

Groups Mean±SE
0 day 30 days 60 days 90 days Change from 0 day

0 day to 30 days 0 day to 60 days 0 day to 90 days
Control 25.50±1.18 84.40±3.18 164.70±10.96 202.10±16.10 58.90±2.20 139.20±9.97 176.60±15.06
Test 27.50±1.02 85.20±3.44 150.50±8.08 177.50±12.93 57.70±2.80 123.00±8.08 150.00±12.97
Total 26.50±0.79 84.80±2.28 157.60±6.82 189.80±10.44 58.30±1.74 131.10±6.51 163.30±10.15
Percentage of change in control, P 230.98, 0.00001*,# 545.88, 0.00001*,# 692.55, 0.00001*,#

Percentage of change in test, P 209.82, 0.00001*,# 447.27, 0.00001*,# 545.45, 0.00001*,#

t −1.2821 −0.1706 1.0429 1.1911 0.3370 1.2628 1.3381
P 0.2161 0.8664 0.3108 0.2491 0.7400 0.2228 0.1975
*P<0.05, #Applied paired t‑test. SE: Standard error

Table 8: The organ weight in g observation of control and test 
groups

Variable Group Mean±SE t P Significance
Brain Control group 1.60±0.03 0.6318 0.5417 NS

Test group 1.57±0.04
Heart Control group 0.81±0.06 0.1664 0.8712 NS

Test group 0.79±0.08
Left 
kidney

Control group 0.75±0.07 −0.0302 0.9765 NS
Test group 0.76±0.09

Liver Control group 7.94±0.47 0.4327 0.6744 NS
Test group 7.49±0.92

Lungs Control group 1.10±0.06 −0.4934 0.6324 NS
Test group 1.15±0.08

Right 
kidney

Control group 0.77±0.04 0.3445 0.7376 NS
Test group 0.74±0.06

Spleen Control group 0.71±0.07 0.0319 0.9752 NS
Test group 0.70±0.08

Testis Control group 2.92±0.17 −0.5349 0.6211 NS
Test group 3.03±0.11

Thymus Control group 0.28±0.05 −0.0679 0.9481 NS
Test group 0.28±0.06

SE: Standard error, NS: Not significant

Figure 4: Histopathology ‑ kidney and liver

The mean value of left kidney weight of treated group was 
more than mean value of control group. The difference in 
mean value of left kidney weight of treated group when 
compared to control was nonsignificant (P > 0.05).

The mean value of liver weight of treated group was less than 
mean value of control group. The difference in mean value 
of liver weight of treated group when compared to control 
was nonsignificant (P > 0.05).

The mean value of lungs weight of treated group was more 
than mean value of control group. The difference in mean 
value of lungs weight of treated group when compared to 
control was nonsignificant (P > 0.05).

The mean value of the right kidney weight of treated 
group was less than mean value of control group. 
The difference in mean value of right kidney weight 

of treated group when compared to control was 
nonsignificant (P > 0.05).

The mean value of spleen weight of treated group was less 
than mean value of control group. The difference in mean 
value of spleen weight of treated group when compared to 
control was nonsignificant (P > 0.05).

The mean value of testis weight of treated group was more 
than mean value of control group. The difference in mean 
value of testis weight of treated group when compared to 
control was nonsignificant (P > 0.05).

The mean value of thymus weight of treated group was equal 
to mean value of control group. The difference in mean value 
of thymus weight of treated group when compared to control 
was nonsignificant (P > 0.05).

Results of biochemical parameters
The mean value of serum alkaline phosphatase of treated group 
was less than mean value of control group. The difference in 
mean value of serum alkaline phosphatase of treated group 
when compared to control was significant (P < 0.05) [Table 9].
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Table 10: The Hemoglobin in g percentage of control and test 
groups

Groups Mean±SE t P Significant
Control group 12.45±0.39 −0.8452 0.4226 NS
Test group 12.80±0.14
SE: Standard error, NS: Not significant

Table 9: The results of biochemical parameters of experimental animals

Variable Group Mean±SE t P Significance
Alkaline phosphatase (IU/L) Control group 365.17±5.40 4.1883 0.0019 S

Study group 261.00±24.28
Cholesterol (mg/dl) Control group 49.33±1.14 0.5789 0.5755 NS

Study group 47.67±2.64
RBS (mg/dl) Control group 76.50±3.56 3.7913 0.0018 S

Study group 48.00±6.71
S. creatinine (mg/dl) Control group 0.65±0.08 −1.4805 0.1696 NS

Study group 0.78±0.05
S urea (mg/dl) Control group 46.50±0.76 3.2878 0.0082 S

Study group 41.67±1.26
SGOT (IU) Control group 274.17±1.25 −0.7873 0.4494 NS

Study group 293.33±24.31
SGPT (IU) Control group 141.67±1.05 1.7945 0.1030 NS

Study group 120.17±11.93
Triglycerides (mg/dl) Control group 117.83±1.35 1.9633 0.0780 NS

Study group 94.33±11.89
P<0.05 significant at 5% level. SE: Standard error, RBS: Random blood glucose, SGOT: Serum glutamic oxaloacetic transaminase, SGPT: Serum glutamic pyruvic transaminase, 
NS: Not significant, S: Significant
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The mean value of serum cholesterol of treated group was 
less than mean value of control group. The difference in mean 
value of serum cholesterol of treated group when compared 
to control was nonsignificant (P > 0.05).

The mean value of blood glucose (random) of treated group 
was less than mean value of control group. The difference in 
mean value of blood glucose (random) of treated group when 
compared to control was significant (P < 0.05).

The mean value of serum creatinine of treated group was 
more than mean value of the control group. The difference 
in mean value of serum creatinine of treated group when 
compared to control was nonsignificant (P > 0.05).

The mean value of blood urea of treated group was less than 
mean value of control group. The difference in mean value of 
blood urea of treated group when compared to control was 
significant (P < 0.05).

The mean value of SGOT of treated group was more than 
mean value of control group. The difference in mean value 
of SGOT of treated group when compared to control was 
nonsignificant (P > 0.05).

The mean value of SGPT of treated group was less than 
mean value of control group. The difference in mean value 

of SGPT of treated group when compared to control was 
nonsignificant (P > 0.05).

The mean value of serum triglycerides of treated group was 
less than mean value of control group. The difference in mean 
value of serum triglycerides of treated group when compared 
to control was nonsignificant (P > 0.05).

The mean value of hemoglobin in test group was more than 
mean value of control group. The difference in mean value 
of hemoglobin pH of test group when compared to control 
was nonsignificant (P > 0.05) [Table 10].

Discussion

Experimental study was conducted with protocol approved 
by institutional animal ethics committee and planned to 
assess safety of nutritive powder on experimental animals for 
the duration of 90 days. Test group animals were compared 
with control group. In this study, all quantitative data were 
analyzed by paired and un‑paired t‑test.

All the ingredients selected for the development of nutritive 
powder are either food ingredients, deepaneeya drugs, balya 
drugs. These are already using in routine day‑to‑day life. 
Nutritive powder was given orally for 90 days.

Mortality was not observed in experimental animals of both 
groups for 90 days. Sign of toxicity such as fur deterioration, 
mucous discharge, diarrheal sign, and bloody mucus was not 
seen. All animals found active throughout the experimental 
study.
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Weight of organs brain, thymus, heart, lungs, liver, spleen, 
kidney, and testis was recorded. No significant difference in 
organs weight was seen in test group animals compared to 
control group. Histopathology study revealed comparable 
results, mild congestion was observed may be due to 
anesthesia (Ether). Blood glucose (48.00 ± 18.97) was found 
significantly decrease in test group as compared to control group 
(76.50 ± 10.07). It may be due to hypoglycemic activity of Trikatu 
when administered orally for long duration in pups. Alkaline 
phosphatase (261.00 ± 59.47) was found significantly decrease 
in test group as compared to control group (365.17 ± 13.23). 
Serum urea (41.67 ± 3.08) was found significantly decrease 
in test group as compared to control group (46.50 ± 1.87). 
However, both the values are within normal rage.

Hb % of experimental animals of control group was found 
within the normal range and nonsignificant increase 
compared to the control group.

Impaired food and water intake is also one of important 
sign of toxicity. In this study, diet and water intake of all 
experimental animals was found similar.

Insignificant decrease in body weight of test group animals 
was observed compared to the control group. This may be 
due to increased metabolism, quantity of Trikatu might be 
high leading to higher Deepana‑Pachana effect this might 
have burnt body tissues leading to decrease in body weight 
of Animals.

Conclusion

Nutritive powder when administered in the dose of 
40 g/Kg body weight of animal for the duration of 90 days. 

No mortality was seen in any animals of test group. No 
remarkable changes observed in histopathological study 
reports. However, combination of nutritive powder with 
administered for 90 days reduced body weight, blood 
glucose, serum urea serum alkaline phosphatase was seen 
in rat pups of test group compared to the control group.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References

1. WHO. Essential Nutrition Actions: Improving Material, Newborn, 
Infant and Young Child Health and Nutrition. Geneva: World Health 
Organization; 2013.

2. Av a i l a b l e  f r o m :  h t t p s : / / w w w. i n t e c h o p e n . c o m / b o o k s /
perspective-of-recent-advances-in-acute-diarrhea/childhood- 
malnutrition-in-india. [Last accessed on 2021 Feb 01].

3. A v a i l a b l e  f r o m :  h t t p s : / / w w w . a d a m - m i l a . c o m /
brain-development-children-0-6-years/#:~:text=Early%20in%20
your%20child’s%20life, more%20quickly%20than%20adults%20do. 
[Last accessed on 2021 Feb 21].

4.	 Available	form:	https://www.firstthingsfirst.org/early‑childhood‑matters/
brain-development/#:~:text=90%25%20of%20Brain%20Growth%20
Happens, full%20grown%20%E2%80%93%20by%20age%205. [Last 
accessed on 2021 Feb 21].

5. The Ayurvedic Pharmacopoeia of India. Vol. 3, New Delhi: Govt of 
India, Ministry of Health and Family Welfare Dept of Indian System 
of Medicine; 2000. p. 123-4.

6. Suri R. Bhojanakutuhalam. Mysore: M/s Tech Prints; 2012. p. 12-3.
7. Temesgen M. Nutritional status of Ethiopian weaning and complementary 

foods: A review. Open Access Sci Rep 2013;2:621. [doi: 10.4172/
scientificreports].

8. Ghosh MN. Fundamentals of Experimental Pharmacology. 3rd ed. 
Kolkatta: Hilton and Co.; 2005. p. 192.

[Downloaded free from http://www.ijaim.in on Saturday, June 26, 2021, IP: 10.232.74.23]



26 © 2021 Indian Journal of Ayurveda and Integrative Medicine KLEU | Published by Wolters Kluwer - Medknow

Akshay Shetty, Sreenivasa Prasad Buduru1, Suyamindra S. Kulkarni2, Pramod B. Gai2, 
Pratibha Sambrekar1

Department of PG Studies in Panchakarma, SSBE Society’s Shri Shivayogeshwar Rural Ayurvedic Medical College, Hospital and Research 
Center, Inchal, 1Shri KLE BMK Ayurveda Mahavidyalaya, Belgaum, 2Karnataka Institute for DNA Research, Dharwad, Karnataka, India

Address for correspondence: Mrs. Pratibha Sambrekar, Research Coordinator, Medical Research Centre, KLE Shri BM Kankanawadi 
Ayurveda Mahavidyalaya, Belgaum, Karnataka, India. 
E-mail: pratibhasambrekar96@gmail.com

Submitted: 18-Feb-2021, Revised: 23-Feb-2021, Accepted: 02-Mar-2021, Published: 17-Apr-2021

ABSTRACT
Background: The study was conducted to assess the ayurvedic intervention Virechana ‑ therapeutic purgation and 
Rasayana ‑ rejuvenation on predisposed familial breast cancer expression profiling of BRCA1 and BRCA2 genes.

Materials and Methods: The total RNA was extracted from blood of five subjects of familial breast cancer predisposition 
patients using PAX Gene Blood RNA Kit who had undergone the ayurvedic intervention Virechana ‑ therapeutic purgation and 
Rasayana ‑ rejuvenation therapy. BRCA1 and BRCA2 gene expression was assessed by reverse transcription polymerase 
chain reaction and quantitative polymerase chain reaction (qPCR). The qPCR‑based BRCA1 gene expression results were 
analyzed for fold variation based on Ct values using the following formula: 2 (−ΔΔCt), where ΔCt is the Ct (GOI) − avg.
(Ct (HKG)), GOI is the gene of interest, and HKG is the housekeeping gene.

Results: In one subject (S1), the upregulation (61.82) showed further increase (843.36) by therapeutic purgation and then 
decreased below the baseline level (11.3) in the rejuvenation phase. In three subjects (S2, S3, and S5), the upregulated 
genes (1488.87, 15825.9, and 19.16) showed down trend continuously till rejuvenation phase (1.92, 4.17, and 3.97) but 
not to downregulation. Another subject (S4) showed reversal of genetic expression, i.e., downregulated gene (−1) showed 
upregulation (237,900.70) continuously throughout the therapy, which is in conformity of the proposed hypothesis, i.e., 
biopurification (therapeutic purgation) followed by rejuvenation leads to upregulation of gene.

Conclusion: With the available  limited and diversified data,  it may be concluded that  therapeutic purgation followed by 
rejuvenation (Narasimha Rasayana) therapy exerted effect on gene expression, but further study needs to be conducted 
with more number of samples.

Key words: Breast cancer, molecular gene expression, Rasayana, rejuvenation therapy, therapeutic purgation, Virechana

Introduction

Breast cancer is one of the most common cancers noted 
in women worldwide and also the leading cause of cancer 

A Study on the Ayurveda Intervention (Virechana ‑ Therapeutic 
Purgation and Rasayana ‑ Rejuvenation) on Molecular Gene 
Expression Profiling in Familial Breast Cancer Patients
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mortality.[1] It represents nearly a 25% of all cancers with an 
estimated 1.67 million new cancer cases diagnosed in 2012.[2] 
It is the second most occurring among Indian women (19%) 
after cervical cancer (30%).[3] Multiple factors are responsible 
for the occurrence of cancer. Hereditary cancers count 
to 5%–10%.[4] Inheritance in an autosomal dominant trait 
indicates the susceptibility to breast cancer; the presence 
of homozygous modifier genes might further increase the 
risk of disease. Inheritance of BRCA1 gene mutation confers 
a 50%–85% lifetime risk for women of developing breast 
cancers. These mutations are more aggressive and confer 
a worse overall survival than breast cancers that occur 
sporadically.[5]

In conventional medicine for the prevention of mutations, 
they adopt risk‑reducing modalities such as oral tamoxifen, 
prophylactic mastectomy, and salpingo‑oophorectomy, 
the risk reductions are lower and are associated with side 
effects of hormone withdrawal and infertility, and the risks 
associated with taking tamoxifen for every 10,000 women are 
15 endometrial cancer, 2 uterine sarcoma, 4 cerebravascular 
events, and 5 pulmonary emboli per year.[6]

Indian traditional system of medicine (Ayurveda) being 
practiced since 1500 BC adopted a unique concept 
“Shodhana,” i.e., detoxification/biopurification of the 
body. There are five procedures under this heading. 
These procedures are believed to correct the root 
pathology.[7] Virechana (therapeutic purgation) is one such 
detoxification/biopurification technique that clearly blocks 
in terms of “flow of biological materials/pathways of 
tissue synthesis/signal flow, etc.” and also enhances tissue 
regeneration. Another important feature of Ayurveda is 
Apunarbhava chikitsa, i.e., prevention of recurrence. There is a 
branch of Ayurveda called Rasayana that deals with prevention 
and rejuvenation. To correct the root pathology and to 
prevent the recurrence, the therapy must act at the level of 
genetic expression. The present study makes an attempt to 
study the effect of Virechana karma (therapeutic purgation) 
followed by Rasayana (medication that correct root pathology 
and stimulates growth of healthy tissue) on molecular gene 
profile.

Normal regulation and expression
BRCA1 and BRCA2 are ubiquitously expressed with the 
highest levels found in thymus and testis. BRCA1 and BRCA2 
are required for proliferation in early embryogenesis and 
are upregulated with the proliferation of breast epithelial 
cells during puberty and pregnancy.[8] Estrogen levels are 
high in both breast and ovarian tissues during these phases, 
suggesting that estrogen might stimulate this expression. 
In normal cells, BRCA1 and BRCA2 are nuclear proteins.[9] 

The expression of BRCA1 and BRCA2 increases in late G1 
phase of the cell cycle.[10] In mitotic cells, BRCA1, BRCA2, and 
RAD51 interact and co‑localize in a punctuated pattern in the 
nucleus during the S phase of the cell cycle.[11] BRCA1 function 
is regulated by phosphorylation; it is hyperphosphorylated 
during the late G1 and S phase and dephosphorylated in M 
phase.[12]

Functions of BRCA1
BRCA genes are essential for preserving chromosome structure, 
suggesting that, in their role as tumor suppressors, they 
behave as caretakers, suppressing genome instability.[13] BRCA1 
may function as a scaffold in the assembly of a multiprotein 
complex, which is important in maintenance of genomic 
integrity by functioning in gene transcription, chromatin 
remodeling,[14] checkpoint activation,[15] and DNA damage 
repair.[16] When cells lack one of the repair proteins, they fail 
to repair the double‑stranded DNA break correctly. This leads 
to genetic instability, gross chromosomal rearrangements, 
and accumulation of mutations. These events then trigger 
cell cycle checkpoints, resulting in permanent growth arrest 
or death of affected cells. If the checkpoints are inactivated 
by mutations, this leads to tumor genesis.[17]

Materials and Methods

The study aims to evaluate the efficacy of therapeutic 
purgation (Virechana) and rejuvenation therapy (Rasayana) 
on molecular gene profiling of predisposed familial breast 
cancer patients through mRNA gene expression. The study 
was single group with a pretest and posttest analyses. Five 
subjects of familial breast cancer predisposition and fit for 
the procedure therapeutic purgation were considered in this 
study. Subjects enrolled for the study were administered 
therapies at KAHER’s Shri BMK Ayurveda Mahavidyalaya and 
the gene expression studies were carried out at Karnataka 
Institute for DNA Research (KIDNAR), Karnataka University 
Dharwad. The demographic data of the subjects included in 
the study has been depicted in Table 1.

Subjects with sporadic breast cancer, associated with 
systemic disorders, were excluded from the study.

Intervention
Therapeutic purgation (Virechana): The procedure was 
administered under following steps:
•	 Augmentat ion	 of 	 digest ion	 and	 metabol ism	

( D e e p a n a  a n d  P a c h a n a ) :  A  p o l y  h e r b a l 
formulation (Hingwastaka choorna)[18] 5 g with warm 
water before food thrice daily till the attainment of 
proper appetite and digestion or maximum of 3 days

•	 Unctuous	 saturation	 (Snehapana): Processed clarified 
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butter (Kalyanaka Gritha[19]) administered in escalating 
order starting with 30 ml (1st day 30 ml, 2nd day 60 ml, and 
3rd day 90 ml) till the attainment of proper unctuousness 
to body (assessed on the basis of stool quality, i.e., greasy 
stools and unctuousness over skin) or maximum of 7 days

•	 Resting	 phase	 (Vishramakala): Once the individual 
attained unctuous saturation, the subjects were 
administered with Shudha Bala Taila[20] (processed oil) 
massage followed by sudation for 2 days. During these 
2 days, subjects are served special diet

•	 Therapeutic	 purgation:	 On	 the	 day	 of	 therapeutic	
purgation, subjects were administered oil (processed) 
massage followed by sudation. Then, they were 
administered purgative medicine (Trivrit lehya 25–40 g[21]) 
along with decoction of Triphala (combination of three 
fruits). Subjects were kept under medical supervision 
and advised to have enough water as and when they had 
loose motions. Once motions stopped, subjects were 
advised 2–3 days diet regimen to acclimatize to normal 
food

•	 Rejuvenation	 therapy	 (Rasayana): Once the subjects 
were restored to normal diet, then all the subjects were 
administered rejuvenation therapy with a poly herbal 
formulation (Narasimha Rasayana[22]) in the dose of 12 g 
twice daily before food for 30 days.

Assessment: Genetic expression study
To see the gene expression, blood samples were drawn 
thrice (before commencement of intervention, after 
therapeutic purgation, and after rejuvenation therapy) in 
PAX Gene Blood RNA tubes (BD, Cat. No. 762165) under 

aseptic condition following SOPs and transported in cold 
chain	4°C	to	KIDNAR,	Dharwad,	and	stored	at	−80°C.	Whole	
RNA was isolated and quantified by PAX Gene Blood RNA Kit 
(Qiagen Cat. No 762174) method [Figures 1 and 2].

Figure 1: mRNA electrophoresis before treatment

Figure 3: cDNA gel electrophoresis

Figure 2: mRNA electrophoresis after treatment

Table 1: Demographic variables of 5 subjects

Variables Number of subjects (%)
Age (years)

35‑40 4 (80)
41‑45 1 (20)

Age of menarche
12‑15 3 (60)
16‑18 2 (40)

Degree of relative
First degree 5 (100)
Second degree 0 (0)

Affected breast in mother
Unilateral 2 (40)
Bilateral 3 (60)

Religion
Hindu 4 (80)
Muslim 1 (20)

GIT (Kostha)
Soft (Mrudhu) 3 (60)
Medium (Madhyama) 2 (40)

GIT: Gastro‑intestinal tract
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The Reverse Transcription Polymerase chain Reaction was 
carried out using high capacity cDNA Reverse Transcription 
Kit (Part no: 4368814, Applied Biosystems) for the quantitative 
conversion of total RNA in a single 20 μL reaction to single 
stranded cDNA.

The real‑time polymerase chain reaction (qPCR) Power SYBR® 
Green PCR master mix (Part no: 4367659, Applied Bio systems) 
was used for qPCR analysis using SYBR® Green 1 Dye. 53.7°C 
for BRCA1 primers and 58°C for GAPDH primers were used 
to amplify the gene [Figure 3].

Primer Sequence (5’‑3’)
•	 BRCA1	Forward	TTGTCAATCCTAGCCTTCCAAGAG
•	 BRCA1	Reverse	GCGCTTTGAAACCTTGAATGTAT
•	 GAPDH	Forward	CGACCACTTTGTCAAGCTCA
•	 GAPDH	Reverse	AGGGGTCTACATGGCAACTG.

Analysis
The qPCR‑based BRCA1 gene expression results were analyzed 
for fold variation based on Ct values using the following formula: 
2	(−ΔΔCt), where ΔCt is the Ct (GOI) – avg.(Ct (HKG)), GOI is 
the gene of interest, and HKG is the housekeeping gene.[23]

Results and Discussion

The Panchakarma treatment therapeutic purgation (Virechana) 
was tried in five predisposed familial breast cancer patients. 

Gene expression analysis carried at baseline level revealed two 
categories, i.e., upregulation in four subjects and downregulation 
in one subject. The biopurification with therapeutic purgation 
followed by rejuvenation therapy (Narasimha Rasayana) 
provided diversified and in‑conclusive results [Tables 2, 3 
and Figures 4‑7]. In one subject (S1), the upregulation (61.82) 
showed further increase (843.36) by therapeutic purgation 
and then decreased below the baseline level (11.3) in 
rejuvenation phase. In three subjects (S2, S3, and S5), the 
upregulated genes (1488.87, 15825.9, 19.16) showed down 
trend continuously till rejuvenation phase (1.92, 4.17, 
and 3.97) but not to downregulation. In another subject 
(S4)	 downregulated	 gene	 (−1)	 showed	 upregulation	
(237,900.70) continuously throughout the therapy  which is 
in conformity of the proposed hypothesis, i.e., biopurification 
(therapeutic purgation) followed by rejuvenation leads to up 
regulation of  tumor suppressor gene, which might be due 
to genomic stability in maintenance of genomic integrity 
in gene transcription, chromatin remodeling, checkpoint 
activation, DNA damage repair, and in remaining subjects 
where decreased expression was seen might be due to 
tachyphylaxis, i.e., acute decrease in the response to a drug 
after its administration, the expression of the protein is 
decreased to protect the cell.

Although the results are not uniform in all subjects, on the 
basis of individualized subject analysis, it may be stated that 
the biopurification (therapeutic purgation) therapy as well as 

Figure 4: GAPDH raw data
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Table 2: Fold variation of BRCA1 gene expression in different treatment intervals (n=5)

Subject 
Number

Treatment intervals
Before treatment After therapeutic purgation After rejuvenation therapy

Fold difference 
TS/CS

Fold up/
downregulation TS/CS

Fold difference 
TS/CS

Fold up/
downregulation TS/CS

Fold difference 
TS/CS

Fold up/down 
regulation TS/CS

S1 61.82 61.82 843.36 843.36 11.3 11.3
S2 1488.87 1488.87 11.7 11.7 1.92 1.92
S3 15825.9 15825.9 95.67 95.67 4.17 4.17
S4 −1 −1 95.67 95.67 237900.70 237900.70
S5 19.16 19.16 14.93 14.93 3.97 3.97
TS: Test sample, CS: Control sample

Table 3: Mean fold variation of BRCA1 gene expression in different treatment intervals

Intervals n=5 Mean±SD Fold difference TS/CS P Fold up/downregulation TS/CS
Before treatment TS 29.24±6.00 122.79 0.0382 122.79

CS 33.82±1.77
After therapeutic purgation TS 33.29±2.31 29.86 0.005 29.86

CS 31.81±1.69
After rejuvenation therapy TS 32.14±6.40 38.64 0.1069 38.64

CS 32.59±1.12
SD: Standard deviation, TS: Test sample, CS: Control sample

Figure 5: GAPDH+/− assay

rejuvenation therapy definitely influences gene expression. 
As the present study is exploratory, only BRCA1 is included, 
and hence, there is a need to include other oncogenes such 
as HER‑2, Ras, P13K, AKT, c‑myc, c‑fos, cyclin D1, cyclin E, 
and tumor‑suppressor genes such as BRCA2, p53, ATM, CHK2, 
PTEN, Rb, p27, APC, and p16 for definite results.

Conclusion

The present study showed diversified gene expression in all 
the five subjects of the study.
•	 Decrease	of	upregulated	gene	BRCA1	was	seen	in	four	

subjects, i.e., S1, S2, S3, and S5, differently at different 
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interval of treatment period. S1 showed decreased 
expression in rejuvenation phase and S2, S3, and S4 
showed decreased expression continuously from the 
starting till the rejuvenation phase but did not down 
regulate completely

•	 Reversal	 of	 downregulated	gene	 to	 upregulation	was	
seen in S4 subject.

With the available limited and diversified data, it may 
be concluded that therapeutic purgation followed by 

Figure 6: BRCA1 raw data

Figure 7: BRCA1+/− assay
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rejuvenation (Narasimha Rasayana) therapy exerted favorable 
effect on gene expression, but it is challenging to conclude 
at this stage because of smaller sample size.

Scope
The present study was conducted on small sample size due 
the lack of availability of subjects fulfilling inclusion criteria 
of. If study can be conducted on large population by doing 
multicentric or in the most prevalent area, it could give the 
evidence in the field of Ayurveda and clinical practice.
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ABSTRACT
Infertility is a multifactorial condition affecting both partners, of which the female contributes about 40% cases of infertile 
couples. Of all the various factors, the most frequently contributing factors are those of ovarian and uterine. Polycystic 
ovarian disease is the most common cause of an ovulatory infertility, being found in 75% of cases. It now proves to be a 
significant factor in female infertility with the prevalence of 0.6%–3.4% in infertile couples. While uterine or endometrial 
polyps are one among those that can affect the shape and functioning of the uterus, thereby leading to infertility. On an 
average, the prevalence of endometrial polyps can vary from 7.8% to 34.9%. The contemporary medical science extends 
hormonal and surgical intervention as the prime line of the management. Ayurvedic treatment modalities can bypass the 
surgical management to avoid the related burden and provide a fruitful outcome in such conditions. Here, we present a case 
of primary infertility with a known polycystic ovarian disease and sonologically diagnosed endometrial polyp. The case was 
successfully treated with Ayurvedic treatment modalities such as virechana karma, uttara basti, nasya karma, and shaman 
aushadi. The treatment course resulted in the regression of the polyp, re‑established ovulation, and a successful conception 
with full‑term normal labor.

Key words: An‑ovulation, endometrial polyp, infertility, Nasya karma, polycystic ovarian disease, Shaman Aushadi, Uttara Basti

Introduction

Infertility can be defined as a disease of the reproductive 
system characterized by the failure to achieve a clinical 
pregnancy after 12 months or more of regular unprotected 
sexual intercourse.[1] It is estimated that about 10%–15% of 
the couples of reproductive age face fertility issues. Fertility 
is a relative aspect affecting both the partners, the male 
factor affecting 30%–35%, the female 40%, both contributing 
about 10%–15% and unexplained 10%–15% of the total infertile 
couples.[2] The various and frequently contributing factors to 

female infertility are ovarian and ovulation factor, tubal factor, 
uterine factor, and cervical factor.

Among these, polycystic ovarian disease is the most common 
cause of an‑ovulatory infertility, being found in 75% of 
cases. Polycystic ovarian disease (PCOD) now proves to be a 
significant factor in female infertility with the prevalence of 
0.6%–3.4% in infertile couples.[3] While uterine or endometrial 
polyps are one among those that can affect the shape and 
functioning of the uterus, thereby leading to infertility. On 
an average, the prevalence of endometrial polyps can vary 
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from 7.8% to 34.9%.[4] However, the actual incidence till date 
is unknown due to its asymptomatic nature.[5]

Ayurveda, elaborates the four important factors responsible 
for conception, i.e., rutu, kshetra, ambu, and beeja. Here, 
kshetra is the garbhashaya, also termed as “Yoni,”[6] where 
fertilization and implantation occurs and any abnormality in 
the yonipradesha will lead in failure to conceive.

Here, we put forward a known case of PCOD and asymptomatic 
presentation of endometrial polyp which was diagnosed 
through sonological findings during an evaluation for 
primary infertility. The condition was successfully treated 
with Ayurvedic protocol.

Presenting Concerns

A 30‑year‑old female patient, with a known case 
of PCOD and complaints of no issues since 5 years, 
approached the outpatient department of Prasuti Tantra 
and StreeRoga (Obstetrics and Gynaecology), at KLE Ayurved 
Hospital, Belagavi, Karnataka, India.

The apparently healthy patient, approached with a marital 
life of 5 years with a satisfactory sexual life and no H/O 
contraception or consanguineous marriage. Initially, she had 
regular menstrual cycles. About a year after marriage, she 
experienced amenorrhea for 2 months, but urine pregnancy 
test (UPT) showed negative result. She further consulted 
a gynecologist and was prescribed oral medication to 
regularize the cycle. Within the duration of 1 month, she 
gained about 4–5 kg of weight and also failed to conceive 
for a period of more than 1 year. She was thus advised 
ultrasonography (USG) which revealed PCOD and was put 
on external hormonal therapy to induce ovulation. During 
this course, the menstrual cycles were regularized and 
she underwent intra‑uterine insemination 4 times with no 
fruitful outcome. USG was then repeated which revealed 
the presence of endometrial polyp measuring about 
2 mm × 3 mm. The patient refused the routine surgical 
intervention for polyp, and as no positive outcome was 
achieved with the on‑going treatment, she approached KLE 
Ayurved Hospital on August 04, 2016 with the above stated 
complaints.

Clinical Findings

Menstrual history
•	 Last	menstrual	period	:	August	01,	2016
•	 Menstrual	history:	4–5	days/28–35	days;	regular,	no	h/o	

clots, dysmenorrhea, abnormal discharge
•	 Married	life:	5	years

•	 Trying	period:	5	years
•	 Sexual	life:	Satisfactory.

General examination
The patient was afebrile with pulse rate 74/min and blood 
pressure 110/70 mmHg. She was moderately built weighing 
about 50 kg.

Systemic examination
The findings of the central nervous system, cardiovascular 
system, respiratory system, and per abdomen were within the 
normal limits. No any contributing abnormality was noted in 
the external genitalia. On per speculum examination, normal 
vagina and healthy cervix were observed. On bimanual 
examination, the findings exhibit normal sized retroverted 
uterus, fornices free with no palpable mass, absence of 
tenderness, and freely movable uterus.

Diagnostic Focus and Assessment

Investigations
•	 Hematological	tests:	Normal
•	 Biochemistry	tests:	Normal
•	 Serological	tests:	Normal
•	 Thyroid	function	test:	Normal
•	 Urine	analysis:	Normal
•	 USG:	 (July	22,	 2016)	Bilateral	 PCOD	with	Endometrial	

Polyp measuring 2 mm × 3 mm with endometrial 
thickness 6.8 mm

•	 Partner	profile:	Normal.

Diagnosis
K/C/O PCOD and sonologically diagnosed endometrial polyp 
leading to primary infertility.

Therapeutic Focus and Assessment

Table 1 showing the details of visits, follow ups and treatment.

Follow‑up and Outcomes

Before treatment
•	 USG:	 (July	 22,	 2016)	 bilateral	 PCOD	with	 endometrial	

polyp measuring 2 mm × 3 mm with endometrial 
thickness 6.8 mm

•	 Follicular	report:	(Post	to	Virechana karma and Basti).

Table 2 showing the follicular report before treatment.

After treatment
•	 USG:	 (November	 09,	 16)	 No	 significant	 abnormality	

(suggesting the absence of endometrial polyp)
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•	 Follicular	report:	(Posttwo	cycles	of	Nasya karma).

Table 3 showing the follicular report after treatment.

After the third cycle of nasya karma, the couple was advised 
to have unprotected intercourse, after which she missed her 
next cycle. UPT on 16/02/17 showed positive result.

Discussion

Infertility is a condition wherein multifactorial involvement 
is observed. The case presented above had a history of 
PCOD and recently diagnosed endometrial polyp which was 

an interfering factor for conception. The condition of PCOD 
involves the vitiation of vata kapha dosha, thereby affecting 
the course of arthava, which can be regarded as an initial 
pathology. PCOD in itself is a variable disease and is marked 
by amenorrhoea, obesity and occasionally hirsutism, being 
one of the most common causes of an‑ovulatory infertility. 
The dushita arthava, further can vitiate rakta and mamsa 
producing an umbrella‑shaped muscular sprout in the yoni 
pradesh (uterus), thereby affecting the normal functioning 
of uterus.[7] This endometrial polyp can be correlated to 
yonyarsha[7], and may be asymptomatic,[8] and to some extent 
contribute for infertility.[9] Theorized mechanisms by which 
polyps could adversely affect reproductive performance 

Table 1: The details of visits, follow ups and treatment

Visit 1 August 2016 
(LMP: August 
01, 2016)

Classical Virechana karma (Starting from day 8 of the cycle)
Snehapana with Phalagrita 120 ml
Sarvanga Abhyanga with Dhanwantara Taila
Virechana with Trivrit lehya 40 g
No of vega: 7‑8

Follow up medication for 
1 month

Nityanand rasa 1 BD
Kanchanar guggulu 1 BD
Abhayarishta 3tsf TID

Visit 2 October 2016 
(LMP: October 
01, 2016)

Anuvasana basti with Dhanvantara taila 60ml
Erandamula Niruha Basti
Uttar basti with Varunadi ghrita 5 ml
October 7, 2016 October 8, 2016 October 9, 2016 October 10, 2016 October 11, 2016
‑ NB NB NB ‑
AB UB UB UB AB

Follow up medication for 
1 month

Varunadi ghrita 1tsf OD
Chirabilvadi kashaya 3tsf BD

Visit 3 Nasya karma 
for three 
consecutive 
cycles

Nasya karma with Shatavarighrita
Nasya karma with 8 drops of Shatavari ghrita in each nostril was administered for 3 days during the follicular 
phase i.e., from the 8th day of the cycle upto 10th day, for 3 consecutive cycles

1st cycle: (LMP: October 29, 2016)
November 05, 2016‑November 07, 2016
2nd cycle: (LMP: November 30, 16)
December 07, 2016 ‑ December 09, 2016
3rd cycle: (LMP: January 02, 2017)
January 09, 2017‑ January11, 2017

Follow up medication 
after each nasya karma

Phalaghrita 1 tsf BD

LMP: Last menstrual period

Table 2: The follicular report before treatment

Date Day Right ovary Left ovary ET (mm) Remarks
October 12, 2016 12 10 mm, 7 mm, 6 mm 8 mm, 6 mm 5.7 No fluid in POD
October 14, 2016 14 Same Same 8.8 ‑
October 15, 2016 15 Same Same 10 ‑
October 17, 2016 17 Same Same 11 An‑ovulatory cycle
POD: Pouch of douglas, ET: Endometrial thickness. (No comments on endometrial polyp: Likely to suggest its absence)

Table 3: The follicular report after treatment

Date Day Right ovary Left ovary ET (mm) Remarks
December 6, 2016 7 8 mm, 7 mm 7 mm, 6 mm 4.2 ‑
December 12, 2016 13 Same 16.6 9 ‑
December 13, 2016 14 Same Ruptured 11.3 Free fluid in pouch of dougles
ET: Endometrial thickness
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include: Irregular intraendometrial bleeding; inflammatory 
endometrial response similar to an intrauterine device; an 
obstructive defect inhibiting sperm transport; a physical 
surface area effect preventing exposure of the embryo to 
the endometrium.[10] The contemporary science elaborates 
the involvement of the estrogen as the polyps are sensitive 
to this hormone.

Antagonizing the properties of pathological body elements is 
the basic principle of dosha dhatu viruddha chikitsa. Thus, for 
the purpose of obtaining Deha‑shuddhi, virechana karma[11] was 
opted. Further, for obtaining Kshetra‑shuddhi, Uttarbasti[12] with 
Varunadi Ghrita[13] was advised which has lekhaniya property 
and must have helped in resolving the endometrial polyp. 
Although the patient had been treated for PCOD, the latest 
follicular study report showed an‑ovulatory cycle which can 
be correlated to the improper development of beeja. For 
this Nasya karma with Shatavari ghrita[14] was administered. 
Shatavari is proved to contain phyto‑constituents known 
as phyto‑estrogens which help to maintain endogenous 
harmony, and supports to regulate hormonal secretions. 
Furthermore, nasyakarma acts on the hypothalamus to 
regularize the hormonal imbalance. This must have resulted 
in the appearance of dominant follicle and ovulation, i.e., 
Prakrutbeeja.

Shamana Aushdi such as Nityanda rasa, Kanchanar guggulu, 
Chirbilavadi Kashya, and Abhayarista are kapha medo hara dravya 
possessing lekhaniya property. They act as granthihara and 
are proved effective in treating various conditions of kshetra 
from PCOD to endometrial polyp. Phalaghrita[15] is proved to 
have Garbhasthapaka property.

Thus, the treatment protocol adopted in this case successfully 
served in establishing a healthy conception by normalizing 
the underlying hormonal imbalance.

Conclusion

Infertility is a condition which involves impairment in the 
reproductive hormones which in turn give rise to conditions 
such as anovulatory cycles and PCOD, and endometrial polyps, 
as seen in the case presented above. The contemporary 
medical science extends standard hormonal replacement 

therapy and surgical management. This can be bypassed by 
Ayurvedic interventions which are effective in achieving deha 
and kshetra shuddhi and normalizing hormones to establish 
a healthy pregnancy. Thus, the Ayurvedic line of treatment 
can be considered as an effective modality in treating the 
multiple factors that lead to infertility.
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ABSTRACT: Background: Wound infection occurs when one or more 

organisms invade the wound. Nosocomial infections are the most common 

hospital acquired infections responsible for mortality and morbidity. Multidrug 

resistance against bacterial strains is the most serious emerging situation in 

worldwide, warranting the search for other alternatives. In this regard Pentabark 
kashaya was developed which contains ingredients possessing antimicrobial, 

anti inflammatory, and wound healing activity. Materials and Methods: 

Antibacterial activity of Pentabarkkashaya (PK) was determined against three 

predominant bacterial strains one gram positive and two gram negative strain 

Staphylococcus aureus, Escherichia coli and Pseudomonas aeruginosa. The 

sensitivity of the organisms were tested by both the agar well method and broth 

dilution method (MIC) and it was compared with the antibacterial activity of 

provide iodine solution 5%. Result: Pentabark kashaya showed antibacterial 

activity against all the test pathogens in both agar well and broth dilution 

method. The highest antimicrobial activity was observed against Escherichia 

coli and Pseudomonas aeruginosa in agar well diffusion method showed the 

inhibitory zone of 14 mm in both organisms. Conclusion: Pentabark kashaya 

has antibacterial property against all the test organisms. 

INTRODUCTION: Wound infection is one of the 

most common and serious complications among the 

hospital acquired infections. It can increase the 

length of hospital stay and accounts for the 

mortality rate up to 70–80% 
1
. In wounds, 

identifying and managing infection is an important 

aspect of primary care practice. Topical wounds 

require special attention as they are more prone for 

bacterial, fungal, and viral contaminations, thereby 

making them further susceptible to other types of 

secondary complications 
2
.  
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Bacterial infections are serious problems to the 

successful treatment of the wounds resulting in the 

complications sometimes leading to fatal sepsis 
3
.  

The common bacterial pathogens responsible for 

wound infections are Staphylococcus aureus, 

Pseudomona aeruginosa, and bacteria belonging to 

family Enterobacteriaceae 
4
. These pathogens can 

seriously delay wound healing process by 

disrupting the normal clotting mechanisms and 

promoting disordered leukocyte function and poor 

quality granulation tissue formation, reduce tensile 

strength of connective tissue, and impair 

epithelization 
5
. The emergence and spread of 

multidrug-resistant (MDR) bacterial pathogens 

have substantially threatened the current anti-

bacterial therapy 
6
. The pharmaceutical industries 

have produced a number of new antibiotics but 

resistance to these drugs by microorganisms has 
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increased as bacteria has the genetic ability to 

transmit and acquire resistance to synthetic drugs 

that are utilized as therapeutic agents 
7
. So, it is 

necessary to develop new drugs to control 

pathogenic microorganism. Ayurveda has described 

numerous medicinal plants and formulations which 

have wound healing, antibacterial, antifungal, and 

antiprotozoal effect that could be used either 

systemically or locally. Now a days medicinal 

property of plants have also been preferred 

throughout the world, due to their potent pharmaco-

logical activities, low toxicity, and economic 

viability, when compared with synthetic drugs. 

Medicinal plants are rich in a wide varietyof 

bioactive secondary metabolites such as tannins, 

terpenpoids, alkaloids, saponins, flavonoids, and 

phenolic compounds that can produce a definite 

physiological action on the human body and helps 

in control of wound infection 
8
. The ingredients of 

Pentabark kashaya are Vata (Ficus bengalensis 
Linn), Udumbara (Ficus racemosa Linn), Ashwatha 

(Ficus religiosa Linn), Parish (Thesposia populnea 

Soland.), Plaksha (Ficus infectoria Roxb), Kasisa 

(Ferrous Sulphate (FeSO47H2O), Tuttha (Copper 

Sulphate (CuSO47H2O), and Spatika (Potash Alum 

(K2SO4Al2SO4)324H2O) are having the 

antimicrobial, anti-inflammatory wound healing 

properties. In the present study antibacterial 

activity of Pentabark kashaya was evaluated 

against three predominant bacterial strains one 

gram-positive and two gram-negative strain 

Staphylococcus aureus, Escherichia coli and 

Pseudomonas aeruginosa. 

MATERIALS AND METHODS: 

Source of Raw Drugs: Vata (Ficus bengalensis 
Linn), Udumbara (Ficus racemosa Linn), Ashwatha 
(Ficus religiosa Linn), Parish (Thesposia populnea 

Soland.), Plaksha (Ficus infectoria Roxb), Kasisa 

(Ferrous Sulphate (FeSO47H2O)), Tuttha (Copper 

Sulphate (CuSO47H2O)), and Spatika(Potash Alum 

(K2SO4Al2SO4)324H2O)) were procured from the 

GMP certified KLE Ayurved Pharmacy, Belagavi 

and authenticated at central research facility, Ayush 

approved drug testing laboratory of KAHER’s Shri 

B.M.K Ayurveda Mahavidyalaya, Belagavi. 

Preparation of Pentabark Kashaya: 
9
 Preparation 

of Pentabark kashaya was done in Rasashastra and 

Bhaishajya Kalpana department, KAHER’s Shri 

B.M.K Ayurveda Mahavidyalaya, Belagavi. 

TABLE 1: SHOWING INGREDIENTS OF 100 ML PENTABARK KASHAYA 

S. no. Name of Drug Latin Name Part used Quantity 

1 Vata Ficus bengalensis Linn. Bark 10gm 

2 Udumbara Ficus racemosa Linn. Bark 10gm 

3 Ashwatha Ficus religiosa Linn. Bark 10gm 

4 Parisha Thesposia populnea Soland. Bark 10gm 

5 Plaksha Ficus infectoria Roxb. Bark 10gm 

6 ShodhitaKasisa Ferrous Sulphate (FeSO47H2O)  1gm* 

7 ShodhitaTutta Copper Sulphate (CuSO47H2O)  25mg* 

8 ShodhitaSpatika Potash Alum (K2SO4Al2SO4)324H2O)  2.75 mg* 

9 Sodium benzoate   10mg 

10 Methyl paraben   100mg 

*Note - Selection of quantity of Shodhita Tutta (0.012%), Kasisa (0.5 to 1 %) and Spatika (1 to 10%) was made on the basis of 

text book inorganic pharmaceutical Chemistry by Bently and Indian Pharmacopoeia. 

Method of Preparation: Panchavalkala (Vata, 

Udumber, Ashwatha, Parisha, Plaksha) Kashaya 

100ml was prepared as per standard operative 

procedure. Prepared Kashaya (Decoction) was 

taken in a steel vessel and it was mixed with 

Shodhita Kasisa, Shodhita Tutta, and Shodhita 

Spatika as quantity mentioned. Preservatives, 

Sodium benzoate and Methyl paraben were added 

individually and stirred well till they completely 

dissolved. Kashaya (Decoction) was filtered and 

stored in bottle. 

Antibacterial Study: Antibacterial study was done 

in microbiology department of Mararha Mandal’s 

Nathajirao G. Halgekar Institute of Dental Sciences 

and Research Centre Belgavi. 

Selection of Pathogens for the Study: 
Antibacterial activity of Pentabark kashaya was 

determined against three predominant bacterial 

strains one gram-positive and two gram-negative 

strain Staphylococcus aureus, Escherichia coli and 

Pseudomonas aeruginosa. 
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TABLE 2: SHOWING THE ATCC NO OF MICRO-

ORGANISM 

S. no. Micro- organism Standard ATCC No. 

1 Staphylococcus aureus 

(Gram +ve) 

ATCC No.12598 

2 Escherichia coli  

(Gram –ve) 

ATCC No.25922 

3 Pseudomonas aeruginosa 

(Gram –ve ) 

ATCC No.25619 

Inoculums Preparation: Brain heart infusion 

broth medium was prepared by adding brain heart 

infusion broth into distilled water and sterilized in 

an autoclave. Using a loop or swab, colonies were 

inoculated to the broth. Visually turbidity of broth 

was adjusted to equal that of a 0.5 McFarland 

turbidity standard that has been vortexed. 

Alternatively, the suspension was standardized with 

a photometric device.  

Antibacterial Activity by Agar Well Method: 

Inoculation of Agar Plate: Brain infusion agar 

plate was prepared. Within 15 min of adjusting the 

inoculums to a McFarland 0.5 turbidity standard, a 

sterile cotton swab was dipped into the inoculums 

and rotated it against the wall of the tube above the 

liquid to remove excess inoculums. Entire surface 

of agar plate was swabbed three times, rotating 

plates approximately 60º between streaking to 

ensure even distribution. Inoculated plate was 

allowed to stand for at least 3 min but no longer 

than 15 min before making wells. Hollow tube of 

5mm diameter was taken, heated it.  Press it on an 

inoculated agar plate to make a well in the plate. 

Likewise, five wells on each plate was made. With 

the help of micropipette 75µl, 50 µl, 25 µl, 10 µl 

and 5 µl of compound was added into the 

respective wells on each plate Fig. 1, 2, 3.  

 
FIG. 1: ANTIBACTERIAL ACTIVITY AGAINST S. AUREUS 

 
FIG. 2: ANTIBACTERIAL ACTIVITY AGAINST E. COLI 

 
FIG. 3: ANTIMICROBIAL ACTIVITY AGAINST 

PSEUDOMONAS AERUGINOSA  

Incubate the plates for 18-24 h at 37 ºC in 

incubator. Measure the diameter of inhibition zone 

to the nearest whole mile meter by holding the 

measuring device. 

Antibacterial Activity by Broth Dilution Method 

(MIC): 9 dilutions of each drug have to be done 

with BHI for MIC. In the initial tube 20 microliter 

of drug was added into the 380 microliter of BHI 

broth. For dilutions 200 microliter of BHI broth 

was added into the next 9 tubes separately. Then 

from the initial tube 200 microliter was transferred 

to the first tube containing 200 microliter of BHI 

broth. This was considered as 10
-1

 dilution. From 

10
-1

 diluted tube 200 microliter was transferred to 

second tube to make 10
-2

 dilution. The serial 

dilution was repeated up to 10
-9

 dilution for each 

drug. From the maintained stock cultures of 

required organisms, 5microliter was taken and 

added into 2ml of BHI (brain heart infusion) broth. 

In each serially diluted tube 200 microliter of above 

culture suspension was added Fig. 4, 5. The tubes 

were incubated for 24 h and observed for turbidity. 

 
FIG. 4: MIC OF PENTABARK KASHAYA 

 
FIG. 5: MIC OF POVIDONE IODINE SOLUTION 
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OBSERVATION AND RESULTS: Pentabark 

kashaya shows antibacterial activity against all the 

test pathogens in both agar well and broth dilution 

method. 

TABLE 3: SHOWING ZONE OF INHIBITION OF PENTABARK KASHAYA AND POVIDONE IODINE SOLUTION IN AGAR 

WELL METHOD 

S. no. Samples 75 µg/ml 50 µg/ml 25 µg/ml 10 µg/ml 5 µg/ml 

P. aerugenosa 

1 Panchavalkaladi Kashaya 14mm 12mm 10mm R R 

2 Povidone Iodine 10mm 08mm R R R 

S. aureus 

1 Panchavalkaladi Kashaya 12mm 10mm R R R 

2 Povidone Iodine 17mm 15mm 13mm R R 

E. coli 

1 Panchavalkaladi Kashaya 14mm 11mm 10mm R R 

2 Povidone Iodine 13mm 10mm R R R 

Observation: S – Sensitive R – Resistant 
 

Pentabark kashaya showed zone of inhibition of 

10mm at 50µg/ml and 12mm at 75µg/ml dilutions 

against S. aureus whereas povidone iodine shows 

13mm at 25µg/ml, 15mm at 50µg/ml and 17mm at 

75µg/ml dilutions. Pentabark kashaya showed 

zone of inhibition of 10mm at 25µg/ml, 11mm at 

50µg/ml and 14mm at 75µg/ml dilutions against E. 

coli whereas povidone iodine shows 10mm at 

50µg/ml and 13mm at 75µg/ml dilutions. 

Pentabark kashaya showed zone of inhibition of 

10mm at 25µg/ml, 12mm at 50µg/ml and 14mm at 

75µg/ml dilutions against Pseudomonas whereas 

povidone iodine shows 8mm at 50µg/ml and 10mm 

at 75µg/ml dilutions. Povidone iodine was resistant 

at 25µg/ml dilution. 

TABLE 4: SHOWING OBSERVATION OF MIC OF PENTABARK KASHAYA AND POVIDONE IODINE SOLUTION 

S. 

no. 

Samples 100 

µg/ml 

50 

µg/ml 

25 

µg/ml 

12.5 

µg/ml 

6.25 

µg/ml 

3.12 

µg/ml 

1.6 

µg/ml 

0.8 

µg/ml 

0.4 

µg/ml 

0.2 

µg/ml 

E. coli 

1 Panchavalkaladi Kashaya S S S S S S R R R R 

2 Povidone Iodine S R R R R R R R R R 

S. aureus 

1 PanchavalkaladiKashaya S S S S S S S S R R 

2 Povidone Iodine S R R R R R R R R R 

P. aerugenosa 

1 PanchavalkaladiKashaya S S R R R R R R R R 

2 Povidone Iodine S R R R R R R R R R 

Observation: S – Sensitive R – Resistant 

TABLE 5: SHOWING DISC DIFFUSION RESULT OF PENTABARK KASHAYA 

S. no. Organism Standard Povidone iodine Pentabark kashaya 

1 Staphylococcus aureus 

 (Gram +ve) 

26mm at 2µg/ml 13mm at 25µg/ml 

15mm at 50µg/ml 

17mm at 75µg/ml 

10mm at 50µg/ml 

12mm at 75µg/ml 

2 Escherichia coli (Gram –ve) 32mm at 2µg/ml 10m at 50µg/ml 

13mm at 75µg/ml 

10mm at 25µg/ml 

11mm at 50µg/ml 

14mm at 75µg/ml 

3 Pseudomonas (Gram –ve ) >21mm at 2µg/ml 08mm at 50µg/ml 

10mm at 75µg/ml 

10mm at 25µg/ml 

12mm at 50µg/ml 

14mm at 75µg/ml 

TABLE 6: SHOWING MIC RESULT OF PENTABARK KASHAYA 

S. no. Organism Standard Povidone iodine Pentabark kashaya 

1 Staphylococcus aureus (Gram +ve) 2µg/ml 100 µg/ml 0.8 µg/ml 

2 Escherichia coli (Gram –ve) 2µg/ml 100 µg/ml 3.12 µg/ml 

3 Pseudomonas (Gram –ve ) <4µg/ml 100 µg/ml 50 µg/ml 
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The minimum inhibitory concentration (MIC) of 

Pentabark kashaya against E. coli, S. areus and 

Pseudomonas was 3.12µg/ml, 0.8µg/ml and 

50µg/ml respectively whereas MIC of Povidone 

iodine was 100µg/ml in all test organisms. 

DISCUSSION: Wound infections cause economic 

burden to the patients and also increases the 

hospital stay. Multidrug resistance against human 

pathogensis an emerging serious condition. Due to 

a high incidence of antibiotic resistance, evaluating 

the antibacterial effect of herbal medicines as 

potent agents for treating wound infections has a 

paramount importance. in addressing animal as 

well as human health problems 
10

.  

In the present study Pentabark kashaya was 

evaluated for its antibacterial property against both 

gram negative and gram positive micro organisms. 

The results were compared with the antibacterial 

activity of povidon iodine 5% solution. 

Pentabark kashaya showed maximum zone of 

inhibition of 14mm for Pseudomonas and E. coli 

organism and minimum zone of inhibition of 

12mm for S. aureus. Povidon iodine showed 

maximum zone of inhibition of 17mm for S. aureus 

and 13mm for E. coli and minimum zone of 

inhibition of 10mm for Pseudomonas Table 5. This 

reveals that Pentabark kashaya was more active 

against Pseudomonas and E. coli. 

The minimum inhibitory concentration (MIC) of 

Pentabark kashaya was 0.8µg/ml, 3.12µg/ml, and 

50µg/ml against S. areus, E. coli and Pseudomonas 

respectively whereas Povidone iodine had MIC of 

100µg/ml against all the three microorganisms 

Table 6. This result shows that Pentabark kashaya 

has anti-bacterial activity against all the three 

organisms more on S. aureus. 

Pentabark kashaya has shown antibacterial activity 

against all the three test organisms’ i.e. E. coli, S. 

aureus, Pseudomonas in both methods, this may be 

because of antimicrobial activity of Panchavalkala 

(five barks), Kasisa (Ferrous Sulphate (FeSO47H2O)), 

Tuttha (Copper Sulphate (CuSO47H2O)). As 

formulation contains tannins, alkaloids, saponins as 

a phytochemicals 
11

 which are known to have anti-

inflammatory, astringent, and antimicrobial 

activities 
12

. Shodhita Tutta (Copper Sulphate) has 

antibacterial activity on E. coli, S. aureus bacteria 

and antifungal activity on fungi Candida albicans 
13

. Spatika (Potash alum) has bacteriostatic action 

with MIC of 2% conc. 
14

 

CONCLUSION: In-vitro antibacterial study 

showed Pentabark kashaya has antibacterial 

activity against all the three test organisms S. 

aureus, E. coli and Pseudomonas aeruginosa. So, 

this formulation can be used in wound management 

as an alternative medicine. 
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Abstract
Background: In ayurvedic and vedic literature, concept of Hamsodak was explained, i.e during sharadrutu, 
due to the influence of Agastya nakshatra (Canopus), water gets purified. 

Objective: To revalidate this principle, the present research work was carried out for two years to conduct 
physico chemical and microbiological analysis of water during rise of Canopus star in autumn season in 
different water reservoirs.

Methodology: In 2015, two litres of water was collected in sterilized glass bottles from water reservoirs, 
Rakkaskoppa and Fort Lake.  In 2016, water samples were collected from Jamboti water. Physico chemical 
and microbiological analysis were done at three different periods, like before 15 days of rise of Canopus star, 
during rise of Canopus star and after 15 days of rise of Canopus star.

Results: The physico chemical analysis of water during Canopus star showed that the values of pH, total 
alkalinity, CaCO3, sulphates, chlorides, biological oxygen demand level were decreased. A reduction in 
microbiological bacterial count was observed but no changes were noted with fungal count. From these results, 
we can interpret that there was a positive effect of Canopus star on the purification of water.

Conclusion: On analyzing the results of physico chemical and microbiological parameters, the effect of 
Canopus star (Agastya nakshatra) was evident in the present scenario. However, results may depend on the 
level of contamination and environmental conditions.

Keywords: Agastya, Hamsodak, Autumn season, Canopus star, Jamboti river, Rakkaskoppa

A Novel Study on Physico Chemical and Microbiological Analysis of Water  
During Rise of Agastya Nakshatra (Canopus Star) in Autumn Season

ORIGINAL ARTICLE

Introduction
In all the ayurvedic samhitas, Nighantus, and Vedic 
literature, the role of Canopus star in the purification 
of water during sharad rutacharya has been explained.1 

Acharya Gangadhar stated that purification of water is 
due to the specific action i.e (prabhava) of Canopus 
star.2,3 Brihatrayees had mentioned this principle under 
the heading of swastha vruthaadhikar or swasthya 

chatushka. Contaminated rain water gets purified by 
Canopus star in autumn season and can be used for the 
drinking purposes as it exhibits properties of pacifying 
tridoshas, unctuous, does not cause harmful effects on 
srotas (Anabhishyandi), acts as a rejuvenator (rasayana), 
enhances memory (medhya) and is light in its quality 
(laghugunayukta).

Susruta Acharya stated that, water gets contaminated in 
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rainy season, but in autumn season, due to the influence 
of the Agastya nakshatra and the rays of sun and moon, 
water gets cleared like the clear sky.3,4 

In Indian Vedic literature, the Canopus star is associated 
with the sage Agastya; the star is said to be the ‘cleanser 
of waters’ and its rising coincides with the calming of 
the waters of the Indian Ocean.  At the time of rising 
of Agastya, the colour and size of the star foretells us 
about the various effects for the remaining months of the 
Samvtsar.

Therefore, this research work was carried for two years 
to assess the quality of water during rise of Canopus star 
(Agastya Nakshatra) in autumn season.

Materials and Methods 
Literary sources were collected from the charaka, susruta, 
astanga hridaya samhitas and bhavapraksha nighantu. 
Collection of water was from the main reservoir of 
Belgavi (Rakkaskoppa and Fort Lake near bus stand) in 
2015 and from Jamboti river in 2016. Quantity of water 
taken was two litres in sterilized glass bottles. 

From Rakkaskopapa water reservoir, water is supplied 
to whole Belagavi city. In the second water reservoir 
Fort Lake, which is nearer to the bus stand, water 
is stagnant and more contaminated. The third water 
reservoir Jamboti River is situated in forest area, and 
water from this is supplied to the nearby villages of 
Belagavi city. Samples from these three water sources 
were collected 15 days before the Agastya nakshtra, a 
day after completion of Agastya nakshatra and after 15 
days of Agastya nakshatra.

Assessment of Agastya nakshatra was done based on the 
Mahalakshmi, Bhagyalakshmi calendars, websites of 
Drikpanchanga, and with the help of local astrologers. It 
was found that Agastya nakshatra would be present for 
seven days after its udaya. In 2015, Agastya nakshatra 
was spotted on 18th September and on 20th September 
in 2016. 

Physicochemical parameter tests were done in the 
Environment Department of KLEU Dr. M S Sheshagiri 
Engineering College. Microbiological tests were 
conducted in the KLEU Shri B M Kankanawadi 
Ayurveda Maha Vidyalaya, an AYUSH approved central 
research facility, Belagavi.

Rakkaskoppa and Fort Lake water collection period was 
as follows:   

1)  Fifteen days before the rise of Canopus (Agastya 
nakshatra Udaya) - 4th  September 2015

2)  A Day after the rise of Canopus (Agastya nakshatra 
darshana) - 24th September 2015

3)  After 15 days of the rise of Canopus (Agastya 
nakshatra darshana) - 8th October 2015.

Jamboti River water collection period in 2016 was as 
follows:

1)  Eleven days before Canopus (Agastya nakshatra 
Udaya) - 15thSeptember 2016)

2)  A Day after rise of Canopus (Agastya nakshatra 
darshana)- 26th September 2016

The following parameters were tested: 

Parameters tested
Various physico-chemical parameters of water like 
pH, chloride, sulphate, alkalinity, acidity, hardness, 
biological oxygen demand (BOD) was tested. Also, 
biological parameters including microbial limit test of 
Escherichia coli, Salmonella abony, Staphylococcus 
aureus and Pseudomonas aeruginosa and total microbial 
limit [total bacterial count (TBC), total fungal count 
(TFC)] was checked.

Due to heavy rains during this period, river was 
overflowing which did not permit the collection of water 
after 15 days of Agastya Nakshatra, i.e on 15th October 
2016.

Results
Table 1: Physico- chemical parameter results of Fort Lake (2015)                                                          

Sl. 
No.

Parameter Protocol Unit 4th Sept 24th Sept 8th Sept Standard desirable unit

1 pH pH meter 6.79 7.34 7.15 6.5-8.5
2 Chlorides (Cl) Titrimetric mg/L 57 53 52 250.00
3 Sulphates (SO4) Spectrophotometer mg/L 47 42 42 200.00
4 Total alkalinity as CaCO3 Titrimetric mg/L 216 208 207 200.00
5 Total acidity as CaCO3 Titrimetric mg/L 20 18 20 -------
6 Total hardness as CaCO3 Titrimetric mg/L 640 580 590 300.00
7 BOD Titrimetric mg/L 24 19 17 ------

https://en.wikipedia.org/wiki/Vedas
https://en.wikipedia.org/wiki/Agastya
https://en.wikipedia.org/wiki/Indian_Ocean
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Table 2: Physico- chemical parameter results of Rakkaskoppa water reservoir (2015)

Sl. 
No.

Parameter Protocol Unit 4th Sept 24th Sept 8th Sept
Standard  

desirable unit
1 pH pH meter 7.50 7.72 7.62 6.5-8.5
2 Chlorides (Cl) Titrimetric mg/L 17 16 12 250.00
3 Sulphates (SO4) Spectrophotometer mg/L 15 13 10 200.00
4 Total alkalinity as CaCO3 Titrimetric mg/L 54 46 42 200.00
5 Total acidity as CaCO3 Titrimetric mg/L 10 08 08 -------
6 Total hardness as CaCO3 Titrimetric mg/L 180 160 162 300.00
7 BOD Titrimetric mg/L 1.2 1.0 1.0 ------

Table 3: Results of microbiological parameters of water reservoir- Fort Lake near Bus stand (2015)

Sl. No.  Name of the Microbial Parameter  Results
Water collected on 4/9/2015 before 15 days of Agastya Nakshatra

1 E. coli       Detectable
2 S. aureus Not Detectable
3 P. aeruginosa Not Detectable
4 S. abony Not Detectable
5 Total bacterial count 48 CFU/mL
6 Total fungal count 59 CFU/mL

Water collected on 24/9/2015 during Agastya Nakshatra
1 E. coli       Detectable
2 S. aureus Not Detectable
3 P. aeruginosa Not Detectable
4 S. abony Not Detectable
5 Total bacterial count 21 CFU/mL
6 Total fungal count TNTC (too numerous to  count)

Water collected on 8/10/2015 after 15 days of Agastya Nakshatra
1 E. coli       Detectable 
2 S. aureus Not Detectable 
3 P. aeruginosa Not Detectable
4 S. abony Not Detectable
5 Total bacterial count 25 CFU/mL
6 Total fungal count 104 CFU/mL

Test was done in KLEU Shri BMK Ayurveda Mahavidyalaya

Table 4: Results of microbiological parameters – Rakkaskoppa water reservoir (2015)

Sl. No.  Name of the Microbial Parameter  Results
Water collected on 4/9/2015

1 E. coli       Detectable
2 S aureus Not Detectable
3 P. aeruginosa Not Detectable
4 S. abony Not Detectable
5 Total bacterial count 43 CFU/mL
6 Total fungal count 28 CFU/mL

Water collected on 24/9/2015
1 E. coli       Detectable
2 S. aureus Not Detectable
3 P. aeruginosa Not Detectable
4 S. abony Not Detectable
5 Total bacterial count 23 CFU/mL
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6 Total fungal count 109 CFU/mL
Water collected on 8/10/2015

1 E. coli       Detectable
2 S. aureus Not Detectable
3 P. aeruginosa Not Detectable
4 S. abony Not Detectable
5 Total bacterial count 09 CFU/mL
6 Total fungal count 126 CFU/mL

Test was done in KLEU Shri BMK Ayurveda Mahavidyalaya

Table 5: Physico-chemical parameter results of Jamboti river (2016) 

Sl. 
No.

Parameter Protocol Unit 12th  Sept 16 27th Sept 16 15th Oct 
16

Standard  
desirable unit

1 pH pH meter 7.18 7.10 7.12 6.5-8.5
2 Chlorides (Cl) Titrimetric mg/L 25 12  18 250.00
3 Sulphates (SO4) Spectrophotometer mg/L 36 28 26 200.00
4 Total alkalinity as CaCO3 Titrimetric mg/L 36 28 26 200.00
5 Total acidity as CaCO3 Titrimetric mg/L 12 08 10 -------
6 Total hardness as CaCO3 Titrimetric mg/L 56 20 24 300.00
7 BOD Titrimetric mg/L 0.40 0.30 0.30 ------

Table 6: Results of microbiological parameters - Jamboti River (2016)

Sl. No.  Name of the Microbial Parameter  Results
Water collected on 15/9/2016

1 E. coli       Absent
2 S. aureus Absent
3 P. aeruginosa Absent
4 S. abony Absent
5 Total bacterial count 29 CFU/mL
6 Total fungal count 13 CFU/mL

 Water collected on 26/9/2016 a day after Agastya nakshatra
1 E. coli        Absent 
2 S. aureus Absent
3 P. aeruginosa Absent
4 S. abony Absent
5 Total bacterial count 08 CFU/mL
6 Total fungal count 62 CFU/mL

Discussion 
In charaka, susruta, Astanga hridaya, astanga samgraha, 
bhavaprakasha nighantu, acharyas have explained 
purification of water by the influence of Agastya 
nakshatra in the period of sharadrutu. This concept is 
thrust area and is also an untouched part of research 
in basic principles of ayurveda. Hence, to re-establish 
principle with primary analysis, this research was 
undertaken with permission of ethical committee.

In Varsharutu, due to cloud formation, there is 
samskarabhava of sun rays and moon light. Continuous 
moist content of land water gets contaminated due to 

Picchilata, gurutva, amlapaka of water and also becomes 
toxic in nature due contact of poisonous insects, animals 
in rainy season.

Reasons for purification of water are as follows: 

a)  Prabhava

b)  In autumn season (sharadrutu), both sun rays and 
moon light are equally strong 

c)  Kalasvabhavat               

Agastya, the star is said to be the ‘cleanser of waters’, 
and its rising coincides with the calming of the waters 
of the Indian Ocean. Canopus is an F-type bright giant 
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with an apparent magnitude of -0.74 and an absolute 
magnitude of -5.53. It is 13,600 times brighter than the 
Sun and the most luminous star within about 700 light 
years. It is 310 light years distant.

Therefore, due to influence of rays of Canopus 
star, water gets purified. In classical texts, acharyas 
have termed Anirdoshtvam, i.e water will be having 
qualities of clearance (vishada), light in nature (laghu), 
madhurapakatva, water becomes free from poisonous 
content (nirvishatvam) due to the influence of rays of 
Canopus star. Hamsa term indicates nirmalatvam or ati 
nirmalatvam (Purest form of water).5,6 It is said that this 
water is fit for drinking, taking bath, Avagahan etc, due 
to tridoshahara, anabhishyandi, bringing all dhatusa 
to an equilibrium state which acts similar to nectar 
(amrutatulya) and as rasayan.3

However, this principle is not applied to all the seasons. 
Acharya Gangadhar stated that, in other seasons due to 
the variations in the rays of sun and moon light, water 
may get vitiated. For example, in vasantrutu, due to 
ruksha, quality of sun rays, water gets evaporated and 
becomes less potent.

Agastya nakshatra was selected with the help of 
Mahalakshmi calender, Gadaga Panchanga, a qualified 
astrologer in Jyotisha shastra. Canopus, the second 
brightest star in the night is called Agastya in India. 
This star is close to the ecliptic south pole, having an 
ecliptic latitude of –760. As the celestial poles go around 
the ecliptic poles due to the phenomenon of precession 
of the earth’s axis of rotation, this star becomes visible 
from different latitudes on the globe at different times. 

Sources of water 
To assess purification of water in the form of physico-
chemical, microbiological parameters, water was 
collected in 2015 from Rakkaskoppa water reservoir, 
which is the main water supply to the city. This reservoir 
was away from the city and is less contaminated. Water 
was also collected from Fort lake which is within the 
city, near to bus stand and thereby containing most 
contaminated water. In 2016, water was collected from 
Jamboti river which passes through the forest area and 
water from this is less contaminated.

Physico-chemical parameter analysis 
In 2015, physico chemical analysis of water from Fort 
Lake and Rakkaskoppa (Table 1 and 2) indicated that all 
the parameters were reduced; especially CaCo3 of total 
alkalinity and hardness have been reduced, though it had 
not reached desired limit.

pH value had increased in the water from Fort Lake. 
Chlorides and sulphates count had decreased, total 
alkalinity as CaCO3- had decreased more in water 
from Rakkaskoppa. Total hardness as CaCO3 also had 
decreased more in water from Rakkaskoppa. BOD of 
water from Rakkakoppa showed significant results. 
(Decrease in BOD is good for aquatic species)

Microbiological analysis - Rakkaskoppa and Fort Lake 
water reservoir (2015) 
Fort lake water reservoir - Total fungal count had not 
shown a significant reduction probably due to high 
contamination of water, as it is in the middle of the 
city. E. coli bacteria was found, but bacterial count 
had decreased by 27 CFU/mL, immediately after 
Agastya Nakshatra. But fungal count had not shown any 
favourable reduction. 

Rakkaskoppa reservoir - E coli bacteria were found, 
but bacterial count had decreased by 20 CFU/mL 
immediately after Agastya Nakshatra. But fungal count 
had not shown reduction, probably because people use 
this water for washing animals or vehicles early in the 
morning.  

Physicochemical parameter analysis of Jamboti River 
(2016) 
All the observations were within limits, but units had 
shown reduction when compared between before and 
after the Canopus star. In microbiological analysis, 
before and after Agastya nakshatra, no significant 
changes in the microbiological examination parameters 
were found.  

Conclusion
On analysis of physico chemical and microbiological 
results, effect of Canopus star (Agastya nakshatra) was 
evident in the present scenario. However, results may 
depend on the level of contamination and environmental 
conditions.

Work was carried out in KLEU Shri BMK Ayurveda 
Mahavidyalaya, Belagavi

Conflicts of Interest 
None.                 
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ABSTRACT  

Ashokarishta is self-generated alcoholic preparation 

explained in Classics. It is a multi-indicated formulation 

used widely in all Gynecological disorders. It consists of 15 

drugs, which is considered a boon to women. Quality 

control (Q.C) parameters helpful in the evaluation of the 

safety and efficacy of the Ayurvedic Formulations. In this 

present review article, different methods of analysis 

explained in published articles and their importance have 

been highlighted. Different analytical methods explained in 

published articles for standardization and variation in 

results of the analytical parameters of Ashokarishta will be 

discussed. Reviewing of 11 articles acts as evidence for 

multi-indications and maximum utility of Ashokarishta in 

the present time. Quality Control parameters aid for 

assurance of genunity of raw drugs, method of preparation, 

and proves therapeutic efficacy of Ashokarishta.  
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INTRODUCTION:  

 Ashokarishta is a polyherbal formulation and described in Bhaishajya Ratnavali1 and 

Sahasrayogam2. Ashokarishta consists of 15 drugs namely Ashoka (Saraca indica), Dhataki 

(Woodfordia floribunda), Ajaji (Nigella sativa), Musta(Cyperus rotandus), Shunti (Zingiber 

officinale), Daruharidra (Berberis aristhta), Utpala (Nymphae stellata), Haritaki(Terminalia 

chebula), Bibhitaki (Terminalia belerica), Amalaki(Embelica Officinalis), 

Amrasthi(Mangifera indica), Jeeraka (Cuminum cyminum), Vasa (Adhatoda vasica), 

Chandana (Santalum album) and Guda. The prime drug is Ashoka, hence called 

Ashokarishta. Ashokarishta indicated in Raktapradara (DUB), Pida (Pain), Jwara (Fever), 

Raktapitta (Bleeding disorder), Arsha (Files), Agnimandya (loss of appetite), Aruchi(Loss of 

taste), and Shopha (Swelling). In practice, Ashokarishta proved its efficacy in almost all 

gynecological disorders.  

The Quality Control parameters aid to explore the safety and efficacy of the product in 

different indications mentioned in the classics. Quality Control Parameters helps researchers 

for a better understanding of Ayurvedic principles of Formulation preparations. Development 

in analytical techniques like TLC, HPTLC, are used as Fingerprinting tools for assuring 

genunity and efficacy of the formulation. So figuring out these developed techniques bridge 

the gap between Classical principles and Modern parameters. In this present review article, 

different methods of analysis published in different articles and their importance have been 

highlighted.    

R.Govindarajan et.al(2008), selected three compounds - gallic acid, protocatechuic acid, 

Rutin, and their concentration for estimation of Phenols. LC-PDA system used for 

Standardization of Ashokarishta based on quantification and limit of detection of above 

compounds. Selection of the mobile phase as with 0.3% phosphoric acid and Stationary phase 

as methanol and water with peak purity (λ =200-400 nm), LC-PDA conducted. The study 

concluded that based on the Gallic acid, Protocatechuic acid, and Rutin the Standardization of 

Ashokarishta can be done through LC-PDA analysis3.  

Akhilesh. K. Mishra et.al (2012), explored the HPTLC method for Standardization of 

Ashokarishta.  Mobile Phase as Toulene: Ethyl acetate: Acetate acid (5:4:1).  Four Marketed 

samples of Ashokarishta procured, and its Physical, Physico-chemical, and HPTLC  values 
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are listed. The author concluded that based on the values, standardization of market samples 

of Formulations4. 

N. Vador et.al (2012), explained the Spectrophotometry method for estimation of the 

functional groups like Total Phenolics, Total Alkaloids, Total Flavonoids, and Total 

Saponins.  The Standardization of 3 Ashokarishta samples ( 2 marketed samples and an in-

house sample) with 700nm UV/Vis Spectrophotometer for quantification of functional 

groups. The author concluded that the Spectrophotometric method for the quantification of 

phytoconstituents is simple, fast, and easy for performing5.   

Dushing Yogesh A et.al, (2012) the anti-oxidant assay of  Ashokarishta was performed 

through UV-Vis Spectrophotometry.  The author procured market samples of Ashokarishta - 

Baidyanath, Rasashala, Sandu Brothers, Vaidyanath. Estimation of Total Phenols, Total 

Flavonoids, Free radical Scavenging, Reducing Power Assay, Superoxide anion scavenging 

activity analyzed and values were collected. The Scavenging activity of free radicals of 

samples found to be in the following order as Vaidyaratnam, Rasashala, Baidyanath, Sandu 

Brothers, and Reducing Power Assay activity of samples are Vaidyaratnam, Rasashala, 

Baidyanath, and Sandu Brothers. The study concluded that Ashokarishta of Vaidyaratnam 

showed higher anti-oxidant activity among four samples6. 

Nikhil Kumar Singh et.al (2012), estimation of water-soluble vitamins in 7 different Asava- 

Arishta preparations through the HPTLC method.  Mobile Phase as Water, Methanol, Acetic 

acid, Pentane Sulphonic acid in the ratio of 73:26.5:0.5 with 1.92 gm estimated values of 

samples help to prove the action of Ashoskarishta as a general tonic7.  

Tekeshwar Kumar et.al,(2013) explored the  TLC method for standardization of four samples 

of Ashokarishta [3 Market samples (Dabur, Sandu, Baidyanath) and In-house formulation]. 

The author carried out Physico-chemical analysis and then performed TLC for 

Standardization with the marker compound as Kaempferol. The author explained sample 

preparation for the TLC method as – To 50 ml of sample add 50 ml distilled water and 

separating should be done through separating funnel using n-hexane, then chloroform and 

then again with ethyl acetate. Then a dried sample or extract of  20 mg, added with the 

required quantity of methanol. The  TLC was performed using mobile phase as Toulene, 

Ethyl Acetate, and Acetic acid in the ratio of 5:4:1. The author concluded that Physico-
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chemical analysis showed variations but TLC showed the presence of Kaempferol. So  

Author concluded that TLC aids as a Qualitative Evaluation of Ashokarishta8.    

Chandas Das et.al,(2017) explained variations of values of  Physico-chemical parameters 

(PH, Water-soluble extract, Alcohol soluble extract, Sugar percentage) of four marketed 

samples of Ashokarishta.  The author opines that variations in results were due to change in 

the collection of drugs from different places and in different seasons. The analysis assures the 

safety and efficacy of formulations which depends on from collection to finished packaged 

product. So the author highlights the importance of standardization of samples for marketing 

it worldwide9.  

Mohini Kuchekar et.al,(2017) on Analysis like Preliminary evaluation, Physico-chemical 

analysis (Alcohol content, pH, Density, Viscosity, Surface tension, Total solid content), and 

their results were tabulated10. 

Vinothkanna Annadurai et.al,(2018) proved the presence of anti-oxidants in herbal 

ingredients aid promotes reactions to stabilize free radicals11.  

C. DAS et.al, (2019) on different Analytical methods for standardization of Asava- Arishta’s 

collected different market samples of Ashokarishta namely Baidyanath, Dabur, Zandu, and 

in-house preparation. LC with photodiode array identified gallic acid, protocatechuic acid, 

and rutin compounds in Ashokarishta samples12.  

Rajesh Kumar Sharma et.al,(2020) Standardization of Ashokarishta of market samples 

namely Dabur, Zandu, Baidyanatha, and Patanjali. Procured samples were analyzed for 

organoleptic, Physico-chemical, Phytochemical Screening. The study concluded that 

variation of parameters observed due to different sources and time of collection of herbs, 

method of preparation13.              
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RESULTS: 

Table 1: List of Results of Preliminary Parameters of Ashokarishta mentioned in Published 

Articles 

 

Table 2: List of Results of Physico-chemical Parameters of Ashokarishta 

 

Note: *Ashokarishta samples of different market samples and In-House preparation. A.1 

indicates Ashokarishta sample 1, A.2- Ashokarishta sample 2, A.3- Ashokarishta sample3, 

A.4- Ashokarishta sample4, F1- Ashokarishta sample 1,F2- Ashokarishta sample2, F3- 

Ashokarishta sample3, D- Dabur, S- Sandu, B- Baidyanath, I-In-house Ashokarushta 

formulation, B- Baidyanath, D-Dabur, Z-Zandu, I- In-house Ashokarushta formulation,  D- 

Dabur, Z-Zandu, B- Baidyanath, P-Patanjali.  
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Table 3: List of Results of Phytochemical Analysis 

Sl. 

No 
Parameters 

Tekeshwar Kumar8 

et.al 
Chandan Das9et.al 

Rajesh Kumar 

Sharma13 et.al, 

 

D S B I B D Z I D Z B P 

1. Carbohydrates + + + + + + + + + + + + 

2. Proteins - - - - ND ND ND ND - - - - 

3. Alkaloides + + + + + + + + + + + + 

4. Glycosides + + + + + + + + + + + + 

5. Tannins + + + + + + + + + + + + 

6. Aminoacids - - - - ND ND ND ND - - - - 

7. Steriods - - - - ND ND ND ND - - - - 

8. Flavanoids + + + + + + + + + + + + 

Note: *Ashokarishta samples of different market samples and In-House preparation. D 

indicates Ashokarishta sample of  Dabur manufacturing copany, S- Sandu, B- Baidyanath, I-

In-house Ashokarushta formulation, B- Baidyanath, D-Dabur, Z-Zandu, I- In-house 

Ashokarushta formulation,  D- Dabur, Z-Zandu, B- Baidyanath, P-Patanjali. 

*ND indicates not done.  

Table 4: List of Values of TLC  

 

Note: *Ashokarishta samples of different market samples and In-House preparation. D 

indicates Ashokarishta sample of  Dabur manufacturing copany, S- Sandu, B- Baidyanath, I-

In-house Ashokarushta formulation, 
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Table 5: List of Values of HPTLC Analysis: 

Akhilesh.K.Mishra4 et.al (Gallic acid) 
Nikhil Kumar Singh7 et.al, 

Concentration range ppm 

Parameters A001 A002 A003 A004 B1 B2 B3 B6 

230 nm 0.55 0.53 0.54 0.55 
2.5- 7.5 0.5-1.5 175-525 1.0-2.4 

257 nm 0.038 0.071 0.1 0.074 

Note: *Ashokarishta samples of different market samples.A001- Ashokarishta sample 1, 

A002- Ashokarishta sample, A003- Ashokarishta sample 3, B1- Vitamin B1, B2- Vitamin 

B2, B3-Vitamin B3, and B6- Vitamin B6.  

Table 6: List of Values of Quantitative Analysis:  

Sl. 

N

o 

Parameters 

R. 

Govindarajan

3 et.al, 

N.Vador5 et.al, Dushing Yogesh.A6 et.al, 

Sample (LC-

PDA) 
F1 F2 F3 B R S V 

1. 
Total 

Alkaloids 
ND 913 

566.6

7 

336.6

7 
ND ND ND ND 

2 Total Phenols ND 20.21 13.75 16.07 
9.1

4 

10.5

6 

7.4

1 

13.0

8 

3 
Total 

Flavanoids 
ND 

236.4

7 

107.6

7 

212.0

0 

5.1

5 
5.33 

3.6

4 

10.9

2 

4 
Total 

Saponins 
ND 50.38 43.33 36.67 ND ND ND ND 

5 Gallic acids 0.04g/ 1000ml ND ND ND ND ND ND ND 

6 Rutin 0.005g/1000ml ND ND ND ND ND ND ND 

7 

Protocatechui

c  

Acids 

0.004g/1000ml ND ND ND ND ND ND ND 
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Note: *Ashokarishta samples of different market samples and In-House preparation.  F1 

indicates Ashokarishta sample1, F2- Ashokarishta sample 2, F3- Ashokarishta sample 3,  B- 

Baidyanath, R-Rasashala, S-Sandu Brothers, V- Vaidyaratnam 

Table 7:  List of values of Free radical scavenging assay 

 

 Note: *Ashokarishta samples of different market samples and In-House preparation. B  

indicates Ashokarishta sample of  Baidyanath manufacturing company, , R-Rasashala, S-

Sandu Brothers, V- Vaidyaratnam. 

DISCUSSION: 

Total of 11 articles published on Analysis of Ashokarista. Among 11 articles, two are on 

Anti-oxidant activity, seven are on Standardization. Preliminary parameters, Physico-

chemical constituents, Phytochemical screening is a commonly used analysis for 

Standardization.  

Organoleptic Characters and Physico-chemical parameters: 

Organoleptic and Physico-chemical Analysis depends upon source, time of drug collection, 

and method of Ashokarishta preparation. Based on the improved analytical parameters, 

standardization should be done. The sour taste of some samples indicates Shukti Kalpana 

(Acidic Preparation), Sweet taste indicates excessive addition of Guda. Increased PH (A-4, 

F3, I9, Sample10) value suggests that kashaya is not prepared appropriately. Alcohol content 

values are in the range, indicates proper Arishta preparation, therapeutic activity, and 

stability. Less Value of Total solids than Standard Values indicates that may be that sample 

filtered before its completion. Total reducing sugar or Reducing sugars values are within a 

range suggesting the complete fermentation process. Reviewing the above research articles, 
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we can assume an average range of Density as 1.04-1.08, Viscosity as 1.067-3.531, 

Refractive index as 1.36-1.383, Surface tension as 60.55-80.484, WSE as 8.17 -13.9%, ASE 

as 6.85-13.19 %.  

Qualitative Assay: 

Phytochemicals assay proved the presence of Carbohydrates, Alkaloids, Glycosides, Tannins, 

and Flavanoids. TLC method is easy and determined the presence of Kaempferol8 (marker/ 

active compound). TLC12 with different Mobile phases is performed which showed different 

colored spots, but the author not confirmed about functional group or compound which those 

spots denote. HPTLC Analysis proved the presence of Gallic acid 4 and water-soluble 

Vitamins7 like B1, B2, B3, and B6.  

Quantitative Assay:   

UV/Vis Spectrophotometric Analysis quantified Gallic acid (Folin-Ciocalteau reagent), Total 

Alkaloids (Drangendroff reagent), Total Phenols (Folin-Ciocalteau reagent), Total Saponin 

(Anisaldehyde reagent), and Total Flavonoids (AlCl3 reagent). HPTLC method for the 

quantification of Gallic acid. Presence of Water-soluble Vitamins (B1, B2, B3, B4) and their 

quantification with UV / Vis Spectrophotometer. Hence, it acts as evidence for the usage of 

Ashokarishta as a nutrient tonic.  

Anti-oxidant Activity Analysis: 

The two articles were published on Anti-oxidant activity. The first article proved Anti-

oxidant activity with the presence of flavonoids, phenols, free radical scavenging, Superoxide 

anion scavenging activity using a UV/Vis Spectrophotometer. Second article with DPPH, 

Hydroxyl radical, Hydrogen peroxide, Superoxide anion, Nitric oxide, ABTS, Metal 

cheating, Reducing power using UV/ Vis Spectrophotometer. This indicates within four years 

period, the Anti-oxidant assay improved with the addition of 4 assays.  

CONCLUSION:  

Ashokarishta is a multi-indicated formulation, mainly practiced in Gynecological disorders. 

A total of 11 Analytical research articles published was discussed in the present article. 

Quality control parameters indicate Standards in manufacturing to enhance acceptability 
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worldwide. The values of these parameters helpful in proving the safety and efficacy of 

Ayurvedic Products. 
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ABSTRACT  

Introduction: Icchabhedi Rasa is a herbomineral 

preparation, well known for its rechana karma. Acharya’s in 

distinct Rasa texts mentioned Icchabhedi Rasa yogas with 

ingredients, proportions, preparation methods, and 

indications. Icchabhedi rasa is a multi-indicated formulation 

like Jwara, Gulma, KaphajaKasa, Kaphajashwasa, Kushta. 

Hence, there is a need for review and compellation of 

different Icchabhedi rasa yoga’s specified in Rasa texts.    

Aim and Objective: To review the literature related to 

Icchabedhi rasa. To study the method of preparation and 

rationality behind the indications w. r. t. individual 

references of Icchabhedi Rasa. Materials and Methods:  

Distinct Rasa texts, Dravyaguna texts, Published articles, 

and Dissertation works were referred to gather information 

on Icchabhedi Rasa. Results:  Data after reviewing six Rasa 

Texts and Analytical parameters results published in 

Research article.  Discussion:  Based on different 

ingredients, preparation methods, and their ratio for a 

specified indication of Icchabedi Rasa. Probable mode of 

action of five varieties of Icchabhedi rasa explained with 

Rasadi Panchaka of the drugs, method of 

preparation.  Conclusion:  Icchabhedi Rasa is a significant 

herbo-mineral formulation mainly practiced as Rechana 

Yoga. By reviewing Rasa texts, 24 varieties of Icchabhedi 

Rasa have been compiled with different ingredients and 

indications. Acharyas explained six distant methods of 

preparation in the text. Icchabhedi Rasa is efficient with 

Anupana and Pathya followed as per classics.  
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INTRODUCTION: 

Virechana (Purgation) is a significant therapy among Panchakarma in which elimination of 

doshas through Adhomarga (anal route). Icchabhedi Rasa is Kharliya Rasa preparation, 

mainly used as Rechana yoga. The Icchabhedi indicates that by taking this yoga with chullu 

Jala (Coldwater) and sita (sugar), rechana occurs1. The word Rasa symbolize that it consists 

of minerals. Hence the yoga is termed Icchabedi Rasa. Only a few references are available in 

the market practice in a few indications. So there is a need for the compilation of varieties. In 

Classics, there are 24 varieties of Icchabhedi Rasa in distinct Rasa texts with the difference in 

ingredients, method of preparation, Anupama (adjuvant), and indications that indicate that 

these concepts influence and play a significant role in chikitsa. Total 6 Rasa texts mentioned 

Icchabhedi Rasa- Bhaishajya Ratnavali specified three varieties, RasayogaSagara compiled 

Icchabhedi rasa yoga’s mentioned in individual Rasa texts. Rasayoga Sagara compiled and 

mentioned 18 types of Icchabhedi Rasa. Rasendra Chintamani mentioned two varieties. 

Bhaishajya Ratnavali specified three varieties, Rasa Tarangini- Rasa Ratna Samucchaya, and 

Rasendra Sara Sangraha mentioned one-one individual type. Among the six Rasa texts, 

Acharya Sri Sadananda Sharma explained in detail about matra of Icchabhedi rasa i.e, based 

on Vaya (age), Kostha, and quoted Contra-indication. The other Rasa texts mentioned 

Ingredients, Method of preparation, Matra (dose), Anupana (adjuvant), Pathya (diet), Vega 

Sthambaka Karma (Cessation of urges).  

AIMS AND OBJECTIVES: 

• To review the classical information and different methods of preparation of Icchabhedi 

rasa.  

• To study the preparation method and rationality behind the indications of Icchabhedi 

rasa. 

MATERIALS AND METHOD:   

Different Rasa texts i.e Bhaishajya Ratnavali, Rasa Ratna Samuchaya, Rasayoga Sagara, 

Rasendra Chintamani, Rasendra Sara Sangraha, Bhavaprakasha Nighantu were reviewed. A 

total of 24 varieties of Icchabhedi rasa were mentioned, with a change in ingredients. From 

available resources only two research articles were available. 

शणु्टिमरिचसंयुकं्तिसगन्धकिङ्कणम ्| 
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जैपालण्िगुणःप्रोक्त: सर्वमेकत्रपेषयेत् ||                                                     

इच्छभेदीण्िगुजंःस्याण्ससतयासहपायेत ्                                             

ण्पबेत्तचुलुुकंयार्त्तार्िािाण्न्र्िेचयेत ्||                                                                 

तक्रौदनंचदातव्यण्मच्छभेदीयथेच्छया | ( भै. ि. 40/ 65- 66)                                                                                     

                           

Table No. 1: List of Icchabhedi Rasa in different Texts 

Reference 

  

Ingredients with 

Proportion 

Bhavana 

Dravya 
Anupana Matra Indications  Pathya 

B. R2, R. T3, 

API4, 

Rasayoga 

Sagar5 

Sh. Parada- 1P,  

Sh. Gadhaka- 1 P, 

Sh. Tankana- 1P, 

Shunti- 1P,  

Maricha- 1P, 

Sh. Jayapala- 3P 

Jala  

Chullujal

a + 

Sarkara2,5

,48,   

2 

Ratti2,3,                                        

5 

Udara roga2, 

Takra 

+Audana

3,5 

R. chi6, 

Sh. Parada- 1P,  

Sh. Gadhaka- 2 P, 

Maricha- 3P,  

Sh. Tankana- 4P, 

Shunti- 5P,  

Haritaki- 6P, 

Sh. Jayapala- 7P 

Purana Guda- 28 P 

- 
Ushna 

Jala 
2 Ratti6 

Udara roga, 

Jalodhara 
- 

R.chi7 

Sh. Parada- 1P,  

Sh. Gadhaka- 1 P, 

Sh. Tankana- 1P, 

Shunti- 1P,  

Maricha- 1P, 

Sh. Jayapala- 10P 

Jala 

Chullujal

a + 

Sarkara7, 

Ushna 

Jala7 

2 Ratti Udara roga 
Takra + 

Aoudana 

R.Chi8 

Sh. Parada- 1P,  

Sh. Gadhaka- 1 P, 

Sh. Tankana- 1P, 

Jala 
Sheetala 

Jala 
1 Ratti 

Aama 

dosha, 

Ajirna, 

Dadhi+ 

Bhatha 
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Shunti- 2P,  

Maricha- 1P, 

Nishotha- 2P 

Sh. Jayapala- 9P 

Gulma,  

Agnimandy

a, Bhedana.  

B. R9, 

Rasayoga 

Sagar10 

Sh. Parada- 1P,  

Sh. Gadhaka- 2 P, 

Maricha- 3P 

Sh. Tankana- 4P, 

Shunti- 5P,  

Haritaki- 6P, 

Sh. Jayapala- 7P 

Purana Guda- 28P 

- - 

2- 3 

Ratti10,  

3 Ratti9 

Rechana - 

B.R11 

Sh. Parada- 1P,  

Sh. Gadhaka- 3 P, 

Shunti- 3P,  

Bibhitaki- 1P, 

Amalaki- 1P, 

Pippali-2P,  

Sh. Jayapala- 20P 

Amalonis

varasa 

Amalonis

varasa/ 

Ushna 

Jala 

2 Ratti Virechana 

Sheetajal

a should 

not be 

consume

d 

R. R. S12 in 

the name 

Surechana 

rasa. 

Sh. Parada- 1P, 

Sh. Gadhaka- 2 P, 

Maricha- 2P, 

Sh. Tankana- 1P, 

Shunti- 3P,  

Sh. Jayapala- 8P 

- 
Sheetal 

Jala 
1 Ratti 

Gulma, 

Shotha, 

Pliharoga, 

Vrudhiroga, 

Jalodhara 

- 

R.S. S13 in 

the name of 

Brhat 

Icchabhedi 

rasa  

Sh. Parada- 1P, 

Sh. Gadhaka- 1 P, 

Sh. Tankana- 1P, 

Shunti- 2P,  

Maricha- 1P, 

Trivruta- 1P,  

Sh. Jayapala- 9P 

Jala 
Sheeta 

Jala 
Ratti 

Aama 

dosha, 

Udara roga, 

Gulma, 

Agni dushti,  

Kaphajarog

a 

Dadhi+A

oudana 

Rasayoga Sh. Parada- 1P, Jala Sheetajal 1 Ratti- Malavarodh - 
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Sagar14 

 

Sh. Gadhaka- 1 P, 

Pippali- 1P, 

Shunti- 1P,  

Maricha- 1P, 

Sh. Jayapala- 3P 

a 

/Sarkara, 

 

3 Ratti ajanyaVyad

his 

Rasayoga 

Sagar15 

Sh. Parada- 1P, 

Sh. Gadhaka- 1 P, 

Saindhava - 1P, 

Shunti- 1P,  

Maricha- 1P, 

Sh. Jayapala- 3P 

Jala 
Sheeta 

Jala 
1 Ratti 

Prabala 

Malarodhaja

nyavyadhi’s 

Sheetaup

achara 

Rasayoga 

Sagar16 

Sh. Parada- 1P, 

Sh. Gadhaka- 3 P, 

Sh. Tankana- 1P, 

Shunti- 2P,  

Maricha- 1P, 

Sh. Jayapala- 18P 

Jala/ 

DantiKw

atha 

Sheeta 

Jala 

1 Ratti, 

 
Rechana 

Dadhi+ 

Bhatha 

Rasayoga 

Sagar17 

Daradam/ Hingula- 

1P  

Sh. Tankana- 1P 

Shunti- 1P 

Pippali- 1P 

Kamkushta / 

Dantibeeja- 4P 

Sh. Jayapala- 4 P 

Jala 
 Go-

Ksheera 
 3 Ratti 

Vishtamba , 

Aadhmana 
- 

Rasayoga 

Sagar18 

Sh. Jayapala- 1P 

Sh. Parada- 1P 

Sh. Tankana- 1P 

Bibhitaki- 1P 

YavaKshara- 1P 

Yavani- 1P 

Maricha- 1P 

Haritaki- 1P 

Jala - - 

Mala 

sanchayajan

yavyadhi ,  

 

- 



www.ijppr.humanjournals.com 

 Citation: Rajeshwari V. Kamat et al. Ijppr.Human, 2021; Vol. 22 (3): 1-2. 56 

Erandabeeja- 1P 

Sh. Gandhaka- 1P  

Rasayoga 

Sagar19 

Sh. Parada- 1P, 

Sh. Gadhaka- 2 P, 

Shunti- 1P,  

Chitraka- 1P, 

Badara- 1P, 

Nishotha- 6P, 

Sh. Jayapala- 6P 

Chitraka

Swarasa/ 

Chitraka

Kwatha 

Mishri 

Chanak

aPrama

na 

Rechana in 

Krurakoshta 
- 

Rasayoga 

Sagar20 

Sh. Parada- 1P 

AbrakaBhasma- 1P 

Sh. Tankana- 1P 

Sh. Gandhaka- 1P 

Sh. Jayapala- 6P 

TamraBhasma – 6P 

Bringaraj

aSvarasa/ 

AdrakaS

varasa/ 

Nirgundi

Svarasa 

Sharkar20 
3 

Ratti20 
Navajwara20 

Dadhi + 

Bhatha, 

Sheetaup

achara 

Rasayoga 

Sagar21 

Sh. Parada- 1P,  

Sh. Gadhaka- 3 P, 

Shunti- 3P,  

Bibhitaki- 1P, 

Amalaki- 1P, 

Pippali-2P,  

Sh. Jayapala- 20P, 

Guda- 20P 

Amalonis

varasa 

Amalonis

varasa + 

Ushna 

Jala 

Kalaya

Praman

a 

Rechana Upavasa 

Rasayoga 

Sagar22 

Shunti- 1P 

Sh. Parada- 1P, 

Sh. Tankana- 1P,  

Arkaksheera- 1P 

Sh. Jayapala- 3P 

Jayapala

Svarasa/ 

Jayapala

Kvatha 

Guda 
3 Ratti 

 

Vatavyadhi, 

Sannipataja 

Jwara, 

Ajirna, 

Amajirna. 

Aadhmana 

Sarkara+ 

Dadhi 

+ 

Aoudana 

Rasayoga 

Sagar23 

Sh. Parada- 1P, 

Sh. Gadhaka- 1 P, 

Sh. Tankana- 1P, 

- - 1 Ratti 
SukhaVirec

hana 
- 
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Kamkushta- 1P, 

Haridra- 1P,  

Maricha- 1P, 

YavaKshara- 1P, 

Haritakibeeja 

kosha- 1P, 

Erandabeeja kosha- 

1P 

Sh. Jayapala- 9P 

Rasayoga 

Sagar24 

HartalaBhasma- 

1/2P, 

TuthaBhasma- 2P, 

NavasadaraBhasma

- 1P, 

Sh. Gandhaka- 

1/2P, 

Madanaphala- ½ P, 

Phenle 

Drava                                  

(Arishtak

asvarasa) 

- 
 1 

Masha 

Chardi, 

Jwara 
- 

Rasayoga 

Sagar25 

Sh. Parada- 1P, 

Sh. Tankana- 1P,  

Maricha- 1P 

Sh. Gandhaka-1P, 

Shunti- 1P, 

Sh. Jayapala- 2P 

Nimbusv

arasa 
Guda 3 Ratti 

Sukarechak

a 

Chullujal

a 

Rasayoga 

Sagar26 

Sh. Parada- 1P, 

Sh. Gandhaka- 2P, 

TamraBhasma- 3P, 

Sh. Jayapala- 4P, 

Sh. Tankana- 5P, 

Erandabeeja- 6P, 

Shyonakhabeeja- 

7P, 

Aaragavadha- 8P, 

Haritaki- 9P, 

Arkakshe

era 
Takra 

1 

Masha 
Rechana Jala 
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Nishotha- 10P,  

Palashabeeja- 11P,  

Maricha (fried)- 

16P, 

Chitraka – 32P 

Rasayoga 

Sagar27 

Sh. Parada- 1P, 

Sh. Gandhaka- 1P, 

Sh. Tankana- 2P, 

Trikatu- 3P, 

Sh. Jayapala- 8P 

- - 3 Ratti 

Vataroga, 

Shotha, 

Pandu roga, 

Shoola, 

Gulma 

Sheeta 

Jala 

Rasayoga 

Sagar28 

Patita/ Swedita 

Parada- 1P,  

Sh. Gandhaka-1P,  

Shunti-1P 

Pippali-1P 

Kamkushta/ 

Tintriphala 

(Mrddasringa) -1P 

Sh. Jayapala- 1P 

Ghrita, 

Nishotha

Kvatha 

Ushna 

Jala 
1 Ratti 

Jalodhara, 

Ama dosha 

Dadhi + 

Bhath 

Rasayoga 

Sagar29 

Sh. Parada- 1P, 

Sh. Gandhaka- 1P, 

TamraBhasma- 1P, 

Manshila- 1P, 

Kupilu- 1P, 

Pippali-1P, 

Nishotha- 1P, 

Shunti- 1P,  

Maricha- 1P,  

Sh. Jayapala- 9P 

Arkakshe

era 

Sarkara+ 

AdrakaS

warasa 

3 Ratti Nava jwara 

Takra + 

Bhatha / 

Mugdoud

ana 

Note: B.R- Bhaishyaja Ratnavali, R.T-Rasa Tarangini, R. Chi- Rasendra Chintamani, R.R.S- 

Rasa Ratna Samucchaya, R.S.S- Rasendra Sara Sangraha,  Sh -Shoodita. 
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Pharmaceutical Part:  By reviewing various Rasa texts following different methods of 

preparation were found. 

Method: 12 

First, take Shodita Parada and Shodita Gandhaka in Khalva Yantra. Triturate until it becomes 

susleshna (smooth)- Kajjalabasa(black color), and kajjali should be prepared. Add individual 

drug churna in the required quantity to Kajjali. Triturated till it becomes a homogenous 

mixture. Then jala Bhavana is to be given until getting Vati Kalpa siddhi laxana. Then the 

vati of the size of 2 ratti is to be prepared.  

Method: 211 

Kajjali should be prepared from Shodita Parada and Shodita Gandhaka. Add churna of the 

drugs as per reference. Triturate continuously and prepare the homogenous mixture. Then 

Amaloni (Changeri) swarasa Bhavana is to be given. The above mixture should be made into 

a bolus and covered with Arka Patra. Heat provided with gomaya Agni. Then two 

rattipramanavati are to be prepared.  

Method: 313 

Firstly Shodita Parada and ShoditaGandhaka received in Khalva yantra, kajjali prepared. Add 

individual drug churna in the mentioned quantity. Then Arka Patra swarasa Bhavana is to be 

given. Then it is to be covered with Arka Patra and heat provided with gomaya Agni. Then 

vati of the size of two rattipramana is to be prepared. 

Method: 420 

Prepare churna of all drugs individually and add individual churna in Khalva yantra. 

Bhringarajasvarasa/ Aadrakasvarasa/ Nirgundisvarasa Bhavana should be given for three 

days. Then vati of 3 ratti size is to be prepared.  

Method: 522 

Firstly churna of individual ingredients should be prepared. Add individual churna in Khalva 

yantra and triturate till it becomes a homogenous mixture. Bhavana of Jayapalakvatha is to be 

given. Then, mix with Nishotha Kwatha and should be dried by keeping in Sunlight. 
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Method: 627 

Patita and swedita Parada and Sh. Gandhaka received in tapta Khalwa yantra. Kajjali should 

be prepared in Mandaagni. Then remaining drugs are to be added with constant mardana. 

Then ghrita should be added. Then should be removed from Agni. Bhavana delivered with 

Nishothakwatha. Then vati of 1 ratti size is to be prepared. 

Table No. 2: List of Contra-Indications of Icchabhedi Rasa 

Rasa Texts Contra-Indications 

Rasa 

Tarangini30 

GarbiniStree, SootikaStree, Bala, Vridha, Krisha, Ksheena, Gudabhramsa, 

Baddha- Guda, Antrakala Sotha. 

Rasayoga 

Sagar26 
VataRoga, Durbala, Balaka, Vrudha, Shokatura. 

Table No. 3: List of Dose4of Icchabhedi Rasa (based on Vaya) 

Sl. 

No 

Matra in  

Ratti 
Group 

1.  1 ratti Adult dose 

2. ½ ratti Children dose 

Table No. 4: List of dose31 of Icchabhedi Rasa (based on Koshtha) 

Sl. No Matra Koshta 

1. 1 ½ ratti Mrudukostha 

2. 2 ratti Krurakostha 
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Table No. 5: List of Rasadi Panchaka of Ingredients of Icchabhedi Rasa2 

Sl. 

No 

Ingredient Rasa Guna Virya Vipaka 

Dosha – 

ghanta 

Karma 

1. Sh. Parada Shadrasa - Sheeta Madhura Tridoshashamana Rasayana 

2. 

Sh. 

Gandhaka32, 

33 

Madhura, 

Katu, 

Kashaya 

Sara Ushna Madhura Kapha- Vatagna 

Dipana, 

Aamapachana, 

Antidote  of 

Parada, 

Dooshivisha hara  

3. 
Sh. 

Tankana34 
Katu 

Ruksha, 

Tikshna, 

Sara 

Ushna Katu 
VataNashaka, 

KaphaVishleshak 

Dipana, Balya, 

Kasa-Swasahara 

4. Shunti35 Katu 
Laghu, 

Snigdha 
Ushna Katu Vata- Kaphaghna Dipana, Bhedana 

5. Maricha36 Katu 
Laghu, 

Tikshna 
Ushna Katu 

Kapha- Vatghna, 

Pittakara 

Dipana, 

Kasahara, 

Swasahara 

6. 
Sh. 

Jayapala37,38 
Tikta Tikshna Ushna  Vata- Kaphaghna Rechana 

7.  Jala39 

Nirdeshya 

Rasa 

Laghu - - Tridoshaghna 
Rasayana, Balya, 

Pachana, Pathya 

8.  Shita Jala40 - - - - Pitta Shamaka 

DahaPrashamana, 

Raktashodhaka,  

Shrama hara 

9. Sharkara41 Madhura - Shita - 
Vata-Pitta 

Shamaka 

DahaShamaka, 

Chardighna, 

Jwaraghna 
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Research Updates: 

An Analytical study conducted by Darshana Mehkarkar42 et.al, on three batches of 

Icchabhedi Rasa11, prepared. The author explained about Shodhana of Jayapala, Preparation 

of Kajjali, and Preparation of Icchabhedi Rasa in three batches. Analysis of three batches of 

Icchabhedi Rasa was performed and the mean values of three batch Quality control 

parameters were tabulated as below. The author states that 110 gms of raw drugs yield 100 

gms of the end product viz. within the pharmacopoeial standards. 

A Clinical study was conducted by P Shah43 on Eka kushta in which two groups were 

planned i.e, as one group virechana with Icchabhedi rasa (Group A) and another group with 

Trivruth Leha (Group B). The author concluded that group A is better because Eka Kushta is 

TridoshaVyadhi with a prominent  Vata- Kapha. But both the groups showed improvement in 

symptoms. 

RESULTS: 

Table No. 6: List of data collection from Rasa Texts: 

Sl. 

No 
Parameters Results 

1. Varieties 24 

2. Method of preparation 06 

3. Bhavana Dravya’s 14 

4. Anupana 09 

5. Matra 05 

6. Indications 17 

7. Pathya’s 10 
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Table No. 7: List of Mean Values of Analytical parameters of three batches of 

Icchabhedi Rasa 

Sl. No Parameters Values 

1. Ash value 42.34 w/w 

2. Acid soluble ash 7.33 w/w 

3. Alcohol soluble extractive 13.47 w/w 

4. Water soluble extractive 23.78 w/w 

5.  Loss on drying 3.95 % 

6. PH 8.14 

7. Hardness 1.23 kg/cm3 

8. Uniformity of weight 128.006 mg 

9. Dissolution time 15 min 

10. Disintegration time 20.66 min 

 

DISCUSSION: 

Icchabhedi Rasa is maximum practiced as Rechana Yoga. Rechana subsides both Pitta and 

Kapha dosha dushti. Among 17 indications, the mode of action of Icchabhedi Rasa in Udara 

roga, Gulma, Jwara, KaphajaKasa - Shwasa, and Kushta is considered for discussion. Udara 

roga is mentioned by almost all Aacharya’s. Next to Udara roga, Aacharya specified 

Kapahajavyadhii, eGulma, KaphajaKasa- Shwasa, Kushta as indications. Aacharya 

mentioned that Icchabhedi Rasa20 subside Jwara within four hours.  

Probable Mode of Action of Icchabhedi Rasa:  

1. Probable mode of action in Udara roga:  Acharya explained Samprapti of Udara roga43 

involved Vatadi- dosha prakopa, Agni dusthi, Udakavahasrotodusthi, Rasa dusthi, 

Swedadusthi, Prana dusthi, Agni dusthi, Apana dusthi, and these leads to the accumulation of 

doshas in udarapradesha.Vatadi- dosha prakopa, Agni dusthi, Udakavahasrotodusthi, Rasa 

dusthi, Swedadusthi, Prana dusthi, Agni dusthi, Apana dusthi, and these lead to accumulation 

of doshas in udarapradesha. 

Shunti and Maricha mainly do Agni dipana, the main nidana of udararogautapatti. Sh. 

Tankana tackles with upasneha of Vata, caused due to Dushita Kapha as it as 

Kaphavishleshakaguna and as it is balya –helps in dhathuposhana. Yogavahiguna of Sh. 
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Parada and Sh. Gandhaka helps the drug reach the srothas. Ushna and tikshnaguna help in 

Dhatvagnidipana. Here Dipana is expressed in two contexts i.e Jataragnidipana and Dhatu 

agnidipana. Dooshitadosa’s, dooshita rasa from Samuthithasthana was brought to Antra 

because of Yogavahiguna of Shoodita Parada (Purified Mercury), and Shoodita Gandhaka 

(Purified Sulphur). Dustha rasa from Udara, after clearing the srotas to the Antra, then it is 

expelled out through virechana is tackled by Sh. Jayapala (as it has rechana karma).  

2. Probable mode of action in Gulma: Acharya explained Samprapti of Gulma44 involved 

Vata Prakopa, Mandagni, Rasa dusthi, Mamsadusthi, and this dushita dosha’s accumulation 

forms gulma.   

Trikatu is mainly Kapha- Vatashamaka, which is beneficial as dooshita Vata combines with 

Kapha, which influences vimargagamana. So Trikatu helps in the shamana of Kapha-

Vatadushti. Shunti does agnidipana. Sh. Tankana does Kaphavishleshanaguna aids to tackle 

the dooshitaVata combined with dooshita Kapha, which aids to further 

srotosanga.Yogavahiguna of Sh.Parada and Sh. Gandhaka helps the drug reach the srothas 

(fine channels of the body) due to its ushna, and tikshnaguna helps in Dhatvagnidipana. Here 

Dipana karma is referred to as Jataragnidipana, Dhatu Agni dipana, which helps resolve 

dooshita dosha. Yogavahiguna of Shoodita Parada (Purified Mercury) and Shoodita 

Gandhaka (Purified Sulphur) aids to bring dooshita dosha from samuthithasthana to Antra. 

Dustha rasa from Udara, after clearing the srotas to the Antra, then it is expelled out through 

virechana is tackled by Sh. Jayapala (as it has rechana karma). Amalonisvaarsa possesses 

guna‘s like Tridoshashamaka helps tackle all tri dosha which is the main nidana for causing 

Gulma. Dipana helps Dhatvaagnidipana, grahiguna help in the absorption of dooshita dosha 

from samuthanasthana, which aids in the direction of Kostha. Arka Patra svarasa has gunas 

like Sara helps to increase the Aantra movement (peristaltic movement), Gulmaghna aids in 

the resolution of the gulmaakara, Dipana, and Pachana helps to Dhatvagnidipana and pachana 

of dooshitadosa in sthana, Svedajanana helps to dooshitadosa excretion, Rasayana which 

helps to improve strength. Gomaya heating specified that increasing ushna and tikshnaguna 

improves dipana and pachana of the yoga. It increases the efficacy of yoga. 

3. Probable mode of action in Jwara: Acharya explained that Pitta pradhanatridoshadushti, 

Mandagni, Rasavahasanga, swedavahasanga, udakavahasanga, rasa dusthi are involved in 

samprapti of Jwara45. 
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Sh. Tankana does Kaphavishleshanaguna and helps to tackle the dooshitaVata combined with 

dooshitaKapha, which resolves srotosanga. Yogavahiguna of Sh.Parada and Sh. Gandhaka 

helps the drug to reach the srothas. Then due to its ushna and tikshnaguna, Dhatvagnideepana 

occurs and resolves Aama. Yogavahiguna of Sh. Parada, and Sh. Gandhaka helps to bring 

dustha rasa from udara, after clearing the srotas to the Antra. Then it is expelled out through 

virechana is tackled by Sh. Jayapala (as it has rechana karma ). AbhrakaBhasama possesses 

dipana karma that helps to do agnidipana. Balya helps intensify strength, Anolomaka helps to 

vimargagamana of dooshita Vata, Jwarahara helps to cure jwara. Tamra Bhasma possesses 

Dipana karma helps dipana karma of other dravya, Lekhana helps to clear srotosanga. Hartala 

Bhasma acquires Dipana karma helps in dipana of both jataragni and dhatvaagni, Balya 

boosts strength. Manhashila Bhasma possesses Lekhanaguna aids to clear srotosanga, 

Dipanaguna helps to agnidipana, Jwarahara karma helps to cure jwara. Kasisa Bhasma 

acquires Lekhana karma, Bhedana karma clean up the adhered aama in the srotas and 

resolves srotosanga. Rasayana helps to increase immunity power. Madanaphala possesses 

Lekhana karma clears srotosanga, Swedajanana helps in proper utapatti and excretion of 

sweda, Jwaraghna helps to cure jwara. Navasadara acquires Pachana karma aids 

aamapachana, Pitta saraka helps to clear dooshita pitta, Dipana karma helps to does 

agnidipana. Arishataka Phalasvarasa possesses Rechana karma aids to dooshita pitta 

excretion. Bringarajasvarasa consists of Rasayana karma that helps to increase immunity. 

Balya helps to increase strength, Vataanulomana corrects the marga of Vata, Dipana karma 

helps to agnidipana, Pachana does aamapachana, Jwaraghna karma helps to cure jwara. 

Nirgundisvarasa possesses Dipana karma helps to increase agnidipana. Mutrajanana karma 

helps in the excretion of dooshitadosa, Balya increases the strength, Rasayana karma 

increases immunity. Aadrakasvarsa possesses Bhedini karma helps Agnidipana. Mutrala 

karma helps the excretion of dooshita dosha, Jwaraghna helps to cure jwara, Vatanulomana 

correct the marga of dooshitaVata, Balya helps to increase strength. 

4. Probable mode of action in KaphajaKasa – Shwasa: Shoodita Parada (Purified 

Mercury) and ShooditaGandhaka (Purified Sulphur) enter srotas due to its Yogavahiguna and 

does srotoshudhi, ShooditaTankana does Kaphavishlesha, Shunti, and Maricha helps in 

Kaphashamaka due to its Ushnatikshnaguna. 

5. Probable mode of action in Kushta: ShooditaTankana does Kaphavishlesha, which is 

brought to koshta by shunti and Maricha due to its ushnatikshnaguna. Then it is excreted 

from the body through Virechana by Rechanaguna of Jayapala. 
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The common ingredients of Icchabhedi rasa from all the above references are Shoodita 

Jayapala (purified croton seeds), Shoodita Parada (Purified Mercury), Shoodita Gandhaka 

(Purified Sulphur), Shunti, Maricha, and Shoodita Tankana. The probable action of these 

ingredients summarized as Shoodita Jayapala (Purified croton seeds) has rechana karma, due 

to which dushita dosha expel through Adhomarga). Shoodita Parada has yogavahiguna that 

helps to reach srotas. Shoodita Gandhak has yogavahiguna that helps to reach srotas.  

Shunti has ushna and tikshnaguna that helps in Aama Pachana. Maricha has ushna and 

tikshnaguna that helps in Aama Pachana. Shoodita Tankana has Kaphavishlesha karma that 

pacifies pichila and Sandra guna of Kapha and acts as an antidote of Jayapala.  

FURTHER SCOPE: 

· Clinical study of Icchabhedi Rasa with different Anupana in different conditions.  

· Clinical study on different varieties of formulation explained by different Acharyas. 

· Modification of tablet into the newer dosage form.  

CONCLUSION: 

Icchabhedi rasa in classics explained diversities in ingredients, proportions, Bhavana dravya, 

anupana, and pathya with distant indications. By reviewing these Rasa texts, 24 varieties of 

Icchabhedi Rasa are portrayed with distinct indications and six specified methods of 

preparations. The maximum of the drugs is ushna, tikshnaguna helps in Aama dosha, and 

Kaphajaroga’s in expelling dosha’s from the body through rechana.  
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ABSTRACT  

Introduction: Aragwadha(Cassia fistula) is a medicinal 

plant used in the Indian system of Medicines. In Ayurveda 

Charaka and Sushruta described Aragwada in the use of the 

treatment of different skin diseases (Kusta). The 

phytochemicals current in the leaf of Cassia fistula possesses 

Anti-fungal, Antibacterial, and Antiulcer activity. Aim & 

Objective: Review of published articles on Aragwadha 

patra from 2010 to 2019. Materials & Methods: Classical 

texts, Articles published on Aragwadha Patra from available 

database. Result and Discussion: Pharmacological actions 

of Aragwadha Patra. Conclusion: Aragwadha has several 

medicinal values for the treatments in several types of skin 

diseases, fever, and abdominal disorders. It has anti-

inflammatory, anti-bacterial, anti-fungal, and anti-tumor 

activity.  
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INTRODUCTION-  

Aragwada is one drug mentioned in all systems of medicines. It is commonly known as 

golden shower, Indian labor num, Rajvruksha. In Ayurveda, different parts of Aragwada are 

used in several conditions. Aacharya’s explained several methods of usage according to 

indications like lepa, udavartana, Kwatha. Aargawada patra has indicated in Vrana shotha, 

Granthi shotha, Vata rakta, Amavata, Sandhivata, Kandu, Jwaraa, Hridrogaa, Raktapittaa, 

Shoolaa, Kusthaa, Gulmab, Vranab, Kachchhub etc. Aacharya’s have also classified Aragvadha 

under various groups.  

Acharya Charaka organized Aragvadha in the group of Kushtaghna, Kandughna, Phalini 

Varga, Tikta Skanda, Virechana dravya, etc. Acharaya Susruta Aragvadadi Gana, Syamadi 

Gana, Adhobhagahara, and Acharaya Vagbhatta have been mentioned only in Aragvad adi 

gana. 

AIMS AND OBJECTIVES: 

Review of published articles on Aragwadha Patra from 2010 to 2019. 

MATERIALS AND METHODS:  

b-Acharya kaidev described the importance of leaf of aragvadha for the drying of Kapha and 

Meda. Leave is also beneficial for the purgation of Mala and Dosha. 

Source of Collections have been done from published articles from available databases.   

1-A study conducted by Chauhan.P1 et. al, entitled “phyto-pharmacological properties of 

different parts of Aragwada. The author explains Ayurved ic concepts, Microscopic and 

Macroscopic morphology. The author stated that leaves extract of cassia fistula with acetone 

diethyl ether and methanol shows antifungal activity against Candida albicans. Leaves 

extractions of cassia fistula have been taken using the solvents like chloroform, ethanol, 

methanol, petroleum ether, and water. Extraction by these solvents showed antibacterial 

activity against E.coli, K.aerogens, and P.aerogense bacteria. Among these extractions, 

maximum activity was to find out in the ethanolic solvent. According to these findings, the 

leaf extracts have broad-spectrum activity and may be treated in several infectious diseases.   



www.ijppr.humanjournals.com 

Citation: Rajeshwari V. Kamat et al. Ijppr.Human, 2021; Vol. 21 (3): 469-475. 471 

The author Concluded Cassia fistula is a potential plant and a rich source of tannins, 

flavonoids, and glycosides. It has therapeutic potential in diseases like skin disorders and has 

antibacterial, antifungal, and wound healing properties.  

2- A study conducted by Pavan Kumar et.al2, entitled “Medicinal properties of Aragvadha 

(Cassia fistula Linn.)” and described the medicinal properties of a different part of 

Aragvadha and explored the pharmacological potential of the drug.  

The author says that Anthraquinone derivatives, tannins, free rhein, rhein glycosides, 

Sennoside-A, and Sennoside-B are present in leaves of cassia fistula. Cassia fistula is used in 

the management of infected dermal wounds without using synthetic antibiotics. The presence 

of anthraquinone in Cassia fistula may have the best action in skin disorders. Leaves of 

Cassia fistula have Antibacterial activity against S aureus, S albus, S flexure, S Typhi A, and 

B. 

The author Concluded that the drug Cassia fistula has several medicinal properties like 

antibacterial, antifungal, and skin disorders. 

3- A study conducted by Dr. Manish Sharma et.al3, entitled “An Overview of Botanicals and 

Therapeutic Aspects of Aragvadha(Cassia Fistula Linn).” The author explains chemical 

constituents present in a different part of the Cassia fistula plant. Aragvadha leaves contain 

anthraquinone, tannins, Senosides A and B, Rhein, and its glucosides. 

In general, the leaf paste of cassia fistula useful for itching and several skin disorders. 

The leaves contain flavonoids that might be work as antimicrobial activities.   

The author concluded that the leaf of Cassia fistula has several phytochemicals for various 

therapeutic actions. Therapeutical actions like antibacterial, wound healing, anti-itching, anti-

parasitic.3- A study conducted by Dr. Manish Sharma et.al3, entitled “An Overview of 

Botanicals and Therapeutic Aspects of Aragvadha (Cassia fistula Linn).” The author explains 

chemical constituents present in a different part of the Cassia fistula plant. Aragvadha leaves 

contain anthraquinone, tannins, Senosides A and B, Rhein, and its glucosides. 

In general, the leaves paste of cassia fistula is used for itching and several skin disorders. 

The leaves contain flavonoids that might be work as antimicrobial activities.   
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The author concluded that the leaves of Cassia fistula have several phytochemicals 

responsible for various therapeutic actions. These actions like antibacterial, wound healing, 

anti-itching, anti-parasitic.   

4-A study conducted by Tewari Ramesh Chandra et.al4, entitled “Phytochemistry and 

Pharmacological Activities of Aragwadha.” The author has explained the vernacular name, 

botanical description, classical references, distributions, macroscopic features, identification, 

substitute, chemical composition, pharmacological activities, medicinal uses, etc. The 

aqueous extract of leaves identified two sennoside A and sennoside B. The chemical 

composition of the Leaf has free rhein, rhein glycosides, and rich in tannins. 

Pharmacological Action - 90% ethanolic extract of leaves showed antioxidant property next 

to the stem bark. The ethanolic leave extract of cassia fistula showed antiulcer activity against 

pylorus ligation-induced gastric ulcer. 

RESULTS: 

Reference Varga 

 Charaka Samhita 
KUSHTAGHNA, KANDUGHNA, PHALINI VARGA, 

TIKTA SKANDA, VIRECHANA DRAVYA. 

SUSRUTA SAMHITA 
ARAGVADADI GANA, SYAMADI GANA, 

ADHOBHAGAHARA. 

ASHTANGA HRUDAYA ARAGVADADI GANA 

BHAVAPRAKASHA 

NIGHANTU 
HARITAKYADI VARGA 

PRIYA NIGHANTU HARITAKYADI VARGA 

DHANVANTRI NIGHANTU GUDUCHYADI VARGA 

ASHTANGA NIGANTU ARAGVADADI GANA 

KAIYYADEVA NIGHANTU AUSHADI VARGA 
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Rasapanchaka of patra- 

Classical texts Rasa Guna Virya Vipaka DOSHAGHNATA 

Charaka Samhita Madhura Mrudu    

 SUSRUTA 

SAMHITA 
Tikta -    

BHAVAPRAKASHA  Madhura 
Guru, 

Grahi 
   

RAJ NIGHANTU 
Madhura, 

Tikta 
-    

DHANVANTRI 

NIGHANTU 
Tikta     

MADANPAL 

NIGHANTU 
Madhura     

KAIYYADEVA 

NIGHANTU 
Tikta 

Guru, 

Grahi 
   

DISCUSSION 

There are four articles found on pharmacological actions of the leaf of Cassia fistula. Two 

research articles explained the pharmacological properties of different media used for the 

extraction of Cassia fistula leaf. The author in the first article explained various solvents for 

the extraction method and studied their pharmacological actions. Acetone diethyl ether and 

methanol extraction of Cassia fistula leaf show antifungal activity against Candida albicans. 

The author explained four different solvents for the extraction of Cassia fistula leaves like 

chloroform, ethanol, methanol, petroleum ether, and water. All these solvents extraction 

showed antibacterial activity against E.coli, K.aerogens, Protious vulgaris, and P.aerogense 

bacteria. Ethanolic extraction showed maximum antibacterial activity. The author of the 

second and third articles explained phytochemicals and their action on the body.  The fourth 

article concluded that 90% Ethanolic extraction of Cassia fistula leaf has Antioxidant and 

possesses anti-ulcer properties.  

In classics, Acharya’s explained Dadru as one of the types of Kustha that can be co-related 

with Fungal skin disorders. Acharya Sushruta has mentioned lepa (paste) as the treatment of 

kushtha, as it is a type of sadhana (purification). Lepa pacifies provoked sthanika dosha by 
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local application. Aragvadha patra has kushthagna (anti kushtha), kandughna (anti-itching), 

kriminashaka (antimicrobial), and rakta shodhaka(blood purifier) properties as a result of it 

act on several types of kushtha by its Rasa- Panchak. Argavada possesses Madhura Rasa, 

Guru, Mridu & Snighdha guna, Sheeta virya, Madhura vipaka, and Rochana karma. 

Ayurveda explains the chemical structure by the name of rasa and vipaka, whereas 

pharmacological actions by guna and veerya of a drug. 

Kushtha is a tridoshajanya vyadhi that cannot be manifest with a single dosha involvement. 

The sapta dravyas of kushtha are tridoshas, twaka, rakta, mamsa, and Ambu. According to 

Acharya Charaka, nidaan sevan influence prakopa of tridosha and vitiated doshas will get 

ashraya in Twaka, Rakta, Mansa, and Ambu create the kushta roga.  

Aragvadha is tridosha shamaka and pacifies prakopita tridoshas and maintains Samata. 

Aragvadha possesses shita veerya, Rakta shodhaka, and helps to resolve rakta dusti with 

which Kushta subsides. Aacharya’s mentioned kandughna, kushtaghna, which directly shows 

the role of Aaragvadha in Kushta.  

The abreast leaf of Cassia fistula possesses anti-bacterial, anti-fungal properties, anti-itching 

properties, wound healing, and anti-inflammatory activities. 

Aragwadha is a rich source of tannins, flavonoids, glycosides, linoleic, oleic, stearic acid. 

Leaf of cassia fistula mainly contains oxalic acids, tannins, oxy- anthraquinones, 

anthraquinones derivatives. 

 Anti-bacterial and anti-Fungal activities help against pathogen-causing skin disorders. Anti-

itching, anti-inflammatory activities help to reduce symptoms and pathogenesis. Wound 

healing property refers to a living organism’s replacement of destroyed and damaged tissue 

by newly produced tissue.  

CONCLUSION:  

Many research studies concluded that Aragwadha (Cassia fistula) is responsible for various 

therapeutical actions like antibacterials, antifungal, wound healing, anti-ulcer, and anti-

itching properties. 
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Leaves extraction of cassia fistula is more effective for itching, oozing, pain, burning, and 

cracking of the skins. 
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ABSTRACT  

Background: The mode of action of a compound Ayurvedic 

formulation is a critical and essential issue to be 

concentrated in assuring the therapeutic efficacy and safety 

based on its composition. Avipattikara Churna is one of the 

commonly used formulations containing herbs-mineral 

drugs. Objective: To emphasize the rationality of 

Avipattikara Churna and its mode of action by classical and 

contemporary review. Data Source: Classical texts like 

Vangasena Samhita, Bhaishajya Ratnavali, Rasendra Sara 

sangraha, Rasendra Chintamani, and published research 

works. Material and Methods: In the present study a 

critical analysis based on ingredients and probable mode of 

action of Avipattikara Churna in different indicated clinical 

conditions like agnimandya (digestive impairment), 

vibandha (constipation), amlapitta (hyperacidity), arsha 

(piles), mutraghata (retention of urine) and prameha 

(diabetes mellitus) were done based on classical and 

contemporary research works. Result: Data from the 

critical review of classical and contemporary research 

works. Conclusion: Avipattikara Churna is a versatile 

formulation used in a wide range of gastrointestinal 

disorders. By this review, it can be emphasized that 

Avipattikara Churna, which is in clinical practice for 

Amlapitta (Hyperacidity) and vibandha (constipation) is a 

tailored formula by its ingredients. In-vivo studies not only 

justify the effectiveness of the formulation but provide more 

evidence of the safety and efficacy of the formulation. 

Clinical research works substantiate its significant gastro-

protective activity. 
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INTRODUCTION: 

Compound classical Ayurvedic formulation analysis to understand the rationality of 

combination and its mode of action based on pharmacological activities of drugs supported 

by recent research works is the need of an hour. Many polyherbal formulations are described 

in the diseases of Gastrointestinal tract. Amlapitta is a most commonly encountered disease in 

the clinical practice. The digestive process is the transformation of ingested macromolecules 

such as proteins, fats, and complex carbohydrates into definite items like amino acids, fatty 

acids, and glucose by different enzymes. Our digestive system must secrete powerful 

enzymes to digest food into absorbable small molecules. This physiology of digestion is 

coordinated by four basic processes namely digestion, absorption, motility, and secretion.[1] 

For this, proper nutrition, appropriate secretion of the digestive juices and enzymes and in 

addition motility of the gastrointestinal tract is prerequisite. Any disturbance in the 

physiology of digestion gives rise to stasis and poor assimilation, which may lead to 

fermentation (Vidagdhata) by the activity of intestinal microorganisms.[2] Acharya Sushruta 

has mentioned that amla rasa is the quality of vidagdha pitta.[3] Amlapitta may be correlated 

with various presentations of gastroesophageal and gastrointestinal diseases like gastritis, 

hyperacidity, heartburn, dyspepsia, and gastric ulcer.[4] Ayurveda also highlights the role of 

digestive enzymes (agni) in the genesis of almost all diseases. Agnimandya (Low fire) is the 

prime cause of all diseases.[5] Avipattikara churna is Churna is a rational composition of 

herbs formulated to strengthen jataragni (digestion power) with subsidiary effect on pitta and 

also expels excessive pitta by its mild laxative action.  Avipattikara Churna comprises 

shunthi, maricha, pippali, haritaki, bibhitaki, amalaki, musta, vida lavana, vidanga, tamala 

patra, ela, lavanga, trivrut, and khandasharkara. It is indicated in qgnimandya (digestive 

impairment), vibandha (constipation), amlapitta (hyperacidity), arsha (piles), mutraghata 

(retention of urine), and prameha (diabetes mellitus).[6] In the present paper an attempt is 

made to address, rationality of formulation composition and its mode of action based on 

critical analysis of each ingredient with contemporary research works. 

MATERIAL AND METHODS 

The formulation was critically reviewed from different reference books, like Bhaishajya 

Ratnavali,[6] Vangasena Samhita,[7] Rasendra Sara sangraha [8], and Rasendra Chintamani [9] 

and published research works. All the references have the same ingredients with the same 



www.ijppr.humanjournals.com 

Citation: Geeta G Gadad et al. Ijppr.Human, 2021; Vol. 22 (2): 301-311. 303 

proportion. These individual ingredients were analyzed for their percentage in the 

combination (Fig. 01) and their pharmacological properties (Table 01). 

 

Sl. 

No 
Ingredient 

Part 

used 
Ayurvedic pharmacological properties Percentage 

1.  

Shunthi [10] 

Zingiber 

officinale 

Roxb. 

 

Rhizome 

Rasa – Katu 

Guna – Laghu, Snigdha 

Veerya – Ushna 

Vipaka – Madhura 

Doshagnata – Vatakaphashamaka 

Karma – Shothahara, Vedanasthapana, 

Rochana, Deepana, Pachana, Triptigna, 

Vatanulomana, Shoolaprashamana, 

Arshogna, Grahi 

0.76 

2.  

Maricha [11] 

Piper nigrum 

Linn. 

 

Fruit 

Rasa – Katu 

Guna – Laghu, Tikshna, Ruksha 

Veerya – Ushna 

Vipaka - Katu 

Doshagnata – Kaphavatashamaka 

Karma – Lalasravajanaka, Deepana, 

PachanaVatanulomana, Krimigna, 

0.76 



www.ijppr.humanjournals.com 

Citation: Geeta G Gadad et al. Ijppr.Human, 2021; Vol. 22 (2): 301-311. 304 

Mutrala 

3.  

Pippali [12] 

Piper longum 

Linn. 

 

Fruit 

Rasa – Katu 

Guna – Laghu, Snigdha, Tikshna 

Veerya – Anushnasheeta 

Vipaka – Madhura 

Doshagnata – Kaphavatashamaka 

Karma – Deepana, Vatanulomana, 

Shoolaprashamana, Mridurechana, 

Krimigna, Mutrala 

0.76 

4.  

Haritaki [13] 

Terminalia 

Chebula 

Retz. 

 

Fruit Pulp 

Rasa – Kashaya, Tikta, Madhura, Katu, 

Amla 

Guna – Laghu, Ruksha 

Veerya –Ushna 

Vipaka – Madhura 

Doshagnata – Tridoshashamaka 

Karma – Deepana, Pachana, Shothahara, 

Vedanasthapana,Anulomana, 

Mridurechana, Mutrala 

0.76 

5.  

Bibhitaki [14] 

Terminalia 

bellirica 

Roxb. 

 

Fruit Pulp 

Rasa – Kashaya 

Guna –Ruksha, Laghu 

Veerya –Ushna 

Vipaka – Madhura 

Doshagnata – Tridoshashamaka, 

especially Kaphashamaka 

Karma – Deepana, Bhedana, Shothahara, 

Vedanasthapana, Anulomana, 

Mridurechana, Madakari, Grahi 

0.76 

6.  

Amalaki [15] 

Emblica 

officinalis 

Gaertn. 

 

Fruit Pulp 

Rasa – Amla, Madhura, Kashaya, Tikta, 

Katu 

Guna – Guru, Ruksha, Sheeta 

Veerya –Sheeta 

Vipaka – Madhura 

Doshagnata – Tridoshashamaka 

0.76 
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especially pittashamaka 

Karma – Dahaprashamana, Rochana, 

Deepana, Anulomana,  Amlatanashaka, 

Sramsana, Mutrala, Pramehagna 

7.  

Musta [16] 

Cyperus 

rotundus 

Linn. 

 

Tuber 

Rasa – Tikta, Katu, Kashaya 

Guna – Laghu, Ruksha 

Veerya – Sheeta 

Vipaka – Katu 

Doshagnata – Kaphapittashamaka 

Karma – Deepana, Pachana, Grahi, 

Shothahara, Mutrala 

0.76 

8.  

Vida lavana 

[17] 

Black salt 

- 

Rasa – Kshara 

Guna – Laghu, Ruksha, Teekshna, Ushna, 

Vyavayi 

Veerya – Ushna 

Vipaka – Katu 

Doshagnata – Kaphavatashamaka 

Karma – Deepana, Rochana, 

Vatanulomana, Shulahara 

0.76 

9.  

Vidanga [18] 

Embelia ribes 

Burm. f. 

 

Fruit 

Rasa – Tikta, Katu 

Guna – Laghu, Ruksha, Teekshna 

Veerya – Ushna 

Vipaka – Katu 

Doshagnata – Kaphavatashamaka 

Karma – Deepana, Pachana, Anulomana, 

Mutrajanana, Krimigna 

0.76 

10.  

Ela [19] 

Elettaria 

cardamomum 

(Linn.)Maton.  

 

 

Seed 

Rasa – Katu, Madhura 

Guna – Laghu 

Veerya – Sheeta 

Vipaka – Madhura 

Doshagnata – Tridoshashamaka 

Karma – Deepana, Pachana, Rochana, 

Anulomana, Hridya, Mootrajanana, 

0.76 
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Dahaprashamana 

11.  

Patra [20] 

Cinnamomum 

tamala 

Nees and 

Eberm.  

 

 

Leaf 

Rasa – Katu, Madhura 

Guna – Laghu, Pichhila, Tikshna 

Veerya – Ushna 

Vipaka – Katu 

Doshagnata – Kaphavatashamaka 

Karma – Vishagna, Mukhashodhana, 

Bastidoshagna, deepana, Mootrajanana 

0.76 

12.  

Lavanga [21] 

Syzygium 

aromaticum 

Linn. 

 

Floral 

bud 

Rasa – Katu, Tikta 

Guna – Laghu, Tikshna 

Veerya – Sheeta 

Vipaka - Katu 

Doshagnata – Kaphapittashamaka 

Karma –Deepana, Pachana, Ruchya,  

Vatanulomana, 

Krimigna,Shoolaprashamana,  Mutrala, 

Amapachana, Vranaropana 

8.33 

13.  

Trivrut [22] 

Operculina 

terpethum 

Linn. 

Root 

Rasa – Katu, Tikta, Madhura, Kashaya 

Guna – Laghu, Ruksha, Teekshna 

Veerya –Ushna 

Vipaka – Katu 

Doshagnata – Pittakapha samshodhana 

Karma – Sukhavirechaka, Bhedana, 

Rechana, Shothahara 

33.33 

14.  

Khanda 

sharkara [23] 

Saccharum 

officinarum 

Linn.  

 

- 

Rasa – Madhura 

Guna – Snigdha 

Veerya – Sheeta 

Vipaka – Madhura 

Doshagnata – Vatapittashamaka 

Karma – Balya, Brumhana, Chakshushya, 

Vrushya, Vantihara 

50 
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DISCUSSION 

Critical analysis on ingredients and their quantity in Avipattikara Churna 

The ingredient which contributes major quantity in Avipattikara Churna is Khanda sharkara 

(50%) which is having madhura rasa, snigdha guna, sheeta virya, and madhura vipaka, and 

simultaneously helps to take care of vidagdha pittajanya daha i.e hrutkantadaha, 

tiktaamlodgara, hrillasa, praseka, and chhardi as it is described in Bhavaprakasha as 

“Vantiharamparam”.[23] Khandasharkara properties compensate the laghu, ruksha, ushna, 

and teekshna guna of other drugs mainly lavanga, which contributes about 8.3% of the 

formulation. Second major quantity is contributed by trivrit (nishotha) it has mainly katu 

rasa, laghu, ruksha, tikshna guna, ushna virya and katu vipaka. It has rechana and 

shothahara property leading to excess pitta virechana (sukhavirechaka-mild laxative) thus 

helpful in samprapti vighatana of amlapitta and arsha (durnama). Lavanga being the third 

high quantity ingredient has katu, tikta rasa, laghu, tikshna guna, sheeta virya and katu 

vipaka. It has deepana, amapachana, vatanulomana, shulaprashamana activity which helps 

to tackle agnimandyajanya vikara and associated shula. Rest 11 ingredients are in minimal 

quantity i.e each 1/11th part of lavanga. All these possess katu, tikta, madhura rasa, laghu, 

ruksha, teekshna, snigdha guna, ushna virya, katu and madhura vipaka having deepana, 

pachana, vatanulomana activity ideal in all agnimandyajanya and amaja vikaras. 

Thus, the ingredients of Avipattikara Churna can be attributed different pharmacological 

activities in different clinical conditions explained in phalashruti (indications) of Avipattikara 

Churna formulation as below. 

Probable mode of action of Avipattikara Churna 

Avipattikara Churna, is a herbo mineral compound formulation having clinical significance 

in the treatment of amlapitta (hyperacidity and dyspepsia). Majority of drugs in Avipattikara 

Churna are possessing katu, tikta, madhura rasa, laghu, ruksha, tikshna, snigdha guna, 

ushna sheeta virya, madhura and katu vipaka. Apart from khandasharkara the main 

ingredient is trivrut (nishoth). It has katu, tikta rasa, laghu, tikshna, ruksha guna, ushna virya 

and katu vipaka. It has bhedana, rechana and shothahara properties leading to pitta 

virechana useful in samprapti vighatana of amlapitta. This action of trivrut is also 

contributed by mridu rechana/anulomana action of triphala. Both trivrut and triphala help in 

relieving vibandha. [24], [25] Deepana, pachana karma of all the drugs maintains agni and 
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prevent aama formation. Lavanga by its katu, tikta rasa, tikshna guna, katu vipaka helps in 

vatanaulomana and shula prashamanaa. Khanda sharkara being maximum in quantity (66 

part) helps in daha and vanti shamana. 

These therapeutic actions of Avipattikara Churna are supported by recent research works on 

its ingredients like, haritaki, which exhibit antiulcer properties.[26], [27] Cytoprotective effect 

of Maricha and pippali are investigated and proven on the gastric mucosa.[28], [29] Decreased 

secretion from stomach, increased resistance of mucosa by shunthi is been evaluated.[30] 

Trivrut is known to reduce hyperacidity, gastric ulcers [31] Lavanga aids to sustain gastric 

mucosal blood circulation which helps to increase mucus secretion.[32] 

It is evident from the study that, Avipattikara churna, which was experimentally investigated 

for its efficacy in gastric ulcers in the pyloric ligated model, has exhibited anti-secretory and 

anti-ulcerogenic effects. These results of the drug were equivalent to standard control drug 

ranitidine. The significant pharmacological effect was statistically seen at 500 mg/kg dose of 

Avipattikara churna.[33] 

Avipattikara churna also increases gastric motility and enhances gastric secretion thereby 

improving the digestion process. Drugs like trivrut, triphala, shunthi, lavanga, etc are ushna, 

laghu which help to increase Agni. Katu rasa dravya increase gastric secretion and enhance 

digestion process. Trikatu contain piperine which has been reported in recent researches that, 

it has enhanced stimulation over the digestive enzymes of pancreas. It also enhances the 

digestion process and effectively decreases the gastro intestinal food transit.[34] 

Ela, Lavanga, Tamala Patra being spices and aromatic plants, contain essential oil and 

possess carminative and antispasmodic effect, thereby reduce colicky pain.[35] Drugs like 

trivrut, triphala improve gastric motility and cause anulomana (mild laxative) and eases 

vibandha (Constipation).[36] Vibandha will be a cause and aggravating factor for arsha, by 

easing vibandha it is also helpful in arsha. By Virtue of Vatanulomana property it is having 

role in the management of mutraghata and even in mutashmari.  

Trivrut is tikta rasa, ushna virya and virechaka, thereby removes kleda from the body, so it is 

helpful in Prameha. Its hypoglycemic effect was because of enhanced insulin secretion which 

was proven in a diabetic rat model.[37] Trikatu contains Piperine which was proved by the 

research work to enhance hepatic oxidized glutathione and decreases renal glutathione 
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concentration and renal glutathione reductase (GR) activity (by 25%) in streptozotocin-

induced diabetic rats when compared to healthy controls.[38] 

CONCLUSION 

Avipattikara Churna is an effectively used formulation in a wide range of gastrointestinal 

disorders. By this review, it can be emphasized that Avipattikara Churna is a tailored formula 

for Amlapitta (Hyperacidity). In-vivo studies not only justify the effectiveness of the 

formulation but provide more evidence of the safety and efficacy of the formulation. Clinical 

research works substantiate its significant gastro-protective activity. 
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reproductive life. By rule, in all either mammal which are restricted 
for a short period of pregnancy and lactation. Biologists consider 
the extra role played by the organ in woman is in sexual strategy. 
With minimum exception, women of all cultures are conscious 
about the size of their breast. They often ask clinicians for medicine 
or cream for enlargement of their breasts [10]. Extra enlargement 
also causes equal embarrassment to a woman as well as doctor 
[11]. The tremendous efforts made in plastic surgery are a classic 
example of the importance as breasts occupy in the appearance of 
the woman [12]. Physiologically, the developed breast acts as an 
attractant [13]. During the 1998 international gathering on Psycho 
Social impact of Breast Cancer, the president of the congress, Mrs. 
Lilly Christensen, pointed out stress experienced by patients on 
different aspects of life and their concern about body image and 
sexuality [14]. On sex, the mouth breast contact constitutes one 
of technique in human petting behavior, which is most distinctly 
human [15]. Likewise, during coitus distinctive changes in breasts 
are experienced, like the erection of the nipples, increase in 
breast size due to engorgement with venous blood, enlargement 
of areola and quick spreading of maculopapular erythromatous 
rash or “sex flush” [16, 17]. On the other side, authors observed 
that mastectomy lead to adverse effect on her sexual image and 
relationship [18]. Thirty-three percentage of mastectomized patients 
experienced important sexual problems like not participating in 
intercourse or enjoying it [18]. They observed that these women not 
preferred breast stimulation or coital position where breast played 
an important role. Prophylactic mastectomy is advised to risky 
females [19]. Risk factors for recurrence of breast cancer are several 
which include mainly genetic mutation, its presence in family 
members, life style, exposure to radiation and parity [20]. BRCA1 

INTRODUCTION

Cancer of breast is a serious concern to medical science. The 
incidence of this was reported as the highest in western countries 
than Asia and Africa [1]. In India rate of breast cancer reported is 
25.8/1,00,000 women of which 12.7/1,00,000 women died [2]. 
Khanolkar [3] observed high incidence of breast cancer among 
Parsees when compared to Hindus who married almost ten years 
before Parsees and merrily breast fed their children. In U. K. one 
in seventeen [4] and in France one in fourteen women [5] suffered 
from breast cancer. In United States of America, total number was 
2, 52, 710 reported and of which 41,070 deaths were taken place 
[6].

Prophylactic Mastectomy

The research workers and clinicians attempt to achieve formulae or 
techniques to prevent or to stop breast cancer. Fisher and Carborne 
[7] advocated for the best possible cosmoses of the organ without 
compromising the patient’s chance for cure. Drife [4,8] proposed 
mastectomy as a prophylactic measure for cancer of breast. In his 
hypothesis he argued that mammae are a group of milk glands 
surrounded by fat and they are as equivalent to swollen perineum 
of chimpanzee. He suggested that the organ may be removed any 
time, after lactation or menopause. Drife’s hypothesis deserves a 
close look.

DISCUSSION

In animal kingdom woman is the sole example whose breast develop 
before and during puberty [9] and remain enlarged throughout 
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and BRCA2 genes are mainly responsible for cancer growth after 
prophylactic mastectomy [21]. Today it is understood that prior to 
mastectomy a proper selection of patient has to be done [20]. It was 
fully successful without eruption of breast cancer, if it was done at 
or before the age of 25. Physiological observations support the view 
that the organ, female breast, is not only for lactation but also to 
function as a sex object which Drife (4) did not believe. It is known 
presence of enlarged breast is feminine! 

CONCLUSION

For the reasons above, the hypotheses put forward by Drife [4,8] is 
not fully feasible and acceptable as a preventive measure for breast 
cancer. Sheth and Panse [22] suggested vasectomy as a prophylactic 
measure for prostate tumor without touching prostate gland. Any 
similar proposal without the removal of breast will be applaudable 
and acceptable to all. Members of either sex do not like to view a 
woman with chest of a man.
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Abstract 

Dengue virus, a mosquito-borne flavivirus, is the causative agent, currently one of the most 

significant emerging disease challenges to global health. The dengue virus are single-stranded 

positive-sense RNA viruses with a genome of about 11000 bases that codes for three 

structural proteins, C(core protein), M (membrane protein), E (envelope protein); 7 

nonstructural proteins, NS1, NS2a, NS2b, NS3, NS4a, NS4b, NS5; and short non-coding 

regions on the 5' and 3' ends. This was a case control study design in which 201 cases of 

dengue fever admitted in the pediatric emergency ward, were enrolled. After taking written 

informed consent, data were collected in a predesigned semi structured questionnaire 

regarding Socio-Demographic profile, medical history, clinical and hematological profile and 

outcome. 8(4%) of cases had positive family h/o dengue fever, 3(1.5%) cases had positive 

past h/o dengue fever and 8(4%) cases had positive h/o travel to dengue endemic areas. 

201(100%) cases had fever, 94(46.8%) had persistent vomiting,91(45.3%) had 

anorexia,78(38.8%) had abdominal pain, 59(29.4%) had headache, 30(14.9%) had rashes, 16 

(8%) had facial puffiness, 14(7%) had convulsions and 12(6%) had abdominal distension. 
 

Keyword: clinical profile, severe dengue fever, children 

 

Introduction 

The first epidemic of dengue occurred in 1635 in the French west indies. Prior to 1970, only 

9 countries has experienced dengue hemorrhagic fever; since then the number has increased 

to more than 4 fold. The disease is now endemic in many countries. An estimated 2.5 billion 

people in about 100 countries are at risk of acquiring dengue viral infection with more than 

50 million new infections, 20000 to 25000 deaths, mainly in children
[1, 2]

.
 

Since 2000, epidemic dengue has spread to new areas and has increased in already affected 

regions. In 2003 eight countries-India, Bangladesh, Maldives, Indonesia, Myanmar, Sri 

Lanka, Timor-Leste and Thailand reported Dengue cases. Reported case fatality rate in these 

regions is approximately is 1%. But due to focal outbreaks away from urban areas, India, 

Indonesia, and Myanmar have reported case fatality rates of 3-5%
[3]

.
 

Denguevirus, a mosquito-borne flavivirus, is the causative agent, currently one of the most 

significant emerging disease challenges to global health. The dengue virus are single-

stranded positive-sense RNA viruses with a genome of about 11000 bases that codes for 

three structural proteins, C(core protein), M (membrane protein), E (envelopeprotein);7 
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nonstructural proteins, NS1, NS2a, NS2b, NS3, NS4a, NS4b, NS5; and short non-coding 

regions on the 5' and 3' ends. The 4 serotypes are DEN 1, DEN 2, DEN 3, DEN 4. All these 4 

serotypes cause dengue epidemics. Asian serotypes DEN-2 and DEN-3 are associated with 

severe dengue
[4]

.
 

Aedes aegypti is a mosquito that can spread Dengue, Chikungunya yellow fever and other 

diseases. The mosquito is a small, dark of approximately 4 to 7 mm with typical white 

markings on the legs and thorax. Females are larger than males. Aedes aegypti is a day biting 

mosquito. The mosquito is most active during daylight, for 2 to 3 hours after sunrise and 

several hours before sunset. The mosquito rests indoors, in dark places. Outside, they rest in 

cool shaded areas. The males do not bite humans or animals and they live on fruit. The 

females feed on fruit and also on blood. When seen under a microscope, male mouth parts are 

modified for nectar feeding, and female mouth parts are modified for blood feeding. Feeding 

on humans generally occurs at one to two hour intervals
[5, 6]

. 

 

Methodology 

This was a case control study design in which 201 cases of dengue fever admitted in the 

pediatric emergency ward, were enrolled. After taking written informed consent, data were 

collected in a predesigned semi structured questionnaire regarding Socio-Demographic 

profile, medical history, clinical and hematological profile and outcome. Investigations such 

as Complete blood count, Blood test(Serology) for Dengue fever, urine routine, serum 

electrolytes, random blood sugar, WIDAL/Blood culture, Liver enzymes, Chest x ray, 

Ultrasound abdomen, PT, aPTT, INR were done based on the clinical scenario and if 

necessary, blood urea, serum creatinine, CSF analysis, 2D echo, CT scan brain/MRI was also 

done. Non randomized purposive sampling technique will be adopted to select both cases and 

controls.  

Since this study is a time bound study, where a series of dengue cases (as per inclusion 

criteria) were enrolled during a study period of one year i.e., from November 2017 to October 

2018. During this study period, we were able to enroll a total of 201 cases, out of which 142 

were only dengue fever, 32 were dengue fever with warning signs and 27 were severe dengue 

fever. 

 

Inclusion criteria 

 

I) For cases: Any child, between age 1 month to 12 years, having tested positive for dengue 

NS1 antigen in serum or tested positive for antibodies (IgM) in serum against dengue 

fever virus along with complications such as shock or fluid accumulation with respiratory 

distress or severe bleeding or severe organ involvement such as liver, CNS, heart and 

other organs. 

II) For controls:Any child, between age 1 month to 12 years, having tested positive for 

dengue NS1 antigen in serum or tested positive for antibodies (IgM) in serum against 

dengue fever virus without any complications. 

 

Exclusion criteria 

 

1) Children having other co-infections like malaria, typhoid or infective hepatitis, interfering 

with interpretation of the laboratory data. 

2) Immunocompromised subjects. 

3) Children less than 1 month. 

4) Patients discharged against medical advice. 
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Results 

 
Table 1: Age wise distribution of the study subjects 

 

Age group Frequency Percent 

< 1 yr 19 9.5 

1-5 yrs 65 32.3 

5-10 yrs 85 42.3 

10-15 yrs 32 15.9 

Total 201 100 

Mean ± SD 6.59 ± 3.96 

 

Among the 201 cases included in the study, 19(9.5%) were less than 1 yr, 65(32.3%) cases 

were 1-5 yrs, 85(42.3%) were between 5-10 yrs and 32(15.9%) were between 10-15 yrs of 

age. 

 
Table 2: Sex wise distribution of the study subjects 

 

Sex Frequency Percent 

Female 78 38.8 

Male 123 61.2 

Total 201 100 

 

78(38.8%) cases were females and 123(61.2%) cases were males.  

 
Table 3: History of dengue among the study subjects (n=201) 

 

History of dengue Frequency Percentage 

Family history 

Yes 8 4.0 

No 193 96.0 

Past history 

Yes 3 1.5 

No 198 98.5 

Travel history 

Yes 8 4.0 

No 193 96.0 

 

8(4%) of cases had positive family h/o dengue fever, 3(1.5%) cases had positive past h/o 

dengue fever and 8(4%) cases had positive h/o travel to dengue endemic areas. 

 
Table 4: Symptomatology among the study subjects (n=201) 

 

Symptoms Frequency Percentage 

Fever 201 100 

Abdominal pain 78 38.8 

Persisting vomiting 94 46.8 

Anorexia 91 45.3 

Headache 59 29.4 

Rashes 30 14.9 

Convulsions 14 7.0 

Abdominal distension 12 6.0 

Facial puffiness 16 8.0 

 

201(100%) cases had fever, 94(46.8%) had persistent vomiting,91(45.3%) had 

anorexia,78(38.8%) had abdominal pain, 59(29.4%) had headache, 30(14.9%) had rashes, 16 
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(8%) had facial puffiness, 14(7%) had convulsions and 12(6%) had abdominal distension. 
 

 
 

Table 5: Distribution of study subjects based on bleeding manifestation 
 

Bleeding MF Frequency Percent 

Yes 31 15.4 

No 170 84.6 

Total 201 100 

 
Table 6: Bleeding manifestations among the study subjects (n=201) 

 

Bleeding MF Frequency Percentage 

Malena 19 9.5 

Epistaxis 9 4.5 

Hematemesis 7 3.5 

Hematuria 2 1 

Bleeding gums 2 1 

 

Bleeding manifestations were seen in 31(15.4%) of cases with 19(9.5%) had melena, 9(4.5%) 

had epistaxis, 7(3.5%) had hematemesis and 2(1%) had hematuria and bleeding gums. 

170(84.6%) cases had no bleeding manifestations. 

 
Table 7: Clinical type of dengue among the study subjects 

 

Type Frequency Percent 

Dengue fever 142 70.6 

Dengue with warning signs 32 15.9 

Severe Dengue 27 13.4 

Total 201 100.0 

 

142(70.6%) had dengue fever, 32(15.9%) had dengue fever with warning signs, 27(13.4%) 

had severe dengue fever. 

 

Discussion 

We conducted this study based on the new WHO classification 2012 of dengue fever, to 

know which factors can predict severity so as to facilitate timely intervention. In our study 

out of 201 patients with dengue, 142 were classified as dengue fever, 32 as DF with warning 

signs and 27 children as severe dengue. However Prasad D et al. found 82.1% as severe 

dengue and Sahana et al. found 24.7%
[7]

. 

This variance in the subject distribution may be attributable to the timing of admission, the 

awareness in the draining community, timely intervention.  

The mean age of presentation in our study was 6.59±3.96 years with 42.3% of the children in 

the 5-10 year age group, a finding similar to that by Gomber S et al. and Rasul et al. 
[8,9]

.  

This could be due to this age group prone for frequent mosquito bites due to their outdoor 

activities, but our study does not prove any significant association between age and the 

severity of dengue fever. Studies done by Shah I et al. and Rachel C et al. found younger age 

as one of the predictive markers for Dengue shock syndrome and dengue hemorrhagic 

fever
[10]

. 

The male:female ratio inour study was 1.57:1 similar to study by Rasul et al.Though studies 

by Anders KL et al. and Phuong CX et al. found increased risk of shock and death among 

females, our study did not have a significant statistical association similar to studies by 

Pongpan S and Ahmed FU et al. 
[11]

. 

There was no significant association was found between nutritional status and the severity of 

dengue fever. Pichainarong stated that severe dengue is rarely seen in children with protein 

energy malnutrition
[12]

.  

Many studies has been done previously to find out the risk factors significantly associated  
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with severity of dengue fever like bleeding manifestations, leucopenia, raising hematocrit,  
 

hypotension, narrow pulse pressure, elevated SGOT/SGPT levels, deranged PT/APTT/INR 

etc. which are similar to our study. 

 

Conclusion 

The presence of bleeding manifestations was having a statistically significant association with 

the severity of dengue fever like many other studies. The most common bleeding 

manifestations found in our study was melena and epistaxis followed by others.  
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Abstract 

It is the most common and widespread arboviral infection in the world today caused by 

Dengue virus. Dengue viruses (DV) belong to the family Flaviviridae and there are four 

serotypes of the virus referred to as DV-1, DV-2, DV-3 and DV-4.The course of the disease 

has changed in the recent years from milder form to severe form like dengue hemorrhagic 

fever & severe dengue fever and with increasing outbreaks frequency.Data was collected by 

face to face interview from the parents of the children admitted in pediatric emergency ward 

with diagnosis of dengue fever and severe dengue fever in Department of pediatrics. The 

presence of bleeding manifestations like melena, epistaxis, hematemesis, petechiae, 

hematurias more in DF with warning signs(37.5%) and Severe dengue fever(55.6%). There is 

significant association between bleeding manifestations and severity of dengue 

fever(p<0.001). Thrombocytopenia was found in 83.8% in dengue fever, 93.8% in DF with 

warningsignsand81.5%inseveredenguefeveranditisnotstatisticallysignificant(p=0.308). 
 

Keyword: clinical correlates, severe dengue fever, children 

 

Introduction 
Dengue is an essential mosquito-transmitted viral infection having significant mortality 

andmorbidity. It is a significant public health concern with its geographical distribution 

becoming worldwide, involving nearly all the tropical and subtropical regions of the world
[1]

. 

It is the most common and widespread arboviral infection in the world today caused by 

Dengue virus. Dengue viruses (DV) belong to the family Flaviviridae, and there are four 

serotypes of the virus referred to as DV-1, DV-2, DV-3 and DV-4
[2]

.The course of the 

disease has changed in the recent years from milder form to severe form like dengue 

hemorrhagic fever & severe dengue fever and with increasing outbreaks frequency
[3]

. 

Approximately 1.8 billion (more than 70%) of the population at risk for dengue worldwide 

live in Member States of the WHO South-East Asia Region (SEAR) and Western Pacific 

Region, which bear nearly 75% of the current global disease burden due to dengue
[4]

. During 

the 1780s, the dengue epidemics were first recognized to occur almost simultaneously in 

Asia, Africa and North America, shortly after the identification and naming of the disease in 

1779. Benjamin Rush confirmed the first case report in 1789 and he coinedDengue as 

"Breakbone Fever" because of the symptoms of myalgia and arthralgia
[5]

. Nearly 10,000 

deaths are attributed to dengue infection yearly, which is secondary to rapid 

urbanizationandovercrowding. Temporal trends suggest that the incidence of dengue nearly 

doubled in every  
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decade since 1990
[6]

. Dengue is the primary cause of childhood death in many countries in 

Southeast Asia. 

According to WHO 2012 guidelines, the clinical spectrum of disease includes
[8] 

 Dengue fever. 

 Dengue with warning signs. 

 Severe dengue fever (DF). 

 

Severe dengue is defined as a suspected dengue patient associated with severe bleeding, 

severe organ dysfunction or severe plasma leakage leading to shock. 

In addition to the distinction between severe and non-severe dengue, the WHO recognizes 

three phases in the clinical course of a dengue infection, i.e. the febrile, critical and recovery 

phase. 

This study is aimed to find out the prognostic indicators in severe dengue fever in children 

which will help us in turn to identify severe dengue fever at the earliest and to assess the 

prognosis. 

 

Methodology 

 

Data was collected by face to face interview from the parents of the children admitted in 

pediatric emergency ward with diagnosis of dengue fever and severe dengue fever in 

Department of pediatrics. 

This was a case control study design in which 201 cases of dengue fever admitted in the 

pediatric emergency ward, were enrolled. After taking written informed consent, data were 

collected in a predesigned semi structured questionnaire regarding Socio-Demographic 

profile, medical history, clinical and hematological profile and outcome. Investigations such 

as Complete blood count, Blood test(Serology) for Dengue fever, urine routine, serum 

electrolytes, random blood sugar, WIDAL/Blood culture, Liver enzymes, Chest x ray, 

Ultrasound abdomen, PT, aPTT, INR were done based on the clinical scenario and if 

necessary, blood urea, serum creatinine, CSF analysis, 2D echo, CT scan brain/MRI was also 

done. Non randomized purposive sampling technique will be adopted to select both cases and 

controls. 

Since this study is a time bound study, where a series of dengue cases (as per inclusion 

criteria) were enrolled during a study period of one year i.e., from November 2017 to October 

2018. During this study period, we were able to enroll a total of 201 cases, out of which 142 

were only dengue fever, 32 were dengue fever with warning signs and 27 were severe dengue 

fever. 

 

Inclusion criteria 

 

I) For cases: Any child, between age 1 month to 12 years, having tested positive for dengue 

NS1 antigen in serum or tested positive for antibodies (IgM) in serum against dengue 

fever virus along with complications such as shock or fluid accumulation with respiratory 

distress or severe bleeding or severe organ involvement such as liver, CNS, heart and 

other organs. 

II) For controls:Any child, between age 1 month to 12 years, having tested positive for 

dengue NS1 antigen in serum or tested positive for antibodies (IgM) in serum against 

dengue fever virus without any complications. 

 

Exclusion criteria 

 

1) Children having other co-infections like malaria, typhoid or infective hepatitis, interfering 

with interpretation of the laboratory data. 
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2) Immunocompromised subjects 

3) Children less than 1 month. 

4) Patients discharged against medical advice. 

 

Results 

 
Table 1: Age group versus clinical type of dengue diagnosis 

 

Age group 
Dengue fever DF with warning signs Severe DF  

Frequency Percent Frequency Percent Frequency P value Percent 
 

< 1 yr 15 10.6 1 3.1 3 11.1 0.71 

1-5 yrs 46 32.4 10 31.3 9 33.3 
 

10-15 yrs 20 14.1 8 25.0 4 14.8 
 

5-10 yrs 61 43.0 13 40.6 11 40.7 
 

Total 142 100.0 32 100.0 27 100.0 
 

Mean ± SD 6.39 ± 3.96 7.38 ± 4.07 6.67 ± 3.87 0.449 

 

Mean age group of dengue fever were 6.39+3.93 yrs, DF with warning signs were 7.38+4.07 

yrs, severe dengue fever were 6.67+3.87 yrs(p=0.449).  

 
Table 2: Sex versus clinical type of dengue diagnosis 

 

Sex 
Dengue fever DF with warning signs Severe DF 

P value 
Frequency Percent Frequency Percent Frequency Percent 

Female 59 41.5 10 31.3 9 33.3 0.458 

Male 83 58.5 22 68.8 18 66.7 
 

Total 142 100.0 32 100.0 27 100.0 
 

 

Although in the present study, the incidence of dengue fever, DF warning signs and Severe 

dengue fever was more in males, there is no significant association with the severity of 

dengue fever(p=0.458). 

 
Table 3: Bleeding manifestations versus clinical type of Dengue diagnosis 

 

Bleeding MF 
Dengue fever DF with warning signs Severe DF 

P value 
Frequency Percent Frequency Percent Frequency Percent 

No 138 97.2 20 62.5 12 44.4 <0.001 

Yes 4 2.8 12 37.5 15 55.6 
 

Total 142 100.0 32 100.0 27 100.0 
 

 

The presence of bleeding manifestations like melena, epistaxis, hematemesis, petechiae, 

hematuria s more in DF with warning signs(37.5%) and Severe dengue fever(55.6%). There 

is significant association between bleeding manifestations and severity of dengue 

fever(p<0.001).  

 
Table 4: Pulse pressure versus clinical type of Dengue diagnosis 

 

Pulse pressure 
Dengue fever DF with warning signs Severe DF 

P value 
Frequency Percent Frequency Percent Frequency Percent 

≥ 20 mmHg 117 82.4 28 87.5 15 55.6 <0.001 

< 20 mmHg 12 8.5 3 9.4 12 44.4 
 

NR 13 9.2 1 3.1 0 0.0 
 

Total 142 100.0 32 100.0 27 100.0 
 

 

Narrow pulse pressure(<20 mmhg) was found in 8.5% in dengue fever, 9.4% in DF with 

warning signs, 44.4% in severe dengue fever and it is statistically signific(p<0.001). 
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Table 5: CRT versus clinical type of Dengue diagnosis 
 

CRT 
Dengue fever DF with warning signs Severe DF 

P value 
Frequency Percent Frequency Percent Frequency Percent 

≤ 3 seconds 141 99.3 32 100.0 12 44.4 <0.001 

> 3 seconds 1 0.7 0 0.0 15 55.6 
 

Total 142 100.0 32 100.0 27 100.0 
 

 

Prolonged Capillary refill time of > 3 seconds was found in 55.6% in severe dengue fever 

which is statistically significant(p<0.001). 

 
Table 6: SpO2 levels versus clinical type of Dengue diagnosis 

 

SpO2 

Dengue fever DF with warning signs Severe DF 
P value 

Frequency Percent Frequency Percent Frequency Percent 

Low 8 5.6 6 18.8 16 59.3 <0.001 

Normal 134 94.4 26 81.3 11 40.7 
 

Total 142 100.0 32 100.0 27 100.0 
 

 

Low spO2 were identified in 5.6% in dengue fever, 18.8% in DF with warning signs and 

59.3% in severe dengue fever and this has significant association with severity of dengue 

fever(p<0.001). 

 
Table 7: Anaemia versus clinical type of Dengue diagnosis 

 

Anaemia 
Dengue fever DF with warning signs Severe DF 

P value 
Frequency Percent Frequency Percent Frequency Percent 

Yes 47 33.1 11 34.4 8 29.6 0.921 

No 95 66.9 21 65.6 19 70.4 
 

Total 142 100.0 32 100.0 27 100.0 
 

 

Anaemia was found in 33.1% in dengue fever, 34.4% in DF with warning signs and 29.6% in 

severe dengue fever and it is not statistically significant(p=0.921). 

 
Table 8: Progressive leucopenia versus clinical type of Dengue diagnosis 

 

Leucopenia 
Dengue fever DF with warning signs Severe DF 

P value 
Frequency Percent Frequency Percent Frequency Percent 

Yes 93 65.5 14 43.8 11 40.7 0.01 

No 49 34.5 18 56.3 16 59.3 
 

Total 142 100.0 32 100.0 27 100.0 
 

 

Progressive leukopenia was found in 65.5% of dengue fever, 43.8% in DF with warning signs 

and 40.7% in severe dengue fever and it is not statistically significant in our present 

study(p=0.01). Leukocytosis was identified more in severe dengue who presented 

with/developed bleeding manifestations which was significantly associated with severity of 

dengue fever. 

 
Table 9: Lymphocytopenia versus clinical type of Dengue diagnosis 

 

Lymphocytopenia 
Dengue fever DF with warning signs Severe DF 

P value 
Frequency Percent Frequency Percent Frequency Percent 

Yes 50 35.2 13 40.6 6 22.2 0.306 

No 92 64.8 19 59.4 21 77.8 
 

Total 142 100.0 32 100.0 27 100.0 
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Lymphocytopenia was found in 35.2% in dengue fever, 0.6% in DF with warning signs and 

22.2% in severe dengue fever which is not statistically significant. 
 
 

 
 

Table 10: Raising hematocrit versus clinical type of Dengue diagnosis 
 

Hematocrit 
Dengue fever DF with warning signs Severe DF 

P value 
Frequency Percent Frequency Percent Frequency Percent 

Yes 70 49.3 17 53.1 13 48.1 0.912 

No 72 50.7 15 46.9 14 51.9 
 

Total 142 100.0 32 100.0 27 100.0 
 

 

Raising hematocrit was identified in 49.3% in dengue fever, 53.1% in DF with warning signs 

and 48.1% in severe dengue fever and it is statistically not significant in our present 

study(p=0.912). 

 
Table 11: Thrombocytopenia versus clinical type of Dengue diagnosis 

 

Thrombocytopenia 
Dengue fever DF with warning signs Severe DF 

P value 
Frequency Percent Frequency Percent Frequency Percent 

Yes 119 83.8 30 93.8 22 81.5 0.308 

No 23 16.2 2 6.3 5 18.5 
 

Total 142 100.0 32 100.0 27 100.0 
 

 

Thrombocytopenia was found in 83.8% in dengue fever, 93.8% in DF with warning signs and 

81.5% in severe dengue fever and it is not statistically significant(p=0.308). 

 
Table 12: Outcome versus clinical type of Dengue diagnosis 

 

Outcome 
Dengue fever DF with warning signs Severe DF 

P value 
Frequency Percent Frequency Percent Frequency Percent 

Expired 0 0.0 0 0.0 4 14.8 <0.001 

Improved 142 100.0 32 100.0 23 85.2 
 

Total 142 100.0 32 100.0 27 100.0 
 

 

The mortality from dengue fever was seen in 14.8% from severe dengue fever. 

 

Discussion 

Narrow pulse pressure(< 20 mmhg) and prolonged Capillary refill time(>3 secs)and altered 

mental state i.e. irritability was found to have significant association with severity of dengue 

fever as showed in the study done by Rajapakses et al.
[7]

 

Low oxygen saturation was found in 59.3 % of severe dengue fever cases in our study, which 

is showing statistically significant association with the dengue fever severity.Progressive 

leukopenia, hyponatraemia, elevated SGOT/SGPT levels, prolonged PT/APTT/INR levels, 

presence of pleural effusion, LRTI, tender hepatomegaly and ascites was significant 

association with the severity of dengue fever as shown by many of the studies. But this study 

did not find the association of anemia, lymphocytopenia, raising hematocrit, 

thrombocytopenia with severity of dengue fever. This could be because of early 

identification, diagnosis and intervention with IV fluids resulting in masking of results.  

However many studies proposed hemoconcentration as a prognostic factor for the severity of 

dengue infection
[8,9]

.  

Vasculopathy in dengue causes increased vascular permeability, leading to hemo-

concentration and shock. Some studies concluded that white cell count > 5,000/μL is a 

prognostic factor for dengue severity
[10]

 while others found leucopenia. Normal leukocytes or 
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mild leukocytosis may be found in early dengue infection. When body temperature declines, 

most patients experienced leucopenia from bone marrow suppression. Stress in accompanied 

with shock may somehow cause leukocytosis.  

Thrombocytopenia was found to have association with the severity of dengue fever in the 

studies conducted by Jayashree K et al., Mogra G et al. and Mourao et al., but this was not  
 

established in our present study
[11]

. 

Low platelets are explained by bone marrow suppression and immune response induced 

platelet destruction by the liver and spleen.  

Hyponatraemia was found to have significant association with severity of dengue 

fever.Studies done by Adisorn Lumpaopong et al. showed mild hyponatremia is a common 

electrolyte disturbance and renal involvement is mild in patients with DF and DHF
[12]

. 

Studies done by Dayal A et al. and Sahana et al.
[10]

 found the association of pleural effusion, 

ascitis and tender hepatomegaly with the severity of dengue fever, which was again proved in 

our study. Although moderate liver enlargement is a normal response to dengue infection, it 

is more associated with severe dengue fever compared to DF. 

The mortality among the severe dengue fever in our study was 14.8% which was more than 

those reported by Sahana et al. where it was 2%. The overall mortality of dengue fever in our 

study was 0.02%. Various measures for early diagnosis and prompt intervention with 

emphasis on the warning signs and good supportive care could help decrease the fatality and 

morbidity associated with dengue. 

 

Conclusion 

The severity of dengue infection is significantly associated with some routine clinical 

parameters like presence of bleeding manifestations, pulse pressue˂20 mmhg, prolonged 

CRT, low O2 saturation, Hyponatraemia, elevated SGOP/SGPT levels, Prolonged 

PT/APTT/INR levels, respiratory and abdominal involvement. These parameters may be used 

to predict, to forecast disease severity in patients suspected of dengue infection and to 

manage it early in the course of the illness. Various measures for early diagnosis and prompt 

intervention with emphasis on the warning signs and good supportive care would help 

decrease the fatality and morbidity associated with Dengue. 
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ABSTRACT 

Ayurveda “The Science of Life” is the oldest medical science and is called the "Mother of all Healings.” Sustenance 

of living being is dependent on ahara i.e., food and primarily acts as preventive, promotes growth, development, 

repair, nourishment of the body. It is not capable of curing all the diseases, but the majority of the diseases can be 

put under control only by doing modifications in diet and maintaining proper eating habits. This is an effort to 

banquet the knowledge of ksheera, such as its varieties and different preparations prepared by it, properties of milk 

of different animals.  In this article, an attempt is made to highlight the properties of ksheera of various animals 

explained in our classics. 

 

Keywords: Ahara, Ksheera, Paya, Dugdha, Milk, Ayurveda  

 

INTRODUCTION 

Ksheera is compared with Amruta (nectar) as it is 

complete of all food and also called Dugdha, Payaha, 

Stanya, Balajeevana.1 It is used from babies to old age 

because of ajanma satmya (Lifetime conducive) guna. 

It helps in the growth of the children, provides 

nutrition, complexion, strength, prevents vardhakya 

(ageing), acts as Asthi Sandhanakara (helps to join 

the broken bones) etc. It is best ahara dravya in vata 

and pitta prakruti persons, acts as shukravardhaka (in-

crease the semen) etc. This review article aims to 
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evaluate the nutritional values and medicinal proper-

ties of Ksheera based on Ayurveda and Modern sci-

ences.  

Concept of Ksheera (Milk): Sushruta elaborates 

ksheera is ahara of all animals, whereas, in 

Shatapatha Brahmana, Ksheera is said as pradhana 

anna (important food) for humans. Milk is recom-

mended as a complete food for the growth and devel-

opment of the human body, because of its protein, fat, 

carbohydrate, calcium and vitamins and minerals. 

Ksheera Guna: (General Properties of Milk) 

Ksheera is madhura (sweet), snigdha (Unctuous), vata 

pitta hara, sara guna (moving), sadhya shukrakara 

(instantly increases the semen) sheeta (cold), satmya 

(conducive), jeevana (gives life), bruumhana (nour-

ishing), balya (strength), medhya (imparts intelli-

gence), vajeekarana (an excellent aphrodisiac), 

vayasthapana (prevents aging), ayushya (increases the 

life span), sandhikrut (re-joins the broken tissues) and 

rasayana (rejuvenating).2  

Classification of Ksheera:  

All the classical texts explain eight varieties of 

Ksheera, but in different chronological orders and 

given the synonyms of the same animals as follows.

 

Table 1: Classification of Ksheera by different Acharya 

Sl. 

No. 

Charaka Sushruta  Vagbhata  Bhavaprakasha Dravadravya san-

graha 

1 Gavya  

(Cow Milk) 

Gavya  

(Cow Milk) 

Gavya  

(Cow Milk) 

Gavya  

(Cow Milk) 

Gavya  

(Cow Milk) 

2 Mahisha (Buffalo 

milk) 

Aja  

(Goat Milk) 

Mahisha (Buffalo 

milk) 

Mahisha (Buffalo 

milk) 

Aja  

(Goat Milk) 

3 Ushtra  

(Camel Milk) 

Ushtra  

(Camel Milk) 

Aja  

(Goat Milk) 

Chaaga  

(Goat Milk) 

Aurabhra  

(Sheep Milk) 

4 
Ekashapha 

(Single Hoop) 

Avika 

(Sheep Milk) 

Kaarabha 

(Camel Milk) 

Avika 

(Sheep Milk) 

Mahisha 

(Buffalo milk) 

5 
Chaga 

(Goat Milk) 

Mahisha 

(Buffalo milk) 

Stree 

(Human Milk) 

Ekashapha 

(Single Hoop) 

Kaaren 

(Elephant Milk) 

6 
Avika 

(Sheep Milk) 

Ashva 

(Horse Milk) 

Avika 

(Sheep Milk) 

Ushtra 

(Camel Milk) 

Ushtra 

(Camel Milk) 

7 
Hastini 

(Elephant Milk) 

Naridugdha 

(Human Milk) 

Ebha 

(Elephant Milk) 

Hastini 

(Elephant Milk) 

Vadava Skheera 

(Horse Milk) 

8 
Manusha 

(Human Milk) 

Hasti 

(Elephant Milk) 

Ekashapha 

(Single Hoop) 

Naridugdha 

(Human Milk) 

Maanusha 

(Human Milk) 

 

Table 2: 1). Goksheera: (Cow Milk): 

Bhavaprakasha Madhura in rasa (sweet) and vipaka (post-digestive effect), dosha, dhatu, mala and srotas kinchit 

kledakara (it mildly enhances the moisture content of Dosha, dhatu etc.), guru (heavy), sheetala (cold) 

stanya vardhaka (promotes breast milk), Snigdha (unctuous), vata, pitta, rakta hara. Regular intake of 

ksheera alleviates jara (old age) and other diseases.3 

Charaka Mrudu (Soft), Bahala (density/thick), Shlakshna (smooth), Picchila (sliminess), Manda (slow), 

Prasanna (calming), rasayana (rejuvenating).  Dasha gunas (ten qualities) explained by him are the 

same as oja guna, hence ksheera causes oja vrudhi by samanya guna concept.4 

Sushruta Alpa-abhishyandhi guna, jeevaneeya (gives life), raktapittahara (alleviate bleeding disorders).5 

Rajanighantu Pathya (wholesome), Ruchya (excellent promoter of taste), Kanti (imparts lustre), Pradnya (intellect), 

Budhi (wisdom) and Medha ((retention capacity of mind), Angapushthi (nourishes all parts of the 

body).6 

Vagbhata It is conducive for kshata and ksheena, reduces shrama, bhrama, mada, alakshmi, shwasa, kasa, 

trushna, kshuda hara, jeernajwara, mootrakruchra, Raktapitta nashaka,7  
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Table 3: Composition of Cow milk8 

Water  Total 

Solids 

Fat Solids 

not Fat 

Protein  Lac  Ash Ca Mg Na K P Citrates  Cl 

86.07 13.93 4.90 9.43 3.42 4.91 0.70 0.12 0.01 0.05 0.15 0.10 0.18 0.1 

 

Table 4: 2). Mahisha Dugda: (Buffalo Milk): 

Bhavaprakasha It is comparatively more Madhura Rasa (Sweet), Ati Snigdha (high fat content), Shukravardhaka 

(enhances semen count), Nidrakara (Sleep inducing), Guru (Heavy) and Abhishyandhi (unctuous) 

compared to Goksheera. It alleviates Kshudha (hunger) and sheetal (cool) in nature, it is maha-

abhishyandi and causes excessive kleda in dosha, dhatu, mala and shrotas.3 

Charaka It is advised in teevragni (increased digestive power) person.4 

Sushruta The fat content of the mahisha ksheera is more than gavya ksheera. Vanhi nashaka (reduces the 

digestive power).5 

Bhojanakutuhalam It imparts strength, complexion, vitality, sleep and virility. It tempers teekshnagni, it is rasa and 

vipaka and nourishes the tissues. It overcomes the fatigue and vitiation of vata in persons given to 

physical exertion. It confers libido even to an aged person for sexual desire and especially increases 

libido in physically strong youths.9 

 

Table 5: Composition of Buffalo milk10 

 

Table 6: 3). Aja Ksheera: (Goat milk):  

Bhavapra-

kasha 

Kashaya (astringent), madhura (sweet), sheeta (cold), grahi (absorbant), laghu in nature (light to digest), It 

is advised to use in conditions like raktapitta (bleeding disorders), atisara (diarrhea), kshaya (emaciation), 

kasa (cough), jwarahara (fever). As Aja is alpakaaya yukta (small body frame) and eats katu (astringent), 

tikta (bitter) tastes, drinks less quantity of water, vyayamat (exercise/walks continuously), so milk produced 

by it is sarvarogaapah (cures all diseases).3 

Charaka Charaka calls this animal Chaga. Mruga (deer) which roams in Jangal (forest) is also having the same 

qualities as Aja dugdha.4 

Sushruta Gavyatulyagunam (qualities resemble the goksheera) but it is best in shosha/rajayakshma (emaciation) roga 

and agnideepaka (increases the digestive power).5 

Bhoja-

naku-

tuhalam 

Alleviates kapha, it is beneficial in diarrhea caused by vitiation of blood. Goat’s milk is superior to cow’s 

milk in its properties. The milk of stout goat is wholesome for those who have teekshnagni (high digestive 

fire). The milk of thin goat is to some extent inferior to stout goat.8 

 

Table 7: Composition of Goat Milk11 

 

4). Avika Dugdha: (Sheep Milk):  

Lavana (salty), Swadu rasa (sweet), Snigdha (unctu-

ous), Ushna veerya (hot in potency), ashmari nashaka 

(subsides the urinary calculi), ahrudhya (not condu-

cive for the heart), tarpana (satisfying), keshya (good 

for hairs), Shukra pitta kapha prada (increases the se-

men, pitta and kapha), Guru guna (heavy) and useful 

in vataja kasa (cough) and keval vatajanya 

vyadhis3,5as per Charaka it increases the hikka (hic-

cough) and shwasa (dysponea)4,5

Water  Total 

Solids 

Fat Solids 

not Fat 

Protein  Lac  Ash Ca Mg Na K P Citrates  Cl 

82.98 17.02 7.06 9.96 3.90 5.28 0.78 0.18 0.02 0.05 0.11 0.10 0.18 0.07 

Total Solids Energy Lipid Protein  Carb Ash Ca Mg Na K P Zn  Fe 

12.97 % 69  

Kcal 

4.14 

% 

3.56 

% 

4.45 

% 

0.82 

% 

134mg 14 

mg 

50 

mg 

204 

mg 

111 mg 0.3mg 0.05mg 
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Table 8: Composition of Sheep Milk12 

Water Total Solids Fat % Solids not Fat Protein 

% 

Lac 

% 

pH Ca 

mg/ 

100gm 

Mg 

mg/ 

100gm 

P 

mg/ 

100gm 

Fe 

mg/ 

100gm 

82% 18.50 6.99 12.0% 4.50-6.60 3.90-4.90 6.51-6.85 193 18 158 0.08 

 

5).  Ghotaki/Ashva Kheera: (Horse Milk): 

It is ruksha (dry), ushna (hot in potency), balya 

(strengthening), shoshaghna (alleviates emaciation), 

pacifies vata, amla (sour), lavana (salty), laghu (light 

for digestion) and madhura rasa (sweet), all the 

ekashapaha (one hooked) are having same qualities of 

ashva dugdha.2 It is called ekashapha (animals having 

one hoof) by Charaka. This milk is sthairyakara (pro-

duces stability in the body), rookshakara (produces 

dryness), Shakha vataharam (pacifies the vata in ex-

tremities)3, Lavana anurasa4, Shwasa (dyspnoea) and 

vata hara7.

 

Table 9: Composition of Horse Milk 13,14 

Energy Solids not Fat Fat % Sugar Protein % Ca Ash % Phos Mg Zinc 

50.6 Kcal/ 

100mg 

10.2 1.29 6.9 % 1.93 700 mcg 0.32 540 

Mcg 

43 

mcg/gm 

1.8 

mcg/gm 

 

6). Ushtra: (Camel milk):  

It is laghu (light), madhura (sweet), lavana (salty), 

deepana (appetiser), it cures krumi (worms), kushtha 

(skin diseases), kapha, anaha (distension), shotha 

(edema), udara hara (visceral diseases), sara 

(laxative) guna.3 Ruksha (dry), Ushna (hot), it used in 

Arsha roga (haemorrhoids) 4 Kinchit lavana (lightly 

salty), gulma (abdominal tumors), udara (Ascites), vi-

sha nashaka(cures the poison).5 Supti (numbness), 

pitta, shleshmahara.9 

 

Table 10: Composition of Camel Milk15 

Water 

% 

Total 

Solids 

Fat % Solids not 

Fat 

Protein 

% 

Lac 

% 

Ash 

% 

Ig G Mg Na K Cl 

86.50 14% 3.80 10.36% 3.26 4.30 0.6-0.9 1.64 mg 

mL 1 

10.5 59 156 114 

mg 

 

7). Hasti: (Elephant Milk): 

Brumhana (nourishing), madhura (sweet), Kashaya 

(astringent), guru (heavy), vrushya (aphrodisiac), 

balya (strengthening), sheeta (cold), snigdha 

(unctuous), chakshusya (good for vision), sthiratakara 

(stamina),3,4 kashaya anurasa (slightly astringent),5 

dhairyakara (braveness).9 

 

Table 11: Composition of Elephant Milk16 

Water Fat Protein Carbohydrates Ash Ca Cl P 

77-85 

% 

0.63-19.0 

gm/100gm 

3.4-6.5 

gm/100gm 

2.42-5.25 

gm/100gm 

500-800 

gm/100gm 

93-165 gm/100gm 42-64 

gm/100gm 

186 -305   

gm/100gm 

 

8). Naridugdha: (Human Milk):  

Laghu(light), sheetam (cold), deepana (appetiser), 

pacifies vatapitta, used in Chakshushoola (eye pain) 

and Abhighata (external injury). It is best for nasya 

(nasal instillation) and aschotana (eye drops) karma,3 

Jeevana (gives life), Brumhana (nourishing), satmya 

(conducive), snehana (unctuous), used in navana 

nasya (nasal instillation), raktapitta (bleeding 
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disorders), tarpana (satisfying),4 and kashaya anurasa 

(slightly astringent).5 

 

Table 12: Composition of Human Milk 11 

 

DISCUSSION 

Milk is an integral part of human life which is con-

sumed right from birth to existence. Ayurveda recom-

mends Ashtha (eight) sources of milk for human con-

sumption on the basis of their qualities and necessary 

to fulfill the nutritional gap. Goksheera (cow milk) is 

best for ojo vardhaka (immune booster) and it has 

higher amount of water content i.e., 86.07% and less 

fat i. e. 4.90% compared to Mahisha ksheera (Buffalo 

milk) which is best in the enhancement of nidra 

(sleep) and acts as vajikara (aphrodisiac) and contains 

less i.e., 82.98% water and more amount of fat 7.06%. 

Charaka calls Aja (Goat) as Chaga and Gavyatulya-

gunam (qualities resemble with (goksheera) as per 

Sushruta. Goat’s milk is recommended in various dis-

ease conditions as it consumes all the leaves and has 

3.56% of protein which is lesser than Avika ksheera 

(Sheep milk) i.e. 4.50-6.60%. It has keshya (good for 

hairs) and ashmari nashaka (urinary calculi) gunas. 

Ashvaksheera (Horse milk) is preferable in the case of 

shakhagata vata (cures the vata of extremities) and 

contains 1.29% fat and 1.93 % protein which is less 

than Ushtra Ksheera (Camel milk) i.e. 3.80% fat and 

3.26% protein and this milk is recommended in kush-

tha (skin) and shotha (inflammation) conditions. Hasti 

Ksheera (Elephant milk) is sthiratakara (compatibil-

ity) and dhairyakara (gives courage), it has 0.63-19.0 

gm/100gm fat, 3.4-6.5gm/100gm protein, 2.42-5.25 

gm/100 gm carbohydrates. Nari ksheera (Human 

milk) is best for akshi roga (eye diseases), nasya (na-

sal installation) and aschotana (eye installation) with 

70 Kcal energy, 1.03% protein, 6.89% carbohydrates 

which fulfills the needs of the neonates.  

There is a need for scientific research to check the clin-

ical efficacy, their action etc. of the above- mentioned 

ksheeras (milk) in various diseases. 

 

CONCLUSION 

As per Ayurveda to maintain and promote the health 

of healthy people and to prevent various diseases, us-

age of Ksheera plays an important role. Ksheera of 

various animals was in use since ancient times due to 

their unique nutritional properties for the maintenance 

of health and treatment of many diseases. Further re-

search is required for the analysis of different animal 

ksheeras for the scientific evidence. As per modern 

science, milk is a food item that will be used from birth 

for the growth and development of the baby because 

of its protein, fat, carbohydrate, calcium, vitamins and 

minerals etc. 
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A B S T R A C T

Introduction: Evidence based scientific studies has weightage, when they are presented with quantitative
data analysis. Documentation and parametric analysis has become an integral part of present day research.
Any publications or write-ups without explanation through standard parameters are not appreciated by the
research society.
Materials and Methods: In Ophthalmology assessment of various parameters through photography is a
debatable issue. Affordability for higher end diagnostic / OPD instruments may not be feasible for all. In
such a scenario, here is an attempt made to standardize the slit lamp photography with a smart phone and
its scientific analysis for evaluating clinical conditions like sub-conjunctival hemorrhage, etc.
Conclusion: This technique can become a tool for assessment and response of the therapies as well as an
important tool to seek help from higher centers. Various add-on benefits in research, limitation and scope
for further evaluation also being discussed.

This is an Open Access (OA) 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: reprint@ipinnovative.com

1. Introduction

Slitlamp bio-microscope is used as stethoscope in
ophthalmic practices. Examination of an eye case is
not completed unless being examined through slit lamp.
This is a major step in examination of anterior chamber
of eye. Various magnifying lens (depending on the
specification of the slit lamp viz., 2 step, 3 step, 5 step
slit lamps) are used in order to seek the details of clinical
condition. Various models and like Haag-streit, Zeiss
model, handheld, etc slit lamps with various models and
makes various magnifications like 1x & 1.6x are used based
on the need of the consultant.

For documentation purpose photography is an important
tool in clinical practices. In Medical profession, technical
expertise in higher-end professional camera / photo-editing
is a bit lacking issue. Photography of bodily parts, surgical

* Corresponding author.
E-mail address: arunkumar.biradar@gmail.com (A. B. Biradar).

procedures is easily possible. In Ophthalmic practices,
picking up of images is a challenging task because of
many reasons like red glow reflex, transparent nature of
cornea, translucent nature of conjunctiva and underlying
vasculature, photosensitivity, etc. Various Apps using
camera of mobile phone can be used for photography like
Camera FV5, Slit lamp Pro-ophthalmic CAM, etc.1 But,
these doesn’t make much changes in output.

2. Slit Lamp Cameras

Slit lamp bio-microscope has the facility of photography.
After prism compartment, a beam splitter is fixed before Eye
piece / viewing portion of slit lamp. Then it is connected
with the camera and computer for picking up of images
through software. This equipment is available only in big
/ tertiary care units. Because of its non-affordability in
general ophthalmic set up, they are not so frequently used.
This in-turn fails in documenting various interesting clinical
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cases and clinical progress. Also seeking for opinion of
experts in complications / difficult situations it won’t be
possible when the case is reported in remote places.

Smart phones are replacing many gadgets and working
as a pocket computer. Even in the field of Ophthalmology,
smart phones are replacing OPD equipment like eye testing
charts, contrast sensitivity, etc. Now-a-days, high end smart
phones with excellent photography configuration are at
affordable cost. Hence, these can be used with higher
efficiencies than the routine conventional slit lamp cameras.
Mobile phone camera can be attached to the slit lamp with
help of an adapter (telescope adaptor) and then photographs
can be taken easily. Here is an attempt made to demonstrate
the slit lamp photography and fix up the standard protocol
for in-depth study of obtained images.

3. Direct External Photography

This works well in adnexal mass, lacerations, ptosis,
strabismus, large ocular injuries where the point of assess is
beyond slit lamp illumination. If a slit lamp is not available
then direct smartphone photography would help for the
rough evaluation. It would not be very helpful in ocular
surface disorders, anterior and posterior segment issues.
Add on effect of slit lamp is that its various views helps in
documentation and evaluation of pathogenesis in different
ocular structures.

Near focus point fixation of most of smart phone is 7 –
10 cm. also an issue. This is achieved by slit lamp adapter
method and thus helps in obtaining clear images without
using additional zoom, etc.

External photography techniques also can be used along
with slit lamp, without using any kind of adapters. But it
requires extremely stable / steady hands grip of smart phone
against eye piece of slit lamp.

4. Technical Specifications

Any slit lamp with all basic components is enough. Smart
phone of any model and make is fine for photography.
Higher the resolution and mega-pixel capacity of camera
gives images with utmost clarity and contrast.

General basic slit-lamp comes with 10x magnification
offered by eye piece at viewing site. This magnification
we need to use for deducting from the obtained pixel size.
Hence, before conducting trials one should note the level of
magnification offered by slit lamp.

Mobile phone with camera complex (1/2/3/4 camera
lenses) / individual camera situated in upper 1/3rd center
of back panel is ideal. This helps in matching the camera
aperture with the slit lamp eye piece. Camera situated
at other sites like upper right corner, upper right vertical
line aligned, upper right horizontal line aligned or upper
right corner in square aligned won’t affect the quality of
photography. But, it would be difficult to withhold the side

corner camera phones in adaptor as well as matching camera
aperture with eye piece of slit lamp. This also hampers the
quantity of viewing angle.

5. Materials and Methods

A basic slit lamp with routinely used smart phone used
for current trial along with a commonly used smart
phone. Based on anatomical landmarks various views of
examinations are planned for detail evaluation.

5.1. Slit lamp specification

1. 2 step Haag-streit Slit Lamp Bio-microscope with 1x
& 1.6x magnification

2. Made – Appaswamy, Model – AIA 2S / 2 S L
3. Slit image – width, height and diameter – 0 to 14mm
4. Illumination – 12 V-30 W Halogen lamp / 3.4 V-

700mAh LED

5.2. Camera specifications

1. Model – Poco x 2
2. Megapixel – 64MP
3. Picture size – 1 to 2 MB
4. Aspect ratio – 3:4
5. Resolution – 1101 x 1468 dpi
6. Zoom – Default zoom (1x)
7. All default settings without doing any adjustments in

colours, contrast and brightness used for current study.
Switch off Beauty mode, HDR mode, portrait mode
and flash.

8. Use Auto-focus, with sufficient illumination, semi-
dark room preferably, touch to focus for sharper
objects.

5.3. Fixing of adapter

Adapter has 2 parts one portion to hold smart phone
squarely and another portion fixes the eye piece of slit lamp.
Make sure that, power and volume buttons are not accidently
pressed by sides of adapter.

Usually 2 types of adapters are available with hexagonal
and circular models. Hexagonal is ideal for all kind of
smartphone camera positions. Here camera sits in angular
manner and this occludes both the eye pieces. Hence, for
checking out image clarity / focus we need check in smart
phone screen and adjust with joystick of slit lamp. Circular
model adapter is ideal for center and single camera smart
phones. Here, only one eye piece is occupied and other
portion can be used for adjusting focus with joystick of slit
lamp.

5.4. Procedure of photography

Patient is made to sit comfortably on chair unit as per
SOP of slit lamp examination (chin placed neatly in chin
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rest slot and forehead touching the upper forehead band).
Obtained informed written consent for photography All the
images are taken in semi-dark room in OPD set-up. Smart
phone is attached with the eye piece of slit lamp of above
specification with the help of a telescope mobile adaptor.
Before photography slit lamp is focused with moderate
diffused illumination and least magnification set the slit
lamp on area of interest and Images are clicked (JPEG
Format) in all 8 quadrants of intra-palpebral aperture &
fornices with 9th image of full eye. Increase in slit lamp
magnification reduces depth and area of focus which can be
regained/ adjusted with movement of slit lamp joystick. Use
pinch zoom to zoom desired area of interest.

These quadrants are made based on the width of aperture
of slit lamp focus. 1. Nasal and 2. Temporal quadrants are
the portions of eye visible through intra-palpebral aperture
from margin of limbus to the respective canthus. Horizontal
and Vertical line is drawn from the most prominent
part of the limbus visible in the image captured (i.e. in
intra–palpebral aperture). This was set as standard, because
height and width of intra-palpebral aperture varies from
individual to individual. Normal anatomical position differs
as per race / gender / individuals. This defines the limits
of the quadrants and helps in assessment of hemorrhage 3.
Superior 4. Inferior 5. Superio-nasal 6. Superio-temporal 7.
Inferio-nasal 8. Inferio-temporal quadrants are considered
for assessment of hemorrhage. Series of photographs will be
taken only in involved quadrant Measurement of individual
quadrant will be assessed and summation will be done for
calculation.

5.5. Procedure of assessment

Obtained images are transferred to PC / Laptop. Images
opened in Adobe Photoshop 7.0 or any other version
/ online editing websites like https://www.photopea.com
(JPEG Format). Involved segments are isolated and Area
of hemorrhage / interest is selected with suitable selection
tool (elliptical / polygonal / magnetic lasso / rectangular
marquee) / Photopea.com tools – Rectangular select /
Ellipse Select / Lasso Select / Polygonal Select / Magnetic
Lasso. Dimensions details of the selection shown are noted
in pixels (LxW). Considering the 10X magnification offered
by eye piece lens of slit lamp, the obtained value is divided
by 10. This facilitates in obtaining original size of area of
interest. Dimensions obtained in pixel are converted into
millimeter using an online conversion website (www.unit
converter.net) and are recorded.

Since we are using Photoshop / photopea software, zoom
in or zoom out effect does not affect the actual size of pixels.
This method of photography and calculations can also be
used in measuring all types of ocular surface disorders and
adnexal area.

5.6. Lenses and magnification

When the concept of magnification is considered in
microscopes, there are two types of lenses that come
in picture i.e. objective and ocular lens. Usually 10x
magnification implies (10 (magnification offered by
objective lens) x 10 (magnification offered by ocular lens)
= 100 time’s total magnification achieved).2

In Slit lamp bio-microscope, there is 1 set of prism and 1
set of ocular lens in eye piece fixed with 10x magnification.
So, in total there is only 10 times magnification achieved by
slit lamp. Hence, the obtained measurements in pixels to be
divided by fraction of 10. Thus, facilitating calculation of
original size of the object of interest.

6. Discussion

Documentation is a critical issue in medical practice. This
can be done in both the ways – viz. Physical / on paper
documentation and Digital way of doing documentation.
Physical way of documentation is the conventional method
followed in small as well as large private and government
establishments. This method has its own drawbacks as well
as benefits. Real time actual documentation in physical
form is missing which can be easily done in digital
platforms. Various software and specialty related clinical
documentation attached hardware are available for the
convenience of storage, processing, retrieval of data.

In private clinics with lesser sample it would be difficult
to have digital platform for documentation. In institutional
practices, it would be easy to get facilities. Even the
manpower divides the work and makes the job easy.

To handle sophisticated costly ophthalmic equipment’s
trained faculty is required. But, when the whole technology
is replaced with a commonly handled device (small phone)
then even a general duty staff can handle the technique of
medical documentation. Even in medico-legal cases these
documentation through photography becomes valuable
source of information.

Good ophthalmic photography is possible with the
help of smart phone and various adapters like DIY ret
Cam, MII Ret Cam,3 etc. Assessment of obtained images
with the help of artificial intelligence grading of Diabetic
Retinoscopy, Optic Nerve Head, is possible. Assessment of
images with the help of minimum online websites would
bring an objective tool for research and development in
Ophthalmology.

During post-graduate studies / other research works /
evidence based clinical establishment, photography evolves
as an important tool. Photography also helps in recording
and monitoring whole course of treatment responses
throughout clinical studies.

For a research work and dissertation studies analysis
through objective parameters make it more valid when
compared to subjective parameters. Based on photography,
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Fig. 1: Showing schematic re-presentation of 8 quadrants and full eye image

Fig. 2: Showing collage of 8 quadrants naked eye view of eyewith full eye image
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Fig. 3: Showing collage of 8 quadrants slit lamp view of eye with full eye image

Fig. 4: Showing the telescope adaptor used in study as well as its attachment with eye piece of slit-lamp bio-microscope (available in all
online shopping Platforms)
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Fig. 5: Demonstration of Lasso selection tool in Photopea.com with selected topical eye disease i.e. Sub-conjunctival hemorrhage

various scientific tools can be developed like objective
parameters in assessing the exact measurement of swellings,
hemorrhages, growths, etc.

Photography is a 2D image of an object, which fails
in exact depth perception and involvement of underlying
tissues. But, recent advancement in photography / image
development laboratories came up with highly sophisticated
3D model development tools like live photography in higher
versions of iphone helps in easy and live documentation.
This might not be a feasible option for all due to higher
values of such smart phones.

Since we are using slit lamp for photography, positioning
of the patient, intensity of light source, distance of camera,
distance of object to be captured, etc remains same in all the
images which is a mandatory issue in medical photography
used in researches.

Various techniques of slit lamp photography are in
practice. Various commercial and trades came in practice
with different models of tools for attachment with slit lamp.
Few of them also applied for patents in the name of MI Ret
Cam.3 All of them are concentrating on imaging techniques.
Here, we are working on assessment of obtained images
objectively.

7. Scope for Further Research

Photography is 2D imaging technique which develops an
important tool for surface documentation. Depth perception
is missing in 2D photography. Change in colour, contrast
and brightness settings masks the actual colours / pathology.
These default settings differ from model to model of smart
phone. Hence, before taking photography one should check
the image with live presentation and do necessary settings if
required. Thus, the settings fixed once to be kept unchanged
throughout the course of the study / assessment.

For validation of current work 2 dissertations works are
under progress.

3D live photography is not feasible for all. Hence, further
research and development is required in assessment of depth
perception and image processing.

After obtaining images the use of various software and
artificial intelligence grading of diseases, diagnosis could be
possible in future days.

8. Conclusion

Slit-lamp photography can be used as a standard scientific
tool for exact assessment of topical eye diseases. This also
helps in developing objective parameters for research in
clinical studies.
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ABSTRACT 

Ear is a very important sensory organ of hearing. Loss of hearing has a very negative impact on one’s social, pro-

fessional and personal life. According to WHO (1st March 2020), there are over 5% of the world’s population are 

suffering from hearing loss. It is estimated that by the year 2050, 1 in every 10 people will have hearing loss. There 

are many modern interventions which have been used nowadays like hearing aids, etc. But it is not possible for 

everyone to afford such treatment. To provide effective and alternative treatment for the betterment of society with 

simple and less expensive local administrative treatment with the help of Ayurvedic modalities i.e. Karnapoorana 

(instillation of medicated volatile oil into external auditory canal) of Bilwa Taila (Bilwa oil), Katu Taila (Katu oil), 

Arka (volatile oil), etc. Arkas are prepared by the combination of Jala (water) and Agni (fire) and it assimilates in 

the body very quickly, hence it can be used in the management of Badhirya (dwindle hearing). Considering all this, 

the study is planned for the Evaluation of Vacha Arka Karnapoorana in Badhirya W.S.R. To Sensory Neural Hear-

ing Loss. 

 

Keywords: Sensorineural hearing loss, Vacha Arka, Badhirya, Karnapoorana. 
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INTRODUCTION 

Urbanization is improving the standards of living but at 

the cost of environment and health. It has woven an in-

tricate web where one cannot live without getting ex-

posed to sound pollution, air pollution, etc. All these 

have a negative impact on one’s life. Sound pollution 

is increasing day by day and is unavoidable. The use of 

earphones, loud music, crackers, noise pollution by fac-

tories and industries, road traffic, etc. all these are una-

voidable and is a part of one’s daily life. Coming in 

contact with all these every day and for a long period 

of time can cause reduced hearing. According to WHO 

(1st March 2020), there are over 5% of the world’s pop-

ulation, ie; 466 million people who are suffering from 

hearing loss. Amongst them 432 million are adults and 

34 million are children. It is estimated that by the year 

2050 over 900 million people or 1 in every 10 people 

will have hearing loss [1]. Hearing loss is the result of 

damage to the hair cells within the inner ear, the ves-

tibulocochlear nerve or central processing centers of 

the brain is called sensorineural hearing loss (SNHL) 
[2]. The prevalence of reduced hearing is increasing day 

by day worldwide as the cause is mostly unavoidable. 

Neglecting such condition and not avoiding the contact 

with etiological factors can lead to severe deafness in 

future. In modern, steroids, hearing aids, implants, etc. 

are given. In Ayurveda classics, Badhirya is mentioned 

as one of the Karnagata Rogas which is caused due to 

Vata and Kapha Doshas. In Arka Prakasha by Ravana, 

Vacha Arka Karnapoorana should be used in such 

cases which have an immense therapeutic value in sen-

sorineural hearing loss [3]. Vacha is having Tikta-Katu 

Rasa, Ushna Virya And Katu Vipaka, Laghu Tikshna 

Guna and Prabhava is Medhya and it does therapeutic 

actions like Lekhaniya, Kapha-Vatahara[4], Deepana, 

Pachana, Shulaghna, Jantughna, Kanthya, Mukhroga-

hara, Swaraprada, Unmadarogahara, Apasmarahara, 

Jwaraghna, Bhutaghna[5], Kaphaghna, Vataghna, 

Krimighna, Sanjnasthapana[6], Sheetaprashamana, 

Shirovirechana, Tiktaskandha & Triptighna. Vacha 

acts as Kaphaghna due to its Katu, Tikta & Ushna 

Guna and it acts as Vataghna due to its Ushna Guna. 

Vacha does Vedanasthapana, Shothahara, etc actions.  

Arkas are prepared by the combination of Jala and Agni 

therefore it has the qualities like Vyavayi, Vikasi and 

Laghupaki and also assimilates in the body very 

quickly, hence it can be used in the management of 

Badhirya. Therefore, it has a very good therapeutic 

value in sensorineural hearing loss. 

Mode of Action of Vacha Arka 

Karnaabhyanga (Massage on preauricular and 

postauricular region of ear) 

Tailas (oil) are used for Karnaabhyanga (ear massage) 

on preauricular and postauricular region of ear. Murch-

hita Tila Taila is one of the commonest used Taila for 

Karnaabhyanga.  Abhyanga (massage) is done for a 

sufficient time so that the drugs get absorbed into the 

Dhatus. Taila is having many properties like Guru, 

Sara, Sukshma, Vyavayi, Vikasi and Vishada Guna. By 

virtue of its properties, it enters into deeper structures 

and increases the blood flow. Before Karnapoorana, 

Karnaabhyanga should be performed in Murdha Pra-

desha. The Taila gets absorbed in to the skin, does vas-

odilation which increases the blood flow and helps in 

detoxification. It stimulates the muscles by stimulating 

receptors of sensory nervous system. Acharya Sushruta 

explained the mode of action of Abhyanga as Bahya 

Snehana. On this, Dalhana [7] has commented that there 

are four Tiryak Dhamanis, and each divides into 

branches numerous times. The opening of these 

branches are attached to Romakupa and cover the body 

like a network. The Virya of the drug gets absorbed into 

the Tvak after undergoing Paka by Bhrajaka Pitta pre-

sent in the skin, from there it enters into the body and 

produces desired therapeutic action [8]. According to 

Ashatanga Hridaya, Vayu is dominant in Sparnendriya 
[9]. According to Ashtanga Hrudaya, Shrotra is the seat 

of Vata [9] and Karna Badhirya is caused by vitiated 

Vata. Thus, Karnaabhyanga helps to pacify the local-

ized vitiated Vata. 

Swedana (Sudation Therapy)  

The mechanism of Swedana Karma consists of soften-

ing of channels from which the Vatadi Doshas can flow 

in their normal direction and also helps in Vata Sha-

mana. It has properties like Ushna, Snigdha, Sukshma, 

etc., which helps in alleviatiation of vitiated Vata and 
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improves blood circulation. It enters deeper structures 

and increases the microcirculation and loosens the Ama 

that are stuck in the channels. Badhirya is due to Vata 

Dosha, therefore it helps in improving the auditory 

functions. 

Karnapoorana (Instillation of Medicated Volatile 

Oil into External Auditory Canal) 

According to Ashatanga Hridaya, the seat of Vata is 

Shrotra [9]. And Badhirya is caused due to vitiation of 

Vata Dosha. Karnapoorana does Vata Shamana of the 

Shrotra. With the help of Purvakarmas (Abhyanga and 

Swedana), Sanga and Vimarga Gamana of Vata Dosha 

is alleviated and circulation and nutrition is enhanced 

locally.  

The lukewarm Arka is instilled into the ear and kept for 

100 Matrakalas. It enters into the Shabdavaha Srotas, 

from there it enters into the channels of Srotasas and 

cleanses them. Vacha consist of Lekhniya properties 

from which it scraps out the toxins (Ama) from the mi-

nute channels at the cellular level. All these Shodhana 

properties of the drug alleviates the vitiated Doshas. 

With the help of Karnapoorana, Shamana of Vata 

Dosha occurs and blood circulation is improved.  Ac-

cording to an article [10], after Karnaabhyanga and 

swedana, the lukewarm Arka is instilled in the ear, from 

there it absorbs into seven layers of skin and enters into 

the blood circulation. From there, the effect of drug 

reaches the target area. The Arka is instilled on lateral 

decubitus from where it stimulates the semicircular ca-

nal which improves the endolymph circulation and pro-

vides nourishment to the hair cells [11]. Vacha Arka gets 

absorbed through the epithelium of external auditory 

canal and tympanic membrane and from their it gets 

spread into Rasa and Rakta Dhatu through its Tikshna 

and Ushna properties. It can be ruminated that the drug 

gets absorbed into the epithelium of external auditory 

canal and tympanic membrane and spreads into the sys-

temic circulation after which drug target organ action 

occurs.  

 

DISCUSSION 

As the seat of Vata is Shrotra and Karna Badhirya is 

caused by vitiation of Vata Dosha, Ushna and Tikshna 

properties of Vacha Arka penetrates in the deeper tis-

sues and alleviates the Vata Dosha. Vacha has Medhya 

Prabhava and does actions like Vedanasthapana, 

Shothahara, Lekhaniya, Shirovirechaka, 

Sanjnyasthapana, etc. which are very useful and should 

be evaluated more in curing many more symptoms and 

diseases. According to an article [12], rhizome of 

Vacha consist of α-asarone which does anti-inflamma-

tory & immunomodulatory effects. Antioxidant effect 

of Vacha comes from its rhizome whose extract consist 

of ethyl acetate, ethanol & methanol. Vacha also works 

as cardioprotective due to its rhizome extracts consist 

of crude, n-hexane and ethyl acetate. Vacha acts as anti-

depressant & mainly it has neuroprotective properties 

like ethanol, methanol, acetone & β-asarone which are 

very useful in treating sensorineural hearing loss and its 

associated complaints as well. 

 

CONCLUSION 

In every ear disorder, Vata Dosha is mainly afflicted. 

Hence it is very important to maintain the equilibrium. 

Vacha Arka is having Ushna, Tikshna, Vatahara prop-

erties which normalizes the Dushita Vayu, thereby im-

proving the mechanism of Hearing.  

 

REFERENCES 

1.  https://www.who.int/news-room/fact-sheets/de-

tail/deafness-and-hearing-loss   

2. Scott-Brown’s Otorhinolaryngology Head and Neck 

surgery, 8th Edition, CRC Press, Taylor and Francis 

Group, 2018, Volume 2 Peadiatrics The Ear Skull base, 

pg. no. 711. 

3. Arka Prakash of Lankapati Ravana hindi tikakar Dr. In-

dradeva Tripathi, Panchamam Shatkam, shloka no. 72. 

Krishnadas Academy, Varanasi, first edition, 1995, page 

no. 87. 

4. Illustrated Dravyaguna Vijanana, J.L.N. Shastry, Vol II, 

2nd Edition 2005, Chaukhambha Orientalia, Varanasi, 

pg. no. 547. 

5. A textbook of Dravyaguna Vijnana, Dr Prakash L. 

Hegde, Vol II, Edition Reprint 2016, Chaukhambha 

Publications, New Delhi, pg no. 853. 

6. Dravyaguna Vijnana, Prof. D. Shanth Kumar Lucas, Vol 

II., 1st Edition 2008, Chaukhambha Visvabharati, Vara-

nasi. Pg no. 438. 

https://www.who.int/news-room/fact-sheets/detail/deafness-and-hearing-loss
https://www.who.int/news-room/fact-sheets/detail/deafness-and-hearing-loss


Insha M. I. Ansari & Savita S. Angadi: A Review On Role Of Vacha Arka Karnapoorana In Badhirya W.S.R To Sensory Neural Hearing 
Loss 

doi:10.46607/iamj1509042021   | IAMJ April 2021 |   www.iamj.in 787 

7. Thakral KK, editor. Sushruta Samhita, Chikitsasthan, 

Ch.24, ver.30 (Reprint). Chaukhamba Orientalia, Vara-

nasi, 2017; 422. 

8. Kotwal Sheweta et al: A Conceptual Study on Probable 

Mode Of Action Of Karnpooran. International Ayurve-

dic Medical Journal {online} 2019 

9. Gupta A. Part-I, Vidyotini Hindi Commentary Su-

trasthana. Reprint ed. Ch. 12, verse 1-4. Varanasi: Chau-

khamba Sanskrit Sansthan; 2005. Asthanga Hridaya of 

Vaghbhata; p. 90. [Google Scholar] 

10. Kotwal Sheweta et al: A Conceptual Study on Probable 

Mode Of Action Of Karnpooran. International Ayurve-

dic Medical Journal {online} 2019 

11. Denise Utsch Gonçalves1, Lilian Felipe2, Tânia Mara 

Assis Lima 3 Interpretation and use of Caloric testing 

Rev Bras Otorrinolaringol2008;74(3):445. 

12. Role of Vacha (Acorus calamus Linn.) in Neurological 

and Metabolic Disorders: Evidence from Ethnopharma-

cology, Phytochemistry, Pharmacology and Clinical 

Study Vineet Sharma, Rohit Sharma, DevNath Singh 

Gautam, Kamil Kuca, Eugenie Nepovimova, Natália 

Martins J Clin Med. 2020 Apr; 9(4): 1176. Published 

online 2020 Apr 19. doi: 10.3390/jcm9041176 

PMCID: PMC7230970 

 

Source of Support: Nil 

Conflict of Interest: None Declared 

 

How to cite this URL: Insha M. I. Ansari & Savita S. Angadi: 

A Review On Role Of Vacha Arka Karnapoorana In Badhirya 

W.S.R To Sensory Neural Hearing Loss. International 

Ayurvedic Medical Journal {online} 2021 {cited April, 2021} 

Available from: 

http://www.iamj.in/posts/images/upload/784_787.pdf 

https://scholar.google.com/scholar_lookup?title=Part-I,+Vidyotini+Hindi+Commentary+Sutrasthana&author=A+Gupta&publication_year=2005&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7230970/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7230970/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7230970/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7230970/
http://www.iamj.in/posts/images/upload/784_787.pdf





International Journal of Ayurvedic Medicine, Vol 12 (4), 770-775

Published online in http://ijam.co.in 
  

ISSN No: 0976-5921

 
Review Article 

 

 

 
Key Words: Triphala Kwatha Gandusha, Pittaja Mukhapaka, Aphthous ulcer, Terminalia belerica, Phyllanthus 
emblica, Terminalia chebula.  

Introduction 
The ailments of the mouth cavity are referred to as 

Mukha rogas in Ayurveda. Ancient literature identifies 
“Mukha” as an organ consisting of dantamoola (gums), 
osta (lips), jihwa (Tongue), talu (palate), danta (Teeth), 
and gala (throat) (1). According to Astanga Hrudaya, 
Pittaja Mukhapaka (Aphthous ulcer) is one of the Mukha 
rogas diseases that can be interchanged with Aphthous 
ulcer due to comparable characteristic traits. The vitiated 
pitta dosha produces inflammation and ulceration of the 
oral mucosa, resulting in little reddish-yellow papules that 
grow in any location of the mouth, causing acute burning 
pain, altered taste, trouble masticating, and deglutition (2). 
Aphthous ulcers, which typically originate on the non-
keratinized oral mucosa, can be excruciatingly painful and 
can impair eating, speaking, and swallowing. RAS are 
classed as tiny (1 cm in size) ulcers that heal quickly and 
without scarring and major (>1 cm in size) ulcers that take 

longer to heal and frequently scar.  Herpetiform ulcers are 
the third type, and they appear as repeated crops of dozens 
of tiny lesions throughout the mucous membranes (3). 
Psychological stress, heredity, trauma, tobacco, 
inflammatory bowel disease, B-complex, vitamin, and 
folate deficiency, microbial causes, hormonal changes, and 
immunologic factors may all contribute to the 
development of ulcers (4). The clinician may run a blood 
test to rule out iron, vitamin B12, or folate deficiencies, as 
well as a full blood count, regularly. If a hematinic deficit 
is present, elimination diets or dietary supplementation 
may entirely alleviate symptoms. Thus, Gandusha is 
explained as one of the treatments to avoid or treat Mukha 
rogas disorder in Ayurveda to safeguard or treat the 
disorder of the mouth cavity. Depending on the severity of 
the sickness and the desired therapeutic results, various 
medicated liquids or decoctions can be used. The classics 
textbook lists a variety of yogas for Gandoosha/Kavala. 
Triphala is a well-known Ayurvedic medicinal constituent. 
It is regarded as the greatest and most flexible herbal 
formulation in India.  The majority of Mukha rogas are 
kapha rakta pradhana rogas, whereas Triphala is kapha 
pitta hara dravya. As a result, Gandusha combined with 
Triphala kashaya will accelerate the healing process in 
Pittaja Mukhapaka (1). This paper presents a review of the 
important role of Triphala Kwatha Gandusha in Pittaja 
Mukhapaka.  

Role of Triphala Kwatha Gandusha in the management of  
Aphthous ulcer: A review study

Queency Evangaline Sutnga1*, Savita S Angadi2, Innocent Sutnga3

1. PG Scholar, 2. Professor and HOD, Department of Shalakya Tantra,  
KAHER’S Shri. B. M. Kankanawadi Ayurveda Mahavidyalaya, Shahapur, Belagavi, Karnataka, India.  

3. Department of Pharmaceutical Sciences, Dibrugarh University, Dibrugarh, Assam, India.

Abstract
Mukhapaka (Stomatitis) is a common ailment seen in general practice. The Pittaja Mukhapaka (Aphthous 

ulcer) is fully described in Ayurveda under the term Mukha rogas. Oral ulcers are estimated to impact 4% of the 
global population, with aphthous ulcers being the most frequent, affecting up to 25% of the global population. 
Psychological stress, hormonal impacts, dietary sensitivity, and nutritional insufficiency are the primary causes of 
Pittaja Mukhapaka (Aphthous ulcer). It is a painful and frequently recurring inflammatory disorder of the oral 
mucosa that can develop as a result of several well-defined disease processes. As a result, Gandusha is described as 
one of the key therapies in the Ayurvedic system of medicine for both preventing and treating oral cavity illnesses. 
Triphala (tri means three and phala means fruits) is an Ayurvedic preparation made up of three equal parts of Indian 
subcontinent herbal fruits: Terminalia belerica, Phyllanthus emblica, and Terminalia chebula. Triphala includes 
powerful antioxidants as well as other bioactive substances such as flavonoids, saponins, anthraquinones, amino 
acids, fatty acids, and different carbohydrates. As a result, it promotes the maintenance and promotion of oral hygiene 
by exerting a cleansing activity and strengthening the defence mechanism in the oral cavity.  An attempt is made in 
this regard to discuss the role of Triphala Kwatha Gandusha in Pittaja Mukhapaka.
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Three important dried fruits of the herbs combined 
from Ayurveda  
1. In Shalakya Tantra tradition, Amla or Amlaki, also 

known as Indian Gooseberry (Emblica officinalis - 
Family Euphorbiaceae), is considered auspicious.  

2. Harad or haritaki, also known as Myrobylan 
(Terminalia chebula - Family Combretaceae). 

3. Baheda or Vibhitaki, also known as Belliric 
myrobalan (Terminalia bell ir ica - Family 
Combretaceae). 

Triphala's rasa or flavour is sweet, sour, 
pungent, bitter, and astringent; the only flavour not 
included in the recipe is salty. The formula's virya, or 
potency and action, is neutral, and its vipaka, or post-
digestive impact, is sweet. Triphala is rich in prabhava, 
which helps to balance all doshas and constitutions. 
Amalaki's gunas are guru and ruksa, and Haritaki and 
Bhibitaki are both regarded laghu and ruksha (5).  

Possible Mode of Action of Triphala Kwatha 
Gandusha 

Gandusha is the oral administration of 
medications in which the active elements and chemical 
constituents of the drugs are absorbed through the 
buccal mucosa and enter the bloodstream (6). Gandusha 
raises the mechanical pressure inside the oral cavity, 
activates the salivary glands, enhances vascular 
permeability, and keeps the oral pH stable (6). The 
tannins, gallic acid, ellagic acid, and chebulinic acid are 
the formula's main ingredients, and they are all 
powerful antioxidants. Triphala also contains different 
carbohydrates, flavonoids (such as quercetin and 
luteolin), saponins, amino acids, fatty acids, and 
anthraquinones (5). The active ingredients in the 
medicine stimulate the parasympathetic fibres of the 
salivary gland, causing a significant amount of water to 
be released in the saliva. Parasympathetic fibres 
stimulate acetylcholine, acinar cells and widen salivary 
gland blood vessels. When sympathetic fibres are 
stimulated, saliva is secreted, which is viscous and rich 
in organic elements such as mucus. These fibres 
stimulate the nor-adrenaline system, acinar cells, and 
produce vasoconstriction (7). Furthermore, saliva 
inhibits bacterial growth by eliminating components 
that serve as bacterial culture media, proline-rich 
proteins contained in saliva that have anti-microbial 
properties, and immunoglobulin Ig in saliva that has 
antibacterial and anti-viral action (1). 

Phytoconstituents of Triphala 
Tannins  

Tannins are a broad term for a family of 
polymeric phenolic compounds with complex structures 
in plants that can tan leather or precipitate gelatin from 
solution, a trait known as astringency. Tannins are 
widely dispersed, accounting for 5 to 10% of dry 
vascular plant components and found primarily in bark, 
stems, seeds, roots, buds, and leaves. Tannins can also 
be found in foods such as grapes, blackberries, 
strawberries, walnuts, cashew nuts, hazelnuts, mangoes, 
and tea, among others (8). Their architectures divide 
them into three groups: hydrolysable tannins, condensed 

tannins, and complex tannins. The term "hydrolysable 
tannins" refers to a class of chemicals generated by 
phenolic acids and their derivatives via glycoside or 
ester linkages with glucose or polyols. They are further 
classified as gallotannins, which include solely galloyl 
g r o u p s , e l l a g i t a n n i n s , w h i c h c o n t a i n 
hexahydroxydiphenoyl group(s), and hydrolysable 
tannin oligomers, which are classified as dimers, 
trimers, and tetramers based on the number of glucose 
nuclei. Condensed tannins are a type of chemical that 
results from the carbon-carbon bond polymerization of 
flavane-3-ols like catechins or their derivative 
gallocatechin. Complex tannins are a family of 
molecules that are partially linked by carbon-carbon 
bonds and are composed of flavane-3-ol, the unit of 
condensed tannins and hydrolyzed tannins (9). Tannins 
are found in many plants and are thought to be defence 
chemicals that protect plant tissues against herbivorous 
attacks due to their astringent taste. This class of 
chemicals, particularly green teas and red wines, has 
gotten a lot of attention in recent years because of their 
ability to heal or prevent a variety of diseases. Tannins 
have been connected to several human physiological 
activities, including phagocytic cell activation, host-
mediated tumour activity, and a broad range of anti-
infective properties. They create complexes with 
proteins through non-specific forces such as hydrogen 
bonding and hydrophobic effects, as well as covalent 
bond formation, as one of their molecular functions 
(10,11). As a result, their ability to inactivate microbial 
adhesins, enzymes, and cell envelope transport proteins 
may be related to their antimicrobial action mechanism 
(12). Several natural tannins and related compounds 
have been shown to have biological activities such as 
antioxidant, anticancer, hypolipidemic, hypoglycemic, 
and antibacterial properties (13).  

Quinones  
Quinones are a class of natural and manmade 

chemicals with a variety of therapeutic properties. 
Quinones are electron carriers that participate in 
photosynthesis. Like vitamins, they are a type of 
chemical that can help prevent and treat a variety of 
disorders, including osteoporosis and cardiovascular 
disease (14). Quinones are aromatic rings with two 
ketone substitutes. They're everywhere, and they're 
quick to react. The individual redox potential of the 
quinine-hydroquinone duo is crucial in many biological 
activities. Vitamin K is a naphthoquinone anti-
hemorrhagic substance (15). Quinones have been shown 
to permanently interact with nucleophilic amino acids in 
proteins, resulting in protein inactivation and loss of 
function, as well as providing a source of persistent free 
radicals. As a result, the potential spectrum of quinone 
antibacterial activities is broad. In the microbial cell, 
surface-exposed adhesins, cell wall polypeptides, and 
other surface-exposed adhesins could be targets. 
Quinones can also prevent bacteria from accessing 
substrates (7). Quinones boost overall health due to their 
antioxidant activity. Many of the cancer treatments that 
have been authorised or are now in clinical 
development are quinone-related chemicals. Quinones 
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are toxicologically active due to their occurrence as 
photoproducts of air pollution. Quinones are redox 
cycling compounds that can connect to thiol, amine, and 
hydroxyl groups (16).  

Flavones, flavonoids, and flavonols  
Polyphenolic flavonoids are among a large 

range of phytochemicals with one carbonyl group found 
in the human diet (as opposed to the two carbonyls in 
quinones). The inclusion of the 3-hydroxyl group results 
in the formation of the flavonol. Flavonoids are 
hydroxylated phenolic compounds as well, but they 
have a C6-C3 unit linked to an aromatic ring (17). 
Flavonoid consumption may reduce the risk of various 
age-related chronic diseases, according to preliminary 
research, animal models, and human trials. A large 
number of flavonoids and mixes of their subclasses, 
such as flavonols, flavones, and flavanones, as well as 
the variety of agricultural techniques that affect their 
concentration in foods, have made developing 
comprehensive food composition databases for these 
chemicals difficult (18). Nonetheless, dietary 
assessments have been used in cohort and case-control 
epidemiological studies, and several of them show an 
inverse association with the incidence of certain types 
of cancer, cardiovascular disease, and other chronic 
illnesses. Because they are known to be produced by 
plants in response to microbial infection, it is not 
surprising that they have been demonstrated in vitro to 
be effective anti-microbial chemicals against a wide 
variety of microorganisms. Their ability to form 
complexes with extracellular and soluble proteins, as 
well as bacterial cell walls, is most likely responsible 
for their activity. Microbial membranes may be harmed 
by high lipophilic flavonoids (19). These compounds 
have been shown to inhibit Vibrio cholerae, Shigella, 
and Streptococcus mutans in vitro. Inhibition of isolated 
bacterial glucosyltransferases in Streptococcus mutans, 
as well as a 40% reduction in fissure caries, has also 
been reported (12).  

Gallic acid  
G a l l i c a c i d i s a c o m m o n l y f o u n d 

phytoconstituent in all three Triphala plants. Gallic acid 
is a polyphenolic component found naturally in 
processed beverages such as red wines and green teas. It 
is found in plants as free acids, esters, catechin 
derivatives, and hydrolysable tannins (20). The 
pharmacological activity of these compounds as radical 
scavengers has piqued the curiosity of researchers (21). 
It has been shown to have potential preventive and 
therapeutic effects in many conditions where oxidative 
stress has been implicated, including cardiovascular 
disease, cancer cell growth inhibition, hepatoprotection, 
neurological disorders, and ageing (22). Gallic acid has 
been reported to occur in several plants, some of them 
are Allan blackia floribunda, Garcinia densivenia, 
Bridelia micrantha, Caesalpinia sappan, Dillenia 
indica, Diospyros cinnabarina, Paratecoma peroba, 
Terminalia bellerica, etc (7).  

Ascorbic acid  
Vitamin C, or ascorbic acid, is an essential 

dietary component for a variety of human biological 
functions, albeit its function at the cellular level is not 
obvious. Vitamin C is needed for collagen synthesis, the 
protein that fulfils so many connective roles in the body 
(23). It is essential in the manufacture of collagen under 
phys io logica l condi t ions by promot ing the 
hydroxylation of proline and lysine residues, permitting 
correct intracellular folding of pro-collagen for export 
and deposition as mature collagen. The framework of 
bone, gums, and binding materials in skin, muscle, or 
scar tissue are all collagen-containing components and 
structures in the body (24). In humans, vitamin C also 
functions as a cofactor in several essential 
hydroxylation events, including the production of 
catecholamines (through the conversion of dopamine to 
norepinephrine), L-carnitine, cholesterol, amino acids, 
and certain peptide hormones. Vitamin C is required to 
produce certain hormones and neurotransmitters, as 
well as the metabolism of various amino acids and 
vitamins. Scurvy is caused by a shortage of vitamin C, a 
pathological condition that causes blood vessel fragility 
and connective tissue damage due to a failure to 
produce collagen, and, eventually, death as a result of a 
total collapse. As an antioxidant, it reduces 
inflammatory symptoms by reacting with molecules 
such as histamines and peroxides (25). Its antioxidant 
properties have been linked to a reduction in cancer 
incidence and the prevention of cardiovascular disease. 
This vitamin also aids the liver in the detoxification of 
toxins in the body, as well as the blood in combating 
infections. Furthermore, the effects of vitamin C on the 
neurological system and chronically unwell patients 
have been reported. Because of the health benefits of 
vitamin C, people are lured to consume too much of it. 
Adults' vitamin C requirements do not appear to be 
consistent across cultures. Minimal increases in blood 
vitamin C levels reduce the chance of death from this 
disease (26). The fruit juice of Emblica officinalis has 
the most vitamin C concentration (478.56 mg/100 mL). 
When combined with other fruits, the fruit improved its 
nutritional quality in terms of vitamin C content. In E. 
officinalis, vitamin C accounts for 45-70 % of the 
antioxidant action. The combination of vitamin C and 
bioflavonoid aids in the healing process (12). 

Applications 
The Potential of Triphala in Oral Care 

Triphala has traditionally been utilised as an 
antimicrobial agent in Ayurvedic treatment. Triphala 
has been shown in numerous controlled clinical 
experiments to greatly reduce the number of oral 
bacteria, dental plaque, and gingivitis in human 
subjects. Triphala contains a high concentration of 
polyphenols and tannins. Triphala's polyphenolic 
content is responsible for its antioxidant and 
radioprotection potential by converting reactive oxygen 
free radicals to non-reactive products (27). Triphala 
effectively reduces oxidative damage caused by cold 
stress. Lipid peroxidation (LPO), enzymatic superoxide 
dismutase (SOD), catalase (CAT), non-enzymatic 
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(Vitamin C) antioxidation status, and other parameters 
are used to assess cold-stress-induced oxidative stress. 
Triphala components significantly suppress Y-radiation-
induced strand break development in plasmid DNA. 
They can scavenge free radicals such as DPPH and 
superoxide and prevent radiation-induced lipid 
peroxidation. Instead of using separate substances, the 
Triphala combination is more effective because it 
contains the combined activity of all three. Triphala's 
superoxide radical scavenging activity with xanthine 
and xanthine oxidase activity demonstrated that, in 
addition to reacting with superoxide radicals, Triphala 
suppressed uric acid production. Triphala contains a lot 
of phenols, polyphenols, and tannins. HPLC analysis 
revealed the presence of gallic acid. The antioxidant 
activity was assessed using the 1, 1-diphenyl-2picryl-
hydrazyl (DPPH) technique, as well as the prevention of 
lipid peroxide generation caused by the Fe2+ ascorbate 
system. They were discovered to have a high correlation 
with total polyphenol concentration. Antioxidant 
activity has been observed for mallotusinin and mucic 
acid 1, 4-lactone 3-Ogallate. Triphala is an effective 
scavenger of hydroxyl and nitric oxide radicals and has 
been shown to increase the capacity of experimental 
animals to withstand non-specific stress (5,28). 

Triphala against stress 
Triphala supplementation has been shown to 

alleviate stress. Triphala treatment for 48 days can 
prevent cold stress-induced behavioural and 
biochemical abnormalities such as an increase in 
immobilisation, with an increase in rearing, grooming, 
and ambulation activity, as well as a significant increase 
in lipid oxidation (LPO) and corticosterone levels (29). 
Triphala protects rats from noise-induced alterations in 
the antioxidant and cell-mediated immune response (5). 

Triphala in Wound healing 
The granulation tissue has a lower bacterial 

population and higher levels of collagen, hexosamine, 
and uronic acid. When collagen sponges infused with 
Triphala were used to treat wounds, they demonstrated 
higher thermal stability, water uptake capabilities, faster 
wound closure, improved tissue regeneration, and other 
benefits. The combination of epigallocatechin gallate 
with collagen leads to rapid wound healing activity 
(30).  

Antimicrobial activity of Triphala 
Triphala churna also has antibacterial 

properties against a variety of infections. Its extracts in 
acetone, ethanol, and methanol have a significant 
antibacterial potential against a wide range of bacteria, 
including Staphylococcus epidermidis, Staphylococcus 
aureus, Pseudomonas, and E. coli. Triphala and its 
constituents had an antibiotic impact on both gram-
positive and gram-negative bacteria, implying that 
active phytochemicals entered the bacterial cells 
through both walls. Triphala kwatha churna is 
antimicrobial and effective against a variety of bacterial 
infections. Triphala has antibacterial efficacy against 

pathogens such as Salmonella, Staphylococcus aureus, 
Pseudomonas, E. coli, and Bacillus isolated from 
worker and student wounds. Triphala is beneficial 
against enteric bacterial infections as well as 
enterococci. It has demonstrated broad-spectrum 
antibacterial efficacy against several resistant bacterial 
isolates. Triphala and its components have also been 
shown to be beneficial against harmful microorganisms 
in humans (31). 
  
Analgesic, antipyretic and ulcerogenic activities of 
Triphala 

Triphala's analgesic, antipyret ic , and 
ulcerogenic properties were compared with the 
nonsteroidal anti-inflammatory agent, Indomethacin in 
rat experimental models, and it was discovered that 
Triphala exhibited outstanding analgesic and antipyretic 
effects at both dose levels, with minimal gastrointestinal 
harm. In a recent study, the anti-ulcer efficacy of 
polyherbal formulation was investigated in rats with 
aspirin and pyloric ligation caused stomach ulcers (32).  

Triphala as an immune modulator.  
Triphala has immunomodulatory effects when 

assessed using the carbon clearance test and the 
Delayed-Type Hypersensitivity (DTH) reaction. 
Triphala's immunomodulatory properties can be 
attributed to flavonoids, alkaloids, tannins, saponins, 
glycosides, and phenolic chemicals (32). Furthermore, 
studies have validated several potential uses of 
Triphala, including free radical scavenging, antioxidant, 
immune-modulating, appetite stimulation, gastric 
hyperacidity reduction, dental caries prevention, 
antipyretic, analgesic, antibacterial, antimutagenic, 
an t i s t ress , wound hea l ing , an t i -ca r iogenic , 
hypoglycemic, anti-inflammatory, anticancer, 
hepatoprotective, adaptogenic, and chemoprotective 
(33). Triphala may also enhance appropriate digestion 
and absorption of food, improve circulation, relax bile 
ducts, lower serum cholesterol levels,  prevent 
immunosenescence, maintain endocrine system balance, 
and increase red blood cell and hemoglobin formation 
(28). 

Anti-inflammatory effects of Triphala  
Chronic inflammation is harmful and affects 

most major chronic health disorders. Triphala is 
effective as an anti-inflammatory drug. In one study, 
Triphala outperformed or was similar to normal 
medication treatment in several biochemical measures 
of inflammation (34,35). Triphala also decreased 
inflammatory markers, as well as bone and cartilage 
deterioration, in arthritic rats. Triphala extract was 
found to be much more effective than indomethacin, a 
nonsteroidal anti-inflammatory medication, in 
alleviating arthritic and inflammatory symptoms 
(28,30). 
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Table 1. Samhita and Nighantu (36) 

Discussion 
Following a review of the drug's qualities, it is 

discovered that Tannin's mode of anti-microbial action 
may be related to its ability to inactivate microbial 
adhesins, enzymes, and cell envelope transport proteins, 
which can treat or prevent a range of diseases. Surface-
exposed adhesins, cell wall polypeptides, and 
membrane-bound enzymes are the most likely targets of 
quines in the microbial cell (37). Flavones, flavonoids, 
and flavonols are known to be generated by plants in 
response to microbial infection and potent anti-
microbial compounds against a wide range of bacteria 
(18). Gallic acid has also been demonstrated to have 
hepatoprotective and antioxidant properties (21).  
Triphala has the potential in oral care to reduce the 
number of oral bacteria, tooth plaque, and gingivitis in 
human subjects by combining vitamin C and 
bioflavonoid. Triphala reduces stress, aids wound 
healing due to the incorporation of collagen sponges, 
and has analgesic, antipyretic, and ulcerogenic 
properties. It is more likely that antiseptic gargles and 
Gandusha aid in the maintenance and healing of 
Aphthous Ulcer. It has both local and systemic effects, 
however, it is most noticeable in local activities such as 
Gandusha. Several ulcers in the previous month were 
reported as oral ulcer activity. If there were no ulcers, 
this was scored zero; otherwise, it was scored one if the 
number of ulcers was greater than or equal to one. A 
100-mm line with extreme values at either end. Patients 

must mark the level of their pain on a line (28).  
Triphala has immunomodulatory qualities as well as 
Shothahara (anti-inflammatory) and Ropana (healing) 
characteristics, as well as anti-oxidant properties (33).  

Conclusion 
Triphala is the right medicine with therapeutic 

properties given to the world by Ayurveda. A wide 
range of human disorders can be treated with minimal 
negative effects. Triphala kwatha gandusha maintains 
and heals Aphthous ulcer oropharyngeal illness by 
increasing mechanical pressure inside the oral cavity, 
stimulating salivary glands, increasing vascular 
permeability, maintaining oral pH, and its anti-
inflammatory, anti-oxidant, and wound healing 
qualities.  
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Abstract

The�frequent�health�complaints�of�pediatrics�contributed�by�Respiratory�system�due�to�yet�to�develop�the�immunity�
and�system�proper,�some�of�the�complaints�even�continue�after�certain�age�due�to�family�history�or�history�of�allergy��
Allergic� Rhinitis� most� frequent� complaint� among� to� contribute,� which� is� having� the� features� like� excess� sneezing,�
Running�nose,�mild�headache.�It�is�correlated�with�Pratishyaya�in�Ayurveda�and�it�is�having�very�specific�treatment�for�
it�here�is�an�attempt�is�made�to�show�the�results�of�Ayurvedic�treatment�in�Allergic�Rhinitis.

Keywords:�Allergic�Rhinitis;�Ayurveda;�Pratishyaya.
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Introduction

Allergic� rhinitis� is� a� common� chronic� disease�
affecting� 20-30%� of� children.� Its� recognition� as� a�
major�chronic�disease�of�children�derives�from�its�
high� prevalence,� detrimental� effect� on� quality� of�
life� and� school� performance� and� comorbidities.1

Ayurved�helps�us�to�make�a�harmonical�relationship�
with�the�nature.�Human�contains�ve�sense�organs�
and�nasa�is�one�of�them�and�its�object�of�perception�
is� gandha.� Any� pathology� related� to� its� leads� to�
hampering� its� perception� to� the� particular� object�
not�only�associated�with� it�but�also�related� to�eye�
and�ear.

� � � � Modern� treatment� modalities� for� allergic�
rhinitis� management� includes;� oral� histamines,�
anti-cholinergic� agents,� mast� cells� stabilizers� and�
leukotriene�receptor�and�corticosteroids.�Although�
they� provide� symptomatic� relief� but� leads� to� side�

effects� and� remission� rate� among� children� is� 10-
23%.

Asatmyaindriyasamyoga� (misuse� of� sensory� and�
motor� organs),� prajnapradh� (living� against� social�
and� communal� codes)� and� parimana� (time� and�
season)�are�the�root�cause�of�all�types�of�disorders.��
In�ayurved�symptomatically�AR�can�be�correlated�
with�Vataj�Pratishyaya�which�is�explained�almost�by�
all�the�acharyas�under�nasagatarogas.�Its�complete�
etiology,� prodromal� symptoms,� diagnosis,� preve�
-ntion� and� curative� aspect� has� be� well� explained.�
In�present�case,�visiting�Kaumarbhritya�IPD�of�Shri�
BMK� Ayurved� Mahavidyalaya� hospital,� treated�
with�chikitsa�sutra�mentioned�in�ayurved�classics.

Case�Detail

A� male� patient� of� age� 11� yrs� attended� the�
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Kaumarbhritya�OPD�of�Shri�BMK�Ayurved�hospital�
on�1st�September�2020�with�complaints�of�running�
nose�when�exposed�to�wheater�change�and�certain�
allergens�since�2-3yrs.

According� to� patient’s� parent� the� child� was�
apparently� well� 3� years� before� then� he� gradually�
started� symptoms� of� kshavthu,� anaddhanasa�
(nasal� congestion),� tanusravapravartana� (thin�
nasal� discharge)� and� pihitnasa� (nasal� itching).�
Mode�of�onset� is� episodic�and�usually� is�seasonal�
in� periodicity� (cold� weather).� The� symptoms�
aggrevates� by� atisheetambupana� (intake� of� cold�
water)� and� relieves� gradually� and� by� having�
luke� warm� water.� For� these� complaints� he� took�
allopathic�medication�but�the�relief�was�temporary.�
With� these� complaints� he� visited� Kaumarbhritya�
OPD�for�further�management.�

History�of�past�illness

Nothing�contributory

Treatment�history:�In�between�period�for�two�months�
on�Anti�histamine�drugs�

Astavidha�Pareeksha

•� Nadi�-�78/min

•� Shabda�-�Spastha

•� Mala�-�Saama

•� Sparsha�-�Prakruit

•� Mutra�-�Prakrut

•� Druk�-�Prakruit

•� Jivha�-�Alipta

•� Ajruti�-�Madhyam

Personal�history

•� Diet�-�mixed

•� Sleep�-�Disturbed�due�to�nasal�congestion�

•� Micturation�-�5-6�times/day

•� Appetite�-�Adequate

•� Bowel�-�Incomplete�evacuation

Samprapti�Ghatak

•� Dosha�-�Vata�and�kapha

•� Srotodusti�-�Sanga

•� Dushaya�-�Rasa

•� UdbhavaSthana�-�Aamashya

•� Agni�-�Manda

•� VyaktaSthana�-�Nasa

•� Avastha�-�Aam

•� Sanchayasthana�-�Nasa,�gala

•� Srotas�-�Pranvaha

•� Rogamarga�-�Abhyantar

•� VyadhiVinishchaya�-�VatajPratishya

Intervention

The�patient�was�treated�with:�

•� Mukhabhyanga�with�murchitatilataila.

•� Followed�by�NadiSweda.

•� Nasya�with�Anutaila�4�drops�in�each�nostril.

•� Gandusha�with�haridrakashaya.

•� Dhoompana�with�haridradhoomvarti.

This�treatment�was�continued�for�7�days.

Results

1.� Paroxysmal� sneezing� which� was� 10-15�
sneeze/days� was� reduced� to� 1-2� sneeze/
day

2.� Nasal� obstruction� that� was� occasional�
and� subsides� with� decongestants� before�
treatment�became�occasional�and�subsides�
without�decongestant.

3.� Rhinorrhea� that� was� having� severe�
discharge�with�repeated�moping� reduced�
to�occasional�discharge.

4.� Itching�in�nose�that�was�severe�reduced�to�
moderate.

5.� Absolute� Eosinophil� count� was� 1200�
cells/mcl� reduced� to� 740� cells/mcl� after�
treatment�course.

Discussion

Ayurveda� treatment� protocol� not� only� cures� the�
disease� but� also� gives� the� precautionary� habit� to�
avoid� occurrence� of� the� disease.� As� per� classics�
Nasa� is� considered� only� route� to� Shira� (Nasa� hi�
shirasodwaram).� Nasya� is� one� of� treatment� in�
which�medication�is�induced�through�nostrils�and�
the� only� karma� which� has� been� included� in� the�
daily�regimen�and�also�used�in�pratishya.

� � In� present� case� Nasya� was� the� main�
shodhanaprakriya�as�it�can�expek�the�deep�seated�
doshas�and�can�cure�it�from�its�roots.�Anutaila�due�
to� its� sukshamaguna,� can� penetrate� the� minute�
srotas�of�nasa.�Tikta-katu�rasa,�laghu-tikshnaguna,�
ushanaveerya�and�katuvipaka�allows�it�to�remove�
the� vitiated� dosha� and� clears� the� srotas� (channel�
of�the�body).�It�not�only�nourishes�gandhaindiriya�
but� also� all� the� other� indriyas2� and� thus� prevent�
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the�other�complication�like�conjunctivitis�and�otitis�
media.�It�also�act�as�immuno-modulator�due�to�its�
balya� and� brihmhana� properties.3� The� immune�
modulation�will� reduce�the�inflammatory�process�
in�nasal�cavity�and�sinuses.

� � � Next� treatment� was� dhoompana� with�
haridradhoomvarti.�Haridra�(Curcuma�longa)�is�a�
part�of�livelihood�since�ancient�times�and�has�anti-
inflammatory,�anti-histaminic�and�wound�healing�
property.� When� give� in� the� form� of� dhoompana�
it� clears� the� channels� and� drain� the� excessive�
secretions�and�heel�the�wound�caused�by�repeated�
itching.� And� gandusha� by� haridrakashya� helps�
to� maintain� the� strength� of� indriyas� and� their�
respective�strengths4�as�well�as�moisten�the�throat.

� � � In� the� study� both� the� drugs� and� procedures�
used�have�highly�significant�results�in�Nasasrava,�

itching,�sneezing�and�nasal�significant.

Conclusion

Allergic� rhinitis� is� generally� ignored� disease�
and� often� treated� by� Non-medico� workers.�
But� it� is� important� to� note� that� undertreated�
Allergic� rhinitis� detract� from� the� quality� of�
life,� aggravates� asthma� and� enhances� its�
progression.�This�calls�for�the�early�detection�
and�complete�treatment�of�the�disease.

Staring�with�the�ayurvedic�treatment�in�early�
stages� of� AR� can� prevent� its� complication�
and� cures� earlier.� Nasya,� dhoompana,�
local� abhyanga� and� gandusha� is� effective�
in� rhinorrhea,� snizzing,� itching� and� nasal�
congestion.�Anutaila�and�haridra�are�better�in�
anti-inflammatory,� anti-histaminic� properties�
and�builds� the� immunity�of� the� patients�and�
helps� in� coping� with� the� disease.� There� is�
further� scope� of� study� to� be� conducted� in�
larger�group�of�patients.�
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ABSTRACT 

The polymers selected for sustaining the release of drug were HPMC 

K15 M and Eudragit RL 100. The patches were formulated using 

combination of polymers and PEG 400 as plasticizer. The transdermal 

patches were evaluated for their physicochemical properties. All the 

prepared formulations showed good physical stability. The ex vivo skin 

permeation studies were performed using Franz diffusion cell. The 

results followed the release profile of metoprolol followed mixed 

higuchi and peppas kinetic in different formulations. However, the 

release profile of the optimized formulation F2 (R2 = 0.9808 peppas) 

indicated that the permeation of the drug from the patches was 

governed by a diffusion mechanism. Based on the observations, it can 

be reasonably concluded that HPMC K15 M and Eudragit RL 100 

polymers are better suited for the development of transdermal patches 

of Metoprolol. Out of all the formulated patches F2 showed good 

permeation in 8hrs. So F2 formulation was selected as best formulation.   

 

KEYWORDS: Transdermal patches, Metoprolol, HPMC K15 M, Eudragit RL 100, 

permeation enhancer, ex vivo skin permeation study. 

 

INTRODUCTION 

Transdermal drug delivery system is defined as the topically administered medications in the 

form of patches which when applied to the skin deliver the drug, through the skin at a 

predetermined and controlled rate. Transdermal therapeutic systems are also defined as a self-
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contained, discrete dosage forms which, when applied to the intact skin, deliver the drug 

through the skin at control rate to the systemic circulation.
[1]

 

 

The transdermal route of administration is recognized as one of the potential routes for the 

local and systemic delivery of drugs. It offers many advantages over conventional 

administration such as enhanced efficacy, increased safety, greater convenience, improved 

patient compliance and absence of hepatic first pass metabolism. It excludes the variables that 

affect drug absorption from the gastrointestinal tract such as pH, enzymatic activity and drug 

food interactions. This approach of drug delivery is more pertinent in case of chronic 

disorders, such as hypertension, which require long term dosing to maintain therapeutic drug 

concentration. The transdermal route of administration is capable of avoiding the hepatic first 

pass effect, thus achieving higher systemic bioavailability of drugs.
[2]

 

 

Metoprolol (MP) a beta1-selective adrenergic blocking agent, has become well established as 

a first choice drug in the treatment of mild to moderate hypertension and stable angina and is 

beneficial in post-infraction patients. It is effective when used alone or in combination with 

other high blood pressure medications. Beta blocker decreases the force and rate of heart 

contractions, thereby reducing the demand for oxygen and lowering blood pressure.
[3]

 

  

MATERIALS AND METHODS 

Materials 

Metoprolol Tartrate was a gift sample from Vergo Pharma Research Pvt, Ltd goa. HPMC 

K15 M was a gift sample from Colorcon Research Laboratories Pvt, Ltd and Eudragit RL 100 

were gift sample from Evonika deggusa Mumbai. Polyethylene glycol 400 was a gift sample 

from Hi-Media Pvt, Ltd Mumbai. All chemicals and reagents were of analytical and 

pharmacopeial grade. 

 

Method 

Matrix type transdermal patches containing metaprolol were prepared by solvent casting 

technique. First three formulation were prepared with HPMC K15 M and Eudragit RL 100 in 

the percentage of 1.5%, 1.5%, 1.5% and 1%, 2%, 3% respectively and second three 

formulation were prepared with HPMC K15 M and Eudragit RL 100 in the percentage of 2%, 

2%, 2% and 0.5%, 1%, 1.5% respectively, using distilled water, ethanol and PEG 400. The 

weighed quantity of polymers was soaked overnight in a beaker containing 10ml of distilled 

water. The polymeric solution was then stirred for 1hour on a magnetic stirrer and metoprolol 
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was added in the polymeric solution and again kept for stirring 2hours to get homogenous 

solution. In another beaker weighed quantity of Eudragit RL 100 and ethanol were added. 

This mixture was then added to the previous solution. The above two polymeric solution 

were stirred together for 3hours on magnetic stirrer to form a homogeneous mixture. The 

appropriate amount of plasticizer polyethylene glycol 400 was added to the homogeneous 

mixture. Then the solution was continuously stirred for 2 hrs. Finally, the solution was set 

aside for removal of air bubbles and the solution was then casted into Petri plates pre-

lubricated with glycerin. The patches were kept overnight for drying. The patch were 

carefully removed after drying and cut into 4×4 centimeter square size. Patches with any 

imperfections were not considered for further evaluation. The final samples of patches were 

wrapped in a butter paper followed by aluminium foil and stored in the desiccator for further 

use.
[4]

 

 

The formulated transdermal patches of metoprolol were evaluated for the following 

properties 

Physical Appearance and Surface texture 

This parameter was checked simply with visual inspection of patches and by feel or touch. 

 

Thickness of patches 

Thickness of the patch was measured using Vernier Calliper. The thickness was measured at 

three different spots of the patches and average was taken. This is essential to ascertain 

uniformity in the thickness of the patch as this is directly related to the accuracy of dose in 

the patch.  

 

Weight of the films 

4×4cm
2 

of the patch was cut at 3 different places from the casted patch. The weight of each 

patch was measured on analytical balance and average weight was calculated. It is desirable 

that patches should have nearly constant weight. It is useful to ensure that a patch contains 

the proper amount of excipients and API. 

 

Folding endurance of patches 

The folding endurance was measured manually for the prepared patches (4×4cm
2
). It is 

expressed as number of times the patch is folded at the same place either to break the patch or 

to develop visible cracks. This is important to check the ability of sample to withstand 

folding. This also gives an indication of brittleness. This was determined by repeatedly 
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folding one patch at the same place till it break. The number of times the patch could be 

folded at the same place without breaking/cracking gave the value of folding endurance.
[5]

 

 

Drug content uniformity 

In order to ascertain the uniform distribution of the drug in the patches, the content 

uniformity test was carried out utilizing the pharmaceutical standard by means of a 

UV/visible spectrophotometer. The transdermal patch of specified area (4×4 cm
2
) was 

dissolved in 100ml pH 6.8 phosphate buffer. This was then shaken in a mechanical shaker for 

2hours to get a homogeneous solution and filtered. The drug content in each formulation was 

determined by measuring the absorbance at 274nm after suitable dilution using a UV/visible 

spectrophotometer.
[6]

 

 

Moisture content 

The patches were weighed individually and kept in a desiccator containing activated silica at 

room temperature for 24hrs. Individual patches were weighed repeatedly until they showed a 

constant weight. The percentage of moisture content was calculated as the difference between 

initial and final weight with respect to final weight.
[7]

 

 

Water vapour transmission 

The water vapour transmission is defined as the quantity of moisture transmitted through unit 

area of a patch in unit time. The water vapour transmission data through transdermal patches 

are important in knowing the permeation characteristics. Glass vials of equal diameter were 

used as transmission cells. These transmission cells were washed thoroughly and dried to 

constant weight in an oven. About 1gm of fused calcium chloride as a desiccant was taken in 

the vials and the polymeric patches were fixed over the brim with the help of an adhesive 

tape. These weighed vials were stored in a humidity chamber at an RH of 80% with the 

temperature set to 30ºC for a period of 24hours. The weight gain was determined every hour 

up to a period of 24hours.
[8]

 

The water vapour transmission was calculated using the equation 

Rate = WL/S 

Where W is gm of water permeated / 24hr. 

L is thickness of the patch 

S is exposed surface area of the patch 
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Skin irritation study 

Skin irritation is defined as a non-immunological local inflammatory reaction which is 

usually reversible and characterized by erythema and edema, following single or repeated 

application of a chemical to the same cutaneous site. The primary irritation to the skin due to 

patch was evaluated by the Draize test using a live rabbit. The dorsal part of rabbit was 

carefully shaved, and kept for 24hours under observation. The patch (4×4 cm
2
) was applied 

on the shaved skin for 24hours. After the patch was removed, condition of the dorsal skin 

were observed and classified in to five grades (points 0-4) on the basis of the following; point 

0, without erythema or edema; point 1, very slight erythema or edema; point 2, obvious 

erythema or edema; point 3, medium erythema or edema; point 4, strong erythema or edema 

and slight incrustation.
[9]

 

 

In vitro drug release study 

The in vitro diffusion study is carried out by using Franz Diffusion Cell. The dialysis 

membrane is taken as semi permeable membrane for diffusion. The Franz Diffusion Cell has 

receptor compartment with an effective volume approximately 60ml and effective surface 

area of permeation 4sq.cms. The dialysis membrane is mounted between the donor and the 

receptor compartment. A weighed amount of transdermal patch is placed on one side of 

membrane. The receptor medium is phosphate buffer pH 6.8. The receptor compartment is 

surrounded by water jacket to maintain the temperature at 37±0.5ºC. Heat is provided using a 

thermostatic hot plate with a magnetic stirrer. The receptor fluid is stirred by Teflon coated 

magnetic bead which is placed in the diffusion cell. The samples were withdrawn at different 

time intervals and analyzed for drug content spectrophotometrically. The receptor phase was 

replenished with an equal volume of phosphate buffer at each sample withdrawn. The 

samples were analyzed spectophotometrically at 274nm taking phosphate buffer pH 6.8 as 

blank. The cumulative percentage drug release at various time intervals were calculated and 

plotted against time.
[10]

 

 

Ex vivo skin permeation studies 

Ex vivo skin permeation studies were performed by using a Franz diffusion cell with a 

receptor compartment capacity of 60mL. The excised rat dorsal skin (Wistar albino) was 

mounted between the donor and receptor compartment of the diffusion cell. The formulated 

patches (4×4cm
2
) were placed over the skin and tied with rubber. The receptor compartment 

of the diffusion cell was filled with phosphate buffer pH 6.8. The whole assembly was fixed 



www.wjpps.com    │    Vol 10, Issue 2, 2021.    │   ISO 9001:2015 Certified Journal    │ 

 

 

 

958 

Umashri et al.                                             World Journal of Pharmacy and Pharmaceutical Sciences 

on a magnetic stirrer, and the solution in the receptor compartment was constantly and 

continuously stirred using magnetic beads at 50 rpm. The temperature was maintained at 37 ± 

0.5ºC. Samples of 1 ml were withdrawn at suitable time intervals of 15, 30, 90, 120, 180, 

240,300,360, 420 and 480 minutes and were analysed at 274nm spectrophotometrically by 

using UV-visible spectrophotometer to determine the amount of drug permeated. The 

receptor phase was replenished with an equal volume of phosphate buffer each time the 

sample was withdrawn.
[11]

 

 

Stability studies 

Stability studies are the series of tests designed to obtain information on the stability of the 

pharmaceutical product in order to define its shelf life and utilization period underspecified 

packaging and storage conditions. 

 

Procedure 

From the batches of transdermal patch of metoprolol, optimized formulation was tested for 

stabilitystudies. Patches of optimized formulation were stored at two different storage 

conditions: i) Normal  Condition35°C ± 2°C/60% RH ± 5% RH and ii) Accelerated 

Condition45°C ± 2°C/75% RH ± 5% RH by using stability chamber (Ajinkya IM 3500 

series) for a period of 60 days. Each patch was wrapped in a butter paper followed by 

aluminium foil and placed in an aluminium pouch. The patches were evaluated for water 

vapour transmission, drug content and in vitro drug release after storage for 30 and 60 days. 

The values for in vitro release from the patches were calculated and were compared for 

change in diffusion cell.
[12]

 

 

RESULTS AND DISCUSION  

Physical Appearance and Surface texture 

All the patches were cream white in appearance. The colour imparted may be due to the 

colour of the drug used. All the patches were having smooth surface and they were elegant in 

appearance. 

 

Thickness of films 

The thickness of the film was measured using a Vernier calliper and the values are given in 

the Table 2. The average thickness of the films ranged from 0.198 to 0.226 mm. It was 

observed that the thickness of the patches was gradually increasing with the increase in the 
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amount of polymers. All the formulations showed uniform thickness. The comparative values 

of thickness of all the formulations are shown in table 2. 

 

Weight of the films 

The weight of each patch was determined on analytical balance and average weight was 

calculated. The mean weight of all patches ranged from 0.162 to 0.342g as shown in Table 2. 

The weight of the patches was increasing with the increase in the amount of polymers. The 

comparative weights of all the formulations are shown in table 2. 

 

Folding endurance of patches 

Folding endurance was determined by repeated folding of the patch at the same place till it 

breaks. The number of times the patch is folded without breaking is taken as the folding 

endurance value. The folding endurance values of all the formulations were found to be in the 

range of 313±4.163 to 360±9.07. A result showed that as the concentration of the polymer 

and plasticizer increases, folding endurance of the patch increases. The values of folding 

endurance for all formulations are given in Table 2. 

 

Water vapour transmission 

Eudragit RL 100 and HPMC K15 M patch showed good water vapour permeation. The 

enhancement of water vapour permeation with increase of eudragit RL 100 and HPMC K15 

M is due to the irregular arrangement of molecules in the amorphous state, which usually 

causes the molecules to be spaced further apart than in a crystal. Hence, the specific volume 

is increased and the density is decreased compared to that of crystal, which leads to the 

absorption of vapour into their interstices. All the formulations were permeable to water 

vapour shown in the table 3. 

 

Moisture content 

The patches was weighed and kept in a desiccator containing calcium chloride at 40ºC in a 

drier for at least 24h or more until it showed a constant weight. The moisture content was the 

difference between the constant weight taken and the initial weight and was reported in terms 

of percentage (by weight) moisture content (table 3). 

 

Drug content uniformity 

The drug content uniformity test was performed to ensure uniform distribution of drug. In 

each case three patches were used for the study and the average drug content was calculated. 



www.wjpps.com    │    Vol 10, Issue 2, 2021.    │   ISO 9001:2015 Certified Journal    │ 

 

 

 

960 

Umashri et al.                                             World Journal of Pharmacy and Pharmaceutical Sciences 

The percentage drug content of all the formulations was found to be in the range of 90.4±1.4 

to 96.35±1.08 as shown in Table 3. The results indicated that the drug was uniformly 

distributed in all the formulations. As per the USP requirements, the patches found to meet 

the criteria for content uniformity. The Standard Deviation (SD) value calculated for drug 

content of all the formulation is very less suggesting that the drug was uniformly dispersed 

throughout all the patches thus indicating reproducibility of the technique used to prepare the 

patches. 

 

In vitro drug release profile of formulation F1-F6 

The in vitro drug release of Metoprolol from various transdermal patches was studied using 

Franz type of diffusion cell. The permeability studies were carried out across dialysis 

membrane. Sample of 1ml was withdrawn and replaced with the same volume of fresh 

receptor solution, to the sampling port of the diffusion cell at predetermined time intervals till 

8hrs. The absorbance of withdrawn samples was measured at 274nm to find out the 

%cumulative drug release of each formulation. The experiments were done in triplicates, 

simultaneously blanks were also run and the average value reported. From figure1 and 2 we 

can conclude that %cumulative release of drug depends on the concentration of HPMC K15 

M and Eudragit RL 100. If concentration of HPMC K15 M increases and Eudragit RL 100 

decreases there would be increase in the release of drug. Decrease in the concentration of 

HPMC K15 M and increase in the concentration of Eudragit RL 100 gives better sustained 

release of drug. The in vitro diffusion study showed that drug permeation through the dialysis 

membrane from F1, F2, F3, F4, F5 and F6 was 72.70%, 78.57%, 80.37%, 98.59%, 94.82% 

and 85.04% respectively in 8hrs. The %cumulative drug release was in the order 

F1<F2<F3<F6<F5<F6 respectively.  

 

Kinetic modeling of drug release 

The cumulative amount of drug permeated per square centimeter of patch through dialysis 

membrane was plotted against time was fitted in zero, first and higuchi kinetic model. As 

indicated in table 4, the release profile of formulations F1, F3, F4, F5, F6 followed higuchi 

order kinetics. However, the release profile of optimized formulation F2 (r
2
0.9808 for 

peppas) indicated that the permeation of the drug from the patches was governed by a 

diffusion mechanism.
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Ex vivo skin permeation studies 

Ex vivo permeation study was performed on formulation F2 because it shows sustain drug 

release; less water vapour transmission as well as optimum drug content. The ex vivo study 

was carried out through rat dorsal skin using modified Franz diffusion cell apparatus. The 

study was carried out for 8hrs. The percentage of drug permeated was calculated and plotted 

against time and the results are shown in figure 3. The optimized transdermal patch F2 

showed that 94.79% of drug was permeated through the rat dorsal skin at the end of 8hrs. 

 

Stability studies 

Stability studies were carried out on the optimized formulation F2 as per ICH guidelines for 

60 days. Formulation F2 showed no major change in appearance. The results of drug content, 

water vapour transmission and in vitro drug release after 30 and 60 days at different storage 

conditions are shown in Table 5. Minor decrease was observed in the % drug content as well 

as in the drug release values over a period of 60 days when stored at room temperature and 

accelerated condition. 

 

Hence, it can be concluded that the formulation F2 exhibited acceptable stability profile at 

normal room condition (35°C ± 2°C/60% RH ± 5% RH) and at accelerated condition (45°C ± 

2°C/75% RH ± 5% RH) for a period of two months. 

 

Skin irritation test 

The rabbits were used for the skin irritation test. The control group was not applied with any 

formulation, the standard group was applied with the saline water (0.9%) a standard irritant 

and the test group was applied with the optimized formulation F2 and it was observed for 

irritation at the end of 24hrs. In case of standard group there was moderate erythema with 

slightedema and score given to it was 3.2 and the test group showed no irritation. Since no 

irritation persists the optimized formulation passes the skin irritation test. 

 

Table 1: Formulation chart of metoprolol transdermal patch.  

Formulation 

Code 

Metoprolol 

(mg) 

HPMC K15 M 

(%w/v) 

Eudragit RL 

100 (%w/v) 

PEG 400 

(%v/w) 

Ethanol 

(mL) 

F1 50 1.5 1.0 0.5 5 

F2 50 1.5 2.0 0.5 5 

F3 50 1.5 3.0 0.5 5 

F4 50 2.0 0.5 0.5 5 

F5 50 2.0 1.0 0.5 5 

F6 50 2.0 1.5 0.5 5 
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Table 2: Evaluation of surface texture, thickness, weight and folding endurance of 

transdermal patches of metoprolol. 

Formulation 

code 

Surface texture Thickness 

(mm)* 

Weight (g)* Folding 

Endurance* 

F1 Smooth 0.198±0.020 0.254±0.008 313±4.163 

F2 Smooth 0.219±0.006 0.162±0.028 317±7.50 

F3 Smooth 0.203±0.022 0.282±0.006 325±13.61 

F4 Smooth 0.226±0.005 0.342±0.008 330±15.14 

F5 Smooth 0.206±0.049 0.307±0.0193 345±10.58 

F6 Smooth 0.221±0.018 0.337±0.007 360±9.07 

*Data are expressed as Mean ± SD (n=3) 

 

Table 3: Evaluation of water vapour transmission, moisture content and drug content of 

transdermal patch of metoprolol. 

Formulation 

code 

Water vapour 

transmission 

(gm./cm
2
)* 

Moisture content 

(%)* 

Drug       

content (%)* 

 

Drug release 

(%) 

F1 0.034±0.008 17.25±12.42 90.4±1.4 72.70±0.002 

F2 0.025±0.003 23.96±3.60 95.28±0.75 78.03±0.005 

F3 0.038±0.006 11.71±2.986 92.93±2.21 80.37±0.016 

F4 0.05±0.004 7.74±2.980 94.70±0.71 98.59±0.002 

F5 0.036±0.009 10.14±0.951 96.35±1.08 94.82±0.014 

F6 0.045±0.005 10.17±0.977       96.35±0.94       85.04±0.01 

*Data are expressed as Mean ± SD (n=3) 

 

Table 4: Kinetic modeling of drug release. 

Formulation Zero 

order 

(R
2
) 

First 

order 

(R
2
) 

Higuchi 

matrix 

(R
2
) 

Peppas Hix. 

crow 

Best fit 

model (R
2
) (n) 

F1 0.778 0.9338 0.9837 0.9801 0.4959 0.8952 Matrix 

F2 0.6959 0.9262 0.9708 0.9808 0.4453 0.8701 Peppas 

F3 0.825 0.9735 0.9873 0.9723 0.5694 0.9416 Matrix 

F4 0.7395 0.741 0.969 0.9470 0.5411 0.9527 Matrix 

F5 0.877 0.0.9607 0.993 0.983 0.6014 0.9878 Matrix 

F6 0.612 0.626 0.699 0.6968 1.930 0.4178 Matrix 
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Table 5: Stability studies of optimized formulation F2 after 30 and 60 days storage at 

different conditions. 

Evaluation 

parameters 

Optimized formulation F2 

Initial 

(zero 

days) 

Normal condition 

35ºC±2ºC/60%RH ± 5%RH 

Accelerated condition 

45ºC±2ºC/75%RH ± 5%RH 

30days 60days 30days 60days 

Water vapour 

transmission 

gm./cm2 

0.036 0.031 0.029 0.025 0.021 

% drug content 96.14 96.01 95.90 95.87 95.75 

In vitro drug 

release (%) 
78.03 77.96 77.88 77.78 77.57 

 

 

Figure 1: In vitro drug release formulation of F1-F3. 

 

 

Figure 2: In vitro drug release formulation of F4-F6. 
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Figure 3: Comparative in vitro diffusion profile of formulation F2, pure drug and Ex 

vivo skin permeation of formulation F2.  

  

CONCLUSION  

Metoprolol transdermal patch was prepared successfully, all formulated patches showed good 

appearance without any imperfections. It was seen that with the increases in polymer 

concentration there was increase in weight and thickness of patches. The polymer 

concentration goes on increases the water vapour transmission decreases and was in the range 

of 0.025mg./cm2 to 0.05gm./cm2. The moisture content was in the range of 7.74% to 

23.96%, the prepared formulation were low, which help the formulations could remain stable 

and reduce brittleness during long term storage. Based on the present study it can be 

concluded that the transdermal administration of Metoprolol increases the bioavailability and 

reduces first pass metabolism. 
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ABSTRACT
The present research work aims at developing HPTLC fingerprints of two sources of Bharangi 
Clerodendrum serratum (Linn.) and Clerodendrum indicum (Linn.), along with in vivo anti-
asthmatic evaluation in OVA-induced Wistar rat model. Air dried roots of both plants were 
subjected for extraction by maceration followed by soxhlet using ethanol (80%). Further a 
HPTLC fingerprints was developed for the quantification of Oleanolic acid and Stigma sterol 
to distinguish both the plants. The anti-asthmatic activity of Clerodendrum serratum and 
Clerodenrum indicum was evaluated in Ovalbumin induced Wistar rat model and inflammatory 
parameters like absolute eosinophil count in BALF, total leukocyte count in BALF, absolute 
eosinophil count in the Blood, IgE antibodies in serum along with the histopathological 
changes of lungs were studied. HPTLC fingerprinting showed the presence of Oleanolic acid 
in Clerodendrum serratum and it was found to be absent in Clerodendrum indicum whereas 
Stigmasterol was found to be present in Clerodendrum indicum and absent in Clerodendrum 
serratum. In in vivo anti-asthmatic activity, test drugs have shown significant decrease in 
inflammatory parameters such as Absolute eosinophil count in Blood, Absolute eosinophil 
count in BALF, Total leukocyte count in the BALF and Concentration of IgE antibodies. Among 
Extract treated groups CSE1 and CSE2 showed good results with p<0.0001 when compared 
with asthmatic group. All the studied parameters clearly conclude that both these plants 
with controversial botanical identity can be distinguished based on their physiochemical and 
HPTLC fingerprint profiles. The results suggest that the hydroalcoholic extracts of both the 
plants significantly possess anti-asthmatic activity.
Key words: Bharangi, Clerodendrum serratum, Clerodendrum indicum, HPTLC,  
Anti-asthmatic activity.
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INTRODUCTION
Traditional herbal drugs with various phytoconstituents and properties 
have been used as medicines for the treatment of a wide range of 
diseases from ancient times. These medicines have been considered 
to be intrinsically safe, due to their natural occurrence, efficacy and 
less side effects.[1] The special status for botanical medicines is due to 
their complex composition and the resulting challenges for analytical 
methodologies and activity test. Now a days a shift has been taking place 
from classical herbal drugs to phyto-pharmaceuticals, which defined as 
labeled or standardized extracts.[2] A number of Indian medicinal plants 
are using for treating various disease conditions. They may be tonics, 
antimalarial, antipyretics, aphrodisiacs, expectorants, hepatoprotectives, 
antirheumatics, diuretics etc. However, proper methodologies for the 
research and development are the need of the day for tapping the full 
therapeutic potentials of plants.[3]

HPTLC is a powerful modern analytical method for qualitative, 
quantitative standardization and simultaneous assay of several 
components in a multi-component formulation.[4] It has been investigated 
for Authentication of various species of plant along with evaluation 
of stability and consistency.[5] In this regard, this project was selected 
to develop the HPTLC fingerprint and quality control parameters for 

Clerodendrum serratum and Clerodendrum indicum belonging to 
Verbenaceae family, which are commonly known as Bharangi. It is one 
important herb used in many formulations in Ayurveda for various 
ailments. These plants are used clinically in treatment of bronchitis, 
asthma, fevers, blood disease, tumors, inflammations, burning sensation, 
epilepsy, malaria, ulcer and wounds. Leaves are used in fever and 
hiccough. Root bark contains mainly sapogenins, while leaves contain 
flavonoids and phenolic acids.[6] 

Asthma is a chronic inflammatory condition associated with repeated 
wheezing, breathlessness, chest tightness and coughing.[7] At present, it 
is managed by using beta-2 agonist, anticholinergics, methylxanthines, 
mast cell stabilizers, leukotrine antagonist, glucocorticoids, Anti-IgE 
antibody like omalizumab and need to be used for prolonged time. 
Since from ancient days people have found the relief from the disease 
by using natural products, the natural drugs used in the treatments of 
asthma are enumerated as Ephedra, Vasaka, Licorice, Coleus forshosli, 
Tylophoraindica, Ginkobilobo, Shinpi and Nyctanthesarbotristis Linn.[8] 
Clerodendrum serratum and Clerodendrum indicum are used as anti-
asthamatic agents in traditional system of medicine under the name 
Bharangi. The proposed research work is adopted to provide beneficial 
information regarding the standardization and in vivo anti asthamatic 
activity of the two species of Bharangi. 
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MATERIALS AND METHODS
Chemicals and Reagents
The solvents used for HPTLC analysis such as chloroform, formic acid, 
toluene, methanol were purchased from Merck, Mumbai. Stigmasterol 
was procured from Sigma–Aldrich, Bangalore. All other reagents used 
were of laboratory grade.

Collection of Plant material 
The plants of Clerodendrum serratum was collected from the local areas 
of kanburgi, Belagavi and its botanical identification was confirmed from 
RMRC-ICMR, Belagavi, (Karnataka), India. The herbarium specimens of 
the plants have been deposited at RMRC-ICMR with accession number 
RMRC-1286. Clerodendrum indicum was procured and authenthified by 
Dr. Madhava Chetty, Professor at Sri Venkateshwara University, Tirupati, 
Andhra Pradesh. The voucher specimens of the species have been 
deposited in RMRC and preserved with accession numbers RMRC-992 
and SVU-1169.

Processing and Extraction of plant material
The roots of the collected plants were washed, shade dried and powdered 
then subjected to maceration with ethanol (80%) for 24 hr. The marc was 
then subjected to successive hot continuous extraction (soxhlet) with 
ethanol. The extract was filtered and concentrated in Rota evaporator 
at 50°C.60 

Pharmacognostic Evaluation[9]

Dry powdered roots were subjected for various quality control 
parameters like Extractive value, ash value, swelling index and foaming 
index by following standard procedures. Hydro alcoholic extracts of both 
the species were subjected to phytochemical screening for analyzing the 
presence of secondary metabolites.

HPTLC Fingerprinting analysis[10,11]

Preparation of standard and sample solutions
The stock solutions of standard Stigmasterol and Oleanolic acid were 
prepared by dissolving 5mg of each in 5ml of methanol (1.0mg/ml) 
separately. The above solution 1ml was taken and further diluted with 
10ml of methanol (0.1mg/ml) this stock solution was used to make 
calibration curves of Stigmasterol and Oleanolic acid. Sample Solutions 
of the extracts of Clerodendrum serratum and Clerodendrum indicum 
were prepared by dissolving 500mg of each of the extracts in 5 ml of 
methanol.

Chromatographic conditions 
Precoated TLC silica gel Aluminium plates 60 F254 (20X10cm, 250µm 
thickness, Merck, Darmstadt, Germany) were used for chromatographic 
analysis. The sample solution were applied on the plates in the form of 
bands of 8mm width with the help of Hamilton syringe(100µl) using 
CAMAG Linomat V (Camag, Muttenz, Switzerland) sample applicator 
and were controlled by WinCATS software 1.4.4. Plates were developed 
in 20 x 10 cm twin trough glass chamber (Camag, Muttenz, Switzerland). 
A TLC scanner IV was used for scanning the HPTLC plates. Two 
different aliquots of solution of the extracts (10.0, 20.0µl) and that of 
standard (2.0, 5.0µl) were applied on 10 x 10 cm HPTLC plates for the 
generation of fingerprint profile. 
For analysis with Stigmasterol, the mobile phase consisted of toluene: 
ethyl acetate: formic acid in the ratio of 14.5: 3.5: 0.1 and for the analysis 
with Oleanolic acid the mobile phase consisting of toluene: ethyl 
acetate: formic acid in the ratio of 16: 4: 0.1 was used per plate. The 
optimized chamber saturation time for mobile phase was 10 min at room 

temperature (25 ± 2°C) at relative humidity of 60 % ± 5 RH. The plates 
were developed and scanned within 10 min using densitometric scanner 
IV in the remission mode at 254, 366 and 540nm. The quantitative 
analysis was carried out by comparing the retention time and peak area 
of the standards and that of the sample extracts.

Pharmacological investigation
Animal selection
Albino Wistar rats weighing 100-120 gm were used in the experiment 
and female albino wistar rats weighing 100-120gm used for acute 
toxicity. The rats were kept on ad libitum feed and water. After fifteen 
days of acclimatization period, they were randomly selected for different 
experimental groups. Ethical clearance was obtained from Institutional 
Animal Ethics Committee (IAEC) Resolution No. KLECOP/IAEC/
Res.17-31/08/2013.

Acute oral toxicity study and dose selection
The acute oral toxicity study was carried out as per the guidelines set by 
Organization for Economic Co-operation and Development (OECD), 
revised draft guidelines 423. According to Acute Oral Toxicity study, 
hydro-alcoholic Clerodendrum serratum and Clerodendrum indicum 
extract did not show any significant toxic effect till 2000mg/kg dose. 
Thus, in the present study, the anti-asthmatic effect of Clerodendrum 
serratum and Clerodendrum indicum extracts was evaluated against 
Ovalbumin induced asthmatic rats with the dose of 400mg/kg (1/5 of 
LD50) and 200mg/kg(1/10 of LD50) for each extract.

Induction of Asthma[12]

Asthma was induced in rats by i.p administration of alum precipitated 
OVA and Ovalbumin exposure in histamine chamber.
Sensitization: In this stage animals are sensitized with the alum 
precipitated Ovalbumin allergen through the intra peritoneal route of 
administration.
Challenge: To the sensitized animals the Ovalbumin allergen is 
administered through the aerosol form at 1% concentration in PBS 
solution from 14th day to 35th day. Then the dose is increased and aerosol 
of ovalbumin was administered from the 36th day to 42nd day at 2% 
concentration.

Animal groupings and treatment
Animals were randomly divided into six groups (6 rats/group). Asthma 
is induced by ovalbumin (OVA). Group 1 received only Phosphate 
Buffer saline which served as a normal control (untreated), group 2 
OVA-aerosols, groups 3 and 4 received different doses of Clerodendrum 
serratum extracts (200 and 400 mg/kg p.o.). Group 5 and 6 received 
different doses of Clerodendrum indicum extracts (200 and 400 mg/kg 
p.o.). (Table 1)

Table 1: Animal groupings for in vivo anti-asthmatic study.

Group type Group Description

Normal Group 1 PBS (1 ml P.O) for 14 – 42nd day

Asthma Group 2 Only OVA Aerosol

Asthma+CSE1 Group 3 CSE (200mg/kg P.O) + OVA Aerosol

Asthma +CSE2 Group 4 CSE (400mg/kg P.O) + OVA Aerosol

Asthma +CIE1 Group 5 CIE (200mg/kg P.O) + OVA Aerosol

Asthma +CIE2 Group 5 CIE (400mg/kg P.O) + OVA Aerosol
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Evaluation parameters
On the 43rd day animals were anaesthetized, blood was collected through 
retro-orbital puncture and subjected for biochemical studies, serum is 
separated for IgE estimation, lungs are separated for the Histopathology 
studies and BALF is collected from trachea by using catheter.

Eiosinophil count in blood:
Blood was allowed to coagulate for 20 min and then centrifuged at 2000 
rpm for 15 min. The serum was separated and used for estimations of 
eiosinophis.

Estimation of eiosinophil’s and WBC in BALF
Bronchiolar lavaging was done with the normal saline 7ml normal saline 
was flushed in to bronchi by using feeding needle. Cells in the Lavage 
treated with ACK buffer which kills RBC and WBC cells was collected by 
centrifuging at 5000rpm for 10 min they were stored in 20%foetal bovine 
serum in RPMI solution. WBC cells was counted by using WBC diluting 
fluid. By using total leukocyte count and differential leukocyte count, 
absolute eosinophil count was done by using indirect method.

IgE Estimation
The concentration of IgE in serum was determined using sandwich 
ELISA kits according to the manufacturer’s instruction. The absorbance 
was measured at 450 nm using a micro plate reader.

Histo-pathological evaluation of lungs
To obtain information about the histological changes in lungs was 
observed by performing Histopathology of Lungs in normal, diseased, 
CSE1, CSE2, CIE2, CIE2 group’s animals. Lungs are embedded in 
paraffin, sectioned and stained with hematoxylin and eosin.[12,13] 
Pathological changes in lungs was observed and reported.

Statistical analysis
Results were expressed as Mean ± S.D., where n= 6. Differences among 
data were determined using one way ANOVA followed by Tukey’s 
multiple comparison test (Graph Pad Prism software, version 5.01). 
p<0.05 was considered statistically significant.

RESULTS AND DISCUSSION
Pharmacognostic evaluation
The dried powdered roots of both the plants species were evaluated 
for pharmacognostic evaluation and the results for each parameter is 
summarized in Table 2. The preliminary phytochemical studies revealed 
the presence of major chemical constituents in ethanol extracts of 
both the plants such as alkaloids, flavonoids, terpenoids and tannins. 

Anthraquinone glycosides were found to be absent in both the plants. 
Whereas cardiac glycosides were found to be present in Clerodendrum 
serratum and absent in Clerodendrum indicum. Saponins were found 
to be present in Clerodendrum serratum and absent in Clerodendrum 
indicum.

HPTLC Fingerprinting
HPTLC fingerprint patterns have been evolved for extracts of 
Clerodendrum serratum and Clerodendrum indicum as shown in Figure 
1 and Figure 2 respectively. The Rf value of Oleanolic acid matched with 
the Rf value of Clerodendrum serratum extract which was about 0.29. 
Oleanolic acid was found to be absent in extracts of Clerodendrum 
indicum. Whereas, the Rf value of stigmasterol matched with the Rf value 
of extract of Clerodendrum indicum which was about 0.34. Stigmasterol 
was found to be absent in extracts of Clerodendrum serratum. 

Quantification of Oleanolic acid and Stigmasterol 
The optimized chromatographic conditions were applied for the 
quantification of markers in the herbal extracts. The HPTLC analysis 
revealed the presence of 0.24% w/w of Oleanolic acid in Clerodendrum 
serratum extract. Whereas, the quantity of Stigmasterol in Clerodendrum 
indicum was found to be 1% w/w.

Table 2: Pharmacognostic evaluation parameters.

Parameters Clerodendrum 
serratum (%w/w)

Clerodendrum 
indicum (%w/w)

Alcohol soluble extractive value 11.35±0.46 8.12±0.58

Water soluble extractive value 6.062±0.38 1.08±0.45

Total ash value 13.65±0.12 15.2±0.15

Water soluble ash value 0.874±0.28 0.884±0.28

Acid insoluble ash value 7.9±0.08 8.9±0.14

Loss on drying 12.681±0.21 10.11±0.45

Foaming index 125.35±9.08 <100

Swelling index 5.20±0.53 5.62±0.57

Figure 1: HPTLC fingerprint of Clerodendrum serratum (I, II) and 
Clerodendrum indicum (V, VI) with Oleanolic acid (III, IV).

Figure 2: HPTLC fingerprint of Clerodendrum serratum (I, II) and 
Clerodendrum indicum (V, VI) with Stigmasterol (III, IV).
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In vivo Anti-asthmatic activity
Evaluation of biochemical parameters
Eosinophil Count in BLOOD:
Eosinophil count was significantly (P<0.0001) increased in Asthma 
group when compared to normal group. From Figure 3(A) it is evident 
that Eosinophil count was decreased significantly in the treatment 
groups (ASTHMA+CSE1, ASTHMA+CSE2, ASTHMA+CIE1 and 
ASTHMA+CIE2) when compared to the Asthma group, however there 
was a less significant result with ASTHMA+CIE2 group but there was 
marked decrease in the eosinophil count in comparison to Asthma 
group (Table 3). 

WBC count and Eiosinophil count in BALF
The WBC count and Eiosinophil count was significantly (P<0.0001) 
increased in the Asthma group in comparison to the normal group. The 
treatment group (ASTHMA+CSE1, ASTHMA+CSE2, ASTHMA+CIE1 
and ASTHMA+CIE2) showed significant decrease in the WBC count 
as well as in eiosinophil count when compared to the Asthma group. 
However, a less significant result were seen with ASTHMA+CIE2 group. 

From Figure 3 (B-C) it can be seen that a ASTHMA+CSE2 group showed 
good significance among all other treatment groups (Table 4 and 5). 

IgE antibody concentration in blood serum
A significant increase of IgE concentration was observed in the Asthma 
group in comparison to the normal group. Consequently, a significant 
decrease in the IgE concentration was observed in the treatment 
groups (ASTHMA+CSE1, ASTHMA+CSE2, ASTHMA+CIE1 and 
ASTHMA+CIE2). However, there was a less significant result with 
ASTHMA+CSE2 group but there was marked decrease in the IgE 
concentration in comparison to Asthma group. The results are depicted 
in Figure 3(D) (Table 6). 

Histopathology of lungs
The Histopathological changes of the normal, Asthma and treated group 
are shown in Figure 4 and 5. The Ovalbumin exposed group showed 
hyperplasia of the bronchial walls and also eosinophil infiltration in the 
lungs. The damage in the treatment (ASTHMA+CSE1, ASTHMA+CSE2, 
ASTHMA+CIE1 and ASTHMA+CIE2) groups was markedly attenuated 
in comparison to the Asthma group.

Table 3: Effect of Clerodendrum serratum and Clerodendrum indicum root extract on AEC of blood in control and 
experimental rats.

Animals

Absolute Eosinophil Count  (cells/µl)

Normal Asthma Asthma+CSE1
(200mg/kg)

Asthma+CSE2
(400mg/kg)

Asthma+CIE1
(200mg/kg)

Asthma+CIE2
(400mg/kg)

1 50 375 50 125 212 250

2 50 350 175 150 175 195

3 50 360 125 225 215 215

4 75 325 75 175 186 245

5 60 320 125 50 150 235

6 59 350 150 350 195 255

Mean±SEM 57.33±4.01 346.7±8.53# 116.7±19.0*** 179.2±41.54*** 188.8±9.94*** 232.5±9.46**

#P<0.0001 when compared with normal, ***P<0.0001 when compared with Diseased, **P<0.001 when compared with  
Diseased

Table 4: Effect of Clerodendrum serratum and Clerodendrum indicum root extract on Total Leukocyte Count in 
BALF in control and experimental rats.

Animals Total Leucocyte Count (cells/µl)

Normal Asthma Asthma+CSE1
(200mg/kg)

Asthma+CSE2
(400mg/kg)

Asthma+CIE1
(200mg/kg)

Asthma+CIE2
(400mg/kg)

1 1300 10000 3450 2000 3900 5150

2 1150 11300 4100 2650 3300 4650

3 2800 10150 4850 2900 3650 4400

4 1550 9900 3250 2800 4200 3950

5 1400 7650 3750 3650 3350 4450

6 1100 11800 3800 3100 3450 5750

Mean±SEM 1550±634.0 10133±1441# 3867±230.5*** 2850±221.4*** 3642±143.4*** 4725±259.4***

#P<0.0001 when compared with normal, ***P<0.0001 when compared with Diseased, **P<0.001 when compared with  
Diseased
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Table 5: Effect of Clerodendrum serratum and Clerodendrum indicum root extract on Absolute Eosinophil Count in 
BALF in control and experimental rats.

Animals Absolute Eosinophil Count in Balf (cells/µl)

Normal Asthma Asthma+CSE1
(200mg/kg)

Asthma+CSE2
(400mg/kg)

Asthma+CIE1
(200mg/kg)

Asthma+CIE2
(400mg/kg)

1 52 400 138 80 156 206

2 46 452 164 106 132 186

3 112 406 194 116 146 176

4 62 396 130 112 168 158

5 56 306 150 146 134 178

6 44 472 152 124 138 230

Mean±SEM 62.00±25.36 405.3±57.63# 154.7±9.12*** 114.0±8.85*** 145.7±5.73*** 189.0±10.38***

#P<0.0001 when compared with normal, ***P<0.0001 when compared with Diseased, **P<0.001 when compared with  
Diseased

Table 6: Effect of Clerodendrum serratum and Clerodendrum indicum root extract on Absolute Eosinophil Count in 
BALF in control and experimental rats.

Animals Immunoglobulin E Concentration in Serum (ng/ml)

Normal Asthma Asthma+CSE1
(200mg/kg)

Asthma+CSE2
(400mg/kg)

Asthma+CIE1
(200mg/kg)

Asthma+CIE2
(400mg/kg)

1 56.34 96.52 23.47 46.54 36.19 33.68

2 55.72 93.46 22.01 50.37 39.94 35.28

3 53.01 101.94 24.02 53.15 37.23 38.97

4 54.95 90.89 44.74 51.89 39.04 37.99

5 59.33 108.96 47.45 54.26 36.67 40.36

6 52.03 120.50 27.36 55.44 35.98 36.26

Mean±SEM 55.24±2.59 102.0±11.11# 31.51±4.68*** 51.95±1.3*** 37.51±0.66*** 37.09±1.01***

#P<0.0001 when compared with normal, ***P<0.0001 when compared with Diseased, **P<0.001 when compared with  
Diseased

Figure 3: Graphical representation of A) Effect of CSE and CIE on Absolute 
Eosinophil count in blood, B) Effect of CSE and CIE on Leucocyte count in 
BALF, C) Effect of CSE and CIE on Absolute Eosinophil count in BALF and D) 
Effect of CSE and CIE on IgE Concentration in Blood Serum.

Figure 4: Histopathological changes in Bronchiole in a) Normal group, b) 
Asthmatic group, c) ASTHMA+CSE1 Group, d) ASTHMA+CSE2 Group, e) 
ASTHMA+CIE1 Group, f ) ASTHMA+CIE1 Group.
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CONCLUSION
In the present research work the correct identification and authentication 
of two sources of Bharangi has been reported. The HPTLC fingerprinting 
analysis revealed that marker compound Oleanolic acid was found to be 
present in Clerodendrum serratum and absent in Clerodendrum indicum 
and Stigmasterol was found to be present in Clerodendrum indicum and 
absent in Clerodendrum serratum. Both these plants with controversial 
botanical identity can be clearly distinguished based on their 
physiochemical and HPTLC fingerprint profiles. An attempt was made 
in the present study to evaluate the effects of Clerodendrum serratum 
and Clerodendrum indicum on airway inflammation and remodelling 

were investigated. Clerodendrum serratum and Clerodendrum indicum 
reduces infiltration leukocytes and eosinophils in BALF. Also influx of 
eosinophils and plasma cells in lung tissue were decreased, hyperplasia 
of bronchioles were markedly reduced compared to asthma group76. 
Anti-OVA IgE antibody levels were reduced in serum of OVA 
sensitised and challenged rats treated with of Clerodendrum serratum 
and Clerodendrum indicum root extract. The results of present study 
suggest that the hydroalcoholic extracts of Clerodendrum serratum and 
Clerodendrum indicum significantly attenuated the airway inflammation 
induced by ovalbumin hence the plants possess anti-asthmatic activity.
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GRAPHICAL ABSTRACT

SUMMARY
In the present research work HPTLC fingerprints of two sources of Bharangi Clerodendrum serratum (Linn.) and Clerodendrum indicum (Linn.), along with In vivo 
anti-asthmatic evaluation in OVA-induced Wistar rat model has been carried out. Further a HPTLC fingerprints was developed for the quantification of Oleanolic acid 
and Stigmasterol to distinguish both the plants. The anti-asthmatic activity of Clerodendrum serratum and Clerodenrum indicum was evaluated in Ova albumin induced 
Wistar rat model and inflammatory parameters like absolute eosinophil count in BALF, total leukocyte count in BALF, absolute eosinophil count in the Blood, IgE 
antibodies in serum along with the histopathological changes of lungs were studied. HPTLC fingerprinting showed the presence of Oleanolic acid in Clerodendrum 
serratum and it was found to be absent in Clerodendrum indicum whereas Stigmasterol was found to be present in Clerodendrum indicum and absent in Clerodendrum 
serratum. In in-vivo anti-asthmatic activity, test drugs have shown significant decrease in inflammatory parameters such as Absolute eosinophil count in Blood, 
Absolute eosinophil count in BALF, Total leukocyte count in the BALF and Concentration of IgE antibodies. Among Extract treated groups CSE1 and CSE2 showed 
good results with p<0.0001 when compared with asthmatic group. The results suggest that the hydroalcoholic extracts of both the plants significantly possessanti-
asthmatic activity. 
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ABSTRACT: A Simple, sensitive, precise, and stability-indicating 

method was developed for the simultaneous estimation of Telmisartan 

& Metformin HCl in bulk & prepared formulation. The column used 

for the separation was Phenomenex C18 (150 × 4.6, 5 µ), with a 

mobile phase containing Phosphate buffer pH 3.6 & acetonitrile 

(30:70% v/v) at a flow rate of 0.5 ml/min. The retention time of 

Telmisartan was 6.098 min & Metformin HCl was 2.828 min, 

respectively. The detection of drugs was carried out at 249 nm. The 

linearity was carried out at 10-60 µg/ml for Telmisartan & Metformin 

HCl, in bulk and prepared tablet dosage form. LOD and LOQ were 

calculated as 0.773 µg/ml and 1.286 µg/ml for Telmisartan, 2.345 

µg/ml, and 3.898 µg/ml for Metformin HCl. The drugs were stressed 

in conditions such as Acidic, Basic, Thermal, Photolytic, and oxidative 

conditions. All the developed parameters were within the acceptance 

criteria of ICH guidelines. The developed method was simple, precise, 

specific, robust and rapid for the quality control analysis for 

simultaneous determination of Telmisartan & Metformin HCl, 

respectively. 

INTRODUCTION: Telmisartan is an angiotensin 

receptor blocker drug used in the treatment of 

hypertension. IUPAC name is [4-[4-methyl-6-(1-

methylbenzimidazol-2-yl) -2- propylbenzimidazol-

1yl] methyl] phenyl] benzoic acid 
1
. Metformin is a 

biguanide used in the treatment of diabetes 

mellitus. IUPAC name of drug is 3-(diamino-

methylidene)-1,1dimethylguanidine; hydrochloride 
2
.  
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Literature survey stated that there are many 

analytical methods available for Telmisartan & 

Metformin HCl alone and in combination with 

other drugs. Only the RP-HPLC method has been 

reported for simultaneous estimation of 

Telmisartan & Metformin HCl & also, there is no 

combined dosage form is available in the market 
5, 

6
. Till date, there is no single stability-indicating 

RP-UFLC method was reported.  

Advantage of combined formulation of Telmisartan 

& Metformin Hydrochloride is, Telmisartan act as 

an adjunct to the Metformin; it helps to prevent 

ischemic heart diseases in diabetes patient. It also 

helps in the activation of the peroxisome 

proliferator-activated-γ receptor (PPAR- γ), which 

helps to regulate insulin & glucose metabolism.  
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Hence to improve the glucose metabolism & 

vascular blood pressure Telmisartan is given along 

with Metformin Hydrochloride 
6
. 

 
FIG. 1: TELMISARTAN 

 
FIG. 2: METFORMIN HCl 

Objective of Study: The objectives of present 

research work are to to develop a simple, fast, 

robust, specific develop RP-UFLC method for 

simultaneous estimation of Telmisartan & 

Metformin HCl in bulk drugs & newly formulated 

tablet dosage form & to validate the methods 

according to the ICH guidelines 
3
. 

MATERIALS & METHODS: 
Reagent & Chemicals: The pure API with 98.8% 

purity were supplied from FDC PVT LTD -Verna 

goa.  

The HPLC grade Merck company Methanol and 

Acetonitrile were supplied from the chemical 

storeroom of KLE College of Pharmacy, Belagavi. 

TABLE 1: DEVELOPED CHROMATOGRAPHIC 

PARAMETERS 

Mobile phase Phosphate buffer pH 3.62 

&Acetonitrile(30:70VV) 

Flow rate 0.5 ml/min 

Column temperature 30 ℃ 

Column (150 × 4.6,5µ) 

Pump Reciprocating pump 

Injection volume 10 µl 

Detection wavelength 249 nm 

Diluent Methanol 

Instrument and Software: A UFLC- Shimadzu 

Prominent-LC 20AD instrument & Lab solution 

software was used. The autosampler injector with 

reciprocating pump. A PDA detector was used. The 

weighing balance was used was unibloc & the 

Ultrasonicator was branson-1800. The chromato-

graphic conditions of the developed method were 

specified in Table 1 and Chromatogram in Fig. 5. 

METHODS: 

Preparation of solutions: 

Standard Stock-1 Preparation: Accurately 

weighed 10 mg of pure API Telmisartan & 

Metformin HCl & transferred in 10 ml volumetric 

flask separately to get the concentration of 1000 

µg/ml. 

Standard Stock-2 Preparation: Working standard 

solution was prepared in the concentration of 10 

µg/ml from stock 1 solution of Telmisartan & 

Metformin HCl, respectively. 

Preparation of Mobile Phase: 3.4 gm of 

potassium dihydrogen orthophosphate in 500 ml 

HPLC grade Millipore water to get the solution of 

0.02 M phosphate buffer and acetonitrile HPLC 

grade filtered through PTFE filter. The buffer 

solution was filtered & degassed for 15 min. 

Formulated Tablet Design: 

TABLE 2: DESIGN OF FORMULATION 

S. no. Drugs/ Excipients Amount 

1 Metformin HCl 250mg 

2       Telmisartan 20mg 

3 Crospovidone 30mg 

4 MCC (102) 56mg 

5 Mannitol 40mg 

6 Talc 2mg 

7 Magnesium stearate 2mg 

8 Total weight  400mg 

The fast-dissolving action was formulated using 

various super disintegrants by the direct 

compression method. The assay & accuracy were 

performed from the formulated tablets 
10, 11.

 

Assay of Formulated Tablet: 10 tablets were 

weighed & weighed equivalent to 10mg of 

Telmisartan & Metformin HCl were transferred in 

a 25 ml volumetric flask. The half quantity 

methanol was added & sonicated for 20min. The 

volume was adjusted up to the mark with the 

solvent & mixed well. The solution was filtered 
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through a 0.45 µ nylon filter. The final 

concentration were made 40 µg/ml of Telmisartan 

& 40 µg/ml of Metformin HCl. Each 10 µl solution 

was injected in the system (n=3) as the same 

chromatographic condition as described above. 

From the peak area of the Telmisartan & 

Metformin HCl, the % Assay and Accuracy were 

calculated. The data were presented in Tables 6 

and 9. 

RESULTS AND DISCUSSON: 

Method Validation: The developed method was 

validated in terms of Linearity, System suitability, 

Precision, Ruggedness, Robustness, Stability, etc. 

as per the ICH guidelines 
4
. 

Linearity: The working stock solution was 

prepared by aliquots of stock solution in the 

concentration range from 10-60 µg/ml for 

Telmisartan & Metformin HCl. The solutions were 

injected in triplicates & the mean value of peak 

areas were taken. The calibration curve was plotted 

and coefficient correlation (r
2
) was determined. The 

regression equation for Telmisartan was Y = 

12689x - 16844 & Y = 8787.6x + 57079 for 

Metformin HCl. The correlation coefficient was 

0.999 for both drugs. The result of linearity is 

mentioned in Fig. 3 and 4. 

System Suitability: The system suitability 

parameter was determined by injecting six 

replicates of working standard. The retention time, 

theoretical plates, tailing factor were  determined in 

Table 3. 

Precision: The precision was determined in terms 

of Intraday & Interday precision. The precision was 

carried out in triplicates & results showed good 

reproducibility with % RSD less than 2%. The 

results were shown in Table 4. 

Ruggedness: It was performed by a change in 

analyst & instrument within the laboratory or in a 

different laboratory & instrument. The results 

showed not much deviation with % RSD less than 

2% denoted in Table 5. 

Robustness: Robustness was performed by a small 

variation in the chromatic conditions.  

The conditions are changed in mobile phase 

composition, change in flow rate, change in 

wavelength, change in temperature, and change in 

pH. It was observed that there is no much 

difference found in the results. Table 8 can 

conclude that the proposed method is robust. 

Stability: Stability was carried out in Freeze and in 

bench conditions at 24, 48, and 72 h study in stable 

condition. Table 10 shows the better stability 

condition. 

 
FIG. 3: LINEARITY GRAPH OF METFORMIN HCL 

 
FIG. 4: LINEARITY GRAPH OF TELMISARTAN 

 
FIG. 5: OPTIMISED CHROMATOGRAM 

TABLE 3: SYSTEM SUITABILITY DATA 

Parameters Metformin HCl Telmisartan 

Retention time 2.826 6.098 

Theoretical plates 2763 4630 

Tailing factor 1.297 1.193 

Resolution - 11.886 

n=6 
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TABLE 4: PRECISION DATA 

 

TABLE 5: RUGGEDNESS DATA 

Parameter Telmisartan  

(% RSD) 

Metformin HCl 

(%RSD) 

Analyst 1 0.56 0.80 

TABLE 6: ASSAY DATA 

Name  % Assay 

Telmisartan 102.99% 

Metformin HCl 103.55% 

Average weight  399.41 mg 

Metformin HCl 250 mg 

Telmisartan 20 mg 

Forced Degradation Study: Forced degradation 

study was performed to determine the chemical 

stability of the compound in various conditions. 

The study was carried out at 80  ̊C because at 60 ̊C 
forced degradation does not occur. The study was 

performed in acidic, basic, thermal, photolytic & 

oxidation condition using 0.1NHCl, 0.1N NaOH, 

Hot air oven, UV chamber & 30% H2O2 
8, 9

. The 

data of forced degradation were presented in Table 

11. 

TABLE 7: LOD &LOQ 

Analytes LOD LOQ 

Telmisartan 0.773 1.286 

 

TABLE 8: ROBUSTNESS DATA 
Parameters Telmisartan Metformin 

RT Peak area % RSD RT Peak area % RSD 

Change in composition (35:65) 6.469 656676 0.46 2.754 470032 0.7 

Change in wavelength at 251 nm (±) 6.078 679393 0.49 2.789 606286 0.74 

Change in pH 3.62 ± 0.02 6.085 644715 0.19 2.791 456545 0.05 

Change in Temperature 35℃  (±5) 5.84 645637 0.38 2.792 477593 0.46 

Change in flow rate ± 2 (0.52 ml/min) 5.84 620448 0.32 2.68 457353 0.35 

TABLE 9: ACCURACY DATA 

Metformin HCl Accuracy 

Level Std. Conc. Sample conc Total conc. Sample Area Obtained conc. %Recovery 

50 40 20 60 453361 56.50 94.21 

100 40 40 80 478299 79.50 99.39 

150 40 60 100 502922 104.50 104.50 

Telmisartan Accuracy 

50 40 20 60 510851 57.09 95.00 

100 40 40 80 541904 80.75 100.93 

150 40 60 100 573483 106.81 106.81 

TABLE 10: STABILITY DATA 

Bench Study Metformin HCl Telmisartan 

Average % RSD Average % RSD 

24 396810 1.126 412354.7 0.590 

48 374957.3 1.037 403897.3 0.839 

72 341580 0.143 375561.7 0.314 

FreezeStudy Average % RSD Average % RSD 

24 40421.7 0.333 467366.3 0.348 

48 361562 0.650 436375.7 0.112 

72 356589.7 1.480 426452.7 0.501 

TABLE 11: FORCED DEGRADATION STUDY 

Conditions Telmisartan Metformin 

Initial Final %degradation Initial Final %degradation 

Acid 1196027 1059623 11.40 776503 656302 15.47 

Base 707868 613946 13.26 486201 405901 16.51 

Thermal 1289201 1146359 11.07 1059241 929951 12.20 

Oxidation 991635 921985 7.02 994182 856149 13.88 

Photolytic 891659 881731 1.11- No degradation 

occurred 

854956 842923 1.4% - No degradation 

occurred 

Precision Telmisartan (% RSD) Metformin HCl (% RSD 

 Metformin LOD= 2.345 µg/ml Metformin LOQ=3.898 µg/ml 

Intraday 1
st
 hr-0.48 2

nd
 hr-0.79 3

rd
 hr-0.41 1

st
 hr-0.8 2

nd
 hr-1.4 3

rd
 hr-0.46 

Interday Day 1-1.39 Day 2- 1.05 Day 0.43 Day 1-0.86 Day 2- 0.61 Day 3-0.58 
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FIG. 6: ACID HYDROLYSIS 

 
FIG. 7: BASE HYDROLYSIS 

 
FIG. 8: OXIDATION HYDROLYSIS 

 
FIG. 9: THERMAL HYDROLYSIS 

 
FIG. 10: PHOTOLYTIC HYDROLYSIS 

 

CONCLUSION: The stability-indicating RP-

UFLC method was developed & validated for the 

simultaneous estimation of Telmisartan & 

Metformin HCl in bulk drugs & in the prepared 

formulation. The developed method has given good 

resolution with a retention time less 10 min & the 

flow rate was 0.5ml/min. The prepared formulation 

gave assay & accuracy value within 90-110%. The 

method was validated according to the ICH 

guidelines. Any change in parameters does not give 

any change in result so, it can be concluded method 

is robust, simple, precise, fast & specific & can be 

utilized for the daily quality control analysis. 
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ABSTRACT: The aim of the present study was to enhance the solubility of 

the poorly soluble drug Ranolazine. Solid dispersions were prepared using 

PVP K-30 and PEG 4000 & 6000 by melting, solvent evaporation using 

varying polymer ratios (1:1, 1:2, 1:3, 1:4). The prepared formulations were 

characterized for saturation solubility, IR, PXRD, SEM. The aqueous 

solubility of Ranolazine was favored by the presence of polymers. In contrast 

to the very slow dissolution rate of pure Ranolazine, amorphous solid 

dispersions considerably improved the dissolution rate. PXRD, DSC, SEM 

studies confirmed the amorpicity of Ranolazine. The saturation solubility of 

pure drug RN was found to be 0.142mg/ml, whereas that of SD4 was found 

to be 0.77mg/ml. The drug release of the pure drug was 28.70% at the end of 

3 hours and the drug release was found to be enhanced in SD4 that is 96.44% 

and SD8 is 84.85%. The formulations SD4 and SD8 showed the highest 

solubility and dissolution rate. This can be attributed to the increased 

wettability and dispersibility of Ranolazine in polymeric matrix as well as 

decreased crystallinity and increase in amorphicity. Stability study confirmed 

that there is no recrystallinity of drug over storage for a specific period. 

INTRODUCTION: One of the most common and 

convenient route for the administration of drug 

formulation is oral route 
1
.
 
The drug needs to get 

dissolved in GI fluids for its absorption through GI 

membrane. In the current scenario, most of the drug 

molecules discovered are lipophilic and exhibit 

poor aqueous solubility, which in turn results in 

low bioavailability and poses a challenge in 

developing optimum oral solid dosage form.
 
Nearly 

40% of the new chemical entities currently being 

discovered are poorly water-soluble drugs.
 
If the 

drug has good permeability, then the rate-limiting 

step in absorption is the drug dissolution.  
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This is a characteristic of compounds that belong to 

the biopharmaceutical classification system II 

(BCS class II). Drugs in this class are expected to 

have a variable dissolution profile due to the 

formulation and in-vivo variables. The aqueous 

solubility lesser than 1 µg/mL creates the problem 

of bioavailability.  

Alteration of the solid-state at the particle or 

molecular level involves a physical change in the 

drug can be used as an option to improve the drug 

solubility.
 
Physical modification of lipophilic drugs 

is done by using several carriers like cyclodextrins, 

carbohydrates, hydrotropes, dendrimers, poly-

glycolized glycerides, and other methods by use of 

superdisintegrants, solid dispersions, and 

surfactants melt granulation, particle size reduction. 

Conversion of a crystalline form of drug to 

amorphous is one of the strategies which improve 

the drug solubility 
2
. 
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Solid dispersion is defined as the dispersion of one 

or more active ingredients (hydrophobic) in an inert 

carrier or matrix (hydrophilic) at solid-state 

prepared by melting, solvent, or melting-solvent 

method. It basically includes a solid product that 

consists of two components, a hydrophilic matrix 

and a hydrophobic drug 
3
. 

Ranolazine (RN), approved as a second-line agent 

in the management of chronic stable angina 

pectoris, is an acetanilide and piperazine derivative 

that acts by inhibiting late sodium current during 

ventricular depolarization, which assists in 

controlling exertional angina. It is effective in the 

treatment of chronic angina as it also reduces the 

calcium influx through sodium/calcium exchanger 

by blocking late sodium currents. It has anti-

anginal & antineoplastic activities. It belongs to 

BCS class II, having a low solubility 

(0.118mg/mL) 
4, 5

. 

The hydrophilic polymer Polyvinyl pyrrolidone 

K30 (PVP K30), PEG4000, and PEG 6000 are used 

as carriers in the preparation of solid dispersions. 

These polymers show good water solubility, low 

toxicity, low melting point, rapid solidification rate, 

physiological tolerance, and economic cost. These 

properties ensure that the polymers are good carrier 

polymer s for preparing solid dispersion 
6
.
 
 

Several methods are used to characterize the solid 

dispersions. The characterization methods include 

Infrared spectroscopy, Differential scanning 

calorimetry, Powder X-Ray Diffraction 
6, 7

. 

In the present study, Solid dispersions are prepared 

using the melting method and solvent evaporation 

method. The solid dispersions were prepared using 

hydrophilic polymers that are PVP K-30 and PEG 

4000 & 6000. The formulations were prepared with 

varying ratios of polymers. The formulations were 

characterized using IR, DSC, PXRD, SEM, and 

dissolution studies. The results were compared with 

that of the pure drug. 

MATERIALS AND METHODS: 

Materials: Ranolazine is obtained as a gift sample 

from Apotex Pvt. Ltd., Banglore, PVP K30 and 

PEG 4000 & 6000 by SD Fine Chem. Ltd, 

Mumbai. All other chemicals and solvents used in 

this study were of analytical grade reagents. 

Methods:  

Preparation of Solid Dispersions: 

Solid Dispersion by Hot Melt Method:
 8

 Solid 

dispersions of RN in different ratios of drug to 

polymer ratio (1:1, 1:2, 1:3, and 1:4) were prepared 

by hot-melt method as follows. Accurately weighed 

polymers (PEG 4000& PEG 6000 in equal 

quantity) were melted on a water bath at 70 °C. The 

accurately weighed drug was added to the molten 

mass in the respective ratios & stirred to form a 

homogeneous dispersion. The mixture is allowed to 

cool to room temperature. The solid dispersions 

formed were scrapped using a spatula & ground in 

mortar & pestle. The ground mixture was passed 

through sieve no. 80 and the samples were stored in 

desiccator for further studies. 

Solid Dispersion by Solvent Evaporation 

Method:
 8

 Solid dispersions of RN in different 

ratios of drug to polymer ratio (1:1, 1:2, 1:3, and 

1:4) were prepared by solvent evaporation method 

as follows. Accurately weighed drug was dissolved 

in 10 ml methanol, and weighed quantity of 

polymer PVP K-30 in the respective ratios was 

dissolved in 10mL of ethanol. Both the solutions 

were stirred to form clear solutions. Further, the 

drug solution was added to the polymer solution. 

The clear solution obtained was transferred to the 

petri-dish and dried in an oven at 60 °C for 20 min. 

The sample is allowed to cool to room temperature. 

The solid dispersions formed were scrapped using a 

spatula & ground in mortar & pestle. The ground 

mixture was passed through sieve no. 80 and the 

samples were stored in desiccator to remove traces 

of solvents and till used for further studies. 

Compatibility Studies by Infrared Spectroscopy: 
Compatibility studies were carried out for pure 

drug (RN), (PVPK30), (PEG 4000 & 6000), 

physical mixtures of polymers (RN+PVPK30, RN 

+PEG mixture), and solid dispersions prepared by 

melting and solvent evaporation methods. Infrared 

spectroscopic analysis was done for the same. 

Fourier transform infrared spectra of moisture-free 

powdered samples were obtained by using a 

spectrophotometer (FT-IR Shimadzu Co., Japan) 

by potassium bromide (KBr) pellet method (2 mg 

of sample in 200 mg of KBr). The scanning range 

was 400-4000 cm
-1,

 and the resolution was 1 cm
-1 9

. 
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Saturation Solubility: An excess amount of drug 

or solid dispersion was added to an adequate 

amount of distilled water and stirred on a magnetic 

stirrer for 24 h at 37 °C. Samples were then filtered, 

suitably diluted, and analyzed 

spectrophotometrically at 271nm
 9, 10

. 

Scanning Electron Microscopy (SEM): Using SU 

9000 field emission scanning electron microscope, 

the surface morphology of RN and the solid 

dispersions were observed. Samples were mounted 

on double-faced adhesive tapes and coated with 

gold (200Å) under reduced pressure (0.001 torr) for 

5 min. using an ion sputtering device. The gold 

coated samples were observed under the SEM, and 

photomicrographes of suitable magnifications were 

obtained
 10

. 

Differential Scanning Calorimetry (DSC) 

Analysis: DSC scans of the samples were recorded 

by using DSC Shimadzu-60. The samples were 

hermetically sealed in aluminium pans and heated 

at a constant rate of 10°C/min under dry nitrogen 

flow (100mLmin) between 50 to 200 °C
 10, 11

. 

Powder X-Ray Diffraction (PXRD) Analysis: X-

Ray powder scattering measurements were carried 

out with a D2 Phaser Difractometer at room 

temperature using the monochromatic CuKa-

radiation at 34 mA and at 38 Kv over a range of 2θ 

angles from 5-90 ° with an angular increment of 

0.05 
o
/s

 9, 10, 11
. 

Dissolution Studies: The dissolution studies were 

performed using USP XXIII type 2 apparatus 

(electrolab India) for 3 h. Samples of pure RN and 

solid dispersions equivalent to 10 mg of the drugs 

were added to the 900 mL of phosphate buffer (pH 

6.8) as dissolution medium maintained at 37±0.5 

ºC, which was stirred at 100 rpm. At suitable 

intervals, 5mL samples were withdrawn, filtered 

(0.22µm), diluted and analyzed at 271 nm using a 

UV spectrophotometer. An equal volume of fresh 

medium at the same temperature was replaced into 

the dissolution medium after each sampling to 

maintain its constant volume throughout the test. 

Each test was performed in triplicate (n=3), and 

calculated mean values of cumulative drug release 

were used for plotting curves 
8, 9, 11

. 

Stability Studies: The accelerated stability of SD 4 

and SD 8 were checked as per ICH guidelines at 40
 

°C/75% RH upto 3 months. Periodically (15days, 1 

month and 3 months), samples were removed and 

checked for in-vitro drug release and presence of 

crystallinity using PXRD studies 
12

. 

RESULTS AND DISCUSSION: 
Compatibility Studies: The spectra of all the 

samples are shown in Fig. 1. The spectra of pure 

RN presented characteristic  peaks at 3562.52 cm
-1

 

(N-H stretching), 3442.94 cm
-1 

(OH stretching),  

1685.79 cm
-1 

(carbonyl stretching), 1633.71 cm
-1 

(COOH stretching), 1496.76 cm
-1 

(aromatic C=C), 

1458.18 cm
-1 

(C=C), 1253.73 cm
-1 

(C-O  

stretching), 1124.50 cm
-1 

(C-N stretching) 

respectively. The spectrum of PVPK 30 showed the 

band at 2947.16 cm
-1 

(C-H stretching) and 1678 

cm
-1,

 indicating stretching vibration of the carbonyl 

group. This is the most distinct peak in the IR 

spectrum of PVPK30. The broad peak at 3000-

3300 cm
-1 

(OH stretching vibrations), which was 

attributed to the presence of water. The spectrum of 

PEG showed bands at 2879.72 cm
-1

 (C-H 

stretching), 1109 cm
-1 

showing C-O stretching.  

By comparing the spectra of solid dispersions by 

Hot melt method (RN-PEG) and physical mixtures, 

no difference was seen in the position of absorption 

bands. The spectra can be simply regarded as the 

superimposition of those of RN and PEG. 

However, it could be expected to have hydrogen 

bonding between the hydrogen atom of the drug 

and one of the lone pairs of the oxygen atom in 

PEG.   

Upon comparison, the spectra of solid dispersions 

by Solvent evaporation (RN-PVPK30) and physical 

mixtures; in contrast to the physical mixtures, solid 

dispersions presented the possibility of hydrogen 

bonding between RN and PVPK30. Each 

pyrrolidone moiety of PVP has two groups (=N- 

AND C=O) that can potentially form a hydrogen 

bond with the drug at the molecular level in solid 

dispersion formulation. Significant broad peaks at 

2954 cm
-1

 and 1685 cm
-1

 suggested hydrogen 

bonding interaction between the free O-H group of 

RN and carbonyl group of PVPK30. 

Preparation of Solid Dispersions: The solid 

dispersions were optimized by varying a number of 

variables like drug: polymer ratio, processing 

variables such as temperature, the composition of 
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polymers, and solvent selection. Based on drug 

content, saturation solubility, and powder 

characteristics, the formulations are considered 

optimum formulations. The formulations showed 

good flow properties; further increase in polymer 

concentration will affect the flow properties, which 

will create problems during the processing of solid 

dispersions. The composition of Solid Dispersions 

(SD) is shown in Table 1. 

 

  

  

  
FIG. 1: FTIR SPECTRA OF A. RANOLAZINE B. PEG MIXTURE C. PHYSICAL MIXTURE MELT METHOD D. 

SD4 E. PVPK30 F. PHYSICAL MIXTURE SOLVENT EVAPORATION METHOD G. SD8 

TABLE 1: COMPOSITION OF SOLID DISPERSION 

AND PHYSICAL MIXTURE 

Type of 

Formulation 

Composition (parts by weight) 

RN PEG 4000& 6000 PVPK 30 

SD1 1 1 - 

SD2 1 2 - 

SD3 1 3 - 

SD4 1 4 - 

SD5 1 - 1 

SD6 1 - 2 

SD7 1 - 3 

SD8 1 - 4 

TABLE 2: SATURATION SOLUBILITIES OF SOLID 

DISPERSIONS 

Formulation Solubility (mg/mL) 

Pure drug 0.142 

SD 1 0.293 

SD 2 0.402 

SD 3 0.567 

SD 4 0.77 

SD 5 0.265 

SD 6 0.32 

SD 7 0.430 

SD 8 0.594 
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Saturation Solubility: The saturation solubilities 

are given in Table 2. The saturation solubility of 

pure RN is 0.142mg/mL. The saturation solubility 

of SD increased compared to pure RN.  This may 

be due to increased drug wettability. 

SEM: The microphotographs of pure RN and 

optimized formulations are shown in Fig. 2. The 

images reveal that there is a formation of 

amorphous dispersions of RN and the polymers. 

The pure drug is consisting of a mixture of small 

and bigger crystalline particles. In contrast, the 

particles in SD4 and SD8 show porous amorphous 

particles of drug dispersed uniformly throughout 

the polymer matrix. 

   
FIG. 2: SEM PHOTOMICROGRAPHS OF A. RN B. SD4 C. SD8 

DSC: The thermal behaviour of pure drug RN and 

solid dispersions was studied by DSC. The DSC 

curves are shown in Fig. 3. The pure RN shows 

melting endotherm at 121 ºC with enthalpy of 

fusion (ΔH) of -279mJ/g. DSC scan of SD4 

(melting method), shows a sharp peak at 64.9 ºC 

along with the drug RN peak at 102 ºC, which is 

shifted to the lower melting region.  DSC scan of 

SD8 (solvent evaporation), shows a peak at 90-140 

ºC due to loss of water which corresponds to 

PVPK30 along with drug RN peak at 121 ºC. This 

confirms the amorphicity of RN in solid dispersion 

or the existence of drug as a solid solution inside 

the polymer matrix.  

 

  
FIG. 3: DSC THERMOGRAPHS OF A. PURE DRUG B. SD8 AND C. SD4 

A B C 

A 

B C 
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FIG. 4: POWDER X-RAY DIFFRATOGRAM OF RN, 

PHYSICAL MIXTURES AND SD4 AND SD8 

PXRD: PXR diffractogram of Pure RN and 

optimized formulation are shown in Fig. 4. The 

diffractogram of Drug RN shows numerous peaks 

between 5°- 40° at 2Ө with characteristic peaks at 

18.5°, 18.98°, 19.08°, 19.2° with high intensity 

reflecting drug’s crystalline nature. Diffractograms 

PM of physical mixture showed decreased number 

of peaks with reduced intensity in comparison with 

pure RN. The decreased number of peaks might be 

due to partial amorphization of the drug. 

Diffratogram of SD4 and SD8 exhibited few peaks 

with reduced intensity with a lesser number of 

peaks. Thus, the overall PXRD results indicate that 

there is a reduction in the crystalline form, and 

amorphization of RN is observed in dispersions. 

Dissolution Studies: Dissolution profiles of pure 

RN and solid dispersions over 3 h period are shown 

in Fig. 5. The dissolution rate of pure RN is low 

that is 28.70%. Solid dispersions of RN showed a 

significant increase in the dissolution rate of RN. 

For SD formulations, the dissolution rate was 

increased with the increasing ratio of drug and 

polymer.  

The dissolution rates were ranged from 71-96%, 

depending on the polymer used and drug: polymer 

ratio. There was 7-9 fold increase in percentage 

drug release compared to pure RN. The highest 

drug release was shown by SD4 with PEG that is 

96.44%. This improved drug release is due to the 

presence of amorphous form of RN, as confirmed 

by IR, SEM, DSC, and PXRD studies. 

  
FIG. 5: IN-VITRO DISSOLUTION PROFILES OF RN PURE DRUG AND SOLID DISPERSIONS A. HOT MELT 

METHOD B. SOLVENT EVAPORATION 

  
FIG. 6: IN-VITRO DISSOLUTION PROFILES OF A. SD4 AND B. SD8 DURING STABILITY AT DIFFERENT TIME 

INTERVALS 

A

B 

B 

B A 
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Stability Studies: Previous studies conducted on 

solid dispersions reported that there is a tendency 

of recrystallinity of drug in solid dispersions at 

higher temperatures and relative humidity. Hence 

there is a need for stability studies to test 

recrystallinity upon storage. Stability studies were 

conducted as per ICH guidelines. When SD4 and 

SD8 were subjected for dissolution; at a specific 

time interval (15 days, 1 month and 3 months), the 

decrease in in-vitro drug release was found to be 

insignificant, which is shown in Fig. 6. Also, 

PXRD observations indicated that the presence of 

amorphicity at a specific time interval of 3 months 

period. There were no changes found in the powder 

x-ray diffractograms, which is shown in Fig. 7. 

This could be attributed to the entrapment of drug 

molecules in the polymer matrix, which prevents 

further recrystallization upon storage. 

  
FIG. 7: POWDER X-RAY DIFRACTOGRAMS OF A. SD4 AND B. SD8 DURING STABILITY STUDY AT 

DIFFERENT TIME INTERVALS. (A) INITIAL (B) 15 DAYS (C) 1 MONTH (D) 3 MONTHS 

CONCLUSION: The solubility and dissolution 

can be enhanced by solid dispersions of RN with 

PEG and PVP K30. In the case of PEG polymers, 

there is uniform dispersion of drug RN in the 

polymer matrix leading to amorphization. IR 

studies confirmed that there is hydrogen bonding 

between the drug RN and polymer PVP K30 at the 

molecular level in SDs, which could be the reason 

for enhanced solubility. Conversion of crystalline 

to amorphous form of RN is confirmed by IR, 

DSC, PXRD, SEM, and dissolution studies. 

Stability study results confirm the absence of 

recrystallinity upon storage over a period of 3 

months. Hence, the present study suggests that the 

hot melt method and solvent evaporation method 

can be successfully used to prepare solid 

dispersions. However, the hot-melt method shown 

the highest percentage of drug release than solvent 

evaporation. Also, this method does not utilize 

organic solvent, suggesting an efficient and 

economical method of preparation of solid 

dispersion.  
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ABSTRACT: Rosuvastatin and Telmisartan are used together as a 

fixed dosage combination to treat hypertension associated with 

dyslipidemia. Objective: To develop and validate a simple, sensitive, 

precise, ecofriendly and cost-effective method for the determination of 

Rosu-vastatin and Telmisartan in bulk and pharmaceutical formulation 

as per ICH Guidelines. Methods: an effort has been made to develop a 

simple double beam UV Spectrophotometric method and validate the 

same with different parameters such as Linearity, Precision, Repeat-

ability, Limit of Detection (LOD), Limit of Quantification (LOQ), 

Accuracy, Robustness, and Ruggedness. Results: Rosuvastatin and 

Telmisartanin Ethanol: Water 60: 40% v/v shows maximum absor-

bance at 244 nm and 296 nm, respectively. Beer’s law was obeyed in 

the concentration range of 2-10µg/mL and 3-15µg/mL; The LOD and 

LOQ were found to 0.35µg/mL and 1.06 µg/ Rosuvastatin mL for 

Rosuvastatin and 0.54 µg/mL and 1.64 µg/mL for Telmisartan 

respectively. Recovery of Rosuvastatin and Telmisartan in tablet 

formulation was observed in the range of 80.00-120.00%. 

Conclusion: The proposed method is precise, accurate, eco-friendly 

and reproducible and can be used for routine analysis of Rosuvastatin 

and Telmisartan in bulk and pharmaceutical dosage form. 

INTRODUCTION: Rosuvastatin is a HMG-CoA 

reductase used widely for the treatments related to 

cardiovascular diseases 
1
. The chemical name of 

Rosuvastatin is calcium; (E, 3R, 5S)-7-[4-(4-

fluorophenyl) - 2 - [methyl (methylsulfonyl) 

amino] -6 propan-2-ylpyrimidin-5-yl] - 3, 5-

dihydroxyhept-6-enoate with molecular formula 

C44H54CaF2N6O12S2, as shown in Fig. 1 
2
.  
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Rosuvastatin competitively inhibits the enzyme 

hydroxymethylglutaryl coenzyme A Reductase, 

which catalyzes the conversion of HMG-CoA to 

mevalonic acid and is the rate-limiting step in a 

sequence of metabolic reactions involved in the 

production of several compounds involved in lipid 

metabolism and transport including cholesterol, 

low-density lipoprotein (LDL) 
1, 3

.  

Telmisartan is an angiotensin II receptor antagonist 

(ARB) used in the management of hypertension 
4
. 

The chemical name (IUPAC) of Telmisartan is 2-

[4-[[4-methyl-6 - (1 - methylbenzimidazol - 2 - yl) 

- 2 -propylbenzimidazol - 1 - yl] methyl] phenyl] 

benzoic acid with molecular formula C33H30N4O2, 

as shown in Fig. 2 
5
. Telmisartan binds to the 
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angiotensin II type 1 (AT1) receptors with high 

affinity, causing inhibition of the action of 

angiotensin II on vascular smooth muscle, 

ultimately leading to a reduction in arterial blood 

pressure 
4, 5

. Hypertension and dyslipidemia are 

comorbid disorders, and thus, antihypertensive 

drugs and lipid-lowering agents are prescribed 

together. Rosuvastatin and Telmisartan are 

available as a fixed-dose Combination to treat the 

same 
6
. As per the literature survey, simultaneous 

analysis of the drugs is estimated by various 

chromatographic techniques such as UV and 

HPLC. The aim of the present work was to develop 

and validate a simple, precise, sensitive, and eco-

friendly spectroscopy method for simultaneous 

estimation of Rosuvastatin and Telmisartan in bulk 

and tablet dosage form. 

  
FIG. 1: STRUCTURE OF ROSUVASTATIN               FIG. 2: STRUCTURE OF TELMISARTAN

MATERIALS AND METHOD: 
7, 8, 9 

Drug Samples: Rosuvastatin and Telmisartan were 

obtained as a gift sample from Apotex, Bangalore. 

Reagents and Chemicals: All the chemicals and 

reagents used for the experiment were of analytical 

grade. Ethanol was obtained from Molychem, 

Mumbai, and HPLC Grade Ethanol from   S D 

Fine-Chem Limited, Mumbai. 

Instruments and Apparatus: UV-Spectrophoto-

meter of Shimadzu UV-1900 with Lab solutions 

software& Shimadzu UV-1800 with UV probe 

were used for determination of Rosuvastatin and 

Telmisartan. 

Method Development: 
8
 Development of UV-

Spectrophotometric method involved, deter-

mination of λmax of Rosuvastatin and Telmisartanin 

suitable solvent. Various solvents were employed, 

out of which ethanol and water were selected. 

Different ratios were tried out; analytes exhibited 

best results in Ethanol: Water 60:40% v/v. 

Solutions containing both the analytes were 

scanned for single and in combination, between the 

range of 800-200 nm, respectively. Rosuvastatin 

and Telmisartan showed maximum absorbance at 

243 nm and 296 nm wavelength, respectively. 

Preparation of Standard Stock Solution: 
7, 8 

10 

mg of Rosuvastatin calcium and 10 mg Telmisartan 

were accurately weighed and transferred to a 100 

ml volumetric flask. Ethanol was added to dissolve 

the drugs, and the solution was sonicated for 10 

min. Volume made up to 100 ml with Ethanol: 

Water 60: 40% v/v to obtain a 100 ppm solution. 
 

Method Validation: 
7, 8, 9 

According to ICH 

guidelines, the newly developed UV-Spectro-

photometric method was validated in order to prove 

the suitability of the method using optimized 

method parameters.
 

Specificity and Selectivity: 
9, 10, 11 

UV-spectrum of 

blank solvent Ethanol: Water 60: 40% v/v and 

solution containing Rosuvastatin and Telmisartan 

were scanned between the range of 800 nm-200 

nm. The spectrum obtained was compared for any 

interference at the maximum wavelength of 

absorbance of respective analytes by the solvent.
 

Linear Range Response: 
9 

Linearity was 

performed using the above stock solution, serial 

dilutions containing a concentration of 

Rosuvastatin 2, 4, 6, 8, 10 µg/mL and Telmisartan 

3, 6, 9, 12, 15 µg/mL were prepared. The solutions 

were analyzed in triplicates, and absorbance was 

measured at 243 nm and 296 nm, respectively. A 

calibration curve was plotted as Concentration on 

X-axis and Absorbance on Y-axis, and a linear 

regression equation was calculated.
 

Detection and Quantification Limit of Analyte: 
7, 

9 
Limit of Detection and Limit of Quantification 

(LOD and LOQ) were calculated from linear curve 

by statistical calculations using following formulae
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LOD = 3.3 × Standard deviation of y - Intercept / Slop of the 

calibration curve 

LOQ = 10 × Standard deviation of y - Intercept / Slop of the 

calibration curve 

Precision: Precision was carried out using. 

System Precision: Six replicates of a solution 

containing 2 µg/mL of Rosuvastatin and 3 µg/mL 

of Telmisartan were prepared. Each solution's 

absorbance was measured at 243 nm and 296 nm, 

respectively and % RSD was calculated. 

Intraday Precision: Six replicates of solutions 

containing 2 µg/mL of Rosuvastatin and 3 µg/mL 

of Telmisartan were analyzed, and % RSD was 

calculated at different time intervals on same day. 

Interday Precision: Six replicates of solutions 

containing 4µg/mL of Rosuvastatin and 6 µg/mL of 

Telmisartan were analyzed, and % RSD was 

calculated on three consecutive days. 

Accuracy: 
12

 Accuracy was determined by per-

forming recovery experiments in which 

determination of % mean recovery of the sample by 

percentage method at three different levels. 80 to 

120% of the sample solutions were prepared as per 

the procedure given in the methods from the 

dilutions used for linearity. For the analysis, 

Rosuvastatin was taken in the concentrations of 

4.8, 6, 7.2 µg/mL and Telmisartan in the 

concentrations of 7.2, 9, 10.8 µg/mL, respectively. 

At each level, three analyses were performed. 

Percent mean recovery was calculated. The 

accepted limits of recovery are 98%-102%, and all 

observed data are within the required range, which 

indicates good recovery values and hence the 

accuracy of the method developed. 

Ruggedness and Reproducibility: 
9, 12, 13 

In order 

to prove ruggedness and reproducibility of the 

method, six replicates of solutions containing both 

the analytes were prepared and absorbance of each 

replicate solution containing 6 µg/mL of Rosu-

vastatin and 9 µg/mL of Telmisartan was measured 

by the different analyst. Also, a different 

instrument (UV Spectrophotometer: UV-1800) was 

used wherein 8 µg/mL and 12 µg/mL of 

Rosuvastatin and Telmisartan were analyzed, and 

% RSD was calculated, Change in maker of solvent 

was also employed in order to prove robustness.
 

Solvent and Standard Stock Solution Stability: 
13, 14 

In order to obtain the stability of solvent and 

stock solution, the fresh stock was prepared, and 

dilutions were made using fresh solvent, absor-

bance 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 a single solvent 

system. Rosuvastatin and Telmisartan, both were 

found to be soluble in Ethanol: Water 60:40% v/v. 

Detection wavelength for both the analytes was 

obtained by scanning analyte solution in spectro-

photometer. The spectrum showed the maximum 

absorbance at 243 nm and 296 nm for Rosuvastatin 

and Telmisartan, respectively. Developed method 

parameters are presented in Table 1. 

Validation: 

Specificity and Selectivity: The solvent spectrum 

obtained displayed no interference of absorbance at 

of Rosuvastatin and Telmisartan. Both the analytes 

selectively showed maximum wavelength at 243 

nm and 296 nm, respectively. The method was 

found to be specific and selective. UV spectrum of 

Rosuvastatin and Telmisartanis presented in Fig. 3 

and 4. 

Linear Range Response: Linear relationships 

were observed by plotting drug concentration 

against absorbance. Each showed linear absorbance 

range between a range of 2, 4, 6, 8, 10 µg/mL and 

3, 6, 9, 12, 15 µg /mL with regression equation of 

0.999 and 0.999 for Rosuvastatin and Telmisartan, 

respectively. Linearity range data is discussed in 

Table 2. The overlay spectrum of linearity of 

Rosuvastatin and Telmisartanis presented in Fig. 5, 

and the standard calibration curve is presented in 

Fig. 6 and Fig. 7. 

Limit of Detection and Limit of Quantification: 

LOD of Rosuvastatin and Telmisartan was found to 

be 0.35 µg/mL and 0.54 µg/mL, LOQ of 

Rosuvastatin and Telmisartan was found to be1.06 

µg/mL and 1.64 µg/mL respectively. 

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, 4, 5. 
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Accuracy: At each level, three analyses were 

performed. Percent mean recovery was calculated 

as shown in Tables 6 and 7. The accepted limits of 

recovery are 98%-102%, and all observed data are 

within the required range, which indicates good 

recovery values and hence the accuracy of the 

method developed. 

Ruggedness and reproducibility: % RSD values 

obtained for each analyte was found to be less than 

2% which indicates the 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 a change in the analyst 

and instrument.  It is represented in Tables 8 and 9. 

Solution and Standard Stock Solution Stability: 

The %RSD for absorbance obtained by fresh and 

old dilutions containing Rosuvastatin and 

Telmisartan was found to be within the acceptance 

criteria, and the data obtained showed that the 

standard stock solution and solvent system were 

stable for 10 days. It is represented in Table 10. 

TABLE 1: DEVELOPED METHOD PARAMETERS 

S. no. Parameters Specifications 

1 Analytes Rosuvastatin and 

Telmisartan 

2 Solvent Ethanol: Water (60:40% v/v) 

3 Max. Absorbance 

of Rosuvastatin 

243nm 

4 Max. Absorbance 

of Telmisartan 

296 nm 

  

 

TABLE 2: LINEARITY AND RANGE DATA OF ROSUVASTATIN AND TELMISARTAN 
S. no. Rosuvastatin  (244 nm) Telmisrtan (296 nm) 

Concentration Absorbance Concentration Absorbance 

1 2 µg/mL 0.188 3 µg/mL 0.219 

2 4 µg/mL 0.372 6 µg/mL 0.428 

3 6 µg/mL 0.549 9 µg/mL 0.612 

4 8 µg/mL 0.765 12 µg/mL 0.822 

5 10 µg/mL 0.937 15 µg/mL 1.01 

r
2

 
0.999 0.999 

Slope 0.094 0.067 

LOD 0.35 µg/mL 0.54 µg/mL 

LOQ 1.06 µg/mL 1.64 µg/mL 

  

 

FIG. 3: UV-SPECTRUM OF SOLVENT (ETHANOL: 

WATER (60:40% V/V) 

FIG. 4: UV-SPECTRUM OF ROSUVASTATIN AND 

TELMISARTAN 

FIG. 5: STANDARD CALIBRATION PLOT OF 

ROSUVASTATIN 
FIG. 6: STANDARD CALIBRATION PLOT OF 

TELMISARTAN 
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TABLE 3: SYSTEM PRECISION 

Replicates Rosuvastatin (2 µg/mL) Telmisartan (3µg/mL) 

Absorbance Absorbance 

1 0.158 0.217 

2 0.160 0.221 

3 0.154 0.215 

4 0.160 0.218 

5 0.159 0.217 

6 0.162 0.211 

% RSD 1.709% 1.539% 

TABLE 4: INTRADAY PRECISION (INITIAL HOUR, 1STHOUR, 5TH HOUR) 

Replicates Rosuvastatin 

(2 µg/mL) 

Telmisartan 

(3 µg/mL) 

Rosuvastatin 

(2 µg/mL) 

Telmisartan 

(3 µg/mL) 

Rosuvastatin 

(2 µg/mL) 

Telmisartan 

(3 µg/mL) 

Initial Hour 1
st 

Hour 5
th

 Hour 

 Absorbance Absorbance Absorbance Absorbance Absorbance Absorbance 

1 0.159 0.226 0.156 0.215 0.163 0.218 

2 0.158 0.225 0.161 0.218 0.164 0.216 

3 0.161 0.224 0.160 0.221 0.165 0.216 

4 0.156 0.228 0.159 0.223 0.159 0.221 

5 0.161 0.229 0.163 0.226 0.158 0.223 

6 0.156 0.219 0.157 0.222 0.161 0.224 

% RSD 1.425% 1.574% 1.620% 1.752% 1.735% 1.594% 

TABLE 5: INTERDAY PRECISION 

Replicates Rosuvastatin 

(4 µg/mL) 

Telmisartan 

(6 µg/mL) 

Rosuvastatin 

(4 µg/mL) 

Telmisartan 

(6 µg/mL) 

Rosuvastatin 

(4 µg/mL) 

Telmisartan 

(6 µg/mL) 

Day 1 Day 2 Day 3 

Absorbance Absorbance Absorbance Absorbance Absorbance Absorbance 

1 0.369 0.455 0.358 0.448 0.360 0.451 

2 0.371 0.457 0.362 0.459 0.358 0.449 

3 0.370 0.459 0.363 0.456 0.361 0.453 

4 0.373 0.463 0.361 0.449 0.360 0.441 

5 0.372 0.463 0.358 0.451 0.360 0.452 

6 0.370 0.469 0.362 0.455 0.362 0.459 

% RSD 0.397% 1.098% 0.599% 0.957% 0.369% 1.304% 

TABLE 6: ACCURACY (ROSUVASTATIN) 
Level (%) Absorbance % Recovery Mean % Recovery 

80 0.402 98.25 98.78 

80 0.419 98.59 

80 0.407 99.52 

100 0.545 99.14 99.84 

100 0.551 99.87 

100 0.548 100.51 

120 0.682 101.60 101.91 

120 0.687 102.02 

120 0.681 102.13 

TABLE 7: ACCURACY (TELMISARTAN) 
Level (%) Absorbance %Recovery Mean % Recovery 

80 0.501 98.16 98.93 

80 0.504 99.71 

80 0.502 98.93 

100 0.610 101.11 100.79 

100 0.613 100.93 

100 0.611 100.31 

120 0.791 101.14 101.44 

120 0.793 101.17 

120 0.787 102.03 

TABLE 8: RUGGEDNESS (CHANGE IN INSTRUMENT AND CHANGE IN ANALYST) 

Replicates Rosuvastatin (6 µg/mL) Telmisartan (9 µg/mL) Rosuvastatin (6 µg/mL) Telmisartan (9 µg/mL) 

Change in Instrument Change in Analyst 

 Absorbance Absorbance Absorbance Absorbance 

1 0.550 0.681 0.549 0.684 

2 0.542 0.680 0.541 0.682 

3 0.548 0.674 0.547 0.683 

4 0.547 0.671 0.553 0.679 

5 0.546 0.688 0.547 0.681 

6 0.563 0.690 0.559 0.685 

% RSD 1.311% 1.098% 1.114% 0.317% 
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TABLE 9: ROBUSTNESS (CHANGE IN SOLVENT MAKE) 

Replicates Rosuvastatin (8 

µg/mL) 

Telmisartan (12 

µg/mL) 

Absorbance Absorbance 

1 0.763 0.879 

2 0.760 0.887 

3 0.762 0.888 

4 0.741 0.890 

5 0.758 0.881 

6 0.751 0.878 

% RSD 1.115% 0.579% 

TABLE 10: SOLUTION STABILITY 

Replicates Rosuvastatin (10 

µg/mL) Absorbance 

Telmisartan (15µg/mL) 

Absorbance 

 Fresh Old Fresh Old 

1 0.937 0.951 1.01 1.03 

2 0.948 0.943 1.02 1.04 

3 0.956 0.959 1.00 1.04 

%RSD 0.861% 1.596% 

TABLE 11: VALIDATION PARAMETERS 

S. no. Validation Parameters Values of Rosuvastatin 

(243 nm) 

Values of  Telmisartan  (296 

nm) 

1 Linearity range 2-10 µg/mL 3-15 µg/mL 

2 Precision System Precision 1.709% 1.539% 

  Interday Day-1 0.397% 1.098% 

  Interday Day-2 0.599% 0.957% 

  Interday Day-3 0.369% 1.304% 

  Intraday Initial hour 1.425% 1.574% 

  Intraday 1
st

 hour 1.620% 1.752% 

  Intraday 5
th

 hour 1.735% 1.594% 

3 Robustness (Change 

in solvent make) 

1.115% 0.579%  

4 Ruggedness By change in analyst 1.114% 0.317% 

  By change in instrument 1.311% 1.098% 

5 LOD 0.35 µg/mL 0.54 µg/mL  

6 LOQ 1.06 µg/mL 1.64µg/mL  

7 Solution Stability 10 days at room 

temperature (0.861%) 

10 days at room 

temperature (1.596%) 

 

 

CONCLUSION: The present research concluded 

that the newly developed spectrophotometric 

technique was found to be simple, eco-friendly, 

specific, selective, linear, precise, robust, rugged, 

and reproducible for the simultaneous 

quantification of Rosuvastatin and Telmisartan in 

bulk and tablet dosage form. 
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ABSTRACT 

 

The work describes a precise, accurate and reproducible Reverse Phase High Performance Liquid Chromatographic (RP-HPLC) method for 

development and validation of Pioglitazone in tablet dosage form on Lachrome Liquid chromatographic system having PDA-20 A UV/VIS Detector 

using stationary phase C18 column (300 mm × 3.9 mm, 5 µm, particle size) and acetonitrile:phosphate buffer, (50:50 v/v) as mobile phase at flow 

rate of 1.00 ml/min and the detection wavelength was 267 nm. The retention time for Pioglitazone was found to be 8.08 min. The method was 

validated for precision, accuracy, linearity range, robustness, system stability, as per ICH guidelines Q2(R1). 

 

Keywords: Pioglitazone, RP-HPLC, PDA detector, C18 column 

 

 

INTRODUCTION 

 

Pioglitazone an insulin sensitizer,S1] chemically a (RS)-5-(4-[2-(5-ethylpyridin-2-yl)ethoxy] benzyl)thiazolidine-2,4-dione an type 2 oral ant-

diabetic drug, sold under brand name Actoplus Met, Actos, Duetact, Glidipion, etc. Type 2 diabetes where the patients lack the capability of 

producing enough insuin in the body [1,2]. Pioglitazone activates a ligand-activated transcription factor PPAR-gamma, inducing cell differentiation 

and inhibiting cell growth and angiogenesis [3]. Pioglitazone inhibits macrophage and monocyte activation, adapts the transcription of insulin 

responsive genes, and stimulates adipocyte differentiation [4,5]. 

 

Pioglitazone enhances insulin sensitivity by making cells more responsive to it. In patients with type 2 diabetes, pioglitazone improves glycemic 

control mostly through enhancing peripheral insulin sensitivity, whereas metformin lowers hepatic glucose output. In hypoglycemic situations, 

pioglitazone masks symptoms such as increased heart rate, dizziness, and perspiration. It also has side effects such as edoema (when used with a 

sulfonylurea or insulin), heat failure, and respiratory infection. Due to the risk of urinary bladder cancer, pioglitazone was banned as an anti-diabetic 

medicine on July 18, 2013, however the prohibition was reversed on July 31, 2013 [6,7]. Literature survey reveals that, analytical and bio-analytical 

methods have been developed and validated for the estimation of Pioglitazone in bulk, pharmaceutical formulation and biofluids, which include 

techniques like HPLC, Spectrophotometry, and Polarography. [8-24] The current study has been undertaken to develop RP-HPLC method for the 

determination of Pioglitazone in bulk and pharmaceutical formulation. 

 

 
 

Figure 1: Pioglitazone 
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EXPRIMENTAL 

 

Materials and Method 

 

Pioglitazone was obtained as a gift sample from Dr. Reddy's Laboratories.Pioglitazone tablets were procured from the local market. HPLC grade 

Acetonitrile, AR grade Diammonium hydrogen orthophosphate, Potassium dihydrogen orthophosphate, orthophosphoric acid and triethylamine 

were used for the analysis, distilled water was utilized from Merkmilipore. 

 

Instrument and Column 

 

The Lachrom 2200 system equipped with auto sampler, and Lachrom elite control as the operating software. The chromatographic separation was 

carried out on C18 column, 300x3.9mm, 5µm (Bondapack column). 

 

Preparation of Mobile Phase 

 

Mixture of buffer (1.15 gm of diammonium hydrogen orthophosphate, 1.36 gm of potassium dihydrogen orthophosphate, 1ml triethylamine)and 

acetonitrile in the ratio of (50:50v/v)was filter, degased and used for analysis. 

 

Preparation of Buffer 

 

1.15gm of diammonium hydrogen orthophosphate, 1.36 gm of potassium dihydrogen orthophosphate and 1ml triethylamine was dissolved in 1000 

ml water,pH was adjusted to 5.0 with orthophosphoric acid. 

 

Preparation of Standard stock solution 

 

30mg of Pioglitazone Hydrochloride was placed in 100ml volumetric flask and 10ml of dimethyl formamide was transferred to the volumetric flask 

and sonicated for 15 min. and the solution was made up to the mark using mobile phase. Then 2ml of the above solution was transferred to 25ml 

volumetric flask and the volume was made upto the mark using mobile phase. 

 

Preparation of Sample Solution 

 

Weighed and powder 20 tablets. Transferred equivalent weight 30mg of pioglitazone to a 100 ml volumetric flask. Add about 10 ml dimethyl 

formamide and sonicate for 5 min. Add 70 ml of mobile phase and sonicate for 10 min. Cool and dilute up to the mark with mobile phase . Filtered 

through whatman filter paper no.1. Transfer 2 ml of filtrate to 25 ml volumetric flask and dilute with mobile phase. 

 

Chromatographic condition 

 

The optimized chromatographic conditions and the optimized chromatogram for the newly developed method have been represented in Table 1 and 

Figure 2 respectively. 

 

Table 1: Optimized Chromatographic Conditions. 

 

Mobile Phase Filtered and degassed Buffer:Acetonitrile (50:50%v/v) 

Stationary Phase Bondapack C18, 300×3.9 mm 5µm 

Detection wavelength 267nm 

Run Time 10 min 

Flow rate 1.0 ml/min 

Injection Volume 20 µL 

Column Temperature 25° C 

Retention Time 8.08 min 

 

 
 

Figure 2:Optimized Chromatogram of Pioglitazone. 
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Method Validation 
 

The method was validated as per ICH guidelines Q2(R1), in terms of System suitability, Linearity, Precision, Accuracy, and Robustness [25-30]. 

 

System Suitability Tests for Validation 

 

System suitability tests is performed to ensure system performance before and duringthe analysis which demonstrates that the system is operating 

properly and ready todeliver results with acceptable accuracy and precision. Five replicate injections of a single standard solution were made on to a 

RP-HPLC system and the area of the pioglitazone peak was determined. USP Tailing for pioglitazone was recorded. The relative standard deviation 

of the peak area was calculated. The other parameters considered for system suitability were USP plate count for pioglitazone. The limit set and the 

values are reported given in Table 2. 

 

Linearity 

 

The linearity of analytical procedure is its ability (within a given range) to obtain test results, which are directly proportional to the concentration of 

analyte in the sample [28]. 7 different solutions of pioglitazone ranging from 11.82 ppm to 35.46 ppm were prepared and analysed. Concentration 

was plotted on X-axis and area on Y-axis. Correlation coefficient and the equation of line were calculated. The data obtained and the graph of 

Linearity has been represented in Table 3 and Figure 3 respectively. 

 

Range 

 

Five replicates of each linearity level, 50% level (lower level) and 150% (upperlevel) was injected and %RSD for retention time and area were 

determined. The data is summarized in Table 4. 

 

Precision 

 

System Precision 

 

Repeatability of pioglitazone standard in assay method.5 replicates of standard preparation were injected as per method parameters and the %RSD 

for the peak area and retention time was determined. The data has been summarized in Table 5. 

 

Method Precision 

 

The assay percentage for each test preparation and the mean assay of six test preparation and %RSD for the same was calculated and the data is 

summarized in Table 6.  

 

 

Intermediate Precision 

 

The intermediate precision was performed on different days, equipment and analyst. The data for interday precision has been given in Table 7, the 

data for intraday day has been given in Tables 8 & 9 exhibits the results of one way ANOVA. 

Equipment used: HPLC 

Make: Shimadzu 

Model: Class VP 

Column: C18, 300*3.9 mm, 5 µm (Bondapack is suitable) 

 

Reproducibility 

 

Blank preparation: Mobile phase is used as blank preparation. 

 

Placebo preparation 

 

170.4 mg of placebo is weighed and transferred to a 100 ml volumetric flask. 10 ml of dimethyl formamide was added and sonicated for about 5 

minutes. 70ml of mobile phase was added and sonicated for 10 min. Cooled and diluted upto the mark with mobile phase followed by transfer of 2.0 

ml of filtrate to a 25 ml volumetric flask, diluted to volume with mobile phase.  

 

Sample preparation 

202.5 mg of sample (equivalent to 30 mg of pioglitazone) is weighed and transferred to a 100 ml volumetric flask. 10 ml of dimethyl formamide 

was added and sonicated for about 5 minutes. 70ml of mobile phase was added and sonicated for 10 min. Cooled and diluted upto the mark with 

mobile phase followed by transfer of 2.0 ml of filtrate to a 25 ml volumetric flask, diluted to volume with mobile phase. In continuation with the 

above experiment prepare and analyze six different independent samples as per method. The assay percentage for each test preparation and The 

mean assay of six test preparation and %RSD for the same was calculated. The data obtained is summarized in Table 10. 

 

Accuracy 

 

Known amount of the active ingredient at 3 levels each in triplicate, i.e. 3 x 80%, 3 x100% and 3 x 120% of the working concentration was spiked 

with placebo at 100 %level of 100 mg tablet samples were prepared in triplicate. Each sample was analyzedand calculated. The data for individual 

compound is summarized in Table 11. 
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Robustness 

 

To demonstrate the robustness of the test method checked the method suitability by injecting test solution into RP-HPLC with slight variations in 

method parameters[31]. Standard solution and test solution were prepared as per method of analysis. Once blank and five replicate of standard 

injection and sample solution in duplicate were injected. The mean % assay for sample solution with slight variation in method parameter was 

calculated. Changes in chromatographic conditions were as follows:  

1. Change in flow ± 10%  

2. Change in organic phase ± 10%  

3. Change in pH ± 0.2  

The values for Robustness has been represented in Tables 12-17,  and the chromatogram of blank solution has been represented in Figure 3.  

 

RESULTS AND DISCUSSION 

 

To develop RP-HPLC method, several mobile phase and mobile phase compositions were tried. A satisfactorily separate and good peak symmetry 

was obtained with Bondapack 300*3.9mm 5µm C18 column using mobile phase Acetonitrile:Buffer (50:50%v/v) and flow rate 1.0 ml per min. The 

detection was carried out 267 nm and the retention time was found to be 8.08 min. 

 

System Suitability for validation 

 

Five replicate injections of a single standard solution were made on to a RP-HPLC system and the area of the pioglitazone peak was determined. 

USP Tailing for pioglitazone was recorded. The relative standard deviation of the peak area was calculated. The other parameters considered for 

system suitability were USP plate count for pioglitazone. The limit set and the values obtained are in below in Table 2. 

 

Table 2: The limit set and the values obtained for system suitability. 

 

Parameter Set limits Obtained Values 

% RSD of peak area for five replicate 

injections for pioglitazone in 45 mg 

standard 

NMT 

0.62% 
2.00% 

% RSD of retention time for five replicate 

injections for pioglitazone in 45 mg 

standard 

NMT 

0.11% 
1.00% 

Theoretical Plate Count for Pioglitazone 
NLT 

3886 
2000 

 

Linearity and Range 

 

Under optimised condition the different concentration vs area was plotted in the range from 11.82 ppm to 35.46 ppm. The graph was found to be 

linear for concentration range and has been given in Figure 3. The data has been given in Tables 3 and 4. 

 

 
 

Figure 3: Calibration Curve (linearity of PiolitazoneHCl at 267nm) 

 

Table 3: The results of Linearity 

 

Sr. no 
Volume taken 

(500 ppm) 

Total Volume 

(ml) 

Actual Conc 

(ppm) 
Peak Area 

Mean peak 

area 
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1 1 25 10 

169275 

170257 170691 

170804 

2 1.2 25 12 

204612 

205587 206184 

205966 

3 1.6 25 16 

266659 

266946 265541 

268638 

4 2 25 20 

331110 

333453 334424 

334826 

5 2.4 25 24 

402532 

401461 400117 

401734 

6 2.8 25 28 

460898 

460413 460217 

460124 

7 3 25 30 

493432 

495155 494924 

497108 

Slope 13644.42 

Intercept 9678.82 

Correlation coefficient (r2) 0.99987 

 

Table 4: Values for Range` 

 

Pioglitazone 
Level I 

Area 

Level VII 

RT 

Level I 

Area 

Level VII 

RT 

  

170643 7.99 500927 8 

170110 7.99 506426 8.01 

169748 8 501212 8 

170814 7.99 503589 7.99 

168114 7.99 506416 7.99 

Mean 169886 7.99 503714 8 

SD 1077.43 0.0045 2678.56 0.0084 

%RSD 0.63 0.06 0.53 0.11 

 

For precision studies; system precision as one of the parameter the sample was injected in 5 replicates and area, standard deviation and % RSD was 

calculated, it was expected and found to be less than 2% [32]. The data for system precision has been summarized in Table5, method precision in 

Table 6, interday and intra day precision in Table 7 and 8, and reproducibility in Table 10. 

 

Table 5: The data for System precision 

 

Std weight. (mg) Area RT Tailing 
Theoretical 

Plates 

30.5 326346 8 1.85 3829 
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324402 8 1.86 3862 

323473 8 1.85 3832 

320619 8 1.85 3874 

324888 8 1.83 3866 

Mean 323946 8 1.85 3853 

SD 2130.02 0 - - 

%RSD 0.66 0 - - 

 

Table 6: The results of method precision. 

 

Sample wt. (mg) Test Area % Assay 

200.2 352251 99.9 

202.9 360322 100.9 

200.3 352105 99.8 

200.6 350623 99.3 

202.1 357253 100.4 

202.9 360433 100.9 

  

Mean 100.2 

SD 0.645 

%RSD 0.64 

 

Table 7: The data for Interday Precision 

 

Concentration 

(mg/ml) 
Area SD %RSD 

10 

Day 1 171275 

715.5028535 0.416175536 Day 2 172691 

Day 3 171804 

20 

Day 1 332110 

852.5311334 0.256436332 Day 2 333424 

Day 3 331826 

30 

Day 1 494432 

876.669455 0.177061539 Day 2 494824 

Day 3 496108 

 

Table 8: The data for system suitability 

 

Concentration (mg/ml) Area SD %RSD 

10 

1st Hour 169727 

1677.66667 0.994010011 4th Hour 169691 

8th Hour 166804 

20 

1st Hour 332100 

2358.498675 0.710057526 4th Hour 334542 

8th Hour 329826 

30 

1st Hour 482432 

4271.592833 0.881599972 4th Hour 489442 

8th Hour 481708 
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Table 9: Results for ANOVA test 

 

Concentration 

(mg/ml) Area for 

interday 

Area for 

intraday 

10 

171275 169727 

172691 169691 

171804 166804 

20 

332110 332100 

333424 334542 

331826 329826 

30 

494432 482432 

494824 489442 

496108 481708 

Results  

F 0.005172 

F crit 4.493998 

 

Table 10: The data for system suitability 

 

Std wt. 

(mg) 
Area RT Tailing 

Theoretical 

Plates 

30.2 

311532 7.793 1.84 4520 

312515 7.72 1.88 4531 

311729 7.773 1.85 4582 

312154 7.729 1.83 4517 

312273 7.739 1.84 4593 

Mean 312041 7.743 1.85 4549 

SD 402.3969 0.0288 - - 

%RSD 0.13 0.37 - - 

 

Accuracy: For accuracy of the method, pioglitazone HCl was analyzed at three different levels in triplicates and the %RSD was calculated. The 

%RSD was found to be less than 2%. 

 

Table 11: The results for accuracy 

 

Level 

Wt. of 

Placebo 

(mg) 

Std wt. 

Level 

(mg) 

Area % Recovery 

Mean 

Recovery 

(%) 

SD %RSD 

80% 

171.2 26.6 285631 100.3 

100.1 0.2 0.2 171.6 26.5 283474 99.9 

171.5 26.4 283074 100.1 

100% 

171.1 33.2 353232 99.3 

99.5 0.3215 0.32 171.8 33 352967 99.9 

171.2 33.1 352258 99.4 

120% 

171 39.8 425230 99.8 

99.9 0.0577 0.06 171.5 39.6 423806 99.9 

171.1 39.9 426889 99.9 
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Robustness 

 

Under the selected experimental conditions, the standard and sample preparation run was carried out and % assay values were calculated. The data 

obtained for change in flow rate by +10% and -10% was summarised in Table 12 and Table 13 respectively. The data obtained for change organic 

phase by +10% and -10% has been summarised in table 14 and 15 respectively. And the data for change in pH +0.2 and -0.2 is summarized Table 

16 and Table 17 respectively. 

 

 
 

Figure 3: The chromatogram of the blank solution 

 

Table 12: The results obtained for +10% flow rate in Robustness. 

 

Sample weight in( 

mg) 
Area %Assay 

200.2 314093 100.1 

202.9 32004 100.7 

200.3 313188 99.88 

  

Mean 100.2 

SD 0.4583 

%RSD 0.46 

 

 

 

Table 13: The results obtained for -10% flow rate in Robustness. 

 

Sample weight in( 

mg) 
Area %Assay 

200.2 385904 100.4 

202.9 390512 100.2 

200.3 386249 100.4 

  

Mean 100.3 

SD 0.1155 

%RSD 0.12 

 

Table 14: Results for %RSD for robustness (+10% organic phase) 

 

Sample weight in( mg) Area %Assay 

200.6 303435 100.6 

202.7 302839 100.4 

202.9 301986 100 

  

Mean 100.3 

SD 0.3055 

%RSD 0.3 

 



14 

Meenaxi, et al 

 

 

Der Pharma Chemica, 2021, 13(6): 6-15 

 

Table 15: Results for % RSD for robustness (-10% organic phase) 

 

Sample weight in( 

mg) 
Area %Assay 

200.6 448627 99.2 

201.4 452667 99.7 

201.1 452914 99.9 

  

Mean 99.6 

SD 0.3606 

%RSD 0.36 

 

Table 16: Results for RSD for robustness (pH+0.2 i.e. pH of buffer 5.2) 

 

Sample weight in( 

mg) 
Area %Assay 

202 355868 99.3 

201.3 354766 99.3 

202.9 359857 100 

  

Mean 99.5 

SD 0.4041 

%RSD 0.41 

 

Table 17: Results for RSD for robustness (pH-0.2 i.e. pH of buffer 4.8) 

 

Sample weight in( 

mg) 
Area %Assay 

202.5 366165 100.3 

202.1 362891 99.6 

202.1 364282 100 

  

Mean 100 

SD 0.3512 

%RSD 0.35 

 

CONCLUSION 

 

The validated RP-HPLC assay method for pioglitazone can be used for determination of its purity.The method has been shown to be specific, linear, 

precise and accurate across a suitable analytical range for pioglatazone. Solutions have been shown to be stable for at least 24 hours on ambient 

storagecondition.This method was found to be better in consideration of other reported methods for individual drugs, because of economical readily 

available mobile phase, UV detection and better resolution of peak.This method will be advantageous for rapid quantification of sample in routine 

and quality control analysis for bulk and pharmaceutical dosage form containing pioglitazone. 
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ABSTRACT: A RP-UFLC method was developed &validated for simultaneous 

estimation of Sitagliptin Phosphate and Metformin HCl in bulk and tablet dosage 

form. Separation was achieved by using Phenomenex Luna C18 (150 × 4.6mm, 

5µm) column. The mobile phase comprises MeOH: Phosphate Buffer of pH 7 

using Triethylamine in the ratio (60:40v/v). The flow rate was 0.6ml/min at 

temperature 300C. The instrument used for UFLC was Shimadzu autosampler 

separation model LC 20AD. Quantification was achieved with UV detection 

using a photodiode array detector at 258nm wavelength. The injection volume 

was 20µl. The retention times of Sitagliptin Phosphate & Metformin HCl were 

found to be 7.027 & 2.802, respectively. The linearity range of Sitagliptin 

Phosphate was 50-100µg/ml & Metformin HCl was 10-60µg/ml. The correlation 

coefficient was found to be within limits, i.e., 0.999. The % purity of Sitagliptin 

Phosphate & Metformin HCl was found to be 101.99% and 101.73%. LOD 

values were found to be 2.21437 for Sitagliptin Phosphate & 1.99084 for 

Metformin HCl and LOQ values were found to be 6.71024 for Sitagliptin 

Phosphate & 6.03286 for Metformin HCl. % RSD of both the drugs were found 

within the acceptance criteria, i.e., ˂2. Forced degradation studies were also 

performed to check the stability of the drugs under acidic, basic, oxidation, 

thermal, photolytic conditions. 

INTRODUCTION:  

UFLC: (Ultra-Fast Liquid Chromatography): 

Ultrafast liquid chromatography (UFLC) is a new 

revolution in chromatography. UFLC is ten times 

faster & three times better separation than other 

conventional liquid chromategraphy. UFLC is a 

derivative of UPLC.  
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UFLC gives speed that is ten times faster and 

separation that is three times better than UPLC. So 

that’s why the state of being the importance of 

UFLC is called prominence UFLC, which provides 

excellent speed and low system backpressure. It is 

based on high analysis precision & reliability. 

Drug Description: 

Sitagliptin Phosphate: Sitagliptin increases insulin 

production and decreases hepatic glucose 

overproduction. Sitagliptin prolongs the action of 

GLP-1 and GIP. By enhancing active incretin 

levels, sitagliptin increases insulin production and 

lowers glucagon secretion from alpha cells, which 

decreases hepatic glucose overproduction. 
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FIG. 1: CHEMICALLY IT IS CALLED AS (3R)-3-

AMINO - 1 - [3 - (TRIFLUOROMETHYL) - 6, 8-

DIHYDRO-5H [1, 2, 4] TRIAZOLO [4,3-A]PYRAZIN-7-

YL]-4-(2,4,5-TRIFLUOROPHENYL)BUTAN-1-ONE. 

Metformin HCl: Metformin is a biguanide 

derivative, it decreases the blood glucose levels by 

decreasing the hepatic glucose production 

,decreases the intestinal absorption of glucose and 

increasing insulin sensitivity by increasing 

peripheral glucose uptake and utilization.  

The literature survey stated that there are many 

analytical methods available for Sitagliptin 

Phosphate & Metformin HCl alone and in 

combination with each other and other 

combinations. But only RP-HPLC and other 

methods have been reported for simultaneous 

estimation of Sitagliptin & Metformin HCl. The 

objective of the work is to develop an RP-UFLC 

method for the simultaneous estimation of 

Sitagliptin Phosphate & Metformin HCl.  

To validate the RP-UFLC method according to 

ICH guidelines like specificity, system suitability, 

precision, linearity, accuracy, assay, robustness, 

ruggedness, etc. 

 
FIG. 2: CHEMICALLY, IT IS CALLED AS 1-

CARBAMIMIDAMIDO - N, N-DI-METHYL METHAN 

IMIDAMIDE HYDROCHLORIDE 

MATERIALS & METHODS: 

Chemicals and Reagents: Potassium Dihydrogen 

Orthophosphate (AR Grade), Milliporewater, 

Triethylamine, Ortho Phosphoric Acid, Aceto-

nitrile, Methanol (HPLC Grade). 

Drug Samples: Sitagliptin phosphate has a potency 

of 99.98%, was procured from Dr. Reddy’s 

laboratory, and Metformin hydrochloride having a 

potency 99.97% was procure from FDC LMT 

Verna Goa. 

Instruments used: A UFLC- Shimadzu instrument 

& Lab solution software was used. Separation was 

achieved on column Luna C18 (150 × 4.6mm, 5µ). 

The autosampler Prominent-LC 20AD injector with 

reciprocating pump.  

PDA detector was used. The weighing balance was 

used was unibloc & Ultrasonicator was branson-

1800. The UV-Spectrophotometer used were UV-

1800 Shimadzu with 1mm matched quartz cells 

integrated with UV probe 2.3.2 software was used 

for measuring the absorbance of Sitagliptin 

Phosphate & Metformin HCl respectively. 

Methodology: 

Diluent: By performing solubility and literature 

survey, Sitagliptin phosphate and Metformin 

hydrochloride are both soluble in water, methanol, 

and acetonitrile. So that water and mobile phase 

was used as a binary diluent. 

Preparation of Buffer: 2.873 grams of 

Potassiumdihydrogenortho phosphate was weighed 

and transferred to 1000ml Millipore water in 

1000ml of beaker. The pH was adjusted using 

triethylamine and filter by using 0.2 µ nylon filter 

and degassing for 10min. 

Preparation of Mobile Phase: Phosphate buffer 

(pH 7) +MeOH in a ratio 40:60and filter through 

0.2µ nylon filter and degassing for 10 min. 

Preparation of Standard Solution of Sitagliptin 

Phosphate & Metformin HCl: Accurately 

weighed 10mg of pure drug in 10ml of volumetric 

flask add 10ml of Millipore water dissolve and 

sonicate for 5min to get 1000µg/ml stock solution 

of Sitagliptin Phosphate and Metformin HCl. 

Preparation of Working Standard Solution: 

From standard solution 0.5ml of Sitagliptin Phos-

phate and 0.1ml of Metformin HCl solution was 

pipetted out into 10ml volumetric flask & made up 

with the diluent to get the concentration of 50µg/ml 

of Sitagliptin & 10µg/ml Metformin solution. 
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Preparation of Sample Stock Solution: Twenty 

tablets were weighed and crushed to a fine powder. 

Tablet powder equivalent to 50mg sitagliptin 

phosphate and 500mg of metformin hydrochloride 

was taken and dissolve in 50ml Millipore water 

sonicated for 30 min to get 1000µg/ml of 

Sitagliptin Phosphate and Metformin HCl. 

Preparation of Sample Working Standard 

Solution: From the above sample stock solution 

0.5ml of Sitagliptin Phosphate and 0.1ml of 

Metformin HCl were pipetted out into 10ml 

volumetric flask & made up with a diluent to get 

50µg/ml of Sitagliptin Phosphate& 10µg/ml 

Metformin HCl. 

Method Development: The mobile phase was 

chosen after several trials to reach the optimum 

stationary/mobile phase matching. The flow rate is 

0.6ml / min. The retention times under the 

conditions described were 2.803 min, 7.027 min for 

Metformin HCl and Sitagliptin Phosphate, 

respectively Table 1 and Fig. 3. 

TABLE 1: OPTIMISE METHOD 

Mobile phase Phosphate buffer (pH 7) : MeOH 

(40:60) 

Diluent Binary diluent -Water and mobile phase 

Column Luna C18 (150 × 4.6mm, 5µm) 

Pressure 115kgf/c 

Temperature 30 OC 

Flow rate 0.6ml/min 

Injection volume 20µl 

UV Wavelength 258nm 

 
FIG. 3: OPTIMISE CHROMATOGRAM 

RESULTS AND DISCUSSIONS: 

Method Validation:  

Linearity: The linearity was determined by 

preparing serial dilutions 6 concentrations of 

standard stock solutions each in triplicate. Average 

area was calculated and graph was plotted by 

taking average peak area vs concentration (μg/ml). 

The linearity range was found to be 50-100μg/mL 

for Sitagliptin Phosphate and 10-60μg/mL for 

Metformin HCl. The correlation coefficient was 

found to be 0.999 for both drugs. 

Specificity: The specificity of the UFLC method 

was demonstrated by interference check by 

injecting the diluent blank and placebo solution to 

determine whether any peak in diluent and placebo 

solution are co-eluting with the peaks of Metformin 

HCl and Sitagliptin Phosphate.  

Sensitivity: Limit of detection and quantification 

was calculated by using statistical calculations 

using the formula:  

LOD= 3.3×σ/S & 

LOQ= 10×σ/S 

Where, σ = standard deviation. S = slope of the 

calibration curve. 

System Suitability: In order to check the 

suitability of instrument system suitability was 

performed by injecting 100 µg/ml & 60 µg/ml of 

Sitagliptin Phosphate and Metformin HCl solution 

in six replicates. Chromatograms were obtained 

and % RSD was calculated (˂ 2). 

Precision: Developed method was found to be 

precise as the results of intraday and interday was 

found to be within the acceptance 6. replicates of 

100µg/ml and 60µg/ml of Sitagliptin Phosphate 

and Metformin HCl respectively were prepared.  

Ruggedness: The ruggedness was performed by a 

change in instrument and by a change in analyst 6. 

replicates of 100µg/ml and 60µg/ml of Sitagliptin 

Phosphate and Metformin HCl respectively were 

prepared and injected. %RSD was found within 

limits.  

Robustness: It was performed by a slight change in 

conditions such as flow rate, wavelength, 

temperature, pH. % RSD was calculated it was less 

than 2. 

Assay: Assay was carried out using the following 

formula. 

Area of Sample × Std Weight × Dilution Factor × Percentage 

Purity × 100 % Area of Std × Dilution Factor × Sample 

Weight   × 100 
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Average Weight of 20 Tablets (Janumet 50/500) = 

709.427mg. Equivalent Weight = 50mg of 

Sitagliptin Phosphate & = 500mg of Metformin 

HCl. 

Accuracy: Accuracy was performed in three levels 

50%, 100%, and 150%. The mean value was 

calculated. % Recovery was found within limits. 

TABLE 2: LINEARITY DATA OF SITAGLIPTIN PHOSPHATE & METFORMIN HCL 

Sitagliptin Phosphate Metformin HCl 

Conc(µg/ml) Peak Area Conc(µg/ml) Peak Area 

50 349492 50 349492 

60 394322 60 394322 

70 436655 70 436655 

80 486740 80 486740 
90 523553 90 523553 

100 573628 100 573628 

  
    FIG. 4: LINEARITY GRAPH OF SITAGLIPTIN PHOSPHATE         FIG. 5: LINEARITY GRAPH OF METFORMIN HCL        

 
    FIG. 6: CHROMATOGRAM OF PLACEBO SOLUTION

TABLE 3: SENSITIVITY DATA OF SITAGLIPTIN PHOSPHATE & METFORMIN HCL 

Sample LOD LOQ 

Sitagliptin Phosphate 2.214379 6.71024 

Metformin HCl 1.990846 6.032867 

TABLE 4: SYSTEM SUITABILITY DATA OF SITAGLIPTIN AND METFORMIN 

S. no. Metformin HCl Sitagliptin Phosphate 

Injection RT (min) USP plate count Tailing Peak area RT (min) USP plate count Tailing Peak area 

1 2.799 2409.4 1.635 602397 7.219 4552.5 1.479 714529 

2 2.799 2413.5 1.63 602677 7.198 4579.5 1.472 714478 

3 2.807 2419.9 1.631 601656 7.194 4555.2 1.476 716832 

4 2.803 2418.8 1.65 602240 7.167 4501.5 1.475 715301 

5 2.794 2413.7 1.645 600346 7.17 4517.8 1.477 715961 

6 2.804 2425.8 1.636 600262 7.168 4497.9 1.472 711948 

%RSD 0.1643 0.2409 0.4875 0.1754 0.2944 0.7304 0.1889 0.2343 
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TABLE 5: PRECISION DATA OF SITAGLIPTIN AND METFORMIN 

Conditions Intraday Precision Interday Precision 

1st H 2nd H 3rd H 1st Day 2nd Day 3rd Day 

Area of Metformin 656272.3 577507 578344 561045.8 578798.3 637804 

%RSD of Metformin 1.040551 0.200099 0.660399 0.742175 1.296464 1.10949 

Area of Sitagliptin 760832.8 768765.2 766314.3 773055.5 730710.7 735145.7 

% RSD of Sitagliptin 0.123362 0.524053 0.343098 0.602975 0.142768 0.231653 

TABLE 6: RUGGEDNESS DATA OF SITAGLIPTIN AND METFORMIN 

Conditions Peak Area %RSD 

Metformin Sitagliptin Metformin Sitagliptin 

Change in analyst 563680.5 781241.2 0.114845 0.570576 
Change in instrument 601596.3 714841.5 0.175452 0.234322 

TABLE 7: ROBUSTNESS DATA OF SITAGLIPTIN AND METFORMIN 

Conditions 

 

Peak area %RSD Peak area %RSD 

Metformin HCl Sitagliptin Phosphate 

pH (7.04) 564123 1.647324 741509.5 0.154173 

Wavelength (259nm) 441351.8 0.529722 657200.3 0.167715 

Temperature (25 ℃) 577103 1.57225 740701.2 0.05159 

Flow rate (0.62ml/min) 544265 0.15896 757827 0.190395 

TABLE 8: ASSAY DATA OF SITAGLIPTIN PHOSPHATE & METFORMIN HCL 

S. no. Sitagliptin Phosphate Metformin HCl 

Injection Area RT Area RT 

1 797703 7.040 599291 2.784 

2 797194 7.034 588564 2.790 

3 794188 7.037 590219 2.784 

Average 796381 592691.3 

% Assay 101.99 592691.3 

TABLE 9: ACCURACY DATA OF SITAGLIPTIN PHOSPHATE & METFORMIN HCL 

Accuracy data of Sitagliptin Phosphate 

Levels Std Conc Sample Conc Recovered Amount Peak Area % Recovery 

50% 50 25 74.81 541222 100.2% 

100% 50 50 105.20 568223 105.2% 

150% 50 75 134.15 579684 107.32% 

Accuracy data of Metformin HCl 

Levels Std Conc Sample Conc Recovered Amount Peak Area % Recovery 

50% 20 10 29.98 474849 99.95 

100% 20 20 41.07 487887 102.69 

150% 20 30 52.76 501395 105.54 

Stability: Stability of drugs was checked by bench and freeze conditions at 24 and 74 h. 

TABLE 10: STABILITY DATA OF SITAGLIPTIN PHOSPHATE AND METFORMIN HCL 

Conditions Sitagliptin Phosphate Metformin HCl 

Bench Average Std. dev %RSD Average Std. dev %RSD 

24H 620676 658.3102 0.106063 576757 5829.891 1.010806 

72H 617559 4942.203 0.800281 575482 9817.605 1.705978 

Freeze 

24H 715959 8447.873 1.179938 614132 6347.971 1.033649 

72H 722819 2503.407 0.346339 612552 8676.739 1.416491 
 

Force Degradation: Degradation was carried out 

in 5 different stress conditions like acidic, basic, 

oxidation, photolytic, thermal conditions at 60-80 

℃ in the water bath & in reflux condition. The 

limit of forced degradation is 5-20%. 

Initial area - Final area % Initial area × 100 
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TABLE 11: DEGRADATION DATA OF SITAGLIPTIN PHOSPHATE AND METFORMIN HCL 

Study Sitagliptin Phosphate Metformin HCl 

Initial Final %Degradation Initial Final %Degradation 

Acidic 741061 658313 11.16% 562103 501321 10.81% 

Basic 733196 628091 14.33% 572131 520066 9.10% 

Thermal 739096 600435 18.76% 579311 517916 10.59% 

Oxidative 749101 637864 14.84% 559991 507084 9.44% 

Photolytic 740866 601004 18.87% 562523 507079 9.85% 

 
FIG. 7: ACIDIC DEGRADATION 

  
FIG. 8: BASIC DEGRADATION                                               FIG. 9: THERMAL DEGRADATION 

  
FIG. 10: OXIDATIVE DEGRADATION                                  FIG. 11: PHOTOLYTIC DEGRADATION

CONCLUSION: In the present investigation, a 

simple, sensitive, precise and accurate RP-UFLC 

method for simultaneous estimation of Sitagliptin 

Phosphate & Metformin HCl was developed and 

validated as per ICH guideline & stability study 

displayed that techniques were helpful in 

monitoring drug stability & conjointly could also 

be applied for routine analysis in research 
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institutions, in quality control division of 

pharmaceutical industries. Both the drugs were 

resolved on Luna 5u C18 (150 × 4.6 mm, 5µm) 

column using MeOH: Phosphate buffer (pH7) 

using triethylamine. Flow rate 0.6ml/min. UV 

detection was performed at 258nm. Assay of 

resulting formulation shows within limits i. e. 90-

110. Hence, it is concluded that developed method 

are suitable for simultaneous estimation of 

Sitagliptin Phosphate & Metformin HCl. 
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INTRODUCTION
The remarkable progress of nanotechnology in recent years has 
resulted in revolutionary developments in the sector due to potential 
technological developments and their applicability in industry [1]. In 
this context, research on bioadhesive systems has received much interest 
because of their long-term adherence to mucus, which is a constituent 
of every organ in the human body and leads to increased systemic and 
local drug bioavailability. Bioadhesion may be defined as the binding 
of a natural or synthetic polymer to a biological substrate. Bioadhesive 
polymeric-based systems play an important role in delivering various 
bioactive molecules and drugs. A bioadhesive delivery system residing 
on a biological surface allows site specific drug delivery by releasing 
bioactive molecule in the specific site, hence increases bioavailability 
of drug. Nanoparticles (NP) are colloidal particles that are entrapped, 
encapsulated, or adsorbed with therapeutic agents. When incorporated 
in to formulation, they can target a molecule to a specific site, modify 
drug release pharmacokinetics, and improve drug efficacy and safety 
[2,3]. Drugs linked to polymeric bioadhesive nanoparticulate systems 
help to overcome the limitations of conventional drug delivery 
techniques.

ADVANTAGES OF BIO-ADHESIVE DRUG DELIV-
ERY SYSTEM
• A prolonged residence time at a site of absorption or action.

• A localization of the Drug Delivery System (DDS) at a given target site.

• Possible by pass of first pass effect.

• Reduction in dosing frequency of bioactive molecules due to increased 
residence time and controlled release at target site.

• Improved bioavailability of bioactive molecules at lower concentration 
due to prolonged contact time [4].

• Characteristics of bioadhesive polymers and theories of bioadhesion.

CHARACTERISTICS OF BIOADHESIVE POLYMERS 
AND THEORIES OF BIOADHESION
There are various bioadhesive polymers which are used in various 
delivery systems based on bioadhesion. Following is the list of few 
bioadhesive dosage forms developed with one or more bioadhesive 
polymers along with key findings of the work (Figures 1 and 2) (Tables 
1 and 2).

Table 1: Factors affecting bio adhesion.

Polymer related factors Environment related factors Physiological factors

• Molecular weight

• Concentration of active 
polymer

• Degree of hydration

• Charge on polymer

• Flexibility of polymer chain 

• Spatial confirmation 

• Swelling 

• Presence of functional 
group

• pH

• Applied strength

• Initial contact time

• Swelling

• Mucin turnover

• Disease state 
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Figure 1: Characteristics of bio adhesive polymers.

Figure 2: Theories of bio adhesion.
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Table 2: List of various bio adhesive systems developed with key findings.
Drug Delivery system Bio adhesive system Bio adhesive polymer Key findings

Povidone iodine Tablets

For Vaginal delivery

Polyvinyl pyrrolidone
Release of polymer complex with iodine 
for 8 h along with rapid disintegration 

and good bio adhesive strength [5].

Itraconazole Vaginal film Hydroxypropyl methylcellulose E15

Bio adhesive polymer retained film up 
to 7 h on the vaginal mucosa of rat and 

showed improved therapeutic benefits of 
drug against Candida albicans vaginitis 

[6].

5-Fluorouracil Bio adhesive gel

For buccal delivery

Poloxamer 407, HPMC K 15 M, 
Gantrez S-97 (poly methyl vinyl 

etherco-maleic anhydride)

Bio adhesive strength of gel increased 
with increasing concentration of HPMC 

K 15 M and Gantrez S-97 and gel 
showed sustained release of the drug up 
to 8 h along with high buccal mucosal 

permeability [7].

Ondansetron 
hydrochloride Tablets

Carbopol (CP 934), sodium alginate, 
sodium carboxy methyl cellulose low 
viscosity (SCMC LV), hydroxypropyl 

methylcellulose (HPMC 15 cps)

Bio adhesive tablets showed high drug 
permeation through the bovine buccal 
mucosa and sustained the release up 

to 500 min in vitro. Tablets show high 
stability in human saliva [8].

Etodolac Thermogel

For rectal drug 
delivery

Poloxamer, hydroxypropylmethyl 
cellulose, polyvinyl pyrrolidone, 
methyl cellulose, hydroxyethyl 

cellulose, carbopol

Prepared thermogel showed good 
bio adhesive strength, drug release 

through the Fickian diffusion, and no 
morphological damage to rectal tissues 

of rats [9].

Epirubicin (Epi) Liquid and solid suppository Pluronic (Plu) and pH-sensitive 
polyacrylic acid (PAA

Prepared suppositories showed high in 
vitro bio adhesive strength, higher value 
of relative bioavailability and AUC along 
with efficient reduction in tumour cells 

in Balb/c mice [10].

Zolmitriptan Nasal inserts Chitosanchondroitin sulphate

Results of in vitro and in situ showed 
that formulations having drug: polymer 

in 1:10 ratio gave 90% and 98% 
zolmitriptan release over a period of 8 

h [11].

Azithromycin Ocular inserts

For ocular drug 
delivery

Alginate, carbopol, and hydroxyl 
propyl methylcellulose (HPMC)

Tensile strength and elasticity of the 
alginate-based insert was higher 

compared to carbopol inserts; and insert 
containing carbopol and HPMC in the 

ratio 30:70 sustained the drug release for 
6 h [12].

Brimonidine Nanoparticles Sodium alginate, chitosan

Nanoparticles prepared from both 
polymers showed sustained drug release 

for approximately 10 h and effectively 
reduced intraocular pressure compared 
to marketed eye drops of the drug [13].

Lafutidine Tablet
For gastrointestinal 

drug delivery

Sodium alginate, xanthan gum, karaya 
gum

Optimized formulation showed a muco 
adhesive strength >35 g and X-ray 

analysis suggested that tablet was well 
adhered for >10 h in rabbit’s stomach 

[14].

Acyclovir Microspheres Sodium alginate

Optimized formulation showed high muco 
adhesive strength (66.42 ± 1.01%) and Gamma 
scintigraphy result showed gastric retention of 

formulation for more than 4 h in vivo [15].
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dosage form is confirmed by using gamma scintigraphy technique. 

Isolated loop technique: In this technique, the bioadhesive property of 
microspheres was calculated in terms of mean residence time, followed 
by injection into the in situ perfused gut segment.

X-ray studies: GI transit time of bioadhesive formulations can be 
confirmed through X-ray inspection by coating the formulations with 
radio-opaque markers like barium sulphate.

CONCLUSION
Now-a-days bio adhesive drug delivery system is becoming a promising 
approach to achieve a targeted and sustained release of drug and 
maintaining patient compliance. Mucoadhesive nanoparticulate 
systems are potentially helpful in delivering active drug molecule at 
required site of action and these systems are particularly interesting 
as they offer protection to therapeutic entities as well as the enhanced 
absorption that result from increased contact time provided by the bio-
adhesive component.

REFERENCES
1. Karsa DR, Stephenson RA. Encapsulation and controlled release. Elsevier. 1993.

2. Vyas SP, Khar RK. Targeted & controlled drug delivery: Novel carrier systems. CBS 
publishers & distributors. 2004.

3. Dave V, Gupta N, Sur S. Nanopharmaceutical Advanced Delivery Systems. JWS. 2020.

4. Zhang Y, Zhang J, Chen M, et al. A bioadhesive nanoparticle–hydrogel hybrid system 
for localized antimicrobial drug delivery. ACS Appl Mater Interfaces. 2016;8(28):18367-
18374.

5. Garg S, Jambu L, Vermani K. Development of novel sustained release bioadhesive 
vaginal tablets of povidone iodine. Drug Dev Ind Pharm. 2007;33(12):1340-1349.

6. Dobaria NB, Mashru RC, Badhan AC, et al. A novel intravaginal delivery system for 
itraconazole: In vitro and in vivo evaluation. Curr Drug Deliv. 2009;6(2):151-158.

7. Dhiman M, Yedurkar P, Sawant KK. Formulation, characterization, and in vitro 
evaluation of bioadhesive gels containing 5-fluorouracil. Pharm Dev Technol. 
2008;13(1):15-25.

8. Hassan N, Khar RK, Ali M, et al. Development and evaluation of buccal bioadhesive 
tablet of an anti-emetic agent ondansetron. Aaps Pharmscitech. 2009;10(4):1085-92.

9. Barakat NS. In vitro and in vivo characteristics of a thermogelling rectal delivery system 
of etodolac. AAPS PharmSciTech. 2009;10(3):724-31.

10. Lo YL, Lin Y, Lin HR. Evaluation of epirubicin in thermogelling and bioadhesive 
liquid and solid suppository formulations for rectal administration. Int J Mol Sci. 
2014;15(1):342-360.

11. Kaur K, Kaur G. Formulation and evaluation of chitosan-chondroitin sulphate based 
nasal inserts for zolmitriptan. BioMed Res. Int. 2013.

12. Gilhotra RM, Nagpal K, Mishra DN. Azithromycin novel drug delivery system for 
ocular application. Int J Pharm Investig. 2011;1(1):22.

13. Ibrahim MM, Abd-Elgawad AE, Soliman OA, et al. Natural bioadhesive biodegradable 
nanoparticle-based topical ophthalmic formulations for management of glaucoma. 
Transl Vis Sci Technol. 2015;4(3):12.

14. Patil S, Talele GS. Gastroretentive mucoadhesive tablet of lafutidine for controlled 
release and enhanced bioavailability. Drug Deliv. 2015;22(3):312-319.

15. Md S, Ahuja A, Khar RK, et al. Gastroretentive drug delivery system of acyclovir-
loaded alginate mucoadhesive microspheres: formulation and evaluation. Drug Deliv. 
2011;18(4):255-264.

16. Kumar L, Verma S, Vaidya B, et al. Bioadhesive polymers for targeted drug delivery. 
Academic Press. 2017;322-362.

17. Kumar K, Dhawan N, Sharma H, et al. Bioadhesive polymers: Novel tool for drug 
delivery. Artif Cells Nanomed Biotechnol. 2014;42(4):274-83. 

18. Lopes CM, Bettencourt C, Rossi A, et al. Overview on gastroretentive drug delivery 
systems for improving drug bioavailability. Int J Pharm. 2016;510(1):144-58.

19. Yong CS, Sah H, Jahng Y, et al. Physicochemical characterization of diclofenac sodium-
loaded poloxamer gel as a rectal delivery system with fast absorption. Drug Dev Ind 
Pharm. 2003;29(5):545-53.

Special case of nanoparticles as bioadhesives
Oral administration of polymeric nanoparticle suspensions leads to 
mucoadhesion of a significant fraction of the particles. Parts of the 
particles are received by the mucus gel layer while the remaining particles 
undergo unmodified transit. Process of mucoadhesion of nanoparticles 
can be described as administration of the suspension of particles, which 
comes immediately in contact with the portion of oral mucosa. From 
this moment, the suspension acts as a reservoir of particles and very 
rapidly, an adsorption process takes place that leads to the adsorption of 
some amount of the available particles. Adsorption occurs in the mucus 
layer and is an irreversible process. The particles present in the lumen 
travel through the intestine, sweeping progressively the whole mucosa. 
Simultaneously, the absorption of these particles takes place resulting 
in a progressive covering of the intestinal mucosal. Eventually, the 
particles begin to detach from the mucosa in the proximal to the distal 
region. Non-adherent particles from the lumen pool and detached 
particles from the mucoadherent pool are finally removed with feces 
[4]. The mechanism of drug absorption from muco adhesive systems is 
depicted in Figure 3.

EVALUATION OF BIOADHESIVE DRUG DELIVERY 
SYSTEMS 
In-vitro evaluation parameters
Measurement of detachment force: This test involves measurement 
of the force required to separate two parallel glass slides covered with 
polymer and mucus layer respectively [16-19].

Tensile strength measurement: Aqueous dispersion of a bioadhesive 
polymer is placed between two discs made up of polyoxy methylene. 
The upper disc shows movement while the lower disc is stationary, as 
it is fixed on a stationary frame of the machine. After application of 
the tensile force, maximum force required for detaching next to the 
fracture is calculated by using a force displacement curve.

Measurement of adhesion strength: Adhesion strength measurement 
can be carried out by using the fluorescent probe method. Probes are 
used to analyse the polymer and mucin interaction.

Falling liquid film technique: This method involves in situ 
quantification of adherence of particles on a mucosal surface. Briefly, 
a particulate system allowed flowing down through an inclined plastic 
slide covered with mucosal membrane.

Colloidal gold staining technique: This technique is used for quantitative 
comparison of bioadhesive properties of various hydrogels.

In-vivo evaluation parameters
Gamma scintigraphy technique: in-vivo distribution pattern of any 

Figure 3: Mechanism of drug absorption from bio adhesive systems.
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Introduction
Breast cancer is the most common type of cancer 
among Indian women with age adjusted rates as 
high as 25.8/100,000 women and mortality being 
12.7/100,000 women.[1] According to a survey 
conducted by Indian Council of Medical Research 
in the metropolitan cities during 1982–2005, the 
incidence of breast cancer has almost doubled.[2] 
Studies have reported that in every 4- min one woman 
is estimated to be diagnosed with breast cancer and 
in every 8- min one causality due to breast cancer 

is observed in India. In 2012, approximately 70,218 
fatalities were recorded due to breast cancer in India, 
which was the highest in the world for that year.[3]

Risk factors for developing breast cancer are age, 
diet, waist-to-hip ratio, body mass index (BMI), high-
density lipoproteins, cholesterol, triglyceride level, 
more than three pregnancies, years of menstruation, 
atypical hyperplasia in the previous biopsy, and a 
history of carcinoma in relatives.[4] Several studies 
have reported that the early detection of breast 
cancer by screening is effective in the prevention 
of disease progression. Clinical breast examinations 
(CBE) like mammography are not feasible for 
developing countries due to economic constraints. 
Hence, advocating breast self-examination (BSE) 
and promoting awareness are recommended. BSE 
familiarizes women with both the appearance and 
the feel of their breasts and helps in detection of any 
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abnormal changes in breasts as early as possible and 
raises the awareness about early detection of breast 
cancer, particularly among the rural areas.[5]

Around 20–30% of women wait for about 12 weeks 
or more after self-discovery of a breast symptom to 
meet a health-care provider for help, and such delays 
could lead to poor survival. Comprehension of the 
factors that influence patient delay is quintessential 
for the development of an effective and targeted 
health intervention program. These interventions 
could also plummet the incidence rates.[6]

This study proposed to evaluate the knowledge, 
attitude, and practices (KAP) of the participants. 
The knowledge possessed by a community refers 
to their understanding of any given topic. Attitude 
refers to their feelings towards this subject, as well 
as any preconceived ideas that they may have 
towards it. Practice refers to the ways in which they 
demonstrate their knowledge and attitude through 
actions. Understanding the levels of KAP is crucial 
to create awareness and customize the interventional 
programs for each community.[7] BSE is a simple, 
quick, safe, and non-invasive process.[8] CBE 
contributes to the early detection of breast cancer, 
identifies previously undetected masses, more so in 
women below 40 years in whom mammography is 
not recommended. It not only promotes the practice 
of BSE but also encourages subjects to evaluate their 
assessment of BSE.[9]

This pilot study was undertaken to assess knowledge, 
attitude, and practices of breast cancer among 
women of Urban and Rural regions of Belagavi.

Methodology
A cross-sectional pilot study was taken up by regional 
Cell for Women, Belagavi District (Southern India).

Sample size calculation
According to census data 2011, total female 
population above 7 years was 20,54,090.[10] From 
Belagavi (rural and urban), 10 towns and 20 villages 
were randomly selected and from their 4000 samples 
were randomly selected using probability 
proportional to size sampling. Sample size for this 
pilot study was taken as 5% of the total sample size. 
Hence, 207 female staff from various educational 
institutions and a teaching hospital was enrolled for 
the study. The study was conducted from February 
2019 to December 2019.

Females in the age group of 20–70 years were 
included and known cases of breast cancer were 
excluded from the study. Informed consent was 
taken in their local language from the subjects. 
Ethical clearance was obtained from the Institutional 
Ethical Committee (Ref. MDC/DOME/155 dated 
05-11-2019).

A pre-tested, semi-structured questionnaire, and 
with 40 pertinent questions were structured with 
four sub-sections (Parts A to D). Part A included the 
baseline data (age, nativity, religion, diet- vegetarian/
non-vegetarian, parity, assessment of risk factors 
such as history of breast cancer in family, 
reproductive history, lactation history, history of 
contraceptive methods used, history of hormonal 
therapy, age of menarche, age of menopause, and 
alcohol and tobacco usage) was collected. Height 
was measured using the commercial Stadiometer 
to the nearest 0.5 cm. National Council of Health 
Center/World Health Organization reference data 
based on height for age was used for the present 
study to define stunting. Weight was recorded with 
digital scale with an accuracy of +100 g. BMI was 
calculated by Quetelet’s equation.[11,12] Health status 
of subjects was assessed taking a detailed history 
and by performing thorough clinical examination by 
principal investigator.

Part B scrutinized the knowledge of the participants 
with 15 relevant questions. Part C was assigned to 
document the clinical findings and Fine-Needle 
Aspiration Cytology (FNAC), reports if any. 
Part D was allotted to record notes and remarks 
(Annexure 1).

The questionnaire was taken from previous studies 
and modified as per the requirement and validated 
by this pilot study. The survey was carried out by 
a core team comprising two doctors and six nurses 
from the obstetrics/gynecology department. The 
questionnaire was duly filled by the core team using 
the interview method before clinical examination. 
The CBE was performed by the core team, which 
was trained and monitored by the subject experts. 
In the event of a clinical suspicious or ambiguity, 
the subjects were sent for FNAC investigation to the 
department of pathology.

Only the subjects who were aware regarding the self-
examination were included in this sub-section of 
the study. In the pro forma section II (Annexure II) 
question numbers 3, 4, 5, 6, 9, 10, and 11 were 
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included to calculate the total score. For questions 
4 and 5 option 2 were correct and for question 6 
option one was correct, while for questions 9, 10, 
and 11 options 3, 3, and 1 were considered as correct 
answer, respectively.

Similarly, subjects who were aware about clinical 
examination were included in this sub-section of 
the study. In the pro forma’s section II (Annexure 1) 
question numbers 13 to 16 were included to calculate 
the total score. For question 13 option 2 was correct 
and for question 14 option 2 or 3 were correct, while 
for questions 15 and 16 option 1 were considered as 
the correct answer.

The scoring system implemented was as follows: 
When the answer was correct it was scored “2.” In 
the case of multiple choice questions, when multiple 
options were answered along with the correct 
answer, it was considered as partial knowledge and 
it was scored as “1.” To calculate the total score, the 
overall percentage was considered. Socio-economic 
status (SES) was classified based on modified 
Kuppuswamy socioeconomic scale.[13]

Descriptive analysis of the data was done using 
SPSS Statistics 23.0 and Excel. Continuous variables 
were presented in mean ± standard deviation form. 
Categorical variables were presented as frequency 
tables. Odds ratio has been used for the assessment 
of effect size of the test. Categorical variables were 
calculated using Chi-square test. P < 0.05 was 
considered as significant.

Results
The study included 207 subjects in the age range 
of 20–70 years. The baseline characteristics of the 
cohort were documented. Subjects were grouped 
into four categories from 18 to 45 years based on age. 
A majority of the subjects (n = 74) were in the age 
of 36–45 years. The mean height was 5.12 ± 0.44 
(in ft) and weight was 59.03 ± 10.29 (in kgs). As per 
the educational profile, 155 (74.88%) of the subjects 
in the study were well educated whereas 7 (3.38%) 
were illiterates and 99.03% were working women. 
As per SES, 16 (47.06%) were from middle class 
family in rural areas and 70 (40.46%) were from 
urban areas, followed by 15 (44.12%) from the lower 
middle class in rural area and 44 (25.43%) from the 
upper middle class in urban area. Least population 
was from the upper middle Class 1 (2.94%) from 
rural area and 28 (16.18%) were from upper class in 
urban area. A majority of the subjects in the sample 

were married, whereas 18.36% were single and the 
other 5.31% were divorced/widowed.

The risk factors for breast cancer were assessed. 
Among the total subjects screened, 13 (6.28%) 
had a family history of breast cancer. History of 
other cancers was reported in 18 (8.7%) women. 
History of fibrocystic and endometriosis diseases 
was reported in 9 (4.35%) and 4 women (1.93%), 
respectively. Thyroid hormone imbalance was noted 
in 23 (11.11%). About 3(1.73%) from urban area had 
previously noticed lumps in their breast while none 
of the subjects from rural place had noticed lumps 
in their breast. A majority of the subjects were 
not on any medication, whereas as 9 (4.35%) and 
11 (5.31%) had taken drugs to prevent abortion and 
for regulating menstrual cycle, respectively.

Using Chi-square test with simulation, health 
status of subjects was observed to be significantly 
associated with the geographic area (P = 0.0345) 
(Table 1).

Majority of the subjects in both rural and urban areas 
had good health. Using Chi-square test, distribution 
of women having children is approximately equal in 
rural and urban areas (P = 0.6332). In urban places, 
majority of subjects had their first child in the age 
group of 20–25 years followed by 26–31 age groups. 
Only two subjects in the urban area had their first 
child in the age of above 36 years whereas in rural 
areas, majority of the subjects had their first child at 
the age of “<20 years,” followed by “20–25” whereas 
none of the subjects in rural area had their child 
after 36 years.

Majority of the subjects (72.95%) were still 
menstruating normally whereas for 31 (14.98%) 
subject’s had attained menopause. For majority of 
the subjects, age of menarche was “13–14” years, 
followed by “14-16,” “10-12” and 36 (17.39%) of total 
subjects were not sure about their age of menarche. 
Majority of the subjects in the sample were not sure 
about their age of menopause (Table 1).

The participants from the urban area were well 
aware about self-examination (P<0.001) as well as 
about clinical examination (P=0.0039) (Table 1).

Majority of subjects had heard about breast cancer 
through media. Many subjects considered breast 
cancer as a serious disease (88.1%) while 64.29% 
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subjects were aware about the risk factors. Around 
61.31% population were aware regarding the 
symptoms of breast cancer. More than half of the 

population knew that breast cancer would spread 
to other parts of the body, and about the screening 
programs for breast cancer.

Table 1: Distribution of subjects based on biological life

Factors Sub-category Rural (n, [%]) Urban (n, [%]) Total (n, [%]) P-value

Health status Poor 1 (2.94) 3 (1.73) 4 (1.93) 0.0345cs

Good 32 (94.12) 133 (76.88) 165 (79.71)

Excellent 1 (2.94) 37 (21.39) 38 (18.36)

Number of Children None 4 (11.76) 19 (10.98) 23 (11.11) 0.6332c

One 11 (32.35) 52 (30.06) 63 (30.43)

Two 10 (29.41) 63 (36.42) 73 (35.27)

3 or more 3 (8.82) 7 (4.05) 10 (4.83)

Not applicableA 6 (17.65) 32 (18.5) 38 (18.36)

Maternal age at first 
childbirth (years)

<20 12 (35.29) 33 (19.08) 45 (21.74) 0.1314cs

20–25 9 (26.47) 48 (27.75) 57 (27.54)

26–31 2 (5.88) 36 (20.81) 38 (18.36)

31–36 1 (2.94) 3 (1.73) 4 (1.93)

above 36 0 (0) 2 (1.16) 2 (0.97)

Not applicableB 10 (29.41) 51 (29.48) 61 (29.47)

Breast feeding Yes 17 (50) 91 (52.6) 108 (52.17) 0.7014c

No 7 (20.59) 31 (17.92) 38 (18.36)

Not applicableB 10 (29.41) 51 (29.48) 61 (29.47)

Duration of breastfeeding Never 1 (2.94) 4 (2.31) 5 (2.42) 0.4418c

<6 months 0 (0) 11 (6.36) 11 (5.31)

<1 year 6 (17.65) 35 (20.23) 41 (19.81)

>1 year 18 (52.94) 76 (43.93) 94 (45.41)

Not applicable 9 (26.47) 47 (27.17) 56 (27.05)

Menstruation details Still having menstrual periods 25 (73.53) 126 (72.83) 151 (72.95) 0.3473c

Not sure, periods are irregular 6 (17.65) 19 (10.98) 25 (12.08)

Menstrual periods have 
stopped permanently

3 (8.82) 28 (16.18) 31 (14.98)

Age at Menarche (years) Not sure 6 (17.65) 30 (17.34) 36 (17.39) 0.3683c

<10 0 (0) 2 (1.16) 2 (0.97)

10–12 11 (32.35) 31 (17.92) 42 (20.29)

13–14 9 (26.47) 62 (35.84) 71 (34.3)

14–16 8 (23.53) 48 (27.75) 56 (27.05)

Age at Menopause (years) <44 4 (11.76) 10 (5.78) 14 (6.76) 0.5237cs

45–50 4 (11.76) 28 (16.18) 32 (15.46)

51–55 0 (0) 3 (1.73) 3 (1.45)

56–60 0 (0) 1 (0.58) 1 (0.48)

Not sure 26 (76.47) 131 (75.72) 157 (75.85)

c Chi-square test, cs- Chi-square test with simulation, AIndicates the subjects who were single, BIndicates subjects who were single 
and without having a child
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Using odds ratio, odds of perception about breast 
cancer was 4.90 [Confidence Interval (CI) 2.2, 10.94] 
times higher in the urban than in the rural area 
(Table 2).

Odds of believing “early detection of breast cancer 
can reduce mortality rate?” was 3.44 (CI: 1.61, 7.35) 
times higher in women living in the urban areas than 
rural areas. Using Chi-square test with simulation, 
the attitude about undergoing breast screening was 
significantly associated with the place of residence 
(P=0.005) (Table 3).

Among the study subjects, 125 (60.39%) were aware 
regarding BSE of which 69 (55.2%) had performed BSE 

at least once in their life. Percentage of subjects who 
performed BSE was approximately equal in rural and 
urban places of Belgaum. Among the subjects aware 
of BSE, 110 (88%) thought that it aided in the early 
detection of breast cancer. Among the study subjects, 
50 (40%) recommended a monthly evaluation of BSE 
and 40 (32%) believed that self-examination is to 
be performed whenever one noticed any changes in 
the breast. Among the subjects who were aware of 
BSE, 97 (77.6%) were aware of the benefits about the 
BSE (Early detection of breast cancer). Furthermore, 
99 (79%) agreed to consult a doctor if they found any 
abnormalities during the self-examination. About 
80 (64%) among the total subjects, conducted the 
assessment themselves (Table 4).

Table 2: Knowledge of breast cancer

Knowledge based questions Options Rural (n, [%]) Urban (n, [%]) Total (n, [%])

Have you ever heard about breast cancer? Yes 19 (55.88) 149 (86.13) 168 (81.16)

No 15 (44.12) 24 (13.87) 39 (18.84)

What is your source (s) of information?* 1 5 (26.32) 32 (21.48) 37 (22.02)

2 6 (31.58) 38 (25.5) 44 (26.19)

3 0 (0) 4 (2.68) 4 (2.38)

4 1 (5.26) 9 (6.04) 10 (5.95)

5 1 (5.26) 10 (6.71) 11 (6.55)

6 2 (10.53) 6 (4.03) 8 (4.76)

Multiple 4 (21.05) 50 (33.56) 54 (32.14)

Is breast cancer a serious disease?* Yes 16 (84.21) 132 (88.59) 148 (88.1)

No 3 (15.79) 17 (11.41) 20 (11.9)

Do you know about the risk factors of breast cancer?* Yes 13 (68.42) 95 (63.76) 108 (64.29)

No 6 (31.58) 54 (36.24) 60 (35.71)

Do you know about the signs and symptoms of breast 
cancer?*

Yes 11 (57.89) 92 (61.74) 103 (61.31)

No 8 (42.11) 57 (38.26) 65 (38.69)

Do you know anything about the pre-diagnostic tests that 
are available for breast cancer?*

Yes 7 (36.84) 67 (44.97) 74 (44.05)

No 12 (63.16) 82 (55.03) 94 (55.95)

Can breast cancer be treated?* Yes 17 (89.47) 139 (93.29) 156 (92.86)

No 2 (10.53) 10 (6.71) 12 (7.14)

Can breast cancer spread to other parts of the body?* Yes 11 (57.89) 78 (52.35) 89 (52.98)

No 8 (42.11) 71 (47.65) 79 (47.02)

Do you think breast cancer is hereditary?* Yes 10 (52.63) 72 (48.32) 82 (48.81)

No 9 (47.37) 77 (51.68) 86 (51.19)

Are you aware about any screening programs for breast 
cancer?*

Yes 6 (31.58) 58 (38.93) 64 (38.1)

No 13 (68.42) 91 (61.07) 104 (61.9)

Do you think that women who went through menopause after 
55 years have a high risk of suffering from breast cancer?*

Yes 7 (36.84) 58 (38.93) 65 (38.69)

No 12 (63.16) 91 (61.07) 103 (61.31)

*Subjects exclusively aware of breast cancer were included. 1: Books/Newspaper; 2: Media (TV, Radio, or internet); 3: Hospital; 4: 
Conferences/Seminars/Lecture; 5: Friends; 6: Others
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Odds of women aware of about self-examination was 
6.65 (CI: 2.48, 12.90) times higher in the urban area 
than in the rural area. Among the subjects who were 
aware about self-examination, odds of considering 
that BSE was helpful in the early detection of breast 
cancer was 7.64 (CI: 1.78, 32.69) times higher in 
urban area than rural area. Among the subjects aware 
of self-examination, odds of consulting a doctor in 
the case of discovering an abnormality during self-
examination, was 5.65 (CI: 1.40, 22.87) times higher 
in urban women when compared to rural women 
(Table 4).

We observed that among a total of 207 subjects, 
110 (53.14%) had heard about CBEs. Out of 34 
subjects from the rural area, 11 (32.35%) were aware 

of CBE, whereas among 173 subjects from the urban 
area of Belgaum, 99 (57.23%) were aware about 
CBE. Almost all the subjects who had heard about 
CBE believed it to be a tool in the early detection 
of breast cancer. 70 (63%) of the subjects who were 
aware about CBE considered that a doctor should 
perform the clinical examination (Table 5).

Using Chi-square test with simulation, self-
examination score category was significantly 
associated with place of residence. Using odds ratio, 
the odds of having good scores of self-examinations 
was 5.03 (CI: 1.18, 21.30) times higher in urban 
area than in rural area. Using Chi-square test 
with simulation, clinical examination score was 
independent of place of residence (Table 6).

Table 3: Beliefs/Attitude toward breast cancer

Questions based on belief/Attitude Options Rural (n, [%]) Urban (n, [%]) Total (n, [%])

Is breast cancer a punishment from God? Yes 6 (17.65) 12 (6.94) 18 (8.7)

No 28 (82.35) 161 (93.06) 189 (91.3)

If one of your friends or family has breast 
cancer, do you think that you will also 
suffer from the same?

Yes 1 (2.94) 4 (2.31) 5 (2.42)

No 33 (97.06) 169 (97.69) 202 (97.58)

Do you think giving birth after 30 years 
increases the risk of breast cancer?

Yes 7 (20.59) 48 (27.75) 55 (26.57)

No 27 (79.41) 125 (72.25)  152 (73.43)

Do you think smoking and drinking can 
cause breast cancer?

Yes 16 (47.06) 110 (63.58) 126 (60.87)

No 18 (52.94) 63 (36.42) 81 (39.13)

Do you feel that early detection of breast 
cancer can reduce the mortality rate? 

Yes 17 (50) 134 (77.46) 151 (72.95)

No 17 (50) 39 (22.54) 56 (27.05)

Do you think use of brassieres is one of 
the reasons for breast cancer?

Yes 9 (26.47) 77 (44.51) 86 (41.55)

No 25 (73.53) 96 (55.49) 121 (58.45)

What do you feel about undergoing breast 
screening?

It is better to detect early 18 (52.94) 136 (78.61) 154 (74.4)

It can be done only when 
the need arises

3 (8.82) 12 (6.94) 15 (7.25)

I do not feel anything 13 (38.24) 25 (14.45) 38 (18.36)

Breast cancer patients should not be 
allowed to breast feed. What is your 
perception?

Yes 15 (44.12) 92 (53.18) 107 (51.69)

No 19 (55.88) 81 (46.82) 100 (48.31)

Do you have any gender preferences for 
healthcare practitioners for undergoing 
breast screening?

Yes 15 (44.12) 84 (48.55) 99 (47.83)

No 19 (55.88) 89 (51.45) 108 (52.17)

In your point of view, what is the main 
barrier in undergoing breast screening?

Shyness 12 (35.29) 50 (28.9) 62 (29.95)

Lack of knowledge 15 (44.12) 67 (38.73) 82 (39.61)

Fear of diagnosis of 
cancer

3 (8.82) 21 (12.14) 24 (11.59)

No facilities 3 (8.82) 9 (5.2) 12 (5.8)

All the above 1 (2.94) 26 (15.03) 27 (13.04)
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Table 4: Knowledge and practice about BSE

Questions on BSE Options Rural (n, [%]) Urban (n, [%]) Total (n, [%])

Are you aware about BSE? Yes 9 (26.47) 116 (67.05) 125 (60.39)

No 25 (73.53) 57 (32.95) 82 (39.61)

Have you ever performed 
BSE?*

Yes 5 (55.56) 64 (55.17) 69 (55.2)

No 4 (44.44) 52 (44.83) 56 (44.8)

Do you think that BSE is 
helpful in the early detection of 
breast cancer? *

Yes 5 (55.56) 105 (90.52) 110 (88)

No 4 (44.44) 11 (9.48) 15 (12)

How often should BSE be 
performed? *

Weekly 0 (0) 17 (14.66) 17 (13.6)

Monthly 2 (22.22) 48 (41.38) 50 (40)

If, we notice change in chest 4 (44.44) 36 (31.03) 40 (32)

Do not know 3 (33.33) 15 (12.93) 18 (14.4)

When is the correct time to 
perform BSE?*

Before menstruation 1 (11.11) 6 (5.17) 7 (5.6)

After menstruation 2 (22.22) 50 (43.1) 52 (41.6)

Any time 2 (22.22) 35 (30.17) 37 (29.6)

Do not know 4 (44.44) 25 (21.55) 29 (23.2)

What is the best posture for 
BSE?*

Standing in front of mirror 4 (44.44) 72 (62.07) 76 (60.8)

Sitting 1 (11.11) 8 (6.9) 9 (7.2)

Lying 1 (11.11) 14 (12.07) 15 (12)

No idea 3 (33.33) 22 (18.97) 25 (20)

What is the reason for not 
practicing BSE?*

Afraid of diagnosed with breast 
cancer

3 (33.33) 20 (17.24) 23 (18.4)

Do not know how to do it correctly 2 (22.22) 34 (29.31) 36 (28.8)

Do not like to touch one’s own body 0 (0) 8 (6.9) 8 (6.4)

Forgot to practice BSE 1 (11.11) 5 (4.31) 6 (4.8)

Not at risk of getting cancer 0 (0) 6 (5.17) 6 (4.8)

None of the above 3 (33.33) 41 (35.34) 44 (35.2)

All the above 0 (0) 2 (1.72) 2 (1.6)

What are the signs of breast 
cancer? *

Development of lump 3 (33.33) 60 (51.72) 63 (50.4)

Discharge other than breast milk 1 (11.11) 6 (5.17) 7 (5.6)

Swelling of breast 0 (0) 7 (6.03) 7 (5.6)

Skin irritation or dimpling 2 (22.22) 0 (0) 2 (1.6)

None of the above 1 (11.11) 2 (1.72) 3 (2.4)

All the Above 2 (22.22) 41 (35.34) 43 (34.4)

Do you know the benefits of 
BSE?*

Yes 5 (55.56) 92 (79.31) 97 (77.6)

No 4 (44.44) 24 (20.69) 28 (22.4)

If you discover any abnormality 
during BSE, will you visit a 
doctor?*

Yes 4 (44.44) 95 (81.9) 99 (79.2)

No 5 (55.56) 21 (18.1) 26 (20.8)

BSE is done by* Yes 6 (66.67) 74 (63.79) 80 (64)

No 3 (33.33) 42 (36.21) 45 (36)

*Questions posed to only who were aware of BSE. BSE: Breast self-examination
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Discussion
Breast cancer is the most common type of cancer in 
Indian women with a considerable mortality rate. 
It can be associated with the lack of awareness, 
knowledge, and practice about breast cancer. This 
study focused on the screening women from both 
urban and rural areas to assess the knowledge, 
awareness, and beliefs regarding breast cancer. 
Subject’s knowledge regarding BSE and CBE was 
also assessed in the study.

In the current study, 36–45 years were the most 
common age group whereas in a study conducted 
by Grunfeld et al. (2002), 25–34 years were found 
to be the most common age group.[6] This may be 
due to the variations from one region to another. 

Most of the subjects from the current study were 
from the middle class (47.06%), while in a study 
conducted by Sehrawat et al. (2016), more subjects 
were found to be from the upper middle class 
(55.3%).[14]

The results of the Birhane et al. (2017) showed 
that knowledge and practices of BSE among female 
students were 64%, 30.25% had a good knowledge 
and 28.3% had performed BSE.[15] The varying 
results between the two studies may be due to the 
difference in the study population considered for 
the study. Respondents in some studies[16-18] had a 
good perception toward breast cancer while in the 
present study, a moderate knowledge about breast 
cancer was observed.

Table 5: Knowledge about CBE

Questions on CBE Options Rural (n, [%]) Urban (n, [%]) Total (n, [%])

Have you ever heard about CBE? Yes 11 (32.35) 99 (57.23) 110 (53.14)

No 23 (67.65) 74 (42.77) 97 (46.86)

Do you think that CBE is useful in the 
early detection of Breast cancer? *

Yes 11 (100) 96 (96.97) 107 (97.27)

No 0 (0) 3 (3.03) 3 (2.73)

Who should perform CBE? * Individual 2 (18.18) 10 (10.1) 12 (10.91)

Nurse 3 (27.27) 10 (10.1) 13 (11.82)

Doctor 4 (36.36) 66 (66.67) 70 (63.64)

Do not know 2 (18.18) 9 (9.09) 11 (10)

Anyone 0 (0) 4 (4.04) 4 (3.64)

How often should CBE be done? * Monthly 2 (18.18) 28 (28.28) 30 (27.27)

Yearly 6 (54.55) 30 (30.3) 36 (32.73)

When Abnormality found 
on BSE

3 (27.27) 21 (21.21) 24 (21.82)

Do not know 0 (0) 20 (20.2) 20 (18.18)

What is the best tool for the early 
detection of breast cancer? *

Mammography 4 (36.36) 45 (45.45) 49 (44.55)

Breast Ultrasound 2 (18.18) 5 (5.05) 7 (6.36)

Breast Magnetic resonance 
imaging (MRI) Scan

0 (0) 4 (4.04) 4 (3.64)

Biopsy 0 (0) 3 (3.03) 3 (2.73)

No idea 5 (45.45) 42 (42.42) 47 (42.73)

*Only for those who were aware about clinical examination. CBE: Clinical breast examination

Table 6: Comparison of self-examination and clinical-examination scores

Region Self-examination score P-value Clinical-examination score P-value

≥50% <50% >74 <75

Urban 83 33 0.0275* 9 2 0.2174

Rural 3 6 88 11

*P<0.05 is significant
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A study conducted by Kumarasamy et al. (2017), in 
rural area of India demonstrated that only 26% of 
the women were aware of BSE, of which 18% had 
examined their breasts, and 5% practiced it regularly.[19]

In the present study, a total of 53.14% were aware of 
CBE among which a majority (63.64%) of population 
believed that it should be performed by doctors. 
A study by Siddharth et al. (2016) found that all 
study participants are aware of CBE and all of them 
thought that CBE can be done by doctors only (100%) 
while none of them were aware of BSE.[20]

In the current study, most of the women from urban 
area were aware of CBE and had a positive approach 
toward it, while in a study by Sehrawat et al. (2016), 
in urban and rural areas of district Gurdaspur (Punjab) 
found that 46%% women were aware about CBE.[14]

The study assessed the basic knowledge of breast 
cancer among women and the extent of their beliefs 
regarding breast cancer, along with the knowledge 
and practice regarding SBE and CBE. It has, thus, 
served as an educational diagnosis of the community.

The study has its share of limitations. There was 
unequal distribution of subjects between the groups 
as more subjects belonged to the urban area. Future 
studies could recruit an equal number of participants 
from both urban and rural regions to obtain an 
accurate estimate.

Breast cancer is the most common cancer affecting 
women worldwide. There are many risk factors 
such as age, breast pathology (proliferative breast 
disease), family history, and genetic predisposition 
for the development of breast cancer. Mammography 
is the mainstay for the diagnosis of breast cancer; 
magnetic resonance imaging and ultrasound have 
emerged as useful diagnostic tools for breast cancer. 
Breast cancer can be treated and managed by a 
prudent multidisciplinary collaboration of surgeons, 
oncologists, radiation oncologists, nurses, geneticist, 
reconstructive surgeons, and patients.[21]

Conclusion
This study provides a hereto unexplored insight into 
the KAP regarding breast cancer among the women 
of urban and rural areas of a tier II city. It was 
observed that majority of the women in the urban 
area had more than a fair idea about breast cancer; 
its early evaluation methods, namely, BSE and CBE. 

The women also demonstrated a positive outlook 
toward the early detection and amp; treatment of 
the same. Women in the rural area need to be more 
aggressively educated about the gravity of breast 
cancer and its early detection. This study paves 
the way for more awareness/educational programs 
which can help improve the chances of survival 
due to early detection and treatment which, in turn, 
reduce mortality related to breast cancer.
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Annexure I: Pro forma – Breast cancer survey

Part A
Name
Age group (years) 18-25 26-35 36-45 45 and above
Age at Menarche (years) Age at Menarche
Age at First Childbirth (years)
Number of Children 
Breast Feeding Yes No
Profile: Housewife Student Urban Working Woman
Geographical region Rural
Address
Phone number
Assessment of risk factors Family history of breast cancer Yes No

History of any other cancer Yes No
Previously noticed lumps in the breast Yes No
Habit of Chewing Tobacco Yes No
History of Contraception Yes No
Types of Contraception Oral

Implant
Injectable
IUCD (intrauterine 
contraceptive device)
Others

Part B Knowledge related to Breast Cancer (Yes/No)
Knowledge 1 Do you know what breast cancer is?
Knowledge 2 Do you feel that early detection can reduce mortality rates?
Knowledge 3 Would you like to go for a screening test?
Knowledge 4 In general, at what age do you think a woman should start routine mammograms?
Knowledge 5 Do you think that age is one of the risk factors of breast cancer?
Knowledge 6 Do you think smoking and drinking can cause breast cancer?
Knowledge 7 Do you think breast cancer is genetic?
Knowledge 8 If one of your friends or relative has breast cancer, do you think that you will also 

suffer from the same?
Knowledge 9 Do you think giving birth after 30 years, increases the chances of having breast 

cancer?
Knowledge 10 Do you think that women who went through menopause after 55 years are at a high 

risk of suffering from breast cancer?
Knowledge 11 Do you know what the pre-diagnostic tests are available for breast cancer?
Knowledge 12 Are you aware about the risk factors for breast cancer?
Knowledge 13 Have you ever undergone any pre-diagnostic tests?
Knowledge 14 Do you know of any government schemes for awareness?
Knowledge 15 Are you aware of breast self-examination?
Part C
Clinical 
findings
Fine-Needle 
Aspiration 
Cytology report
Part D
Remarks

Annexure
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Annexure II: Data collection form breast cancer survey
Part A
a. Demographic details
Name
Address
Phone Number
Place of Residence □Rural □Urban
Ethnicity
Age Group (yrs.) □18- 25 □26-35 □36-45 □45 and Above
Education □None □ Primary school □Secondary school □Higher
Occupation □Studen □Housewife □Working Women
Socio-economic status 
(modified Kuppuswamy 
socio-economic scale)

□Lower middle class (6,431-16,718) □Middle class (16,078-21,437) □Upper middle 
class (21,438-42,875) □Upper class (≥ 42,876)

Marital status □Never Married □Married □Divorced/Widowed
Health status □Poor □Good □Excellent
No. of children □None □One □Two □3 or More □Not applicable
Age at first child birth (years) □<20 □20-25 □26-31 □31-36 □above 36 years
Breastfeeding □Yes □No □Not applicable
Duration of breastfeeding □Never □< 6 months □< 1 year □> 1 year
Height (cm)
Weight (kg)
Menstruation details □Never menstruated □Still having menstrual periods □Not sure, periods are irregular 

□Menstrual periods have stopped permanently
Age at Menarche (years) □ Not sure □<10 □10-12 □13-14 □14-16
Age at Menopause (years) □<44 □45-50 □51-55 □56-60 
b. Risk factor assessment
Family history of breast 
cancer

□Yes □No

History of any other cancer □Yes □No
Relationship with the breast 
cancer patient

□Mother/Father □Sister/Brother □Daughter/Son □Aunt/uncle/Cousin Others(spec
ify)_____________________

History of fibrocystic disease □Yes □No
History of Endometriosis □Yes □No
History of oophorectomy □Yes □No
Thyroid hormone imbalance □Yes □No
Radiation exposure to chest □Yes □No
Previously noticed lumps in 
the breast

□Yes □No

Habit of chewing tobacco □Yes □No
Types of contraception □None □Drugs □IUCD □Others □Not Applicable
History of drug use □Drugs to prevent abortion □Medication for regulating menstrual cycle □Medication 

for the treatment of infertility, □Menopause replacement therapy etc.,
BMI □Normal body weight (BMI <25), □ Overweight (BMI 25-30) □Obese (BMI ≥30)
Physical activity □Low □Moderate □High
Use of hair dyes □Yes □No
History of usage of creams to 
augment breast size

□Yes □No

History of any surgery to 
augment breast size

□Yes □No

Food habits □Vegetarian □Non-Vegetarian
Diet pattern □Low fat diet along with high intake of fruits, vegetables, and whole grains

□Low fat diet along with high intake of fruits, vegetables, and whole grains, meat and 
poultry
□Low fat diet with medium intake of fruits, vegetables, and grains
□Low fat diet with medium intake of fruits, vegetables, grains meat, and poultry
□High fat diet with minimal intake of fruits, vegetables, and grains
□High fat diet with minimal intake of fruits, vegetables, grains, meat, and poultry
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Part B: Knowledge AND belief toward breast cancer

Knowledge/perception toward breast cancer

1 Have you ever heard about breast cancer? □Yes □No

2 What is your source (s) of information? □Books/Newspapers □Media (TV, Radio 
or Internet) □Hospital □Conferences/
seminars/ Lecture □Friends □Others 
(pls. specify) ___________

3 Is breast cancer a serious disease? □Yes □No

4 Do you know about the risk factors of breast cancer? □Yes □No

5 Do you know about the signs and symptoms of breast cancer? □Yes □No

6 Do you know anything about the pre-diagnostic tests that are available 
for breast cancer?

□Yes □No

7 Can breast cancer be treated? □Yes □No

8 Can breast cancer spread to other parts of the body? □Yes □No

9 Do you think breast cancer is hereditary? □Yes □No

10 Do you know about any screening program for breast cancer? □Yes □No

11 Do you think that women who went through menopause after the age 
of 55 have high risk of suffering from breast cancer?

□Yes □No

1. Belief /attitude towards breast cancer

12 Is breast cancer punishment from god? □Yes □No

13 If one of your friends or relative has breast cancer, do you think that 
you will also suffer from the same?

□Yes □No

14 Do you think giving birth after age of 30 increase breast cancer? □Yes □No

15 Do you think smoking and drinking can cause breast cancer? □Yes □No

16 Do you feel that early detection of breast cancer can reduce mortality 
rate?

□Yes □No

17 Do you think use of brassieres is one of the reasons for breast cancer? □Yes □No

18 What do you feel about undergoing breast screening? □It is better to detect early □It can be 
done only when need arise □ I don’t 
feel anything

19 Breast cancer patients should not be allowed to breast feed □Yes □No

20 Do you have any gender preference for healthcare practitioner for 
undergoing breast screening?

□Yes □No

21 In your point of view, what is the main barrier in undergoing breast 
screening?

□Shyness □Lack of knowledge □Fear of 
diagnosis of cancer □No facilities

2. Practice

22 Are you afraid to think about Breast cancer □Yes □No

23 If you notice any abnormality in your chest, with whom you will 
discuss? 

□Family members □Friends □Doctor   
□None

24 If you ever undergo breast screening what would you feel? □Fear of the disease □Ruling out the 
possibility of having breast cancer 
□Confirming a diagnosis

Knowledge and practice of breast self-examination and clinical breast examination

25 Have you heard about breast self-examination? □Yes □No

26 Did you ever perform breast self-examination? □Yes □No

27 Do you think that BSE is helpful in early detection of breast cancer □Yes □No

(Contd...)
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28 How often should BSE be performed □Weekly □Monthly □If, we notice any 
change in the chest □Don’t’ know

29 When is the correct time to perform breast self-examination □Before menstruation □After 
menstruation □Any time □Don’t know

30 What is the best Posture for breast self-examination □Standing In front of the mirror           
□Sitting □Lying □ No idea

31 What is the reason for not practicing breast self-examination? □I am afraid of being diagnosed of 
Breast Cancer □I do not know how it is 
done correctly □I do not like touching 
my body □I forget to practice BSE □I’m 
not at risk of getting breast cancer 
□None of the above

32 What are the signs of breast cancer? □Development of a lump □A discharge 
other than breast milk □Swelling of 
the breast □Skin irritation or dimpling 
□Nipple abnormalities □None of the 
above □ No idea

33 Do you know the benefits of breast self-examination? □To be familiar with the breast texture 
□Early detection of breast cancer □ 
Detection of any abnormal changes in 
the breast □A good breast exercise 

34 If you discover any abnormality during breast self-examination, what 
will you do?

□Pray to God □Do some lab. tests □ 
Visit a doctor □Do nothing   

35 BSE is done by □Individual □Nurse □Doctor □Don’t 
know □Any one

36 Did you ever hear about CBE? □Yes □No

37 Do you think that CBE is useful in early detection of Breast cancer □Yes □No

38 Who should perform CBE? □Individual □Nurse □Doctor □Don’t 
know □Any one

39 How often should CBE be done? □Monthly □Yearly □When abnormality 
is found on BSE ¨ ¡ Don’t know

40 What is the best tool for the early detection of breast cancer? □Mammography □Breast Ultrasound 
□Breast MRI scan □ Biopsy □ No idea

Part B: (Continued)
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ABSTRACT: The objective of the present investigation was to formulate and 

evaluate ion-activated in-situ gel using the herbal drug catechin, a potential natural 

antioxidant for the treatment of glaucoma by lowering oxidative stress. A total of 

eight formulations were prepared and evaluated for parameters, namely physical 

appearance, gelling capacity, pH measurement, rheological studies, the effect of 

sterilization, drug content, in-vitro diffusion study, isotonicity evaluation, ocular 

irritancy studies, and stability test. Pre-formulation studies confirmed that the drug 

and polymer are compatible with each other. The XSG-2 formulation showed a 

maximum percentage drug release of 95.45%, which was considered as an optimized 

formulation and showed 5-6 folds increase in viscosity after gelation, which 

indicated good residence time further formulations were found to be non-irritating 

with no ocular toxicity and good stability. The current study results conclude that the 

developed catech in loaded ophthalmic in situ gel can be considered a better 

alternative approach to the conventional eye drop with an increase in precorneal 

residence time, reduced frequency of dosage, and patient compliance for the 

management of glaucoma. 

INTRODUCTION: Designing ophthalmic drug 

delivery is one of the most interesting and 

challenging endeavors facing the pharmaceutical 

scientist because of the critical and pharmaco-

kinetically specific environment that exists in eye 
1
. 

Conventional pharmaceutical formulations such as 

solutions, suspensions have many constraints like 

rapid precorneal elimination, drainage by gravity, 

normal tear turnover, frequent installation, 

enzymatic metabolism, nasolacrimal drainage, 

conjunctival absorption, absence of controlled 

release, and bioadhesive properties 
2
. The residence 

time of most conventional ocular solutions is 5-25 

min, and only 5% of the topically applied drug is 

absorbed 2 and reaches the deeper tissues so. 
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It is necessary to develop a novel safe and patient 

complaint formulation and drug delivery devices, 

which may surpass these barriers and maintain drug 

levels in tissues. Due to the drawbacks with this 

route, new approaches have been investigated by 

means of the polymeric drug delivery system based 

on the concept of in situ gel formation, which 

exhibits reversible phase transitions (sol-gel) and 

pseudoplastic behavior, which is aimed at longer 

precorneal residence time, improved ocular 

bioavailability and patient acceptability 
3
.  

In the present investigation, an attempt has been 

made to formulate and evaluate in situ gelling 

ophthalmic drug delivery system comprising of 

plant phenol catechin, using natural polymers like 

xanthan gum, sodium alginate, and gellan gum. In 

this system, gelling of polymer is triggered by ionic 

interaction of the polymer and divalent ions of the 

tear fluid, forming a viscoelasticge l.1. Plants are 

considered chemical factories as they contain 

numerous chemical compounds like alkaloids, 

glycosides, saponins, resins, flavonoids, and 
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polyphenols that have many therapeutic effects. 

Due to toxicity, side effects, and various interaction 

of synthetic drugs today, there is growing interest 

in phytoconstituents of plant-based medicine. Some 

advantages of extracts derived from plants contain 

more than one active component that acts as a 

synergist between different phytoconstituents 

which can be an important part of their overall 

therapeutic effect.  

It is evident that, use of extracts derived from 

Punica granatum 
4
, Moringa olifera 

5
, 

Camellasinensis, Coleus forskohli 
6
, Garcinia cola, 

Ocimum santum, Ginko biloba
 7, 

etc. containing 

natural antioxidants such as polyphenols, 

punicalagin, elagic acid, gallic acid, catechin, 

ellagitanins, epigallocatechin 
8
, quercitin, forskolin, 

flavonoid, etc. has created much interest, which 

may be helpful in treatment of glaucoma 
9
.  

Oxidative stress can cause chronic changes in the 

aqueous and vitreous humor, which may induce 

alterations in the trabecular meshwork and optic 

nerve head, which affects the regulation of 

extracellular matrix structure and alteration of flow 

of aqueous humor
 9

. The only form of therapy to 

counteract the reduction of oxidative stress is by 

use of natural antioxidants such as catech in; hence 

there is a need to explore the full potential of catech 

in for the treatment of glaucoma, thereby reducing 

side effects. 

MATERIALS AND METHODS: 

Materials: Catechin and gallic acid procured from 

Yucca Enterprises Pvt Ltd., Mumbai, Xanthan gum 

(Lucid Colloids Ltd., Mumbai), Sodium alginate 

(Micro labs., Bangalore), Gellan gum (Life 

Expressions., Bangalore).  

Methods: 

Preparation of Standard Calibration Curve of 

Drug Catechin Using Folinciocalteu Reagent: 

Pure drug catech in was accurately weighed and 

dissolved in distilled water to obtain a stock 

solution of concentration 100 µg/ml further 

aliquots of different concentration were taken, folin 

reagent and sodium carbonate solution added for 

the development of blue color and volume was 

made up with distilled water to get final 

concentration in the range of 2-18 µg/ml. Samples 

were measured in the UV Visible range at 760 nm 

against blank solution 
10

. 

Drug-Polymer Compatibility Study: Physical 

mixture of catech in with sodium alginate, gellan 

gum, and xanthan gum were characterized by IR 

spectral studies of samples taken using Fourier 

Transform Infrared Spectroscopy (FT-IR) Thermo, 

USA Model-Nicolet IR 200. The mixture was 

prepared in the ratio of 1:1 in ambered colored 

glass bottles. Compatibility testing was carried out 

as per ICH guidelines at 40 ºC and 75% RH for a 

period of 28 d to detect any possible interaction in 

the mixture 
11

. 

Preparation of Catechin in-situ Gelling System: 

The main prerequisites of an in situ gel are gelling 

capacity and viscosity. The formulation should be a 

free-flowing low viscous liquid that undergoes a 

phase transition from sol to gel, which should be 

strong enough to withstand shear forces in 

culdesac, providing longer residence time. 

TABLE 1: FORMULATION DESIGN OF IN-SITU GELLING SYSTEM 

Ingredients (%w/v) XSG-1 XSG-2 XSG-3 XSG-4 XSG-5 XSG-6 XSG-7 XSG-8 

Catechin 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

Xanthan gum 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

Sodium Alginate 0.1 0.2 0.4 0.8 0.2 0.2 0.2 0.2 

Gellan gum 0.3 0.3 0.3 0.3 0.4 0.6 0.8 1 

Potassium Chloride 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 

Benzalkonium chloride 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Distilled water     q/s 100 100 100 100 100 100 100 100 

XSG-1 TO XSG-8 is formulation code (Xanthan gum sodium alginate gellan gum 1 to 8). 

Polymer dispersion is prepared first in distilled 

water. The gum derivatives were allowed to swell 

overnight then, an aqueous solution of catech in 

was prepared. Agents for adjustment of tonicity and 

preservatives were added. The solution was added 

to the polymeric dispersion and mixed properly. pH 

was adjusted to 7.4 with 0.1N NaOH/HCl, and 

volume was made up with distilled water which 

was kept on a magnetic stirrer to obtain a 

homogenized mixture 
12

. 
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Characterization of Catechin In-situ Gel: 
Physical Appearance: Formulations were 

examined for clarity under fluorescent light 

alternatively against white and black backgrounds 

for any particulate matter, homogeneity, or phase 

separation 

pH: Ophthalmic formulations should have a pH 

range between 5 and 7.4 to maintain their stability, 

and at the same time, there would be no irritation to 

the patient’s eye on administration. The pH of the 

ophthalmic formulation was determined using a 

digital pH meter 
13

. 

Drug Content Estimation: Accurately 1ml of the 

formulation was taken and diluted with 0.5 ml folin 

reagent, 1.5 ml of 10% sodium carbonate solution, 

and volume was made up to 10 ml with distilled 

water to make a final concentration of 10 µg/ml. 

The sample was analyzed by UV/Visible 

spectrophotometer. The drug content was measured 

at 760 nm 15 against the blank solution, which 

contained sodium carbonate solution and folin 

reagent. 

In-vitro Gelation Study: Gelling strength of 

formulations was determined by placing 100 µl of 

polymeric solution in vials containing 2 ml of 

freshly prepared simulated tear fluid. Phase 

transition of solution to stiff viscous gel was 

observed 
14

. The in-vitro gelling capacity was 

graded in three categories on the basis of gelation 

time and period for which formed gel remains. (+)– 

Gels after few minutes and dissolves quickly (++)– 

Gels immediately and remains for <4 to 5 h (+++)- 

Gels immediately and remains for > 8 h. 

Rheology Analysis: Viscosity of instilled 

formulation is an important factor in determining 

the residence time of the drug in the eye. It was 

determined using Anton Paar DV-2P Brookfield 

viscometer. Formulations were mixed with the tear 

fluid having pH 7.4 in the ratio of 1:3 and placed in 

the small volume adapter, and analyzed using 

different spindles. The angular velocity of the 

spindle was increased from 0.3 to 200 rpm, and the 

viscosities of the gel were measured with the time 

gap of 3 min, and the viscosities were recorded 
16

. 

Effect of Sterilization on Viscosity of in-situ 

Gelling System: To check the rigors of 

sterilization effects on formulations, they were 

subjected to sterilization by the autoclaving process 

at 121 °C for a period of 15-20 min 13 and 

determination of viscosity was carried out using 

Brookfield viscometer.  

In-vitro Drug Release Study of In-situ Gelling 

System: The release studies of prepared 

formulations were carried out by using Franz 

Diffusion Cell across the dialysis membrane. The 

formulations were placed in the donor compartment 

with simulated tear fluid in the receptor 

compartment. Between donor and receptor dialysis 

membrane is placed, then the whole assembly is 

placed in a thermostatically controlled magnetic 

stirrer. The temperature of the medium was 

maintained at 37 ºC ± 0.5 ºC 14 3 ml of sample was 

withdrawn at a predetermined time interval of 1 h 

to 6 hr, and the same volume of fresh was replaced. 

To the samples, 0.5ml of folin reagent, 1.5 ml 10% 

w/v of a sodium carbonate solution was added, and 

volume was made up to 10 ml with distilled water. 

The samples were analyzed by UV/Visible 

spectrophotometer at 760 nm using a blank reagent.  

Isotonicity Evaluation: Isotonicity is an important 

characteristic of ophthalmic preparations. 

Isotonicity has to be maintained to prevent tissue 

damage or irritation of the eye. Formulations were 

subjected to isotonicity testing to evaluate their 

isotonic, hypotonic and hypertonic nature. The 

formulations were mixed with one drop of blood 

and observed under microscope at 45 x 

magnification and compared with 0.9% sodium 

chloride and also standard marketed ciprofloxacin 

eye drop 
17

. 

Ocular Irritancy Studies: The ocular irritancy 

study was carried out according to draize test 

protocol on New Zealand white albino rabbits, each 

weighing 2-3 kg. Animals were housed indivi-

dually in a restraining box equipped with water and 

food in an environment maintained at a temperature 

of 23 ± 1 ºC and 45-65% RH. Cross-over study 

design was carried out, and scoring was done 

according to with Draize test protocol and OECD 

guidelines. 100µl of optimized formulation was 

instilled into the lower cul-de-sac to the right eye of 

the rabbit, and the left eye was considered as 

control. In order to prevent loss of drug, the lower 

eyelid was gently held together for 5-10 sec. The 

sterile formulation was instilled twice a day with a 
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3d washing period, and the rabbits were observed 

periodically for redness, excessive tearing, and 

inflammation of the eye after 1 h, 24 h, 48 h, and 1 

week 
17

. 

Stability Studies: The stability studies were 

carried out on the developed formulations as per 

the ICH guidelines. Formulations were stored in 

tightly closed amber colored glass vials sealed with 

aluminum foil at room temperature 25 ºC ± 2 ºC 

and 40 ºC ± 2 ºC, 75% RH Samples were evaluated 

on 1
st
, 3

rd
, 7

th
, 14

th
, 21

st,
 and 28

th
 day for clarity, pH, 

drug content, gelling capacity and viscosity 
18

. 

Antioxidant Activity Studies: Metabolism of 

oxygen by cells generates potentially deleterious 

reactive oxygen species. It is a reaction of ferrous 

ion (Fe
+2

) with 1, 10-phenanthroline.  

Ferrous ion specifically forms red-orange tri-

phenanthroline complex, which absorbs at 510 nm. 

To the series of volumetric flask 0.25 ml of 1Mm 

ferrous ammonium sulphate was added, 1.5 ml of 

different concentrations of drug solution ranging 

from 2-20 µg/ml drug solutions were added than 

62.5 µl of 5 Mm hydrogen peroxide solution was 

added and incubated in the dark for 5 min in the 

incubator, next to the above dilution 1.5 ml of 1mm 

1, 10 phenanthroline solution was added which 

resulted in the formation of complex red-orange 

color and was again incubated for 10 min. 

Absorbances were taken at 510 nm against blank 

distilled water using UV/Visible spectroscopy 
19, 20,

 

and the percentage inhibitory effect was calculated 

and compared with standard Gallic acid. 

 
FTIR SPECTRUM OF PURE DRUG 

 
FTIR SPECTRUM OF CATECHINGALLAN GUM, XANTHAN GUM, ANS SODIUM ALGINATE 

 

FIG. 1: FTIR SPECTRUM OF PURE DRUG CATECHIN AND PHYSICAL MIXTURE (CATECHIN, XANTHAN 

GUM, SODIUM ALGINATE AND GELLAN GUM 
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RESULTS: The linear regression analysis was 

done on absorbance data. Linear regression 

equation Absorbance = 0.051 × +0.029 (y = mx+c) 

was generated.  

Compatibility study between drug and excipients 

was done by characterizing the physical mixture of 

drug and polymer by FTIR spectral analysis to 

access any chemical alteration of the drug 

characteristics through its functional groups' in-situ 

gels were formulated by ion activated method using 

different concentration of polymers.  

The formulations were subjected to different 

evaluation parameters like pH, visual appearance, 

gel formation time, gel erosion time, drug content, 

rheology study, in-vitro drug release, isotonicity, 

and stability study.  

An antioxidant study for pure drug catechin was 

carried out and found that IC50 values of catechin 

were found to compare with that of standard gallic 

acid, indicating potent antioxidant activity and 

good choice of herbal drug for the treatment of 

ocular diseases. 

TABLE 2: EVALUATION OF VARIOUS PHYSICOCHEMICAL PARAMETERS OF IN-SITU GEL 

Formulation code Visual appearance pH (at 25ºC) Gel formation 

time 

Gel erosion time Drug content 

(%) 

XSG-1 Reddish-brown 7.27±0.02 + ++ 99.41±0.0007 

XSG-2 Reddish-brown 7.25±0.03 +++ +++ 99.80±0.0030 

XSG-3 Reddish-brown 7.22±0.03 +++ +++ 92.74±0.0040 

XSG-4 Reddish-brown 7.24±0.05 +++ +++ 99.21±0.0047 

XSG-5 Reddish-brown 6.88±0.06 +++ +++ 97.64±0.0070 

XSG-6 Reddish-brown 7.40±0.007 ++ +++ 96.73±0.0030 

XSG-7 Reddish-brown 7.30±0.01 +++ +++ 95.62±0.0020 

XSG-8 Reddish-brown 7.36±0.04 +++ +++ 91.89±0.0080 
 

TABLE 3: VISCOSITY VALUES FOR IN-SITU FORMED GELS BEFORE AND AFTER STERILIZATION AND % 

VISCOSITY VARIATION 

Formulation code 

 
Viscosity value for in-situ formed gels(cps) % Viscosity variation 

Before sterilization
a 
After sterilization

b 

Before gelation After gelation Before gelation After gelation 

XSG-1 332.2
a 
347.8

b 
1475.2

a 
1512.8

b 
4.69% 2.54% 

XSG-2 415.3
a 
410.8

b 
2163.1

a 
2148.6

b 
-1.08% -0.67% 

XSG-3 1641.2
a 
1630.6

b 
4036.2

a 
4022.8

b 
-0.64% -0.33% 

XSG-4 515.8
a 
523.1

b 
2803.2

a 
2761.3

b 
1.41% -1.49% 

XSG-5 2912.6
a 
2336.1

b 
6456.1

a 
6512.1

b 
0.80% 2.41% 

XSG-6 4170.3
a 
4023.6

b 
14350

a 
14276

b 
-3.5% -0.5% 

XSG-7 8252.5
a 
9636.6

b 
18472

a 
18838

b 
16.77% 1.98% 

XSG-8 6521.6
a 
7245.9

b 
10626

a 
11581

b 
11.10% 8.98% 

 

TABLE 4:  STABILITY STUDIES 

Parameters 0 d 3 d 7 d 14 d 21 d 28 d 

pH 7.25±0.002 7.24±0.001 7.25±0.003 7.20±0.001 7.30±0.005 7.32±0.004 

Physical 

appearance 

Reddish-brown 

solution 

Reddish-

brown 

solution 

Reddish-brown 

solution 

Reddish-brown 

solution 

Reddish 

brown 

solution 

Reddish 

brown 

solution 

(%) Drug 

content 

99.80±0.003 99.41±0.007 98.03±0.004 96.47±0.002 96.86±0.003 96.72±0.003 

Gel formation 

time 

Instantly Instantly Instantly Instantly Instantly Instantly 

Gel erosion 

time 

More than 8 h More than 8 h More than 8 h More than 8 h More than 8 h More than 8 h 

Viscosity(sol)

At 1.5rpm 

415.3 433.6 489.5 528.6 610.9 633.1 

Viscosity (gel) 

At 1.5rpm 

2136.1 2189.2 2304.6 2436.9 2523.7 2613.8 

%viscosity 

variation 

0.00%(sol) 

0.00%(gel) 

4.40% (sol) 

1.21%(gel) 

7.89%(sol) 

5.27%(gel) 

9.98%(sol) 

5.74%(gel) 

8.56%(sol) 

3.60%(gel) 

3.36%(sol) 

3.57%(gel) 
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FIG. 2: COMPARATIVE IN-VITRO DIFFUSION PROFILE OF THE FOLLOWING FORMULATION 

  
NORMAL BLOOD CELLS 

 
BLOOD CELL WITH STANDARD                                           BLOOD CELLS WITH XSG-2  

                          CIPROFLOXACIN EYE DROP                                                          FORMULATION 

          FIG. 3: ISOTONICITY STUDY 

DISCUSSION: The only form of therapy to 

counteract the reduction of oxidative stress is by 

use of antioxidants; there is a need to explore the 

full potential of natural antioxidants like 

polyphenols. Plants are considered to be chemical 

factories as they contain numerous chemical 

compounds. Due to the toxicity, side effects, and 

various interactions of synthetic drugs today, there 

is a growing interest in phytoconstituents of plant-

based medicine. Extracts derived from the plants 

contain more than one active component that acts 

as a synergist between different phytoconstituents 

which can be important part for overall therapeutic 

effect. The etiology of most ocular disease involves 

free radical-mediated oxidative damage. Catech in 

has an important role as an antioxidant where 

oxidative stress is implicated in a number of vision 

pathologies. Catechins loaded in situ gel were 

formulated by ion gelation method using polymers 

which achieved desired rheological behavior. 

Based on the solubility of the drug, distilled water 

was selected as a vehicle in the formulation.  
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FTIR studies revealed that there were no signs of 

interaction peaks that indicated compatibility 

between drug and polymers. All the formulations 

prepared were clear without any turbidity, 

suspended particles, or impurities. The pH of the 

formulations was between 6.8 to 7.4, which is an 

acceptable range for ophthalmic preparations. The 

gelling capability of the formulations was 

examined by mixing the solution with simulated 

tear fluid which gelled instantaneously and 

extended more than 8h preserving its integrity 

which was suitable for our study. Rheological 

studies play an important role in the optimization of 

the formulation.  

Viscosity determines the residence time of the 

drug. The formulations' viscosity at different 

angular velocities exhibited pseudoplastic flow 

patterns that allowed easy instillation as a liquid, 

which undergoes a rapid sol-gel transition due to 

the ionic interaction with the tear fluid. 

Formulation XSG-2 showed 4-6 folds increase in 

viscosity while others showed 1-2 folds increase in 

viscosity. All the formulations were subjected to 

sterilization by means of autoclaving at 121֯ C for 

20 min to check the rigors of sterilization effects on 

a formulation. Formulations XSG-2, XSG-3, XSG-

4, XSG-5, and XSG-6 exhibited no significant 

change in viscosity after sterilization, indicating 

good physical stability. XSG-7 and XSG-8 

variation in viscosity were probably due to the less 

polymer interaction, which showed loss in physical 

stability upon sterilization. In-vitro drug release 

showed maximum release up to 8h exhibiting 

therapeutic efficacy.  

Significant increases in rate of drug release were 

observed with decrease in polymer concentration. 

Among the prepared formulations XSG-4, XSG-3, 

XSG-1, XSG-5 and XSG-2 showed cumulative 

drug release of 56.93%, 58.68%, 63.43%, 67.59% 

and 95.45% at 8 h, respectively exhibited sustained 

release of drug due to the effect of polymers where 

as it was not seen with XSG-6, XSG-7 and XSG-8 

since these exhibited constant drug release. The 

formulation XSG-2 containing 0.2% xantham gum 

and sodium alginate and 0.3% gellan gum showed 

maximum drug release of 95.45% in 8 h which may 

be due to the formation of hydrogen bonds between 

drug and polymer which have helped to sustain rate 

release of drug thus was considered as an optimized 

formulation is tonicity studies revealed that 

formulations were isotonic with that of blood cells 

it was observed that blood cells maintained its 

integrity and there was no lysis. Ocular toxicity 

studies were carried out as per draize test protocol 

which revealed no abnormal clinical signs for 

cornea, conjunctiva, and iris, indicating formulation 

to be nonirritant for ocular administration.  

Stability studies for optimized formulation showed 

no significant changes in viscosity, gelling ability, 

pH, and drug content, indicating a stable 

formulation. Antioxidant activity of drug catechin 

found that IC50 value of standard gallic acid was 

found to be 12.10 µg/ml and that of catechin was 

found to be 15.11µg/ml indicating potent 

antioxidant activity and a choice of herbal drug for 

the treatment of ocular diseases. 

CONCLUSION: Catechin, a polyphenol used in 

the treatment of intraocular pressure-related 

glaucoma were successfully formulated as an ion-

activated in situ gelling system comprising of 

natural polymers. XSG-2 was reported as an 

optimized formulation which showed 95.45% drug 

release at the end of 8 h. All the formulations 

showed decrease in viscosity with increase in shear 

rate; thus, exhibited optimum viscosity and pseudo 

plastic behavior indicating good residence time.  

It was concluded that there was no significant 

change in viscosity after sterilization retaining its 

physical stability. Formulation was nonirritant for 

ocular administration. Further studies showed that 

catechin had a potent antioxidant property. The 

sustained period of drug release may be due to the 

slow diffusion of the drug from a combined effect 

of polymers, which is due to the formation of 

hydrogen bonds between the drug and polymers, 

thus helped in sustain the release of a drug and a 

viable alternative to conventional eye drop. 
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Introduction
Diabetes mellitus (DM) is due to the disorganization of 
metabolism, characterized by high blood glucose levels. 
A metabolic disorder is as a result of absolute shortage 
or lack of insulin to act on target tissues.[1] DM has two 
categories: Type 1 in this insufficiency of insulin because 
of autoimmune antibodies damaging the pancreas' beta 
cells. In Type 2 normal insulin level but tissues developed 
resistance to it or less insulin secretion. Normally Type 
2 individuals are habitually overweight.[2] High glucose 
levels in the blood for a long duration that causes small and 
large blood vessel abnormalities. The abnormality in lipid 
metabolism leads to hyperlipidemia, it is marked by high 
cholesterol, triglycerides and altered lipoprotein levels.[3] 
These abnormalities are the main cause for illness and 
death in DM. Africa's-International Diabetes Federation 
reports more than 1.4 crore people suffering with DM in 
their country, and they predicted the number of patient rise 
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The leaves of plant Vitex trifolia by tradition used to treat of diabetes and correlated complications. Plants 
V. trifolia and Vitex negundo belongs to the Verbenaceae family, have some similar phytoconstituents. Leaf 
extract of Vitex negundo proven for its anti-diabetic property. Diterpenoids present in fruits of V. trifolia, 
they have anti-diabetic property. Vitexilactone a phytoconstituents in V. trifolia has insulin sensitizing 
property. The present study aimed to investigate in vivo anti-diabetic activity of aqueous leaf extract of V. 
trifolia in alloxanized diabetic albino wistar rats. Diabetes induced in rats by injecting alloxan hydrate at 
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A B S T R A C TA R T I C L E  I N F O

to 2.8 crores by the year 2040. That attributed significantly 
to the global health burden and a major contributor for the 
global health afflicting 285 million adult populations and 
expected to accelerate to 439 million by 2030. Annually, 
about 1.5 million deaths were reported worldwide due to 
diabetes; as per World Health Organization (WHO) report 
in India alone nearly about 31 million people suffered with 
diabetes in the year 2000. In the future, it may to grow up 
to 79 million by 2030.[4] Oral hypoglycemic agents used to 
treat DM causes different side effects like hematological 
effects and affects the functions of vital organs like the 
liver and kidney. In addition, there is no perpetual cure for 
diabetic neuropathy. However, symptomatic treatments 
have shown limited success. Worldwide nowadays, a 
number of medicinal plants have been reported and are 
useful for treating DM. WHO suggests using traditional 
plants for treating DM, therapeutically effective, nontoxic, 
with little or no unwanted effects.[5]
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Form of ancient times, many traditional plants were used 
to cure various diseases, including diabetes. The plants are 
important and the main sources of drugs to treat various 
illnesses, particularly in countries on development like 
India. Most population don't have resources or unable to 
access facilities.[6] But in the 21st century, natural source 
medicines are popular in both underdeveloped and 
developed countries because of free availability or less 
price and less side effects.  Therapeutically important 
or active chemicals in plants like tannins, flavonoids, 
alkaloids, proteins, phenolic compounds, and saponins 
acquire glucose-lowering actions.[7] Animals can be 
made diabetic by injecting  Alloxan or Streptozotocin 
(STZ), which resembles natural DM. STZ damages 
pancreatic beta cells by producing free radicals and 
acting on chromosomes. This causes suppression of 
insulin production and its release.[8] Chemically alloxan 
is Pyrimidine-2,4,5,6(1H,3H)-tetraone hydrate. Alloxan 
causes lipid peroxidation and breaks DNA. It causes high 
blood glucose level and glycosuria in several species of 
animals. 

The plant V. trifolia (VT) is an aromatic coastal 
deciduous shrub grown India, Bangladesh, and Sri Lanka. 
It is used as a traditional folk medicine for various ailments 
and was evaluated for in vitro antimicrobial, antioxidant, 
in vivo hepatoprotective, anti-nociceptive, anti-asthmatic, 
anti-tubercular, and analgesic activity—many herbs used 
for diabetes in folk medicine. Plants used in the traditional 
system of medicine have little or no side effects.[9] The 
plants contain polyphenolic compounds, f lavonoids, 
proteins, tannins, phytosterols and saponins reported 
for anti-diabetic activity. The use of medicinal plants and 
their phytochemicals for treating diabetes is research for 
safer alternatives to presently used anti-diabetic drugs. 
The leaves of plant V. trifolia by tradition are used to treat 
diabetes and correlated complications.[10,11] Plants V. 
trifolia and V. negundo belong to the Verbenaceae family, 
with some similar phytoconstituents like carbohydrates 
and alkaloids saponins, flavonoids, phenols, tannins, and 
terpenoids in their leaves.[12] Leaf extract of V. negundo 
proven for its anti-diabetic activity.[13] Diterpenoids 
present in fruits of Vitex trifolia, [14] diterpenoids proven to 
have anti-diabetic property.[15] The ethyl acetate extract of 
V. trifolia contains Vitexilactone, a phytoconstituent useful 
as an anti-diabetic agent due to its insulin-sensitizing 
action selective agonist for peroxisome proliferator-
activated receptor γ (PPARγ).[16] With this background, 
the present study aims to evaluate the effect of aqueous 
V. trifolia leaves on alloxan elicited diabetic rats.

Materials and Methods
Collection of Plant Materials: Leaves of V. trifolia collected 
at KLE College of pharmacy, botanical garden, (Hubballi, 
Karnataka), authenticated by Head Dept. of Botany, SK. 
Arts and HSK. Science College, Vidyanagar, Hubballi. The 

leaves were cleaned with tap water and dried for thirty 
days at room temperature, coarse powdered and preserved 
for further processing. 
Plant Extract Preparation: Cold maceration method 
followed to prepare aqueous extract. The coarse 100 grams 
of dried, coarse powder weighed, macerated with 100 ml 
water for 6 hours, shaken frequently and kept for 18 hours, 
not losing any solvent. Transfer to plate and evaporate to 
dry in a water bath. 
Preliminary Phytochemical Screening: Phytochemical 
investigations is performed to identify the occurrence 
of steroids, carbohydrates, proteins, amino acids, 
triterpenoids, alkaloids, tannins, flavonoids and a phenolic 
class of compounds aqueous extract of V. trifolia leaves.[17]

Animals: Albino Wistar rats (150-250gm) of both sex, 
housed in clean cages and maintained under the natural 
light & dark. Standardized laboratory food and water ad 
libitum given to animals. Animals acclimatized for one week 
before experiment. Rats randomly selected for different 
experimental groups after seven days of acclimatization. 
The experimental protocols were reviewed and approved 
by IAEC.
Chemicals: Alloxan hydrate, commercial diagnostic kits 
required to estimate biochemical like lipid profile, blood 
glucose, insulin, enzymes level etc., purchased from local 
vendors of Erba Diagnostic Pvt. Ltd. The drug MFM procured 
from KLE College of Pharmacy, Hubballi, Karnataka, India. 
Chemicals of analytical grade purchased by local vendors 
at Hubballi, Karnataka.  

Acute Toxicity Study
Acute toxicity tests for aqueous extract of V. trifolia leaves 
performed on albino mice weighing between 25-30 gm. 
The step-wise up-down method was selected for toxicity 
studies. Female mice were starved full night and randomly 
separated in six groups (n = 3) they were orally treated 
with aqueous extracts suspension in dose levels 100 mg/
kg, 500 mg/kg, 1 gm/kg and 2 gm/kg body weight by using 
a stomach tube. The animals were individually observed at 
least once during 30 minutes to indicate compound-related 
toxicity and mortality, periodically for the first 24 hours, 
with special attention for 4 hours. 

Induction of Diabetes
Diabetic condition practically made in the rats of groups 
2–5. The overnight fasted rats injected alloxan hydrate 
(150 mg/kg) dissolved in normal saline by subcutaneous 
route. After 3 days, induction is confirmed by measuring 
blood glucose, if it is above 250mg/dl considered diabetic 
and taken for study.[18]

Experimental Design
Individually weighted animals randomly allotted to five 
groups, animals six in each group. Group one non-diabetic 
and the remaining four diabetic groups receive various 
treatments as mentioned below. An equal number of male and 
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females were maintained in each group and caged separately 
(6 rats per cages) throughout the experimental period.

Groups
Group 1: Control group
Group 2: Alloxan induced diabetic group
Group 3: Alloxan induced diabetic treated with V. trifolia 
leaves extract (100mg/kg)
Group 4: Alloxan induced diabetic treated with V. trifolia 
leaves extract (200mg/kg)
Group 5: Alloxan induced diabetic treated with (standard 
drug) MFM (100mg/kg).

The vehicle, MFM and ex tract solut ions were 
administered to the respective group of animals by oral 
gavages, one time in a day for three weeks. Rats have 
fasted for 16 hours; blood collected retro-orbitally using 
capillary tube under mild ether anesthesia. Blood allowed 
clots for 10 minutes, serum alienated after 10 minutes 
centrifuging at 5000 rpm and used for study. To assess 
anti-diabetic activity, various biochemical parameters 
measured using blood. The animals streamlined after 
cervical dislocation on the twenty-first day. Blood glucose 
estimated in all groups, before and after treatment on 1st, 
3rd, 7th, 14th, and 21st day after the respective treatment. 
At the end of 21 days of treatment period, the rats were 
subjected to overnight fasting; blood sample collected 
and analyzed the glucose, insulin, total cholesterol (TC), 
total protein, triglycerides (TG), high-density lipoprotein 
(HDL), and calcium in all the groups.[19-25] In addition 
to the above, bodyweight also measured. Blood glucose 
was measured by Trinder's method.[26] Insulin measured 
by enzyme-linked immunosorbent assay. TC measured 
by enzymatic colorimetric (chod-pap) method.[27] TG 
estimated by the method of McGowan et al. and Fossati 
et al.[28,29] HDL-cholesterol by enzymatic colorimetric 
method.[30] Total protein measured by Biuret Method. [31] 
Serum calcium was measured by using ligand Arsenazo III 
in an aqueous alkaline medium.[32] All these biochemical 
measured using a standard kit from ERBA and semi-
Autoanalyser.

Statistical Analysis
The data obtained furnished as the Mean ± SEM (standard 
error of mean). Statistical analysis was done by one-way 

analysis of variance (ANOVA), subsequently by Tukey's 
multiple evaluation tests. p-values expressed significance, 
and if p-value is <0.05, the results were regarded as 
statistically significant.

Results
Plant Extract: The percentage yield of coarsely powdered 
leaves aqueous extract of V. trifolia obtained by cold 
maceration processes is 8.23%. The physical property of 
extract – sticky, brownish-black.
Preliminary Phytochemical Screening: The aqueous extract 
of leaves of V. trifolia tested qualitatively, that revealed 
the presence of carbohydrates, f lavonoids, steroids, 
triterpenoids, proteins, amino acids, tannins, and saponins.

Acute Toxicity (LD50) Study
Acute oral toxicity study, No death or severe side effects 
observed due to aqueous extract of leaves of V. trifolia at 
a dose of 2000 mg/kg. 2000 mg/kg is considered the limit 
dose. Therefore, 1/10 and 1/20 of the extract dose (100 
and 200 mg/kg) were used as effective doses in this study.

Effect of Extract on Body Weight of Rats
Slight increase in normal control group animals seen, 
it is due to normal growth. Diabetic animals lost their 
body weight considerably (p <0.001) compared to 
normal control due to the alloxan effect. Further, the 
diabetic animals kept losing their body weight during the 
experiment because of diabetic animals not being treated. 
A slight increase in body weight was witnessed (p <0.01) 
in the animals treated with MFM (100mg/kg). VT (100 
and 200 mg/kg) treatment normalizes animals' body 
weight by extinguishing the effect of alloxan. However, 
there was much improvement in animals' body weight 
seen on 3rd week of VT and MFM treatment. Results are 
shown in Table 1.

Effect of VT on Blood Glucose in Alloxan-persuaded 
Diabetic Rats
VT extract was given at doses of 100 and 200 mg/kg for 
three weeks to treat diabetes. It was observed that a 
significant increase (p <0.001) in the serum glucose level 
of diabetic compared to the non-diabetic animals further 
increases in glucose on 7th, 14th, and 21st day. MFM reduces 

Table 1: Effect of VT on Body Weight (g) in Experimental Rats

Treatment Control Diabetic control VT 100 mg/kg VT 200 mg/kg MFM 100 mg/kg

Before treatment 180.2 180.210.04 192.212.242 200.152.151 182.452.31

After treatment 1st day 185.232.10 178.274.44 181.022.319 185.164.757 170.213.33

3rd day 189.231.70 162.13.868 177.145.346 180.233.127 175.232.21

7th day 195.343.33 151.243.59* 180.252.149* 188.241.400* 181.112.50*

14th day 201.142.40 142.413.18 183.451.400** 192.534.254*** 185.413.14***

21st day 204.532.35 130.152.257 188.224.264*** 195.2664.015*** 188.213.25***

Values presented as mean  SEM (n = 6). VT-Vitex trifolia, MFM-Metformin, p <0.05*, p <0.01**, p<0.001***, compared with mean values 
before treatment of respective groups.
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(p <0.001) levels of glucose consistently compared to 
diabetic animals. Extract treated group animals; VT 100 
and 200 mg/kg reduces (p < 0.01) serum glucose steadily 
on 7th, 14th and 21st day related to diabetes. The VT extract 
reduces blood glucose levels dose-dependently. On 21st day 
VT 200 mg/kg treated group animal's has blood glucose 
nearer to normal. However, no substantial difference was 
observed between the VT 200 mg/kg treated and MFM 
treated animals. VT extract exhibited an ideal lowering 
effect on glucose at 200 mg/kg. Results are shown in 
Table 2.

Effect of VT Extract on Lipid Profile in Diabetic Rats
Untreated hyperglycemic rats showed high TC, TG but 
low calcium, insulin, and HDL-cholesterol significantly 
related to normal rats. VT extract treatment displayed 
a significant lowering effect on TC and TG but improved 
the calcium, insulin, and HDL-cholesterol significantly 
related to diabetic rats. The high dose of extract effect 
is comparable to standard MFM. Normal calcium due to 

extracting effect may be liable for the secretion of normal 
quantity of insulin by the pancreas. [33] Results are shown 
in Table 3.

Effect of VT Extract on Blood Glucose (mg/dL) in 
Normal Rats
The effect of VT extract on blood glucose levels of 
normoglycemic rats tested apart from the diabetic rats. 
The findings say that there are no significant changes 
observed in normal group animals. However, there is a 
slight decrease in blood glucose levels observed after one 
and two hours of administration of VT extract 100 and 
200 mg/kg. The changes in blood glucose with extract are 
not significant. Results are shown in Table 4.

Discussion
DM occupies now one of the main causes of serious malady 
in 21 Century. The cause for DM is a lifestyle, genetic etc. 
Biochemical variations occur mainly in carbohydrate, 
protein and lipid metabolism. A change in protein levels, 

Table 4: Effect of VT extract on Blood glucose (mg/dL) in normal rats

Treatment Control
VT
100 mg/kg

VT
200 mg/kg

Before administration 84.21.355 87.521.078 85.331.601

After administration 30 min 84.61.30 86.131.29 83.431.957

60 min 83.721.88 85.161.885 81.621.901

120 min 84.30.745 83.40.745 79.581.105
Values presented as mean  SEM (n = 6). VT-Vitex trifolia, p <0.05*, p <0.01**, p <0.001***, 
compared with mean values before treatment of respective groups.

Table 3: Effects of VT extract on lipid profile, total protein, calcium and insulin levels in experimental rats

Group Control Diabetic control
VT
100 mg/kg

VT
200 mg/kg

MFM
100 mg/kg

Total Cholesterol (mg/dl) 87.781.462 149.573.354*** 112.054.150* 93.312.039** 83.942.068***

Triglycerides (mg/dl) 88.321.633 124.503.317*** 112.452.97 103.933.497*** 93.023.157***

HDL Cholesterol (mg/dl) 25.883.085 16.732.369*** 19.312.434 22.562.256** 29.341.837***

Total protein (g/dl) 8.6370.703 3.800.439*** 6.410.353 7.480.188** 8.720.958***

Calcium (g/dl) 10.560.444 5.970.543*** 8.110.708 9.060.752** 9.490.543***

Serum Insulin µIU/mL 9.240.385 5.060.718*** 6.320.425* 8.140.927** 8.790.654***

Values presented as mean  SEM (n = 6). VT-Vitex trifolia, MFM-Metformin, p <0.05*, p <0.01**, p <0.001***, compared with mean values 
before treatment of respective groups.

Table 2: Effect of VT on Blood Glucose level (mg/dl) in experimental rats

Treatment Control Diabetic control
VT 
100 mg/kg

VT 
200 mg/kg

MFM 
100 mg/kg

Before treatment 79 ± 0.21 83 ± 1.35 81 ± 2.08 78 ± 0.21 82 ± 1.24

After treatment 1st day 82 ± 1.04 312 ± 0.49*** 315 ± 1.34* 310 ± 0.38* 317 ± 1.51**

3rd day 85 ± 0.43 340 ± 0.63*** 292 ± 0.57* 274 ± 1.57* 293 ± 0.68**

7th day 81 ± 0.65 398 ± 0.76*** 250 ± 0.69* 220 ± 0.69* 205 ± 0.81**

14th day 83 ± 0.51 415 ± 0.58*** 212 ± 0.47* 185 ± 0.24* 141 ± 0.97**

21st day 85 ± 0.87 430 ± 0.87*** 165 ± 0.96* 142 ± 1.51** 92 ± 1.25**

Values presented as mean SEM (n=6). VT-Vitex trifolia, MFM-Metformin, p<0.05*, 
p<0.01**, p<0.001***, compared with mean values before treatment of respective groups.
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lipids, glucose, insulin and elements like calcium occurs. 
This entire biochemical change occurs because of altered 
structure and function of the pancreas, enzyme activity, 
and resistance development to hormones. A high TC and 
TG attributed to stop cholesterol catabolism, lack of insulin 
or adipose tissue releases fatty acids by lipolysis. The 
rise in HDL-cholesterol level used to wash out the excess 
cholesterol from the body is considerably reduced in DM. 
The improvement in HDL-cholesterol is complemented by 
an improved breakdown of VLDL and placing of TG in the 
central of HDL with cholesterol. This lipid normalizing 
action of VT extract may be due to its actions on enzymes 
involved in lipid metabolism. This contributes to prevent 
the development of neuropathy, atherosclerosis and 
cardiovascular complications associated with diabetes. 
Abnormalities in proteins glycation non-enzymatically 
also atherogenic, excessive catabolism of protein further 
contributes in microvascular complications. VT extract 
prevents the abnormal breakdown of proteins and 
normalizes total protein. Calcium is an element essential 
for homeostasis. Calcium levels in the body regulated 
by hormones by acting on renal, digestive and skeletal 
systems. If changes in blood calcium levels affect insulin 
release by the pancreas, glucose sensitivity, bones, and 
blood pressure. 

The rise in oxidative stress and its squealed are widely 
accepted in diabetes. Several studies have drawn attention 
to antioxidants may be a good strategy to reduce diabetes 
also related complications. An evaluation of alloxan action, 
a pancreatic beta-cell cytotoxin has shown physiological 
and biochemical disorder leads to the diabetic state. 
Alloxan (150 mg/kg) demonstrated hyperglycemia due 
to metabolic stress, altered insulin secretion, and due to 
progressive oxidative stress. Twenty-one days of treatment 
of extract corrected the protein, lipid, and carbohydrate 
metabolism. It almost normalizes the insulin, total protein, 
calcium, and lipid profile by normalizing the pancreas' 
structure and functions. This possible mechanism 
is supported by elevated levels of insulin in diabetic 
animals treated with VT extract. Flavonoids are natural 
antioxidants present in the extract also contribute to the 
anti-diabetic activity. The flavonoids, steroids, tannins, 
proteins, saponins and phenolic compounds present in 
aqueous extract of VT leave compounds are responsible 
for the anti-diabetic activity.

Conclusion
This study revealed that V. trifolia leaves' aqueous extract 
has significant anti-diabetic activity in alloxan-induced 
diabetic rats.

Acknowledgement 
The authors are thankful to the Principal, KLE College of 
Pharmacy, Vidyanagar, and Hubballi, for all facilities to 
do this study.

Reference
1. Sada NM, Tanko Y, Mabrouk MA. Modulatory role of soya beans 

supplement on lipid profiles and liver enzymes on alloxan-induced 
diabetic Wistar rats: Eur J Exp Bio. 2013; 3(2): 62-7

2. Lyra R, Oliveira M, Lins D, Cavalcanti N. Prevention of type 2 diabetes 
mellitus: Arquivos Brasileiros de Endocrinologia & Metabologia. 
2006; 50(2): 239–249.

3. Rajaei Z, Hadjzadeh MAR, Moradi R, Ghorbani A, Saghebi A. 
Antihyperglycemic and antihyperlipidemic effects of hydroalcoholic 
extract of Securigera securidaca seeds in streptozotocin-induced 
diabetic rats: Adv. Biomed. Res. 2015; 4(33): 1-15.

4. Global report on diabetes. World health organization; 2016.
5. Manisha M, Priyanjali D, Jayant L, Saroj G, Thomas PA. Devasagayam. 

Indian herbs and herbal drugs used for the treatment of diabetes: 
J. Clin. Biochem. Nutr. 2007;  40(3): 163–73.

6. Ali H, Houghton PJ, Soumyanath A. Alpha-Amylase inhibitory 
activity of some Malaysian plants used to treat diabetes; with 
particular reference to Phyllanthus amarus: J. Ethnopharmacol. 
2006; 107(3): 449–455. 

7. He CN, Wang CL, Guo SX. Study on chemical constituents in herbs 
of Anoectochilus roxburghii II: Chin J Chin Materia Medica. 2005; 
30(10): 761–63. 

8. Wright JR, Abraham C, Dickson BC, Yang H, Morrison CM. 
Streptozotocin dose–response curve in t ilapia, a glucose–
responsive teleost fish: Gen. Comp. Endocrinol. 1999; 114: 431–40.

9. Suchitra M, Binoy VC. "Vitex trifolia: An Ethnobotanical and 
Pharmacological Review": Asian Journal of Pharmaceutical and 
Clinical Research. 2018; 11(4): 12-14.

10. Sanjeev K Kumari S, Nayan K P. Diabetes Mellitus and Allopathic 
Medication Increase the Risk of Cancer Malignancy, but no Side 
Effect Associated with the Use of Antidiabetic Herbal Medicine. 
Curre Res Diabetes & Obes J 2020; 13(4): 555868: 47-64. 

11. B.Jayaprasad, D.Thamayandhi and P.S.Sharavanan. Traditionally 
using anti-diabetic medicinal plants in tamil nadu. International 
Journal of Research in Pharmaceutical and Biosciences 2012: 2(1): 
1-8.

12. Sarla Saklani, Abhay Prakash Mishra, Harish Chandra. Comparative 
Evaluation of Polyphenol Contents and Antioxidant Activities 
between Ethanol Extracts of Vitex negundo and Vitex trifolia. Leaves 
by Different Methods. Plants (Basel). 2017: 6(4): 45.

13. Prasanna Raja.P, Sivakumar. V,  Riyazullah. M. S. Antidiabetic 
Potential of Aqueous and Ethanol Leaf Extracts of Vitex negundo. 
International Journal of Pharmacognosy and Phytochemical 
Research 2012; 4(2); 38-40.

14. M Ono, H Sawamura, Y Ito, K Mizuki, T Nohara. Diterpenoids from 
the fruits of Vitex trifolia. Phytochemistry, 2000: 55(8): 873-7.

15. A.Nagarajan and P. Brindha. Diterpenes-A Review on Therapeutic 
uses with special emphasis on Antidiabetic Activity. Journal of 
Pharmacy Research 2012,5(8),4530-4540.

16. Atsuyoshi Nishina, Masaya Itagaki,1 Daisuke Sato, Hirokazu 
Kimura, Yasuaki Hirai, Nyunt Phay and Makoto Makishima. The 
Rosiglitazone-Like Effects of Vitexilactone, a Constituent from 
Vitex trifolia L. in 3T3-L1 Preadipocytes. Molecules. 2017 Nov; 
22(11): 2030.

17. Farnsworth NR. Biological and phytochemical screening of plants: 
J Pharm Sci. 1966; 55(3): 225-76.

18. Fard MH, Naseh G, Lotfi N, Hosseini SM, Hosseini M. "Effects of 
aqueous extract of turnip leaf (Brassica rapa) in alloxan-induced 
diabetic rats": Avicenna Journal of Phytomedicine. 2015; 5(2): 
148-56.

19. Suryawanshi NP, Bhutey AK, Nagdeote AN, Jadhav AA, Manoorkar 
GS. Study of lipid peroxide and lipid profile in diabetes mellitus: 
Indian J Clin Biochem. 2006; 21(1): 126–30.

20. Abbate SL, Brunzell JD. Pathophysiology of hyperlipidemia in 
diabetes Mellitus: J of Cardiovascular Pharmacology. 1990; 16(9): 
1–7.

21. Arora M, Koley S, Gupta S, Sandhu JS. A study on lipid profile and 
body fat in patients with diabetes mellitus: Anthropologist. 2007; 
9(4): 295–98.



Harsha M. Naikwad et al.

Int. J. Pharm. Sci. Drug Res. January-February, 2021, Vol 13, Issue 1, 9-1414

22. Moller N, Nair KS. Diabetes and protein metabolism: Diabetes. 
2008;57(1):3–4.

23. Friel K. The Effects and Interactions of Vitamin D Deficiency, 
Calcium and Parathyroid Hormone on Physical Concerning the 
Elderly: A Review. J Geriatr Phys Ther. 2004;27(1):30–34.

24. Bamidele O, Arokoyo DS, Akinnuga AM, Oluwarole AO. Anti-diabetic 
effect of aqueous extract of Basella alba leaves and metformin 
in alloxan-induced diabetic albino rats: African journal of 
Biotechnology. 2014;13(24):2455-58

25. Jeedi NM, Koti BC. Anti-diabetic and antihyperlipidemic activity of 
Premna latifolia extract in streptozotocin-induced diabetic rats: 
International Journal of Research in Pharmaceutical Sciences. 
2017;8(4):708-15

26. Barham D, Trinder P. An improved colour reagent for the 
determination of blood glucose by the oxidase system: Analyst. 
1972;97(151): 142–5. 

27. Tietz NW. Ashwood C editor.  Textbook of clinical chemistry. Edn 3, 
W B Saunders, 1999, pp. 826-835.

28. Fossat i P,  P renc ipe L .  Ser u m t r ig lycer ides det er mined 
colorimetrically with an enzyme that produces hydrogen peroxide: 
Clin Chem. 1982; 28(10): 2077–80. 

29. McGowan MW, Artiss JD, Strandbergh DR, Zak B. A peroxidase-
coupled method for the colorimetric determination of serum 
triglycerides: Clin Chem. 1983; 29(3): 538–42.

30. R i f a i  N D,  Wa r n ic k GR ,  D om i n ic z a k M H .  H a ndb o ok of 
Lipoprotein Testing. Edn 2,  AACC Press, Washington, 1997, pp.  
99-114. 

31. Michael ML. The Measurement of Total Serum Proteins by the 
Biuret Method: Annals of Clinical and Laboratory Science. 1978: 
8(2); 106-10.

32. Morgan BR, Artiss JD, Zak B. Calcium determination in serum with 
stable alkaline Arsenazo III and triglyceride clearing: Clinical 
Chemistry. 1993; 39(8): 1608–12.

33. Fogh-Andersen N, McNair P, Møller-Petersen J, Madsbad S. Serum 
calcium fractions in diabetes mellitus: Clinical chemistry. 1982; 
28(10): 2073-76.

HOW TO CITE THIS ARTICLE: Naikwad HM, Jeedi NM. Effect of Vitex trifolia on alloxan induced diabetic rat. Int. J. Pharm. Sci. Drug Res. 2021;13(1):9-14. 
DOI: 10.25004/IJPSDR.2021.130102



[56] 
 

A study on patients behaviour towards product information leaflets at basaveshwar 

teaching and general hospital 

Dr.Prasad N Bali1, Mr. Renukaradhya Chitti2, Dr.Jeet Bahadur Moktan2, Dr.Yogendra Shrestha2, Dr.Shiv 

Kumar Yadav2, Sandeep Ashok Murtale3, Jayattheertha Lokapur3 
1 Assistnat Professor, KLE College of Pharmacy, Vidyanagar, Hubli-580031  Karnataka, India  

2 Research Scholar, Dept of Pharmacy practice, Sri Adichunchanagiri College of Pharmacy, B.G.Nagara-571448, Karnataka, 

India.  

3 Research Scholar, Dept of pharmaceutics, Sri Adichunchanagiri College of Pharmacy, B.G.Nagara-571448, Karnataka, 

India.  

Article History Abstract 

Received on: 15-O1-2021 

Revised On : 22-03-2021 

Accepted on : 28-03-2021 

*Corresponding Author 

Mr. Renukaradhya Chitti, 

Research Scholar, Dept of 

Pharmacy practice,  

Sri Adichunchanagiri 

College of Pharmacy,  

B.G.Nagara-571448, 

Karnataka, India.  

Email: rsc3842@gmail.com 

DOI:https://doi.org/10.4795

7/ijpda.v9i1.459 

Background:Product information leaflets are available for most prescription medicines 

and many non-prescription medicines. Materials and Method: Aprospective and 

observational study was conducted at Basaveshwara teaching and general hospital with 

an aim to determine how many patients see, read and retain the PIL. Results: A total of 

About 216 patients visiting the out-patient departments were enrolled in the study. The 

study results showed that among 216 patients, 195(90.28%) patients completed the study. 

More number of patients 79(40.15%) belonged to old age, followed by Public servant& 

housewife 46(23.58%) followed by agricultre 12(6.15%) followed by student, business& 

others 4(2.05%). 142(72.82%) of patients were counseled in Kannada, 35(17.94%) patients 

in Hindi & 18(9.23%) patients in English. As Kalburgi is a multilingual city majority of the 

people speak Kannada and Hindi. The 195 patients were dispensed a total of 341 

Medicines. For 26 items (7.63 per cent), there was no manufacturer's leaflet available for 

the pharmacist to supply with the medicine. 195 patients received at least one medicine 

with a leaflet. The leaflet was said to have been just noticed by 134 patients (68%). About 

42 patients (21%) said they had read some part of the leaflet and 19 (9%) patients reported 

that they had read the leaflet completely.  Conclusion: This study concluded that there  is  

a  need  to  improve  the  format, content  and  language  of  the  package  inserts  in  

India. Pharmacist intervention is needed to improve patients reading habits for 

pils.Tighter  monitoring  of  the  inserts  by regulatory  bodies  can  help  to  enforce  ideal  

labeling  practices.   

Keywords: Medication adherence;Patientsbehavior, Information Leaflets. 

Introduction 

Product information leaflet is a document approved by 

the administrative licensing authority which is provided 

with the package of a drug.  A  package  insert  

primarily  directed  at  the  prescribers  is  intended  to  

 

provide  information  for  the  safe  and  effective  use  of  

the  respective  drug.  It is also known as prescription 

drug label, prescribing information package inserts etc. 

[1].  Product information leaflet provide patients with 
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information about a specific medicine. These inserts are 

developed and produced by pharmaceutical industry 

and are included in the medicine package. 

Need for product information leaflet 

Despite the widespread use of prescription and OTC 

medications, patients' knowledge about their 

prescription medications is often inadequate. Previous 

studies Have shown that most patients do not take their 

medications precisely as prescribed. Cessation of drug 

therapy when patients apparently feel better, but before 

completing the full course, is a common finding.Such 

inappropriate use of medication may have resulted from 

a genuine lack of understanding and/or information 

about their disease state and its treatment regimen or 

simply Due to sheer complacency on the part of the 

patients. Most healthcare professionals agree that 

patients need unbiased, accurate information about the 

drugs they are taking. Over the past decade, public 

health policy has been evolving, with increased options 

available to consumers to obtain information on their 

prescribed medications. Despite the fact that physicians 

and pharmacists are the Preferred sources of 

information, Healthcare professionals do not always 

ensure optimal knowledge transfer [2]. 

Communication between doctors and patients is often 

inadequate.Information is better retained if given in 

writing and recently information leaflets have become 

popular.They satisfy and please patients and influence 

behavior although inadequacies are common.Written 

information as package inserts to accompany prescribed 

medicines have received particular attention as there is 

clear evidence that patients are poorly informed by 

traditional methods [3]. 

In recent years, public has become increasingly 

conscious about their health and wish to know more 

about the medicines they receive from the pharmacists. 

Due to heavy patient load, often doctors give limited 

information to the patients regarding their disease and 

medication usage. Majority patients may not be able 

retain the verbal information given by the doctors for 

long time. Print materials may act as valuable tools in 

these situations to retain the medication usage related 

information. Print materials can convey the basic 

information related to disease or medication and 

enabling the health care professional to concentrate on 

the diagnosis and treatment process. Information 

regarding the disease and medications is important in 

patients diagnosed with chronic and complex diseases 

such as diabetes, hypertension, asthma, angina and 

peptic ulcer. Long term management of these diseases 

involves the self-care by the patient. Several studies 

have shown that patients were not able to manage their 

diseases, because they do not receive the information 

necessary to manage the disease. Studies have shown 

that the qualities required for preparing a product 

information leaflet (PIL) are, information should be 

authentic and unbiassed, information given in the leaflet 

text should be optimum as per patients requirement, 

and the language used should be so simple and easy to 

understand the content of the information and the 

sentences should not be too long, emphasis should be 

made on avoiding self medication, sharing of medicines, 

and the reader should be motivated to use medicines 

only with medical advise. Good readability, layout and 

design are the important factors in developing the 

information leaflets [4]. 

There are two main reasons for supplying inserts to the 

patients. 

 The first is to increase the effective use of 

medicine. The supply of printed information 

could increase the patients knowledge about 

their medicine( about the treatment, the 

instructions and the side effects ), and it could 

change the attitude of patients( improve 

satisfaction with a medicine and influence risk-

benefit assessment ). The provision of 

information could also increase appropriate 

medicine taking behavior( compliance ) and 

increase the number of reactions from patients( 

reporting any adverse drug reactions 

encountered and questions asked ). 

 The second reason for supplying inserts is that 

the patient has right to be informed. 

Patients have three main purposes for reading inserts. In 

the first place, patients seem tobe interested in the 

information about safety related matters such as side-

effects and risks  involved. Patients need these 

information to make decision on whether to use a 

medicine or   not. Secondly patientsneeds consult an 

interest to find out how to administer a medicine and 

thirdly patients read inserts to find out about the 

indications of a medicine. This last information can 

reassure patients by confirming that the appropriate 

medicine has been prescribed. It also tells patient which 

effects should be anticipated and whether these effects 

are positive should be cause for concern. In addition, 
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information given verbally is likely to be either 

misunderstood or forgotten. Therefore, it is now widely 

acknowledged that patients do require a certain amount 

Of information in order to use their drugs optimally [5]. 

Regulatory requirements for Product information 

leaflets  

Regulatory requirements for drug package inserts or 

leaflets vary across nations. United States -Food and 

Drug  Administration  (US-FDA)  and  European  

Medicines  Agency  (EMA)  amend  their regulations 

governing the content and format of labelling for drug 

products  from time to time. US-FDA  has  published  a  

revised  guideline  in  the  Federal  Register  of  January  

2006, which is being followed by pharmaceutical 

industry of the country. It is important to note that 

while proposing these guidelines the agency has 

considered that it promotes  correctproductuse  

decisions,  decreased  reading  time,  and  increased  the  

individuals’  confidence  in  their ability to  use that 

information. As per Directive 2001/83/EC of the 

European Parliament and  of  the  Council  of  6  

November  2001,  medicinal  products  must  be  

accompanied  by package leaflet. It also emphasises that 

the package leaflet must be written and designed to be 

clear  and  understandable,  enabling  the  users  to  act  

appropriately.  Also,  the  directive  states  that  package  

leaflet  must  be  clearly  legible  in  the  official  

language  or  languages  of  the Member State(s)  in 

which the  medicinal  product is placed on the  market. 

Subsequently, EMA published several additional 

compilations relating to style matters and the use of 

terms in  package  inserts.Several  Asian  countries  have  

also  developed  specific  drug  labelling requirements. 

The information appears to be directed specifically 

towards patients, as noted by the  fact that 

pharmaceutical  information  is not required to be  

included  in  most cases. Japan,  the  most  advanced  

country  in  terms  of  drug  regulations  in  Asia,  has  a  

structure  of package inserts which is similar to that 

utilised in the USA [6]. 

 

Materials and Method 

Materials 

Source of data                 

 In patients cards ,prescription ,PIL 

Materials 

 Specially designed questionnaires 

 Case collection form 

 Cases collected from MICU, ICCU, AMC, 

MMFW, FMFW, General Medicine Wards.    

Method of collection of data 

Study Site 

Basaveshwara hospital pharmacy    

Study duration 

Study will be carried out for a period of 6 months.  

Study design 

A prospective and observational study 

Study criteria 

The study will be carried out by considering following 

criteria. 

Inclusion criteria 

1. Patients above the age of 18 yrs 

2. Patients collecting their own medicine 

3. Patients having sufficient knowledge of 

English and local language for  interview 

4. Patients available at hospitals ,pharmacy, 

medical shops and house visits the following  

weeks    

5. Patients willing to participate.  

 

Exclusion criteria  

1. Patients below the age of 18 yrs. 

2. Patients who are not collecting their own 

medicines. 

3. Patients not having sufficient knowledge of 

English and local language for interview. 

4. Patients not willing to participate. 

Study Procedure 

The study will be carried out at Basaveshwar hospital 

pharmacy of BTG Hospital, Gulbarga, after submitting 

protocol for ethical clearance from institutional ethics 

committee and with the prior permission. The patients 

will be enrolled into the study by considering the study 

criteria after taking their written consent to participate 

into the study. The questionnaires will be administered 

further the prescribed items in respect of whether a 

leaflet was supplied or not in pharmaceutical products 

and patients will be interviewed by homevisits 4-7 days 

after receiving the prescription ,A  Suitable statistical 

method will be used  for the data assessment. 
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Result and Discussion 

Table-1: Details of Patient Enrolled into Study 

Group 

Total 

Number 

Of patient 

Number 

of Drop 

outs 

No. of 

patients 

Completing 

the Study 

Male 122 15(6.94%) 111(51.39%) 

Female 94 6(2.78%) 84(38.89%) 

Total 216 21(9.72%) 195(90.28%) 

 

Figure-1: Graph showing details of patients Enrolled 

Into the Study 

The result showed that out of 216 patients, 21(9.72%) 

patients were drop-outs and 195(90.28%) completed the 

study. 

Table-2: Details of Gender Distribution of patients 

Gender 

Distribution 

Number of 

patients 

% of 

Patients 

Male 111 56.93 

Female 84 43.07 

Total 195 100.0% 

 

 

 
Figure-2: Graph showing gender distribution of the 

patients 

Gender distribution of patients 

 The results showed that out of 195 of total patients, 

111(56.92%) were males and 84(43.07%) patients were 

females. In our study, male patients were more in number 

as compared to female patients. 

Table-3: Details of Age Distribution of the Patients 

Age in 

Years 

Number Of 

patients 
% Of patients 

16-30 6 3.07 

31-45 30 15.38 

46-60 76 38.97 

61-80 83 42.56 

Total 195 100.0 

 

 

Fig. 3: Graph showing age distribution of 

patients 
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Age distribution of patients 

The results revealed that most number of patients were in 

the age group of 61-80years i.e. 83(42.56%) followed by 

the patients in the age group of 46-60 years 76(38.97%) 

followed by the patients in the age groups of 31-45years 

30(15.38%)followed by the patients in the age group of 16-

30 years 6(3.07%). 

Table-4: Details of Occupational Status of the 

patient 

Occupation No Patients % of Patients 

STUDENT 4 2.05 

H/W 46 23.58 

BUSSINESS 4 2.05 

P/S 46 23.58 

AGRI 12 6.15 

O/A 79 40.51 

OTHERS 4 2.05 

Total 195 100.00 

 

 

Fig. 4: Graph showing occupational status of the 

patients 
 

Occupational status of the patients: 

The results revealed that more number of patients 

79(40.15%) belonged to O/A, followed by P/S and H/W 

46(23.58%) followed by agriculture 12(6.15%) followed 

by student, business and others 4(2.05%). 

 

 

Table -5 Details of Disease Condition of the 

patients 

Disease 
No 

Patients 

% of 

Patients 

HTN 68 39.08 

DM 17 8.71 

HTN&DM 18 11.79 

ASTHMA 7 3.58 

COPD 48 24.61 

COPD&DM 4 2.05 

COPD&HTN 5 2.56 

HTN&ASTHMA 1 0.51 

ALD&HTN 5 2.56 

ALD 2 1.02 

HTN&DM&COPD 5 2.56 

TOTAL 174 100.00% 

 

 

Figure -5 Graph showing details of Disease 

Specific Condition 
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Disease specific condition 

The result shows that patients having HTN 78(40.00%) 

are more followed by COPD, 48(24.61%) followed by 

HTN&DM, 23(11.79%) followed by DM, 17(8.71%) 

followed by ASTHMA, 7(3.58%) followed by 

HTN&DM&COPD, ALD&HTN,& COPD & HTN 

5(2.56%) followed by COPD&DM 4(2.05%) followed by 

ALD 2(1.02%) followed by 1(0.51%). 

Table-6 Details of counseling languages for 

patients enrolled 

Language No patients % of patients 

Hindi 35 17.94 

Kannada 142 72.82 

English 18 9.23 

TOTAL 195 100.00 

 

 
Figure-6 Graph showing details of counseling 

languages for patients enrolled 

Language distribution 

The results showed that 142(72.82%) of patients were 

counseled in Kannada, 35(17.94%) patients in Hindi & 

18(9.23%) patients in English. As Kalaburagi is a 

multilingual city majority of the people speak Kannada, 

Hindi and other languages. 

 

Table – 7: Details of Class of Drugs Prescribed to 

Patients  

Class of Drugs 
No of 

Drugs 

% of 

Drugs 

Antihypertensives 53 15.54 

Antihistamines 14 4.10 

Antidiabetics 13 3.81 

Anbiotics 37 10.85 

Vitamins 36 10.55 

Antacids 25 7.33 

Dyslipidemic 17 4.98 

Diuretics 18 5.27 

Antiasthmatic 33 9.67 

NSAIDs 10 2.93 

Antidiarrheols 24 7.03 

Anxiolytics 15 4.39 

Analgesics 23 6.74 

Antipyratics 23 6.74 

Total 341 100.00 

 

 

Figure – 7: Graph Showing Details of Classes of 

Drugs Prescribed to Patients 
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The result shows that Antihypertensives 53(15.54%) 

drugs were prescribed more followed by Antibiotics 

37(10.85%), followed by Vitamins 36(10.55%), and 

followed by Antiasthmatic 33(9.67%). 

Table – 8 Details of Prescribed Drugs to the 

patients 

No of 

Prescribed 

Drugs 

No of Drugs 

containing PIL 

No of Drugs not 

containing PIL 

341 

(100.0%) 
315 (92.37%) 26 (7.63%) 

 

 
Fig. 8: Graph showing details of prescribed drugs 

with and without PIL 

The result shows that out of total 341 Drugs prescribed 

to the patients, 315(92.37%) Drugs containing PILs and 

26(7.63%) Drugs Not containing PILs. 

PIL containing drugs prescribed to the patients: 

A total of 195 patients were dispensed a total of 341 

Medicines. For 26 items (7.63 %), there was no 

manufacturer's leaflet available for the pharmacist to 

supply with the medicine. 195 patients received at least 

one medicine with a leaflet. The leaflet was said to have 

been just noticed by 134 patients (68%). About 42 

patients (21%) said they had read some part of the 

leaflet and 19 (9 %) patients reported that they had read 

the leaflet completely. Reasons given for not reading the 

leaflets at all is shown in the table No.9.                                                                                                                                    

 

Table – 9: Reasons given for not reading the PIL 

(N=134) 

Reason 
No. of  

Patients 
Percentage (%) 

Leaflets read in 

the past 
2 1.5 

Never read 

leaflets 
52 38.8 

Too hard to 

understand 
66 49.2 

Too busy 14 10.5 

 

Table – 10: Actions taken by patients as a result of 

reading the leaflet (N=61) 

Action taken Reasons 
No. of 

patients 

Returned to 

see general 

practitioner 

Had skin reaction 

mentioned in leaflet 
09 

Returned to 

see pharmacist 

Could not understand 

some part of the leaflet 
07 

Changed 

medicine- 

taking 

behavior 

Information on inhaler 

technique                                            

Information on dose 

taking time 

04                     

28 

Stopped 

taking 

unnecessary 

medicines 

Due to potential side 

effects 
10 

Took special 

precaution by 

breast feeding 

women 

Due to precautions and 

contraindications in 

breast feeding women 

mentioned in the leaflet 

(3) 

03 

 

Summary  

A prospective and observational study was carried out 

for 9 months in 152 type-2 diabetes mellitus in-patients 

(of either sex) admitted in general medicine wards with 

minimum of one year history of diabetes mellitus with 

or without comorbidity condition.  The present study 

there was a significant impact of clinical pharmacist 

0

50

100

150

200

250

300

350

No of Drugs 
containing PIL

No of Drugs not 
containing PIL

315
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provided patient counseling and patient education for 

improved medication behavior among type-2 DM 

patients.  

Conclusion 

This  study  examined  the  habits  of  patients  

regarding  the  reading of  drug  information  leaflets,  

and the  effect  of  reading  the  leaflet on medicine 

taking behavior and  adherence  to  treatment. Out of 

216 patients enrolled for the study, 195(90.28%) 

completed the study and the remaining did not turn for 

follow up. Among the 195 patients involved in the 

study, only 61(31.28%) were found to be interested and 

took actions as a result of reading the product 

information leaflet and the remaining 134(68.71%) did 

not show any interest in reading the product 

information leaflet. The numbers of patients who took 

specific action as a result of reading the leaflet, although 

small, represents a significant impact on the health 

service if the results are general is able. In particular, the 

61 patients who said they had returned to see their GP 

represent just over 31% (out of the 195 who received a 

leaflet), and this figure, applied generally, would mean a 

significant increase in GP workload.  28 patients (45%) 

said they had changed their behaviour as a result of 

reading the leaflet, which shows that such leaflets have 

the potential to influence behaviour. These analyses are 

based on small numbers of patients and should be 

treated with caution. However, it suggests that, 

although only a minority of patients read some of the 

leaflet (and a smaller minority read it all), some patients 

make important changes to their medicine-taking 

behaviour, and others make contact with a health 

professional, as a result. This merits further 

investigation. Out of the 134 patients not shown any 

interest in reading the PIL, 66(49.25%) patients gave 

reason that it is hard to understand the leaflet, 

54(40.29%) told that they never read the leaflet before 

and remaining 14(10%) gave reason that they were busy 

for not reading the PIL. So the pharmacist can play 

important role for improving the patients reading habits 

of pils ,since the present study is a pilot study and 

involving survey work. further work is needed on large 

scale and large population with pharmacist mediated 

counseling for patients to delivery necessary 

information and handling of pils.  This study concluded 

that there  is  a  need  to  improve  the  format, content  

and  language  of  the  package  inserts  in  India. 

Pharmacist intervention is needed to improve patients 

reading habits for PIL. The main advantage of reading 

PILs is to increase the patients knowledge about their 

medicine (about the treatment & side effects) & finally to 

increase the effective use of medicine. Tighter  

monitoring  of  the  inserts  by regulatory  bodies  can  

help  to  enforce  ideal  labelling  practices.  

Furthermore,  the  industry needs to revise its labelling 

methods. While there is a need to deliver necessary 

information accurately  to  the  patient,  it  is  also  

important  from  a  logistical  perspective  to  balance 

information against over-sized leaflets that are clumsy 

to handle and daunting to the patient. The text 

complexity and language is the main factor for not 

reading the prescription by the patients. It is  important 

to realise that, apart from prescriber and pharmacist, 

patients are also end users of package insert. Currently 

in  India,  the  structure  and  content  of  the  

information  on  the  inserts  is  geared  towards 

prescribers  only. .  Given  the  fact  that  unauthorized  

over-the-counter  drug  dispensing  is  a prevalent 

practice in India, and that patient education is in infant 

stages , there is a need for package  inserts  to  be  more  

patient-friendly  and  specifically  designed  to  avoid  

medication errors. This can be achieved by conducting 

regular surveys to model the package inserts for the 

population. The similar work is done by 

D.K.RaynorPh.d and P Knapp Ph.d in “Do patients see 

,read and retain the new mandatory medicine 

information leaflets.   

Acknowledgement 

We are Thankful for Principal, Sri Adichunchanagiri 

College of Pharmacy, Bangalore, and Rajiv Gandhi 

University of health sciences, Bangalore, for providing 

all necessary facilities to carry out this PGresearch work. 

Conflict of Interests 

The authors declare no conflict of interests regarding the 

publication of this article. 

 

Bibliography 

1. Dr. A Sudhamadhuri and Dr. Vishal Kalasker, 

“Evaluation of Completeness of Package 

Inserts in South India”. International Journal of 

Research Studies in Biosciences (IJRSB), 

Volume 3, Issue 7, July 2015, PP 102-105, 

Volume 3, Issue 7, July 2015, PP 102-105. 

2. Saleh A Bawazir, Hisham S Abou-Auda 

,Othman A gubara, Khalii I Al-Khamis ,and 

Mohammed Jms Al-Yamani, “Public Attitude 



Prasad et al,. Int J. Pharm. Drug. Anal, Vol: 9, Issue: 1, 2021; 56-65 

 

[64] 

 

Toward Drug Technical Package Inserts in 

Saudi Arabia”. RUTH! Teclmol2003;19:209-18. 

3. G M Hawkey and C J Hawkey, “ Effect of 

information leaflets on knowledge in patients 

with gastrointestinal diseases”. Department of 

Therapeutics, University Hospital, 

Nottingham, Gut, 1989, 30, 1641-1646.        

4. R. Adepu and M. K. Swamy, “Development 

and Evaluation of Patient Information Leaflets 

(PIL) Usefulness.Indian J Pharm Sci. 2012 Mar-

Apr; 74(2): 174–178. 

5. Karel Van Der Warde, “ Graphic presentation 

of patient package inserts ” (warde) 

6. Abul Kalam, Siraj Anwar, Ambrin Fatima, 

“Drug Package Inserts In India: Current 

Scenario”. Department of Pharmacology and 

Pharmacy Practice, Hamdard University, New 

Delhi-110062, India. Volume 3, Issue 4, 385-392. 

Research Article. ISSN 2278 – 4357. 

7. Liset van Dijk, Susana Patrício Monteiro, 

Marcia Vervloet, Jolanda de Bie, DK Theo 

Raynor, “Study  on  the  Package  Leaflets and  

the  Summaries  of  Product Characteristics  of  

Medicinal Products for Human use”. European 

union, Article 59 of Directive 2001/83/EC on 

information required in the package leaflet. 

8. Dr. Jignesh K. Ved, “Package Inserts in India: 

Need for a Revision”. Department of 

Pharmacology, Topiwala National Medical 

College and B.Y.L. Nair Charitable hospital. 

Mumbai-400008. International Journal of 

Pharma Sciences and Research (IJPSR), 

Vol.1(11), 2010, 454-456. 

9. National Council on Patient Information and 

Education (NCPIE) Bethesda, MD.” The 

Benefits of Consumer Medicine Information 

(CMI)”.   

10. Shlomo VinkerMD1, Vered Eliyahu MD2 and 

John Yaphe MD1.2, “The Effect of Drug 

Information Leaflets on Patient Behavior”. 

Department of Family Medicine, Sackler 

Faculty of Medicine, Tel Aviv University, 

Ramat Aviv, Israel1, Department of Family 

Medicine, Rabin Medical Center (Beilsinson 

Campus), Petah Tikva, Israel2. IMAJ 

2007;9:383–386. 

11. Kamal Addin Mohammad Ahmad Idris, 

Mirghani A. Yousif, Abdalla O. Elkhawad, 

“Medications package inserts’ usefulness to 

doctors and patients:Sudanese doctors 

perspective”. International Journal of Basic & 

Clinical Pharmacology (IJBCP). Research 

Article doi:10.5455/2319-2003.ijbcp20140832. 

12. Koo M, Krass I, Aslani P, “Enhancing patient 

education about medicines: factors influencing 

reading and seeking of written medicine 

information”. Health Expect. 2006 Jun;9(2):174-

87.  

13. C H M Van Haecht, R Vander stechle, M G 

Bograet, “Package inserts for 

antihypertensive drugs: use by the patients 

and impact on adverse drug reactions”. 

European journal of Pharmacology, 

December 1990, volume 39, issue 6, pp 551-

554. 

14. KenechuckwuDiobi, Titilayo O Fakeye and 

RasaqAdisa, “Community pharmacist’s 

perception of the relevance of drug package 

insert as a source of drug information in 

southwestern Nigeria”. Tropical Journal of 

Pharmaceutical Research June 2013; 12 (3): 439-

443.                                                                                                             

15. Bansal V, Dhamija P, MedhiB, Pandhi P, 

“Package inserts-do they have any role”. 

16. Deepak Ramdas, Ananya Chakraborty, 

Swaroop HS, Syed Faizan, Praveen Kumar V, 

and Srinivas BN, “A Study of Package Inserts 

in Southern India”. 

17. Rowa' Al-Ramahi, Abdel N. Zaid, 

Na'emKettana, Waleed Sweileh, and Doa' Al-

Jabi, “Attitudes of consumers and healthcare 

professionals towards the patient package 

inserts - a study in Palestine” 

18. Shivkar YM, “Clinical information in drug 

package inserts in India”. Journal of 

Postgraduate Medicine, Vol. 55, No. 2, April-

June, 2009, pp. 104-107. 

19. Kamal Addin Mohammad Ahmad Idris, 

MirghaniAbdulahman Yousif, Abdalla Omer 

Elkhawad, “study on Development of a Useful 

Medication Package Insert for Patients: Sudan 

Intervention Study”. Faculty of Pharmacy, 

University of Gezira, Sudan,College of 

Pharmacy, Taif University, KSA, College of 

Pharmacy, University of Medical Science and 

Technology (UMST), Khartoum, Sudan. VOL 1 

ISSUE 2 JULY-AUG 2014, pp. 38-46. 

20. Nicolson D,Knapp P,Raynor DK,Spoor P, 

“Written information about individual 

medicines for consumers”. School of 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Adepu%20R%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Swamy%20MK%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Koo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16677196
http://www.ncbi.nlm.nih.gov/pubmed/?term=Krass%20I%5BAuthor%5D&cauthor=true&cauthor_uid=16677196
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aslani%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16677196
file:///E:\ref\Enhancing%20patient%20education%20about%20medicines%20%20factors%20influencing%20reading%20and%20seeking%20of%20written%20medicine%20information.%20-%20PubMed%20-%20NCBI.htm
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ramdas%20D%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chakraborty%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=HS%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Faizan%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20V%20P%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=BN%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Ramahi%20R%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zaid%20AN%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kettana%20N%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sweileh%20W%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Jabi%20D%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Jabi%20D%5Bauth%5D
http://www.pdq-evidence.org/en/advanced_search?q=authors:Nicolson+D
http://www.pdq-evidence.org/en/advanced_search?q=authors:Knapp+P
http://www.pdq-evidence.org/en/advanced_search?q=authors:Raynor+DK
http://www.pdq-evidence.org/en/advanced_search?q=authors:Spoor+P


Prasad et al,. Int J. Pharm. Drug. Anal, Vol: 9, Issue: 1, 2021; 56-65 

 

[65] 

 

Healthcare, University of Leeds, Leeds, West 

Yorkshire, UK, LS2 9LN. 

DOI: 10.1002/14651858.CD002104.pub3. 

21. D. K. Raynor, PhD, MRPharmS, and P. Knapp, 

PhD, RGN, “Do patients see, read and retain 

the new mandatory medicines information 

leaflet. The pharmaceutical journal, volume 264 

No 7083, pp 268-270. 

 



REG. NO: D7635654-AFINJ   JOHP-ISSN: 2348-7704 

REG. NO: D7635654-AFINJ. JOHP-ISSN:2348-7704J. Hosp. Pharmacy 16(3) July to Sept., 2021 (July Supplement Issue-B) Page-10 

 
 

 
 

Journal of Hospital Pharmacy 
An Official Publication of Bureau for Health & Education Status Upliftment 

(Constitutionally Entitled As Health-Education, Bureau) 
 

Lamivudine Induced Acute Pancreatitis in HIV Patient: A Case Report 

Sanatkumar Nymagoud 1*,  Ahmv Swamy1, Mahendra Kumar R1 & Santosh B Patil2 

 

1*Department of Pharmacy Practice, K L E College of Pharmacy, Vidyanagar, Hubli-580031 (A 

Constituent unit of KLE Academy of Higher Education and Research, Belagavi) Karnataka, India. 

1Department of Pharmacy Practice, K L E College of Pharmacy, Vidyanagar, Hubli-580031 (A 

Constituent unit of KLE Academy of Higher Education and Research, Belagavi) Karnataka, India. 

2 Department of Pharmacology, K L E College of Pharmacy, Vidyanagar, Hubli-580031 (A Constituent 

unit of KLE Academy of Higher Education and Research, Belagavi) Karnataka, India. 

Corresponding author: 

Dr. Sanatkumar B Nyamagoud, Assistant Professor, Department of Pharmacy Practice, KLE 

College of Pharmacy, Vidyanagar, Hubli, Karnataka, India-580031 

 

Email Id: serviceheb@gmail.com  

Abstract: 

Acute Pancreatitis is a rare but potentially life-threatening condition and is known to occur with 

antiretroviral drugs, particularly HAART therapy by protease inhibitors (PI) such as lopinavir-ritonavir 

fixed dose combination and nucleoside reverse transcriptase inhibitors (NRTI) like lamivudine, stavudine 

and didanosine. The incidence of AP is 0.1 to 0.2% and its incidence was increased up to 5%. To best of 

our knowledge there are limited cases being reported on lamivudine induced pancreatitis. In this article, 

we report here a case of 46 year old male diagnosed with lamivudine induced acute pancreatitis.  
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Access this Article Online 

 

 

Website: http://www.journalofhospitalpharmacy.in 

Received on 08/07/2021 

Accepted on 13/07/2021 © HEB All rights reserved 

JOHP HEB 

mailto:serviceheb@gmail.com
http://www.journalofhospitalpharmacy.in/


Citation:  Harsha M. Naikwad et al. (2021). Effect of substituted N-(4-methyl-2-oxo-2H-chromen-7-yl) benzamide in Alloxan Induced Diabetic 
Rat, Glob Acad J Pharm Drug Res; Vol-3, Iss-2 pp- 22-28. 

22 

Global Academic Journal of Pharmacy and Drug 
Research 
 
Available online at https://www.gajrc.com  
DOI: 10.36348/gajpdr.2021.v03i02.001 

 
ISSN (P): 2706-9044 
ISSN (O): 2707-255X 

 

 

 

Effect of substituted N-(4-methyl-2-oxo-2H-chromen-7-yl) benzamide 
in Alloxan Induced Diabetic Rat 
 

Harsha M. Naikwad1, Neelakanth M. Jeedi1*, Pradeepkumar Ronad2 

1Department of Pharmacology, K L E College of Pharmacy, Vidyanagar, Hubballi-580031, (A constituent unit of KLE Academy of Higher 
Education and Research, Belagavi), Karnataka, India 
2Department of Pharmaceutical Chemistry, K L E College of Pharmacy, Vidyanagar, Hubballi-580031, (A constituent unit of KLE Academy of 
Higher Education and Research, Belagavi), Karnataka, India 
 

*Corresponding Author 
Neelakanth M. Jeedi              
 
Article History 
Received: 19.05.2021  
Accepted: 23.06.2021 
Published: 30.06.2021 
 
 

Abstract: Coumarin compounds own different type of biological activities like 
antimicrobial, anti-inflammatory and anti-diabetic. The present study undertaken to 
investigate anti-diabetic activity of new synthetic coumarin derivatives in alloxan-
instigated diabetic rats. Effect of coumarins on normal rats studied. Diabetes persuade in 
Wistar rats by injecting alloxan hydrate (150 mg/kg, body weight) once. Normoglycemic 
and hyperglycemic rats separated into different groups. Animals treated with coumarins 
& Metformin (100mg/kg) as a reference drug for a period of 21 days. Antidiabetic 
activity assessed by measuring blood glucose, insulin, lipid profile, total proteins and 
calcium. Coumarin derivatives (200 mg/kg) treatment for 21 days exhibited very little 
anti-diabetic activity as compared with the standard drug metformin (100mg/kg) 
treatment. Alloxan made diabetic rats treated with coumarins (200 mg/kg) showed non-
significant reduction in serum glucose, total cholesterol, triglycerides, but serum HDL- 
cholesterol, total proteins and calcium were significantly decreased. Coumarin 
derivatives do not possess effective anti-diabetic property. Because, treatment with 
these synthetic compounds there is no significant reduction in blood glucose level and 
lipid profile not corrected and slightly increase in the level of serum protein and calcium 
seen in alloxan induced diabetic rats. 
Keywords: Coumarin derivatives, Alloxan, Metformin, Diabetes 

Copyright © 2021 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

 

INTRODUCTION 
Diabetes Mellitus (DM) is due to 

disorganization of metabolism, characterized by 
high glucose level in blood. Metabolic disorder is as a 
result of absolute shortage or lack of insulin to act on 
target tissues [1]. DM has two categories: Type 1 in 
this insufficiency of insulin because of autoimmune 
antibodies damaging beta cells of pancreas. In Type 
2 normal insulin level but tissues developed 
resistance to it or less insulin secretion. Normally 
Type 2 individuals are habitually overweight [2]. As 
a result of high levels of glucose in blood for long 
duration that causes small and large blood vessels 
abnormalities. The abnormality in lipid metabolism 

leads to hyperlipidemia, it is marked by high 
cholesterol, triglycerides and altered lipoprotein 
levels [3]. These abnormalities are main cause for 
illness and death in DM. Africa’s-International 
Diabetes Federation reports more than 1.4 crore 
people suffering with DM in their country, and they 
predicted number of patient rise to 2.8 crore by the 
year 2040. That attributes significantly to the global 
health burden and a major contributor for the global 
health afflicting 285 million adult populations and 
expected to accelerate to 439 million by 2030. 
Annually, about 1.5 million deaths reported 
worldwide due to diabetes. As per World Health 
Organization (WHO) report in India alone nearly 
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about 31 million people suffered with diabetes in the 
year 2000. In future it may to grow up to 79 million 
by 2030 [4]. Oral hypoglycemic agents used to treat 
DM causes different side effects like hematological 
effects and affects the functions of vital organs like 
liver and kidney. In addition, there is no perpetual 
cure for diabetic neuropathy however; symptomatic 
treatments have shown limited success. 

 
Animals can be made diabetic by injecting 

Alloxan or Streptozotocin (STZ) that resembles 
natural DM. STZ damaging pancreatic beta cells by 
producing free radicals and acting on chromosomes. 
This causes suppression of insulin production and 
its release [5]. Chemically alloxan is Pyrimidine-
2,4,5,6(1H,3H)-tetraone hydrate. Alloxan causes 
lipid peroxidation and breaks DNA. It causes high 
blood glucose level and glycosuria in several species 
of animals.  

 
Coumarins (1-benzopyran-2-one) are 

chemical compounds in the benzopyrone group of 
organic compounds established in many plants. 
Schiff base are the nitrogen analogue of aldehyde 
and ketone which contain C=N-R group coumarins 
own different type of biological properties, including 
antimicrobial [6], antiviral [7], anti-inflammatory 
[8], and anti-diabetic [9]. Many synthetic coumarin 
derivative compounds ex. scopoletin are proved for 
their anti-diabetic activity [10]. 

New synthetic compounds for treating 
diabetes are a research for safer alternatives to 
presently used anti-diabetic drugs. Coumarins are 
metabolites present in plants and are mainly used as 
anti-coagulation & anti-thrombotic agents also for 
heart blood vessels diseases. By considering relation 
between diabetes and cardiovascular diseases, 
Coumarins would be more valuable if they were also 
effective in diabetes. Hypothetically, they lower 
blood sugar levels, equally improve cardiac 
complications. Plant material with coumarins has 
anti-diabetic property [11-13]. Natural Coumarin 
[14-16] and Coumarin derivatives [7,8], 
umbelliferon [17], esculentin [18] reported is useful 
for diabetes and its complications and anti-
inflammatory and oxidative protection. This 
encouraging review makes us to select these 
compounds for this research. Physical data of 
substituted N-(4-methyl-2-oxo-2H-chromen-7-yl) 
benzamide (IV e, c and j) [19]: 

 

ON
H

O

CH3

Ar

O

 

 

Compound Ar 
% 
Yield 

Melting 
Pointa 

Rf 
Valueb 

Mol. 
Formula 

Found (cal.) % 
C H N 

IV c 4-C6H4Cl 92.6 197-198 0.89 C16H10NClO3 
64.11 
(64.12) 

3.37 
(3.36) 

4.64 
(4.67) 

IV e 
4-
C6H4CH3 

92.0 270-272 0.31 C17H13NO3 
73.09 
(73.11) 

4.65 
(4.69) 

5.19 
(5.01) 

IV j 4-C5H5N 81.7 >320 0.62 C15H10N2O3 
67.68 
(67.67) 

3.80 
(3.79) 

10.48 
(10.53) 

a- Recrystalisation solvent: Alcohol  b – Ethyl acetate and Benzene in 1:3 
 

MATERIALS AND METHODS 
Animals 

Albino Wistar rats (150-250gm) of both 
sexes, housed in clean cages and maintained under 
the natural light & dark. Standardized laboratory 
food and water ad libitum given to animals. Animals 
acclimatized for one week before experiment. Rats 
randomly selected for different experimental groups 
after seven days of acclimatization. The 
experimental protocol proposal No. MPH 
02/KLECOPH/19 has been reviewed and approved 
on 11.11.19 by CPCSEA nominee and chairman IAEC, 
KLE College of Pharmacy, Hubballi. Karnataka. 
 
Coumarin derivatives 

Coumarin derivatives collected were 
synthesized by Dr. Pradeep Ronad, department of 
pharmaceutical chemistry, KLE college of Pharmacy, 

Hubballi. Suspension of test compounds made by 
mixing with 0.3% w/v a sodium carboxy-methyl 
cellulose using distills water [20].  
 
Chemicals 

Alloxan hydrate, commercial diagnostic kits 
required to estimate biochemical’s like lipid profile, 
enzymes level etc. purchased from local vendors of 
Erba Diagnostic Pvt. Ltd. The drug MFM procured from 
KLE college of Pharmacy, Hubballi. Metformin 
suspension was prepared with 0.3% w/v sodium 
carboxyl methylcellulose in distilled water. 
Analytical grade chemicals purchased by local 
vendors at Hubballi, Karnataka, India.  
 
Acute Oral Toxicity Study 

Acute oral toxicity study was done to decide 
safest dose according OECD guidelines No. 423; 
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(annexure-2d) of CPCSEA, Ministry of Environment, 
Govt. of India, New Delhi. Test performed on albino 
mice weighing between 25-30 gm. The step-wise Up 
- Down method selected for toxicity studies. Female 
mice were starved full night and randomly 
separated in six groups (n=3) they were orally 
treated with coumarins at a dose levels 100 mg/kg, 
500 mg/kg, 1 gm/kg and 2 gm/kg body weight by 
using stomach tube. The animals individually 
observed at least once during 30 minutes to indicate 
compound-related toxicity and mortality, 
periodically for the first 24 hours, with special 
attention for 4 hours.  
 
Induction of Diabetes 

Diabetic condition practically made in the 
rats of groups 2–5. The overnight fasted rats injected 
alloxan hydrate (150 mg/kg) dissolved in normal 
saline by subcutaneous route. After 3 days, induction 
confirmed by measuring blood glucose, if it is above 
250 mg/dl considered as diabetic and included in 
study [21]. 
 
Experimental Design 

Individually weighed animals randomly 
allotted to five groups, animals six in each group. 
Group one non-diabetic and remaining four diabetic 
groups receive various treatments as mentioned 
below. Equal number of male and females were 
maintained in each group and caged separately (3 
rats per cages) throughout the experimental period. 
 
Groups  

Group 1: Control group animals receive 
0.5ml of vehicle, 0.3% w/v sodium carboxyl 
methylcellulose in distilled water. Group 2: Alloxan 
(150 mg/kg) induced diabetes. Group 3: Alloxan 
induced diabetes treated with synthetic compound 
1, p-Chloro-N-(4-methyl-2-oxo-2H-chromen-7-yl) 
benzamide (IVc) (200mg/kg). Group 4: Alloxan 
induced diabetes treated with synthetic compound 
2, p-Methyl-N-(4-methyl-2-oxo-2H-chromen-7-yl) 
benzamide (IVe) (200mg/kg). Group 5: Alloxan 
induced diabetes treated with synthetic compound 
3, N-(4-methyl-2-oxo-2H-chromen-7-yl) 
isonicotinamide (200 mg/kg). Group 6: Alloxan 
induced diabetes treated with standard drug-
metformin (100mg/kg) [22]. 
 

The vehicle, MFM and coumarin compounds 
solutions administered to the respective group of 
animals by oral gavages, one time in a day for three 
weeks. Rats are fasted for 16 hours; blood collected 
retro-orbitally using capillary tube under mild ether 
anesthesia. Blood allowed clots for 10 minutes, 
serum alienated after 10 minutes centrifuging at 
5000 rpm and used for study. To assess antidiabetic 
activity various biochemical parameters measured 
using blood. The animals streamlined after cervical 

dislocation on the twenty-first day. Blood glucose 
estimated in all groups, before and after treatment 
on 1st, 3rd, 7th, 14th and 21st day after the respective 
treatment. After twenty one days drug 
administration period, the animals were subjected 
to overnight fasting; blood taken and tested for 
glucose, insulin, total cholesterol (TC), total protein, 
triglycerides (TG), High-density lipoprotein (HDL) 
and calcium in all the groups [23-28]. In addition to 
the above body weight also measured. Blood glucose 
measured by Trinders method [29]. Insulin 
measured by enzyme linked immunosorbent assay. 
TC measured by enzymatic colorimetric (chod-pap) 
method [30]. TG estimated by method of McGowan 
et al., and Fossati et al. [31,32], HDL-cholesterol by 
enzymatic colorimetric method [33]. Total protein 
measured by Biuret Method [34]. Serum 
calcium measured by using ligand Arsenazo III in an 
aqueous alkaline medium [35]. All these biochemical 
measured using standard kit from ERBA and semi-
Autoanalyser. 
 

DATA ANALYSIS 
Data obtained furnished as the Mean ± S.E.M 

(standard error of mean). Statistical analysis done 
by one-way analysis of variance (ANOVA), then 
subsequently by Tukey's multiple evaluation tests. 
Significance expressed by p values and if p value is 
<0.05, the results were regarded as statistically 
significant. 
 

RESULTS AND DISCUSSION 
Acute oral toxicity study 

In the acute oral toxicity (LD50) study, 
observed that no death or severe side effects were 
observed due to coumarin compounds at a dose of 
2000 mg / kg. Therefore, 1/10 of dose for coumarin 
derivatives (200 mg / kg) were considered as 
effective doses in this study. 
 
Effect of coumarin compounds on body weight of 
rats 

Prior to treatment, the body weight of all 
animals were normal. On the first day, the body 
weight of normal animals was slightly increased, but 
diabetic animals showed decreased, compare to its 
mean value before treatment. Treatment with three 
synthetic compounds does not shown any sign of 
increasing in body weight compared to its mean 
value before treatment. On the Third day, the body 
weight of normal control group animals further 
slightly increases. The diabetic control and coumarin 
compounds treatment animals showed further slight 
decrease in body weight compared to first day. All 
three coumarin compounds had not shown any sign 
of increasing in body weight. On seventy day, the 
normal animals body weight continued to increase 
slightly, but diabetic control and animals treated 
with coumarin compounds were significantly 
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(p<0.05) decreased compared to its mean value 
before treatment. On fourteenth day continuation of 
increase and decrease in body weight of normal and 
diabetic animals were observed respectively. 
Coumarins derivative treatment group animals 
continued to lose body weight significantly (p<0.01). 
On twenty-one day continuation of increase and 

decrease in body weight of normal control and 
diabetic control group animals were observed 
respectively. And all three coumarins derivative 
continued to lose their body weight significantly 
(p<0.001) compared to mean value before 
treatment. All values depicted in Table 1. 

 
Table-1: Effect of coumarin derivatives on Body Weight (g) in experimental rats 

Treatment Control 
Diabetic 
control 

Compound I 
Compound 
II 

Compound 
III 

MFM 100 
mg/kg 

Before 
treatment 

180.2 2.0 180.21 0.1 190.12 2.2 195.12 2.1 180.11 2.3 182.45 2.3 

After 
treatment 
1st day 

185.23 2.1 178.27 4.4ns 178.21 4.1ns 171.11 2.2ns 168.21 3.2ns 170.21 3.3ns 

3rd day 189.23 1.7 162.1 3.9ns 162.45 3.1ns 165.24 2.4ns 155.34 2.2ns 175.23 2.2ns 

7th day 195.34 3.3 151.24 3.6* 155.37 2.2* 150.21 3.3* 143.41 1.5* 181.11 2.5* 
14th day 201.14 2.4 142.41 3.2 142.2 3.4** 141.4 1.3*** 138.24 3.3** 185.41 3.1*** 
21th day 204.53 2.4 130.15 2.3 135 3.1*** 134.3 2.3*** 130.1 4.1*** 188.21 3.3*** 

Values presented as Mean   SEM (n=6). MFM-Metformin, p<0.05*, p<0.01**, p<0.001***, ns -non significant. After 
treatment compared with mean values before treatment of respective groups. 

 
Effect of coumarin derivatives on blood glucose 
in Alloxan-persuaded diabetic rats 

Prior to induction of diabetes the FBG level 
in all the group animals were normal. After 
induction of diabetes to all group animals except 
normal control, FBG level was significantly 
(p<0.001) very high. After induction, FBG of normal 
control animals was normal, but diabetic induced 
animals were significantly high (p<0.001) compared 
to its mean value before induction. During treatment 
period that is on third, seventh, fourteenth and 
twenty first days, it is observed that there is no 
significant changes occurred in FBG of normal 

control animals. From the day one to day twenty one 
there is consistent increase in FBG of diabetic 
control animals was observed. Whereas, coumarins 
derivatives treated animals showed only slight and 
continuous decrease in FBG but not significant 
compared to mean values of day one of treatment of 
respective groups. Standard drug MFM 100mg/kg 
treatment reduces significantly the FBG from day 
one to day twenty one. At the end of MFM treatment 
period the FBG of treated animals were almost near 
to before induction of diabetes. All values depicted 
in Table 2. 

 
Table-2: Effect of Coumarin derivatives on blood glucose level (mg/dl) in control and experimental rats 

Treatment Control 
Diabetic 
control 

Compound I 
Compound 
II 

Compound 
III 

MFM 100 
mg/kg 

Before induction 78±1.2 81±1.1 83±1.5 81±0.8 80±1.6 79±1.3 
After induction/ 
Before treatment 

79±1.5 ns 360±4.1*** 383±4.2*** 385±3.4*** 391±3.6*** 390±3.5** 

After treatment 
1st day 

82±1.9 ns 372±3.5 ns 355±3.4 ns 375±4.2 ns 374±4.1 ns 337±3.8 ns 

3rd day 85±1.3 ns 390±2.8 ns 320±3.8 ns 350±3.5 ns 361±3.5 ns 290±2.6 ns 
7th day 81±2.4 ns 408±4.6 ns 290±2.7 ns 338±4.4 ns 330±3.9 ns 205±3.8* 
14th day 83±2.1 ns 415±4.3 ns 285±3.2* 315±3.3 ns 297±2.4* 141±2.4** 
21st day 85±1.8 ns 430±3.5* 320±2.9 ns 300±2.8* 280±2.7* 92±1.7*** 

All values presented as Mean   SEM (n=6). MFM-Metformin, p<0.05*, p<0.01**, p<0.001***, ns -non significant. 
After induction compared with before induction and after treatment compared with before treatment of 

respective groups. 
 
Effect of Coumarins derivatives on Blood glucose 
(mg/dl) levels in oral glucose administered (2 
gm/kg) rats (Oral glucose tolerance test-OGTT).  

Prior to glucose administration the FBG 
levels in all group animals was normal, but after 30 

min of glucose load significantly increases was 
observed. The control group animals exhibit slight 
decrease in glucose level after 60 and 120 min but 
not significant. The rise in blood glucose levels at 30 
min due to glucose load not controlled by all the 
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three compounds of coumarin derivatives. But after 
60 and 120 min there is slight reduction in blood 
glucose was observed but not significant. The 
standard drug MFM given animals also exhibit 
increase in blood glucose after 30 min but after 60 

and 120 min significant reduction in blood glucose 
were observed. At end of 120 min blood glucose was 
almost normal in standard drug given group. All 
values depicted in Table 3. 

 
Table-3: Effect of Coumarins derivatives on oral glucose tolerance in normal rats. 

Group  
Treatment 

Control Compound I Compound II Compound III 
MFM 
100 mg/kg 

0 min 79±1.5 80±1.8 82±1.3 78±0.9 80±1.1 
30 min 148.2 1.3*** 148.2 1.3*** 146.3 1.0*** 140.5 1.5*** 138.8 1.5*** 
60 min 136.1 1.8*** 118.3 1.4*** 118.2 1.5*** 115.2 1.4*** 95.5 1.0* 
120 min 128.3 0.7** 103.4 2.2* 105.3 1.6* 101.1 1.0* 78.2 1.0 ns 
All values presented as Mean   SEM (n=6). MFM-Metformin, p<0.05*, p<0.01**, p<0.001***, 

ns -non significant, 30, 60 and 120 min. results were compared with zero min. of same groups.  

 
Effect of Coumarins derivatives on lipid profile, 
total protein and calcium levels in experimental 
animals 

The serum levels of total cholesterol and 
triglycerides was significantly (p<0.001) high but 
HDL was significantly (p<0.001) low in diabetic 
group when compared to normal group. Coumarin 
derivatives I, II and III treatment reduces the total 
cholesterol levels, the significant level was (p<0.01), 
(p<0.05) and (p<0.05) respectively. Standard drug 
treatment significantly (p<0.001) reduces total 
cholesterol levels compare to diabetic control group 
animals. Coumarin derivatives I, II and III treatment 
does not reduces significantly the triglycerides levels 
compare to diabetic control group. Standard drug 
treatment significantly (p<0.001) reduces 
triglycerides level compare to diabetic control group 

animals. HDL Cholesterol level was significantly 
(p<0.001) low in diabetic animals compare to 
normal control group. Coumarin derivatives I, II and 
III treatment does not increases significantly the 
HDL Cholesterol levels compare to diabetic control 
group. But Standard drug treatment significantly 
(p<0.001) increases HDL Cholesterol levels compare 
to diabetic control group animals. Total protein and 
calcium levels was significantly (p<0.001) low in 
diabetic animals compare to normal control group. 
Coumarin derivatives I, II and III treatment does not 
increases significantly the total protein and calcium 
levels compare to diabetic control group. But 
Standard drug treatment significantly (p<0.001) 
increases total protein and calcium levels compare 
to diabetic control group animals. All values 
depicted in Table 4. 

 
Table-4: Effect of coumarin derivatives on lipid profile, total protein and calcium levels in experimental 

rats 

Group Control 
Diabetic 
control 

Compound 
I 

Compound 
II 

Compound 
III 

MFM 100 
mg/kg 

Total Cholesterol 
(mg/dl) 

87.78 1.4 149.5 3.3*** 114.6 2.2** 120.4 3.2* 125.2 2.5* 83.9 2.0*** 

Triglycerides 
(mg/dl) 

88.32 1.6 124.5 3.3*** 124.9 1.9 ns 116 3.2 na 
129.0  2.9 
ns 

93.0 3.1*** 

HDL Cholesterol 
(mg/dl) 

25.88 3.0 16.7 2.3*** 15.3 2.7 ns 17.6 2.2 ns 14.4 2.1 ns 29.3 1.8*** 

Total protein 
(g/dl) 

8.637 0.7 3.8 0.4*** 5.8 0.4 ns 5.6 0.4 ns 6.1 0.5 ns 8.7 0.9*** 

Calcium (g/dl) 10.56 0.4 5.9 0.5*** 5.7 0.3 ns 6.6 0.2 ns 5.6 0.4 ns 9.4 0.5*** 
All values presented as Mean   SEM (n=6). MFM-Metformin, p<0.05*, p<0.01**, p<0.001***, ns -non significant. 

Diabetic control group compared with normal control and treatment groups compared with diabetic control 
groups. 

 
DM occupies now one of the main causes of 

serious malady in 21 Century. The cause for DM is 
lifestyle, genetic etc. Biochemical variations occurs 
mainly carbohydrate, protein and lipid metabolism. 
A change in levels or activity of protein, lipids, 
glucose, insulin and elements like calcium occurs. 
This entire biochemical changes occurs because of 

altered structure & function of pancreas, enzymes 
activity and resistance development to hormones. A 
high TC and TG attributed to stop cholesterol 
catabolism, lack of insulin or adipose tissue releases 
fatty acids by lipolysis. The rise in HDL-cholesterol 
level used to wash out the excessive cholesterol 
from body is considerably reduced in DM. The 
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improvement in HDL-cholesterol complemented by 
improved breakdown of VLDL and placing of TG in 
the central of HDL with cholesterol. This lipid is not 
significantly normalized by coumarin derivatives 
may be due to its not acting on enzymes involved in 
lipid metabolism. This does not prevent 
development of neuropathy, atherosclerosis and 
cardiovascular complications associated with the 
diabetes. An abnormality in proteins glycation non-
enzymatically is also atherogenic, excessive 
breakdown of proteins further cause’s micro 
vascular issues. Coumarin derivatives significantly 
does not prevents abnormal breakdown of proteins 
and not normalizes total protein. Calcium is an 
element essential for the homeostasis. Calcium level 
in body regulated by hormones by acting on renal, 
digestive and skeletal systems. If changes in blood 
calcium levels affects insulin release by pancreas, 
glucose sensitivity, bones and blood pressure.  

 
The rise in oxidative stress and its squealed 

are widely accepted in diabetes. Several studies have 
drawn attention antioxidants may be a good strategy 
to reduce diabetes also related complications. An 
evaluation of the action of alloxan, a pancreatic beta 
cell cytotoxin has shown physiological and 
biochemical disorder leads to diabetic state. Alloxan 
(150 mg/kg) demonstrated hyperglycemia due to 
metabolic stress, altered insulin secretion & due to a 
progressive oxidative stress. Twenty-one days 
treatment with coumarin derivatives not 
significantly corrected the protein, lipid and 
carbohydrate metabolism. It does not normalize the 
levels of blood glucose, total protein, calcium and 
lipid profile, also the structure & functions of 
pancreas. Coumarin derivatives do not significantly 
contribute or shown Antidiabetic activity. All three 
compounds of coumarin derivatives possess very 
poor antidiabetic property. 
 

CONCLUSION 
Abnormal levels of blood glucose, lipid 

profile, total protein and calcium in alloxan induced 
diabetic rats where not significantly normalized by 
coumarin derivatives. Hence all three title 
compounds possess very poor antidiabetic property. 
The electron releasing groups on the aromatic ring 
will enhance the activity. Hence the structural 
modification on the aromatic ring may require for 
enhancing antidiabetic activity.  
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ABSTRACT
Prazosin, an antihypertensive drug, has found prominent importance in managing 
scorpion envenomation in recent times. It is being used off the label however studies 
have found to be very effective in the management of scorpion sting. This is a case 
report of the prazosin-induced first dose phenomenon in a 4-year-old patient treated for 
scorpion sting. In hypertensive patients, the first dose phenomenon is a widely reported 
adverse effect due to prazosin however in scorpion sting patients it is rarely reported. A 
sudden fall in blood pressure can be life-threatening, more so in the pediatric population. 
Educating the rural public about the importance of taking medical consultation for 
a scorpion sting, availability of treatment, and protocol for the management of the 
scorpion sting is the need of the hour.

Key words: First dose phenomenon, Prazosin, Scorpion sting, Patient Education.

INTRODUCTION
Scorpions are arachnids belonging to order 
Scorpions, most of  the deadly species to 
humans belong to family Buthidae.1 About 
1988 species of  scorpions are known 
worldwide, of  which 113 species belonging 
to 25 genera are documented to be found 
in India.2

Scorpion venom is a complex made up of  
mucopolysacharides, peptides, proteins, 
phospholipase, enzyme inhibitors, toxins, 
and histamine. It is a neuronal transmission 
blocking complex, which functions by 
binding to the voltage gated ion channels 
thereby inhibiting their inactivation.3

Scorpion envenomation is an important 
public health issue more prevalent in 
tropical and subtropical countries. It is 
a commonly occurring incident in rural 
and sub-urban localities of  India. The 
global annual incidence of  scorpion sting 
is found to be 1.5 million, however, in 
India under reporting remains a matter of  
concern since most cases aren’t brought to 

a medical facility.4 In pediatric population, 
owing to their smaller body surface area, 
scorpion sting remains a treacherous medical 
emergency, which may lead to multiple organ 
failure and in rare cases even death. It is a 
potent sympathetic stimulator. Complication 
of  envenomation may manifest as pulmonary 
edema, myocarditis, cardiogenic shock, 
acute kidney injury and other neurological, 
cardiac and respiratory complication. Pain 
at the sting site and tachycardia are the most 
prevalent symptoms.5

Prazosin- a quinazoline derivative is a 
competitive post-synaptic alpha 1 adreno-
receptor blocker; it causes a reduction in total 
peripheral resistance and direct relaxation 
of  vascular smooth muscles thereby helping 
in countering the vasoconstriction due 
to accretion induced by endothelins. It 
decreases the blood pressure, pre load 
and after load without affecting the heart 
rate. It also prevents myocardial injury 
by phosphodiesterase enzyme inhibition. 
Prazosin also maintains the blood glucose 
levels by suppressing the inhibition of  insulin 
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secretion due to scorpion venom. Therefore it is used as 
first line of  management in scorpion sting.6

Prazosin can be administered regardless of  blood 
pressure given there is no hypervolemia. It is known 
to cause adverse effects like palpitations, orthostatic 
hypotension, dizziness, headache; nausea etc. Orthostatic 
hypotension can be defined as steady reduction in blood 
pressure exceeding 20mmHg systolic or 10mmHg 
diastolic within 3 minutes of  standing up from supine. 
Therefore the patient should be advised to be in lying 
posture during the administration of  prazosin.7

Here is a case of  prazosin induced first dose phenomenon 
in a pediatric patient who was being treated for scorpion 
sting.

CASE DESCRIPTION
A 4 year old, pediatric, female patient was rushed to 
emergency department of  Vivekananda General Hospital, 
Hubli, with alleged history of  scorpion sting over dorsal 
part of  her left lower limb. On examination, the child 
was drowsy and tachycardia with a heart rate of  180 bpm.  
A careful examination of  the sting site revealed erythema 
accompanied with edema. At the time of  admission her 
blood pressure was noted to be 140/100mmHg. A marked 
elevation in RBS (280mg/ml) was also observed. Based 
on ECG and elevated BP the child was diagnosed with 
myocarditis. The patient’s chest X-ray was unremarkable 
showing no signs of  pulmonary edema; however there 
was an elevated serum creatinine level of  2.6mg/dl on 
day one suggesting of  acute kidney injury, secondary to 
scorpion sting.

The patient was started with IVF @ 50 ml/hr.-NS, Inj. 
Pantaprazole-20 mg OD; Inj.Cefotaxime-500 mg IV BD; 
Tab. Prazosin 1mg½ TID.

The patient’s blood pressure, heart rate and oxygen 
saturation were noted every hour, gradual resolution of  
hypertension and tachycardia was observed. The child 
was kept in supine position throughout observation 
despite which she developed first dose phenomenon, 
with remarkable fall in blood pressure and heart rate at 
the end of  fourth hour. (Table 1) She was resuscitated 
with normal saline (at 20ml/kg) and was stabilized. Her 
fourth hourly GRBS monitoring on first day of  admission 
showed following pattern. (Table 2)

The patient was kept under observation at the hospital 
for a period of  three days. Serum creatinine levels were 
monitored for three consecutive days, which showed a 
decline towards normal range. (Table 3)

Table 1: Hourly blood pressure (NIBP) and heart rate 
of the patient.

Time Blood pressure Heart rate
On admission 140/100 mmHg 180 bpm

First hour 145/102 mmHg 189 bpm

Second hour 130/100 mmHg 140 bpm

Third hour 110/90 mmHg 90 bpm

Fourth hour Hypotensive Bradycardia

Table 2: Fourth hourly random blood glucose moni-
toring.

Grbs 4th Hourly
280 mg/dl

243 mg/dl

212 mg/dl

190 mg/dl

160 mg/dl

Table 3: Serum creatinine levels during three days of 
admission.

Days Serum creatinine
Day 1 2.6 mg/dl

Day 2 2.1 mg/dl

Day 3 1.8 mg/dl

Figure 1: Pathogenesis of scorpion   venom in human beings.12

DISCUSSION
The first dose phenomenon can be characterized by 
a group of  transient symptoms, typically palpitations, 
orthostatic hypotension, dizziness, lightheadedness.8 First 
dose phenomenon after the administration of  prazosin 
is widely reported. There is reversible competitive 
antagonism of  α1-adrenorecptors at the blood vessels 
that regulate the sympathetic tone and venodialation that 
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reduces the preload and thereby impairing the cardiac 
output, this is believed to be the reason ascribed to the 
occurrence of  first dose phenomenon.9 (Figure 1)12

In pediatrics, prazosin at dose of  30μg/kg/dose has 
been shown to be effective as first line treatment for 
scorpion sting in many trials. It can be used regardless 
of  the blood pressure however its administration is not 
recommended in presence of  hypovolemia. To avoid 
the First dose phenomenon it is recommended that 
the child should not be lifted up at least for a period of  
3 hrs.10 Aggressive fluid resuscitation by IV push may 
help in achieving desired blood pressure and heart rate. 
For initial fluid resuscitation Isotonic Normal Saline or 
Ringers Lactate boluses of  20mL/kg over 10-15min is 
recommended. It is easily available, has low cost and has 
lesser side effects. However vasopressors can be used as 
last resort for management of  hypotension when fluid 
therapy is ineffective.

Some studies have shown the effectiveness of  anti-venom 
administration along with Prazosin in terms of  faster 
recovery and reduced hospital stay. Each scorpion has 
their own array of  elements which they use for their 
defense. Scorpion anti-venom has been approved for 
usage in India since 2002, however its cost, specificity, 
adverse effects and its immediate availability in rural areas 
affects their rationality.11

CONCLUSION
The authors recommend for the proper public  
awareness as scorpion stings is mainly observed 
affecting the pediatric population, especially in the south 
Indian region, owing to the geography and climatic 
conditions. Awareness among the general public, on right 
management of  scorpion sting and the importance of  
it being treated at a medical facility will avoid fatalities. 
Provision of  adequate facilities at primary health care 
centers will ease the management of  scorpion sting.
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Abstract 
______________________________________________________________________________________________________ 

Background: A Corona virus pandemic now has had a huge impact on quality of life all around 
the world. People's mental health has been affected by quarantine. The economic delays could 
have long term impacts on the psychology of students as they are more likely to be graduated 
later than they have expected. The number of factors contributed to gravitate the psychological 
disturbances including online education, financial worries and academic pressure.  

Aims and Objectives: This Study was to determine the level of Depression, Anxiety and Stress 
among Students during COVID-19 Pandemic. Furthermore, to see if there's a correlation 
between demographic profile and the DASS-21.  

Materials and methods: A cross-sectional survey was conducted among the healthcare 
students using DASS-21 which included a conventional DASS questionnaire along with 
demographic characteristics. A Google form link was shared through social media-WhatsApp 
and E-mail and data was collected and analyzed using excel sheet to examine the levels of 
depression, anxiety, and stress among students.  

Results: The study enrolled a total of 303 students. The prevalence of moderate depression, 
anxiety, and stress was found to be 37.9%, 337.9%, 34.9% and 33%, respectively. Males were 
represented up to 54.13 percent of the population, while females accounted for 45.87 percent. 
Female responders were more likely than their male counterparts to experience depression and 
anxiety, whereas stress levels were found to be comparable in both genders.  

Conclusion: The average scores of depression, anxiety, and stress in this study were 
significantly high. Depression, anxiety, and stress are now all associated with a variety of causes. 
Students develop depression and anxiety as a result of a lack of academic and social life. 
Students may be stressed due to a lack of exercise and economic difficulties. 

Keywords: Depression, DASS-21, Mental Health, Pandemic, Students, Social Life  

 

INTRODUCTION: 

In December 2019, the novel corona virus disease (COVID-
19) was discovered for the first time in Wuhan (Hubei 
Province, China). It began to spread from that point on, first 
in China and then throughout the world.1 Corona virus 
disease 2019 (COVID-19) is a new viral disease caused by 
the corona virus 2 which is enveloped, positive, single-
stranded large RNA virus that cause severe acute respiratory 
syndrome (SARS-CoV-2).2  

On January 30, the World Health Organization (WHO) 
declared the outbreak as a Public Health Emergency of 
International Concern (PHEIC) and a pandemic On March 
11.3 COVID-19 quickly expanded to over 127 nations and 
territories throughout the world (corona virus update 2020, 
March 13). The number of confirmed cases had risen to 
83,652 by February 28, 2020, including 4,691 positive cases 
and 87 deaths outside of China. From March to April 2020, 

almost all of the countries affected, declared a state of 
emergency to combat the spread of the virus.4  

The first case of COVID-19 in India were reported in the 
state of Kerala, among three Indian medical students who 
had returned from Wuhan.5 As of 12 June 2021, India has the 
second- highest number of confirmed cases in the world 
(after the United States) with 29.3 million reported cases of 
COVID-19 infection and the third-highest number of COVID-
19 deaths (after the United States and Brazil) at 367,081 
deaths.6 India has the largest number of cases in Asia. 
Currently India has 3,87,987 active cases (1.21%) and 
4,29,669 deaths (1.34%) across all its states(as per Aug 
2021).7  

The virus is spread by direct contact with infected person's 
respiratory droplets (which are produced by coughing and 
sneezing) and by touching virus-infested surfaces. The 
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COVID-19 virus can survive on surfaces for several hours, 
but simple disinfectants can kill it.4  

Almost the entire world is in a state of paralysis due to the 
severe outbreak of COVID-19. Taking a precautionary 
measure, India announced ‘Janta Curfew’ or lockdown from 
7 am to 9 pm on 22 March 2020 where people were urged to 
stay inside their homes (Chandna & Basu, 2020). Therefore, 
to contain the spread of fatal COVID-19, complete lockdown 
was announced for 21 days, that is, from 24 March 2020 to 
14 April 2020 (ET Online, 2020). Due to this lockdown, 
people are prohibited from going out, except for 
emergencies like to buy only necessary groceries or medical 
supplies. A recent survey conducted by the Indian Psychiatry 
Society indicates 20% rise in patients suffering from mental 
illness (Lolwal, 2020). The lockdown situation distressed 
general public.8 

To counterfeit, COVID-19 spread the countries initiated a 
series of measures to break the chain of infection and 
control the pandemic, including local and international 
travel bans, bans on large gatherings, suspension of public 
transport, closure of schools and universities and of 
business, social distancing, stay-at-home orders, and 
curfews.9 

In addition to the physical impacts, COVID-19 can have 
serious effects on mental health of the people.10 A wide 
range of psychological outcomes have been observed during 
that time, at individual, community, national, and 
international levels. At the individual level, people are more 
likely to experience fear of getting sick or dying, feeling 
helpless, and being stereotyped by others.11  

The fear of contacting the virus, lack of treatment, higher 
mortality associated with the virus, and uncertainty about 
when the virus would be controlled and when a vaccine 
would be available are the major factors that were found to 
be highly responsible in increasing psychological distress, 
adjustment, and even more serious mental health problems. 
Incidences were even noticed where some people could not 
handle the mental pressure, and as an escape from 
traumatizing reality, they committed suicide.12  

Depression is a mood condition characterized by feelings of 
hopelessness, guilt, worthlessness, and helplessness, among 
other things. Anxiety is a psychological condition with 
cognitive, physical, emotional, and behavioral factors. Stress 
is defined as a condition in which an individual's adaptive 
ability is exceeded by environmental demands, resulting in 
psychological and biological alterations that may worsen.13 
Early detection of these disorders is essential to provide 
psychological interventions for individuals experiencing 
these negative emotional conditions.9 Therefore, the current 
study was aimed at assessing the depression, anxiety and 
stress during the pandemic of COVID-19 among students 
using DASS-21 scale.4 

MATERIALS AND METHODS: 

A cross-section online survey was conducted between 26th 
April to 20th May 2021, during COVID-19 second wave. This 
study employed a quantitative research design as the aim of 
the study was to explore the level of depression, anxiety, and 
stress among the healthcare students. As the data collection 
was done in the middle of April 2021, a survey form through 
an online platform was used for the data collection during 
the COVID-19 pandemic lockdown period. The Google form 
link had been posted and circulated using various social 
media platforms such as WhatsApp and email. At the 
beginning of the survey, the study participants were 
informed about the details of the study goals for filling out 

the questionnaire and each participant provided their 
informed consent to take part in this study. All participants 
were told that their identity would be kept confidential and 
that the findings would only be used for study purposes. At 
the end total of 303 students participated in the present 
study. 

Study Tool: 

A DASS-21 scale was used to determine the level of 
depression, anxiety and stress among the Healthcare 
students. The first part of the questionnaire covered 
demographic information of the participants and the second 
part covered questions for the assessment of depression, 
anxiety and stress.  

An abbreviated version of the depression, anxiety and stress 
scale (DASS-21) was used. The questionnaire consisted of 7 
questions regarding Anxiety, 7 for depression, and 7 for 
stress. Each item was answered according to the presence 
and intensity of each symptom on response scale. Each scale 
had 7 items and its total score was calculated with sum of 
the items belonging to that scale and varied between 0-21 
points. Item 1,6,8,11,12,14 and 18 belonged to stress scale, 
item 3,5,10,13,16,17, and 21 to the depression scale and 
item 2,4,7,9,15,19 and 20 to the anxiety scale. 

Table 1: DASS-21 Questionnaire scores 

Category Depression Anxiety Stress 

Normal 0-4 0-3 0-7 

Mild 5-6 4-5 8-9 

Moderate 7-10 6-7 10-12 

Severe 11-13 8-9 13-16 

Extremely severe 14+ 10+ 17+ 

 

Each question was scored from 0 to 3. If a student scored 
>14 for depression,>10 for anxiety and > 19 for stress, 
they were referred for further counseling.27 

Ethical clearance and Sample Size: 

The project proposal was reviewed and approved by the 
institutional ethical committee of KLE College of Pharmacy, 
Hubli. Sample size was estimated using the Rao soft sample 
size calculator. A minimum of 285 participants were 
required at a margin of error of 5%, a 95% confidence 
interval (CI), and a population size of 1 billion at a 50% 
response distribution. However, we finally recruited 303 
healthcare students into the study. 

Statistical analysis: 

All the data from the Google forms were directly imported 
into Excel spread sheets. Data was further checked for any 
errors or incomplete forms. Finally, we were able to obtain 
responses from 303 students without any errors. Data was 
further subjected to coding and final anxiety, depression and 
stress scores from the participants were calculated. 
Statistical analysis were carried out using SPSS Version 
16.0.25 Association between the anxiety, depression and 
stress scores within the demographic characteristics were 
performed using chi-square test. A ‘p’ value of 0.05 was 
considered as statistically significant,26 

RESULTS: 

The study included a total of 303 patients were enrolled in 
the study, Out of which 45.87% were male (n=139) and 
54.13% were female (n=164), as shown in Table 2. 
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Table 2: Demographic findings of the study population 

Demographic Characters Total [n(%)] 
Age  
18-22 226(74.58) 
23-25 69(22.77) 
>25 8(2.65) 
Gender  
Male 139(45.87) 
Female 164(54.13) 
Educational status  
Pharmacy 140(46.2) 
Medicine 103(33.99) 
BDS 60(19.81) 
Residential status  
Personal home 246(81.18) 
Dormitory 57(18.82) 
Marital status  
Married 6(1.98) 
Unmarried 296(98.02) 
History of COVID-19  
Yes 25(8.26) 
No 278(91.74) 
 

The results of Age-wise categorization revealed that the 
mean age of the subjects was found to be 21.69 ± 2.30. The 
results demonstrated that subjects of age group between 18-
22 years were in majority accounting for 74.58% and 23-25 
years were 22.77% of the total population as shown in figure 
1 and Table 2.  

 

The study results also revealed that 46.2% (n=140) of 
subjects were found to be from the pharmacy profession, 
33.99% (n=103) were from medicine and 19.81% (n=60) 
were from BDS as shown in Figure 2 and table-1. 

 

The result illustrated that 81.18% (n=246) subjects were 
found to be residing at their personal home and the number 
of subjects residing in dormitory were 18.82% (n=57) as 
shown in figure 3 table-2. 

 

 

Figure 1: Distribution of subjects based on Age 

 

Figure 2: Distribution of subjects based on Educational 
Status 

 

Figure 3: Distribution of subjects based on Residence 

Prevalence of Depression Based on DASS-21: 

Figure 4 illustrated the prevalence rate of depression in our 
study population (n=303). It was found that majority 
(37.9%) of the subjects were moderately depressed followed 
by 27.9% who were reported with mild form of depression.
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Figure 4: Prevalence of Depression among study population 

 

Prevalence of Anxiety Based on DASS-21:  

The prevalence of anxiety in our study population (n=303) is 
depicted in Figure 5. The bulk of the subjects (34.9%) were 

moderately anxious, followed by 31.7 percent who had a 
mild form of anxiety, and 7.4% who had extremely severe 
anxiety. The study results are further detailed in Table-3.

 

 

Figure 5: Prevalence of Anxiety among study population 
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Prevalence of Stress Based on DASS-21:  

The findings of our results illustrated that, majority of the 
individuals who are screened to assess the prevalence of the 
stress among the study subjects reported to have moderate 

level 0f stress ( 33%), followed by 30.4% of the subjects who 
reported in the survey that they are subjected to severe 
stress during the pandemic and about 8% of the subjects are 
severely stressed. The study results are detailed in Table - 3 
and Figure 8. 

 

 

Figure 8: Prevalence of Stress among study population 

 

Distribution level of depression, anxiety and stress 
(based on DASS 21 questionnaires):  

Table 3. depicts the distribution of the depression, anxiety 
and stress levels among the healthcare students, out of 303 

subjects only few subjects suffered from severe (11%) and 
extremely severe (9.4%) levels of depression, at the same 
time 7.4% of the participants suffered from the extremely 
severe anxiety and 8% of the participants with extremely 
severe stress. 

 

Table 3: Distribution level of Depression, Anxiety and Stress 

Levels Depression (%) Anxiety (%) Stress (%) 

Normal 37(12) 41(13.2) 32(10.3) 

Mild 86(27.9) 98(31.7) 50(16.1) 

Moderate 117(37.9) 108(34.9) 102(33) 

Severe 34(11) 33(10.6) 94(30.4) 

Extremely Severe 29(9.4) 23(7.4) 25(8) 

 

 

Association between DASS-21 and Education 
Qualification:  

Chi-square test was performed to find the association 
between the educational qualification and DASS-21. A 
significant association was found in the depression 
(<0.0001) and anxiety (< 0.00001) domains of the DASS-21 

and students from pharmacy, medicine and dental. The 
results of the analysis displayed that the pharmacy and 
medicine students are more subjected to depression and 
anxiety. There was no significant association between stress 
level and educational qualifications of the subjects. The 
results of the test are illustrated in Table -4. 
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Table 4: Association of DASS-21 and Educational Qualification 

Depression 

  Normal (0 - 4) Mild (5 - 6) Moderat e(7 - 
10) 

Severe (11 - 
13) 

Extremely 
severe(≥ 14) 

 

 

Education 

Pharmacy 14 43 53 14 16  

p<0.0001* Medicine 5 13 27 24 34 

Dental 9 9 29 7 6 

Anxiety 

  Normal (0 - 4) Mild (4 - 5) Moderate (6 - 7) Severe (8 - 9) Extremely 
severe(≥ 10) 

 

Education Pharmacy 8 18 21 35 58 p< 0.00001* 

Medicine 14 28 41 10 10 

Dental 8 27 19 3 3 

Stress 

  Normal (0 - 7) Mild (8 - 9 Moderate (10 - 
12) 

Severe (13 - 16) Extremely 
severe(≥ 17) 

 

 

Education 

Pharmacy 14 16 47 47 16  

p=0.182379 Medicine 9 20 35 34 5 

Dental 9 14 20 13 4 

* statistically significant value of p< 0.05        

     

Association between DASS-21 and Gender:  

Table 5 illustrates the results of chi-square test performed to 
find the association between the gender and DASS-21. It was 

noted that there is a significant association between gender 
and depression (p=0.02852) and Anxiety (p=0.02852) 
domain of the DASS-21. Indicating females are more 
associated with the depression and anxiety than males.

 

Table 5: Association between DASS-21 and Gender 

Depression 

  Normal (0 - 4) Mild (5 - 6) Moderate (7 - 10) Severe (11 - 13) Extremely severe(≥ 
14) 

 

 

Gender 

Male 16 44 52 15 12 p=0.02852* 

Female 17 30 64 25 28 

Anxiety 

  Normal (0 - 4) Mild (4 - 5) Moderate (6 - 7) Severe (8 - 9) Extremely severe(≥ 
10) 

 

Gender Male 18 48 50 15 8 p=0.000019* 

Female 18 35 41 31 39 

Stress 

  Normal (0 - 7) Mild (8 - 9 Moderate (10 - 
12) 

Severe (13 - 16) Extremely severe(≥ 
17) 

 

 

Gender 

Male 14 22 52 36 15  

p=0.25029 Female 18 28 50 58 10 

* statistically significant value of p< 0.05 

 

Association between DASS-21 and Residence:  

The association between DASS-21 and Residence was 
calculated by performing Chi-square test and the results of 

the analysis depicted that there is a significant association in 
depression and stress among the subjects who reside at their 
personal home than compare to those who stay at the 
dormitory. The study results are detailed in Table 6. 
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      Table-6: Association between DASS-21 and Residence 

Depression 

  Normal (0 - 4) Mild (5 - 6) Moderate (7 - 
10) 

Severe (11 - 
13) 

Extremely 
severe(≥ 14) 

 

 

Residence 

Personal Home 23 29 110 57 27  

p = 0.0004* Dormitory 6 20 20 6 5 

Anxiety 

  Normal 

(0 - 4) 

Mild (4 - 5) Moderate (6 - 7) Severe (8 - 9) Extremely 
severe(≥ 10) 

 

 

Residence 

Personal Home 42 49 54 23 78  

p = 0.08 Dormitory 9 20 19 6 3 

Stress 

  Normal (0 - 7) Mild (8 - 9 Moderate (10 - 
12) 

Severe (13 - 16) Extremely 
severe(≥ 17) 

 

 

Residence 

Personal Home 27 40 83 75 21  

p = 0.0006* Dormitory 13 9 16 18 1 

* Statistically significant value of p< 0.05 

DISCUSSION:  

During the corona virus epidemic, students were at risk for a 
variety of mental health issues. During the COVID-19 
outbreak, our data revealed stress, anxiety, and depression 
symptoms among Healthcare students. The most severe kind 
of depression among the students was identified, followed 
by anxiety and stress. College student’s anxiety over COVID-
19 may be related to the virus's impact on their studies and 
their inability to cope with the virus's repercussions. Their 
tension, on the other hand, could have been induced by them 
gradually losing focus in their online classes over the 
confinement period. Stress and fury have been linked to a 
variety of undesirable psychological behaviors and mental 
illnesses.  

In current study carried out from April 26th to May 20th, 
2021, healthcare students were asked to complete a 
questionnaire that included demographic information and a 
patient health questionnaire. We measured mental health 
status of subjects using DASS-21, which was retrieved from 
the DASS website. DASS-21 was proven to be valid screening 
instrument for assessing depression, anxiety and stress 
among general population. A total of 303 participated in 
cross-sectional survey, majority were between the age group 
of 18-22 followed by age group 23- 25 years.  

Study conducted by Hans Mautong et .al colleagues to 
investigate the levels of depression, anxiety, and stress in the 
Ecuadorian general population during the COVID-19 
outbreak, the Depression, Anxiety, and Stress Scale-21 Items 
(DASS-21) questionnaire was used to examine mental 
health. A total of 626 participants were included. Majority of 
them were females (60.5%), and approximately 17.7% of the 
respondents had moderate to very severe levels of 
depression, 30.7% had similar levels of anxiety, and 14.2% 
experienced stress. This finding is lower than the study we 
undertook to assess the prevalence of depression which 
found to be 37.9% moderate and 27.9% mild among 303 
participants, while the prevalence of anxiety was 34.9 
percent moderate to 31.7 mild and the stress rate to be 33 
percent moderate to 30.4 percent severe. Similarly in our 
study majority were females (54.13%) . The depression rate 
was 37.9% moderate to 27.9% mild, anxiety rate was 34.9% 

moderate to 31.7% mild and stress rate was found to be 
33% moderate to 30.4% severe. The current research was 
conducted during the COVID-19 epidemic. This could be the 
reason for the rise in the number of people in our study who 
are depressed.2 

When the DASS scores of males and females in the study 
were particularly in comparison, it was observed that males 
had slightly lower scores than females in all 21 DASS 
questionnaire survey that the participants delivered, but 
there were no statistically significant differences in the DASS 
Scores between the study subjects based on gender. We 
evaluated our outcomes to those of another study, in which 
Na Jiang et .al investigated depression, anxiety, and stress 
among students during the COVID-19 epidemic. According to 
the data, up to 38% of students said they were unhappy, 
concerned, or tense in some form, with 20.5 percent saying 
they had severe or extremely severe anxiety. The most 
common ailment among students was anxiety, which was 
followed by depression. Their study investigates the 
assistance and services available to assist students with 
mental health concerns and provides an overview of student 
mental health challenges.4  

Contrary to this, the study conducted by Addisu Tadesse 
Sahile et .al on 153 college students pandemic of COVID-19 
among college students in addis Ababa, Ethiopia, 2020. The 
overall prevalence of depression was 51% of which 49%, 
18.1%, 20.9%, 7.2%, and 4.6% of participants had normal, 
mild, moderate, severe and extremely severe depression 
consecutively.20 The overall prevalence of anxiety was 51.6 
where 11%, 20.9%, 6.5%, and 13.1% of the participants had 
mild, moderate, severe, and extremely severe anxiety 
symptoms respectively. The magnitude of stress was 11.1 % 
of which only 7.8% and 2.6% had mild and moderate stress 
symptoms. Their study revealed a higher prevalence of 
depression and anxiety, as well as a higher degree of stress. 
Notably our research found that 37.9% of students suffered 
from serious depression and 27.9% from mild depression, 
anxiety was found to be prevalent in 34.9 percent of the 
population, while stress was found to be prevalent in 33 
percent of the population, ranging from moderate to 
severe.13 
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On comparing the impacts of educational status among 
subjects 46.2% of scholars were from pharmacy profession 
,33.99% from MBBS and 19.81% were from BDS Profession 
among which majority of the females were affected by 
moderate sort of depression. This finding is analogous to the 
survey conducted by Susheela Rana et .al during COVID-19 
pandemic and better many depression, anxiety & stress 
were recorded among the primary year MBBS students; 
females having more scores than male students. This study 
highlights the importance of and wish for routine screening 
of depression, anxiety and stress among medical students 
especially females. similarly the findings of our study 
displayed that there is a significant association with 
depression and anxiety with the gender, indicating females 
are more associated with depression and anxiety than males. 
It was also noticed that there was a significant association 
with depression and stress among those who are residing at 
home and dormitory. The study results indicated that, 
among the subjects those who were staying at personal 
home have suffered more from depression and stress than 
those who are staying at dormitory.14 

Based on the results of this study, we suggest that colleges 
and universities should provide students with tailored 
psychological guidance, considering that college students in 
different years may have differentiated psychological well-
being status. Universities may offer proper psychological 
counseling for freshman students in order to relieve their 
anxiety and pay special attention to improving the 
psychological well-being of sophomore students. 
Furthermore, it is worth noting that the overall optimistic 
situation of the psychological state of colleges students may 
be due to their weak perception about changes in their 
external social environment. In the future, we could study 
college students’ mental changes after entering the labor 
market for a certain period. The comparison of their 
psychological situation at work and during college could be 
explored to offer more implications on the development of 
psychological well-being counseling programs in college. 

CONCLUSION 

According to our findings, the majority of healthcare 
students had moderate depression, followed by worry and 
stress. Females are more likely than males to suffer from 
depression and anxiety, according to the research, although 
stress levels are about the same in both genders. This study 
found that during the covid-19 epidemic, pupils are more 
likely to experience psychological discomfort. It is necessary 
to make efforts to develop positive mental health and well-
being, as well as to monitor and promote it to alleviate the 
pandemic's negative impacts, particularly in highly 
vulnerable women. Further research is needed in the future 
to uncover socio-demographic characteristics and other 
aspects related to academic curriculum in medical 
institutions so that remedial measures can be offered as 
soon as possible; otherwise, not only the medical community 
but society as a whole would suffer. For this cause we 
recommend some of the measures like staying healthy, 
forming a study group, maintaining a close group of friend, 
engaging in social activities, participating in extracurricular 
events etc. 
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ABSTRACT: In an attempt of synthesizing some novel and potent 

antioxidant activity having compounds, here some novel quinoline 

derivatives are reported. Initially using Vilsemeir-Hack reagent method 7-

methyl or 8-methyl substituted 2-cholro-3-formylquinolines (Ia, b) were 

prepared. Further 7-methyl or 8-methyl substituted 2-hydroxy quinoline-3-

carbaldehyde (IIa, b) were synthesized by the reaction of compound (I) on 

microwave irradiation with 4M HCl, which on further treatment with 

different substituted hydrazides yielded the novel Schiff bases of quinoline 

III (a-f). Purity of the synthesized compounds was determined by TLC and 

melting point. The structure of all newly synthesized compounds was 

confirmed by spectral studies such as IR, 
1
H NMR, 

13
C NMR, and mass 

spectroscopy. All the synthesized compounds were screened for in-vitro 

antioxidant activity by free radical scavenging activity by DPPH assays 

method and ferric ion reduction method using ascorbic acid as the standard 

drug. Screening results showed that all compounds are exhibiting moderate 

to good activity. Especially compounds III b, III d, and III f showed 

significant antioxidant activity. 

INTRODUCTION: Oxidation processes are 

essential for the energy management of all living 

organisms and are therefore maintained under strict 

control by several cellular mechanisms 
1
.
 

Free 

radicals are molecules, ions, or atoms with 

unpaired electrons in their outermost shell of 

electrons 
2
.
 
These are constantly formed in human 

body, can become toxic when generated in excess 

or during the deficiency of naturally occurring 

antioxidant defenses. High levels of free radicals 

can cause damage to biomolecules such as lipids, 

proteins, enzymes and DNA in cells and tissues.  
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This may result in many diseases such as cancer, 

diabetes, cardiovascular, autoimmune diseases, 

neurodegenerative disorders and other diseases 

through the violent reactivity of the free radicals
 3-5

. 

Antioxidants are important compounds that reduce 

or neutralize the free radicals, thus protecting the 

cells from oxidative injury 
6
. Therefore, 

considerable research has been directed towards the 

development and identification of new antioxidants 

to prevent radical-induced damage. 

Quinoline ring system is a ubiquitous pharma-

cophore and an essential structural fragment of a 

large number of natural and synthetic compounds 

possessing versatile pharmacological activities like 

antidiabetic 
7
, anti-HIV 

8
, antioxidant 

9
, anti-

inflammatory 
10

, antifungal 
11

, antimicrobial 
12,13

, 

antihypertensive 
14

, analgesic 
15

, antiparasitic
 16

, 

antitubercular 
17, 18, 19

, antiviral 
20

, anticonvulsant
 21, 
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22
, antimalarial 

23
, anticancer 

24, 25, 26,
 etc. These 

results encouraged us to synthesize some novel 

quinoline derivatives for antioxidant activity.  

In continuation of our research work on quinolines 

to explore their potent therapeutic properties 
27, 28, 

29
, here we have reported the synthesis, spectral 

characterization, and in-vitro antioxidant screening 

of some novel quinoline derivatives. 

In this research work, initially, compounds I (a, b) 

were synthesized by the microwave irradiation of 7 

or 8-substituted-2-cholro-3-formylquinolines with 

4M HCl. IR spectra of these compounds showed 

characteristic peaks at around 3180 cm
-1

 (OH), 

1680 cm
-1

 (C=O), 1600 cm
-1

 (C=N), Further a 

novel series of quinoline derivatives III (a-f) were 

synthesized by the reaction between compounds II 

(a, b) and different hydrazides. IR spectra of these 

compounds showed characteristic peaks at around 

3400 cm
-1

 (OH), 3100 cm
-1

 (NH), 1660 cm
-1

 

(C=O), 1600 cm
-1

 (C=N). 
1
H NMR spectra of these 

compounds showed characteristic peaks at around δ 

2.1,  8.32 and 12.24 ppm due to protons of CH3, 

CH=N, and OH respectively. 
13 

C NMR spectra of 

these compounds showed characteristic peaks at 

around δ 22, 135, and 160 ppm due to carbon of 

CH3, CH=N, and C=O respectively. 

MATERIALS AND METHODS: 

General Considerations: The various chemicals 

used in the synthesis of the titled compounds were 

purchased from Sigma-Aldrich Pvt. Ltd, 

Spectrochem Pvt. Ltd, S.D. Fine Chem Pvt. Ltd. 

Absolute ethanol and DMF utilized were purified 

according to the literature.  

Melting points of all synthesized compounds were 

determined by open capillary method and are 

uncorrected. FTIR spectra were recorded on Bruker 

Alpha-T by using KBr pellets. The 
1
HNMR were 

recorded on Bruker Avance II NMR 400 MHz 

instruments using DMSO as solvent and TMS as 

internal standard; chemical shifts are expressed as δ 

values (ppm). Elemental analysis was carried out 

for the synthesized compounds. All the 

physicochemical data are given in Table 1. 

Antioxidant Activity Screening: 

Free Radical Scavenging Activity by DPPH 

Assays Method: 
30

 DPPH (1, 1-diphenyl-2-picryl-

hydrazil) is stable free radical. Methanol solution of 

DPPH is used to evaluate the antioxidant activity of 

several synthetic compounds. Antioxidant on 

interaction with DPPH, both transfer electron or 

hydrogen atom to DPPH, thus neutralizing its free 

radical character and convert it to1, 1-diphenyl-2-

picryl hydrazine. The degree of discoloration 

indicates the scavenging activity of the drug. The 

change in absorbance produced at 517 nm has been 

used as a measure of its antioxidant activity. For 

this method 10, 20, 30, 40, 50 μg/ml concentrations 

of ligands and ascorbic acid were prepared. From 

this stock solution, 1ml has been pipette out, and 

5ml methanol solution of DPPH was added, shaken 

well, and the mixture was incubated at 37 °C for 30 

min absorbance of all samples measured against 

blank 517 nm. The absorbance of the DPPH 

reagent alone was taken as control. The % radical 

scavenging activity can be calculated following 

formula: 

% free radical Scavenging activity = Absorbance of control - 

Absorbance of sample × 100 / Absorbance of control  

All the synthesized compounds were subjected to 

anti-oxidant activity screening using this method, 

and results are shown in Table 2. 

Ferric Ion Reduction Method: 
31

 The reaction 

mixture containing 1, 10-o-phenanthroline (0.5 

mL), ferric chloride 1mL (0.02 mM) and test 

compound (solution of different concentration of 

synthesized compounds and ascorbic acid as 

standard drug) in a final volume of 5 mL with 

methanol was incubated for 15-20 min at ambient 

temperature and absorbance was measured at 510 

nm. In another set, sodium dithionate (0.3 mM) 

was added instead of the compounds, and 

absorbance was taken as equivalent to 100% 

reduction of all the ferric ions present. 

Anti-oxidant activity by ferric ion reduction 

method can be calculated by the following formula: 

% Activity = [At /As] × 100 

Where, As = absorbance by standard drug solution 

at 510 nm; At = absorbance by the sample solution 

at 510 nm. 

All the synthesized compounds were subjected for 

anti-oxidant activity screening using this method 

and results are shown in Table 3. 
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SCHEME 

RESULTS: 

General Procedure for the Synthesis of 7/ 8-

methyl-2-hydroxyquinoline-3-carbaldehyde II 

(a, b): A mixture of 7 or 8-methyl-2-chloro-3-

formylquinolines (0.01 mol) and 4M HCl solution 

(30 ml) was subjected for Microwave irradiation 

(120 W) for 6 min. Yellow solid was precipitated 

on cooling. This was poured into a beaker 

containing crushed ice (80 g), filtered, dried, and 

recrystallised from glacial acetic acid. 

II a: IR (KBr) cm
-1

: 3190.12 (OH), 1601.03 (C=O), 

1622.14 (C=N). 
1
H NMR (400 MHz, DMSO-d6, δ 

ppm): 2.13 (s, 3H, CH3), 7.21 (d, 1H, C6-H of 

quinoline), 7.42 (d, 1H, C8-H of quinoline), 7.90 (d, 

1H, C5-H of quinoline), 8.38 (s, 1H, C4-H of 

quinoline), 10.26 (s, 1H, CHO), 12.63 (s, 1H, OH). 

Mass (m/z): 187.19 

II b: IR (KBr) cm
-1

: 3189.11 (OH), 1684.76 

(C=O), 1621.17 (C=N). 
1
H NMR (400 MHz, 

DMSO-d6, δ ppm): 2.1 (s, 3H, CH3), 7.28 (d, 1H, 

C6-H of quinoline), 7.51 (d, 1H, C8-H of 

quinoline), 7.89 (d, 1H, C5-H of quinoline), 8.32 (s, 

1H, C4-H of quinoline), 10.43 (s, 1H, CHO), 12.25 

(s, 1H, OH).  

Mass (m/z): 187.19. 

General procedure for the synthesis of 

compounds III (a-f): A mixture of compound II 

(a, b) (0.005 mol) in 25 ml of absolute ethanol, 

substituted hydrazides (0.005 mol), and a catalytic 

amount of glacial acetic acid was added. The 

mixture was refluxed for 6 h. A solid compound 

was obtained on cooling the reaction mixture. It 

was filtered, dried, and recrystallized from ethanol 

and DMF mixture to get the final compounds   III 

(a-f). 

III a: IR (KBr) cm
-1

: 3406.16 (OH), 3159.24 (NH), 

1649.61 (C=O), 1604.17 (C=N). 
1
H NMR (400 

MHz, DMSO-d6, δ ppm): 2.18 (s, 3H, CH3), 7.35 - 

8.38 (m, 9H, C4, C5, C6, C8-H of quinoline, CH=N 

& C2, C3, C5, C6-H of pyridine), 12.09 (s, 1H, NH), 

12.31 (s, 1H, OH). Mass (m/z): 306.32 

III b: IR (KBr) cm
-1

: 3406.37 (OH), 3159.33 (NH), 

1644.21 (C=O), 1615.18 (C=N), 
1
H NMR (400 

MHz, DMSO-d6, δ ppm): 2.19 (s, 3H, CH3), 7.34 

(s, 2H, C3 & C4-H of pyridine), 7.48 (s, 1H, C8-H of 

quinoline), 7.77 (s, 2H, C2 & C5-H of pyridine), 

7.86 (s, 1H, C6-H of quinoline), 8.13 (s, 1H, C5-H 

of quinoline), 8.34 (s, 1H, CH=N), 8.55 (s, 1H, C4-

H of quinoline), 11.68 (s, 1H, NH), 12.26 (s, 1H, 

OH).  
13

C NMR (400 MHz, DMSO-d6, δ ppm): 
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22.08 (CH3), 161.98 (quinoline- C2), 160.16 (C=O), 

151.30 (quinoline C9), 145.26 (CH=N), 141.75 

(pyridine- C4), 136.43 (quinoline- C4), 131.62 

(quinoline- C7), 127.58 (pyridine- C3 and -C5), 

126.03 (quinoline- C5), 122.18 (pyridine- C2 and -

C6),  121.39 (quinoline- C8), 120.55 (quinoline- 

C6), 118.32 (quinoline- C10), 115.36 (quinoline- 

C3). Mass (m/z): 306.11 

III c: IR (KBr) cm
-1

: 3410.17 (OH), 3106.34 (NH), 

1681.02 (C=O), 1613.05 (C=N), 
1
H NMR (400 

MHz, DMSO-d6, δ ppm): 2.13 (s, 3H, CH3), 7.35 

(d, 1H, C8-H of quinoline), 7.41 (d, 1H, C6-H of 

quinoline), 7.56 (s, 1H, C5-H of quinoline), 8.35(s, 

1H, C4-H of quinoline), 8.59(s, 2H, NH2), 8.76(s, 

1H,  CH=N), 11.24 (s, 1H, NH), 12.31 (s, 1H, OH). 

Mass (m/z): 260.07 

III d: IR (KBr) cm
-1

: 3414.22 (OH), 3136.17 (NH), 

1658.38 (C=O), 1605.94 (C=N), 
1
H NMR (400 

MHz, DMSO-d6, δ ppm): 2.12 (s, 3H, CH3), 7.36 

(d, 1H, C8-H of quinoline), 7.47 (d, 1H, C6-H of 

quinoline), 7.58 (s, 1H, C5-H of quinoline), 8.29 (s, 

1H, C4-H of quinoline), 8.62 (s, 2H, NH2), 8.79 (s, 

1H,  CH=N), 11.52 (s, 1H, NH), 12.19 (s, 1H, 

OH).Mass (m/z): 260.31 

III e: IR (KBr) cm
-1

: 3412.44 (OH), 3109.38 (NH), 

1643.25 (C=O), 1611.36 (C=N), 
1
H NMR (400 

MHz, DMSO-d6, δ ppm): 2.1 (s, 3H, CH3), 7.25 (s, 

2H, C3 & C4-H of pyridine), 7.38 (s, 1H, C8-H of 

quinoline), 7.64 (s, 2H, C2 & C5-H of pyridine), 

7.80(s, 1H, C6-H of quinoline), 7.97 (s, 1H, C5-H of 

quinoline), 8.58 (s, 1H, CH=N), 8.85 (s, 1H, C4-H 

of quinoline), 11.18 (s, 1H, NH), 12.24 (s, 1H, 

OH). Mass (m/z): 306.28 

III f: IR (KBr) cm
-1

: 3419.66 (OH), 3143.20 (NH), 

1642.53 (C=O), 1621.08 (C=N), 
1
H NMR (400 

MHz, DMSO-d6, δ ppm): 2.14 (s, 3H, CH3), 7.45-

8.78 (m, 9H, C4, C5, C6, C8-H of quinoline, CH=N 

& C2, C3, C5, C6-H of  pyridine), 11.25 (s, 1H, 

NH), 12.42 (s, 1H, OH).
13

C NMR (400 MHz, 

DMSO-d6, δ ppm): 22.13 (CH3), 162.39 (quinoline- 

C2), 161.43 (C=O), 150.98 (quinoline C9), 141.88 

(CH=N), 139.62 (pyridine- C4), 137.04 (quinoline- 

C4), 131.28 (quinoline- C7), 128.06 (pyridine- C3 

and -C5), 122.02 (quinoline- C5), 122.13 (pyridine- 

C2 and -C6),  121.88 (quinoline- C8), 120.52 

(quinoline- C6), 118.34 (quinoline- C10), 115.96 

(quinoline- C3). Mass (m/z): 306.14 

TABLE 1: PHYSICO-CHEMICAL DATA OF THE SYNTHESIZED COMPOUNDS III (a-f) 

Compound Molecular  formula M.P °C %Yield Solubility 

III a C17H14N4O2 256-258 64 DMSO 

III b C17H14N4O2 236-238 58 DMSO 

III c C17H14O3S 228-230 70 DMSO 

III d C17H14N4OS 270-272 66 DMSO 

III e C17H14N5O4 262-264 59 DMSO 

III f C17H14 N5O4 244-246 62 DMSO 

TABLE 2: IN-VITRO ANTIOXIDANT ACTIVITY SCREENING RESULTS OF NEWLY SYNTHESIZED 

COMPOUNDS III (a-f) BY DPPH RADICAL SCAVENGING ASSAY 

S. no. Compound Mean abs ± S.E.M % inhibition 

1 III a 0.5230±0.0012 56.20 

2 III b 0.5120±0.0014 59.10 

3 III c 0.5530±0.0008 52.60 

4 III d 0.5996±0.0009 58.80 

5 III e 0.5328±0.0010 52.10 

6 III f 0.5410±0.0006 57.30 

7 Ascorbic acid 0.5260±0.05 68.50 

TABLE 3: IN-VITRO ANTIOXIDANT ACTIVITY SCREENING RESULTS OF NEWLY SYNTHESIZED 

COMPOUNDS BY FERRIC REDUCING ACTIVITY 

S. no. Compound Ferric reducing activity (100µg/mL) % 

1 III a 0.38 

2 III b 0.46 

3 III c 0.34 

4 III d 0.44 

5 III e 0.40 

6 III f 0.42 

7 Ascorbic acid 0.0865 
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DISCUSSION: A novel series of 2-hydroxy 

quinoline derivatives III (a-f) have been 

synthesized by reacting 7 or 8-substituted -2-

hydroxy-3-formylquinolines I (a, b) with 

substituted hydrazides. The purity of the 

synthesized compounds was confirmed by TLC. 

The structure of all the newly synthesized 

compounds was confirmed by physicochemical and 

spectral data.  

All the compounds were screened for their in–vitro 

antioxidant activities using free radical scavenging 

activity by DPPH assays method and ferric ion 

reduction method using ascorbic acid as the 

standard drug. Compounds III b, III d, and III f 

showed significant antioxidant activity. 

CONCLUSION: In series III (a-f) it is evidently 

observed that the antioxidant activity of the 

compounds has been greatly influenced by the 

presence of methyl as a substituent on the quinoline 

nucleus. Quinoline moiety and its Schiff bases do 

contribute for the observed activity but the 

presence of methyl at 7
th

/8
th

 position of quinoline 

contributed to its significant antioxidant activity. 

The preliminary antioxidant activity screening 

result of these compounds depicted them as 

potential antioxidant leads endowed with moderate 

to excellent activity. Further enhancement in the 

activity can be achieved by slight modifications in 

the ring substituent. 
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INTRODUCTION 
 

Thrombocytopenia is a condition where the platelet 

count decreases than the normal range (150,000- 400,000 

per microliter (or 150 - 400 x 109 per liter), and 

considered as mild if ≤ 50 lakhs/L, moderate if 30 to 50 

lakhs /L, and severe if ≤ 30 lakhs /L. 

 

Reduced platelets can lead to abate clotting after an injury, 

bruising and bleeding inside the tissues, manifested by 

petechial rashes, hematuria and melena, epistaxis, 

ecchymosis, fatigue and splenomegaly. 

 
Drug induced immunologic thrombocytopenia is a 

common and serious condition caused by various drugs 

including heparin, sulfonamides, penicillin’s, NSAID’s, 

anticonvulsants, antidiabetic drugs, quinine, gold salts 

etc. 

 

The major mechanism involved is the destruction of 

platelets, due to the binding of drug dependent antibodies 

to the glycoproteins on the cell membranes of 

thrombocytes. 

 

Fosfomycin is a broad spectrum antibiotic used for 
uncomplicated urinary tract infection. 

 

Some common adverse effects of the drug include 

diarrhea, nausea, pain, pharyngitis, headache, rhinitis. No 

previous clinically significant data about the drug 

suggests drug induced thrombocytopenia. This is a rare 

case of Fosfomycin induced thrombocytopenia. 

 

 

 

CASE REPORT 
 

A 36-year-old male patient was hospitalized with 

generalized weakness and reduced urine output in a 

secondary care hospital having history of hypertension, 

diabetes mellitus with pancreatitis, renal failure and old 

CVA. Patient is a chronic smoker as well as an alcoholic 

for 20 years. On the day of admission BP was 90/60mm 

Hg and PR was 102bpm and was hypotensive all over 

the duration of hospital stay. The laboratory 

investigations on admission are mentioned in table 1. 

Peripheral smear showed normocytic normochromic 

anemia, neutrophilic leukocytosis with toxic granules. His 
urine routine exhibited numerous PUS cells with few 

RBC’s and few epithelial cells, urine culture revealed the 

presence of Klebsiella spp. 

 

Based on the subjective and objective data the patient 

was diagnosed with urosepsis. Inj. Amoxiclav 1.2g IV 

BD (amoxicillin+ potassium clavulanate) was started 

empirically along with corticosteroids, antidiabetic 

drugs, analgesics, gastro protective agents and 

hepatoprotective agents. On antibiogram, he was found 

resistant to all antibiotics except colistin. Since colistin is 

a higher antibiotic being contraindicated in renal patients, 
Fosfomycin 3g sachets in 50ml of water once daily, 

simultaneously Inj. meropenem 1g stat followed by 

500mg q12h was given. 

 

On day 4 the platelet count was 1.44L/cumm and on 5th 

day after administration of Fosfomycin, it became 

0.64L/cumm. Fosfomycin was given for 5 days and on 

6th day of Fosfomycin his platelet count became 

0.17L/cumm and was presented with 1 episode of melena 

(blood in stools). His hemoglobin, RBC, WBC and 
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ABSTRACT 
 

This is a rare case presentation of fosfomycin induced thrombocytopenia. A 36-year-old patient with urosepsis 

having history of diabetes, hypertension, pancreatitis, renal failure and old CVA was presented with decline in 

thrombocytes count after administration of fosfomycin. The platelet counts were regained to normal after 

discontinuing the drug. Naranjo scale exhibits the reaction as a probable adverse effect. 
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PT/INR levels did not show any drastic variations, 

peripheral smear showed normocytic normochromic 

anemia with thrombocytopenia, with few giant platelets. 

Fosfomycin was withheld and meropenem alone was 

continued and from next day platelet count began to 

incline. It increased to 0.20L/cumm, 0.26L/cumm, 
0.34L/cumm, 0.45L/cumm in the respective days. Within 

a couple of weeks his platelets were regained to normal 

range. A positive dechallenge was observed on 

withdrawal of the drug. Since the patient had other 

comorbidities, reexposure of drug can put the patient at 

risk, hence rechallenge was not done. 

 

The Naranjo ADR assessment scale gives a score of 7 
which indicates a probable reaction. 

 

Table 1: Laboratory data on the day of admission and after giving Fosfomycin. 
 

Investigations 
Data on day of 

admission 

Data after administering 

Fosfomycin 

HEMOGLOBIN 7.9g% 6.4g% 

RBC 2.77millioncells/mcl 2.19millioncells/mcl 

PLATELETS 2.54L/cumm 0.64 L/cumm 

WBC 21750/microL 33880/microL 

ESR 140mm/hr 50mm/hr 

SODIUM 106mEq/L 113.9mEq/L 

POTASSIUM 3.9mEq/L 2.7mEq/L 

UREA 105mg/dl 100mg/dl 

CREATININE 5.2mg/dl 4.8mg/dl 

CRP 73.67mg/L 70.48mg/dl 

FBS 235mg/dl 203mg/dl 

 

Table 2: Platelet counts during the hospital stay. 
 

Platelet counts  before 

administering Fosfomycin 

Platelet counts during Fosfomycin 

administration 

Platelet counts after stopping the 

drug 

Day 

1 

Day 

2 

Day 

3 

Day 

4 

Day 

5 

Day 

6 

Day 

7 

Day 

8 

Day 

9 

Day 

10 

Day 

11 

Day 

12 

Day 

13 

2.54 - 1.44 - 0.64 0.30 0.20 0.22 0.17 0.20 0.26 0.34 0.45 

 

DISCUSSION 
 

Identifying thrombocytopenia mechanism in this patient 

is a crucial task as the patient had several comorbidities 

and was treated with several drugs simultaneously. Even 

though the conclusion of fosfomycin induced 

thrombocytopenia can be confirmed based on the 

probable reaction result of Naranjo scale for ADR 

assessment as well as the pattern of change in platelet 

counts across the duration of therapy. On the basis of 

evaluation of drug induced thrombocytopenia.[1] (table 

3), the reaction can be considered probable. Resolving 

thrombocytopenia after ceasing the drug supports the 

confirmation of the causative drug. 
 

In a review literature study Angela S Loo.et.al explains 

about various mechanisms of antimicrobial drug induced 

thrombocytopenia. Since the prothrombin time was 

normal and there was no evidence of bone marrow 

suppression or autoantibody presence and the reaction 

subsided on discontinuation of drug, the probable 

mechanism in case of fosfomycin would be the quinine 

type antibody production, were the drug produces 

antibodies which have higher affinity towards the platelet 

antigens causing its destruction.[9] Exposure of antibodies 
to the antigens can exhibit systemic symptoms like 

giddiness, chills, syncope, nausea. Some of them may 

also have immune mediated hemolytic anemia and 

neutropenia in addition to thrombocytopenia.[5] As the 

platelet count declines the risk for bleeding becomes 
high, occasionally some of them may be asymptomatic. 

 

In consideration to the platelet count (≤1000/µL) 

interventions must be initiated. Discontinuation of the 

suspected drug can mostly increase the platelet count as 

well as relieve the symptoms of bleeding (hematuria, GI 

varices, purpuric lesions).[5] In severely ill patients blood 

or FFP transfusions may be required. 

 

Fosfomycin is an old bactericidal broad spectrum 

antibiotic developed before 45 years.[12] 
 

It inhibits the bacterial cell wall synthesis by inactivating 

the enol pyruvyl transferase enzyme which irreversibly 

blocks the condensation of uridine Diphosphate-N-acetyl 

glucosamine with p- enol pyruvate, which results in 

bactericidal activity in the urine. Also, the adhesion of 

bacteria to uroepithelial cells is reduced. Fosfomycin has 

an oral Tmax of 4 hours with 37% rapid oral 

bioavailability. 38% of the drug is excreted unchanged in 

urine and 18% by fecal excretion. The elimination half-

life of the drug is 5.7 hours.[15] 
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Table 3: Criteria used to evaluate causative relationships in drug-induced thrombocytopenia. 
 

Criterion Description 

1 Therapy with the candidate drug preceded thrombocytopenia 

2 
Improvement from thrombocytopenia was observed and sustained 

after the drug therapy was discontinued 

2 

The suspected drug was the only drug used before the onset of 

thrombocytopenia or hold on to other drugs or 

reintroduced after ceasing of therapy with the candidate 

drug with preserved normal platelet count 

3 Other elements for thrombocytopenia were excluded 

4 
Re-exposure of the suspected drug resulted in recurrence of 
thrombocytopenia 

Level of evidence 

I definite 
Criteria 1, 2, 3 and 4 are met 
Criteria 1, 2 and 3 are met 

Criterion 1 met Criterion 1 not met 

II probable 

III possible 

IV unlikely 

Source: Idiopathic thrombocytopenic purpura: a practice guideline developed by explicit methods for the American 

Society of Hematology.[1] 

 

Antibiotic induced colitis has been reported in reference 

to fosfomycin, therefore, it is important to look into this 

diagnosis in patients who have got serious diarrhea 

during or after the use of Fosfomycin. Also, drugs 

inhibiting peristalsis are contraindicated in this 

situation.[15] 

 

In a study on adverse events of fosfomycin use based on 

FDA adverse event reporting system, the adverse effects 
identified with parentral fosfomycin were phlebitis, 

rashes, hypokalemia and gastrointestinal disorders. Oral 

administration exhibited gastrointestinal disturbances. 

All these adverse effects were accordant to its safety 

profile.[14] 

 

The product monograph gives the data of causing 

variations in laboratory counts in US study population, 

however the incidence of thrombocytopenia is not well 

defined.[18] 

 

CONCLUSION 
 

Drug induced thrombocytopenia is a prime case to be 

considered inspite of all other etiologies of 

thrombocytopenia. It can be caused by several drugs 

including antimicrobials. The case report gives a rare 

presentation of thrombocytopenia induced by oral 

fosfomycin. The platelet count was   regained to normal 

on discontinuation of the drug and bleeding risk was cut 

out. Since a single case report doesn’t determine the 

frequency of fosfomycin induced thrombocytopenia, 

advanced study must be taken up. 
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Abstract 
______________________________________________________________________________________________________ 

Osteoporosis is a highly prevalent health issue among postmenopausal women, which can be 
prevented if identified in the early stages. The use of Osteoporosis Self - assessment Tool 
(OST) will help in identifying the risk of osteoporosis and hence will allow the patients to 
seek the best treatment if required. In this study we assessed the prevalence of risk factors 
for osteoporosis in 400 Postmenopausal women and have measured the osteoporotic risk 
using OST. The risk factors and risk scores were correlated using spearman’s rho correlation 
analysis. As per the postmenopausal classification, 52% of the population belonged to the 
late stage. Average BMI of the population was found to be 19.5 that is borderline of the 
normal which indicates the risk for Osteoporosis. Attaining early menopause 243(60.75%) 
and history of fall 223(55.75%) was the most common risk factors found in the population. 
Using OST, 78 patients were identified with high risk. The correlation between OST and risk 
factors revealed that OST is positively significant with the progression of menopausal stage. 
Patient education regarding the use and interpretation of OST will help to identify risk of 
osteoporosis; this should be implemented within the primary gynecological care units for the 
better outcome. 

Keywords: Osteoporosis, postmenopausal women, risk factors, Osteoporosis Self - 
assessment Tool. 
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INTRODUCTION 

Osteoporosis is a major health problem in Indian women 
accounting about 20% of the total global annual incidence.1 
Patient education on early identification and prevention of 
risk factors can help in decreasing this incidence rate to a 
greater extent. 

The risk factors of osteoporosis can be classified into two, 
modifiable and non-modifiable. Commonly observed 
modifiable factors include caffeine intake, smoking, alcohol 
consumption, calcium-vitamin D deficiency and non-
modifiable factors include genetics, being elderly, 
menopause, family history of osteoporosis, history of 
fractures etc. increases the risk of developing osteoporosis.2, 

3 

Owing to the unavailability and cost, DXA (Dual-energy X-ray 
Absorptiometry) scans are not suggested for the purpose of 
screening to identify risk of osteoporosis in patients 
especially in a developing country like India.4 Tools for 
clinical risk assessment like the Osteoporosis Self - 
assessment Tool (OST) are designed to find patients at risk 
of osteoporosis, who would be benefited from a bone 
mineral density measurement.5 In this study, we are 
educating the patients to use the Self-Assessment Tool, 

which is a risk prediction tool used in postmenopausal 
women that helps in evaluating osteoporotic risk on the 
basis of age(years) and body weight(kg).  

It is calculated as:  

OST score = (Body Weight - Age)*0.26 .6 

The OST score can be categorized as High(-20 to -4), 
Moderate(-3 to 1) and Low(1 to 20).7 This will help in early 
detection and prevention of osteoporosis as it is difficult to 
reverse the bone loss if once occurred. In this study, we 
identified the risk factors and educated each patient on OST 
utilization and interpretation. The aim of the study is to 
analyze the osteoporotic risk in the population by estimating 
the OST risk scores in association with identification of risk 
factors and by assessing their correlation. 

MATERIALS AND METHODS 

Study design and site 

A prospective observational study was conducted over a 
period of 6 months in the department of General Medicine, 
General Surgery, OBG and Orthopedics of K. C. General 
Hospital, Bengaluru, Karnataka. 
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Sample size and study criteria 

This was a 6 month, time-framed, hospital-based study with 
an estimated sample size with considerations of previous 
patient records of the hospital. As per the time line and 
sample size calculation [Sample size formula used was: n = 
(1.96)2 p (1-p)/d2], 384 was the sample size. But, a round-off 
400 was taken for the study due to the ease of availability. 
The patients were chosen using simple random sampling 
method. 

Inclusion and Exclusion criteria 

 All 400 patients gave the consent for their participation. 
Postmenopausal women, who are inpatients and outpatients 
of the selected departments, with or without family history 
of osteoporosis were included in the study. Patients who are 
blind, deaf and dumb were excluded. 

Study procedure and data collection 

In the study, 400 individuals were enrolled based on 
inclusion and exclusion criteria. The informed consent form 
was provided and approval of the patient was obtained. The 
patient’s risk was estimated using OST and other associated 
risk factors of osteoporosis. The obtained data of risks were 
statistically analyzed. The data collection was done using a 
well-structured patient profile form. The patients were 
asked for demographics, behavioral factors, past medical 
history, medication history, family history, 
menstrual/obstetrical history, risk factors associated with 
menopause, signs and symptoms associated with 
osteoporosis, BMD level, lifestyle practices of the patient, 
present complaints, diagnosis and treatment. With the help 
of patient information leaflets, the patients were educated 
on the disease, risk factors, and its prevention. They were 
taught to identify the risk of developing osteoporosis using 
OST. 

Osteoporosis Self-Assessment Tool (OST)  

It analyzes osteoporotic risk using parameters like weight 
(in kg) and age (in years), in adult population, which are 
inversely and directly related to the risk of developing 
osteoporosis. It is calculated by the formula: OST Score = 
(Weight-age)*0.2.6 The OST score categorizes the 
osteoporotic risk into: High risk scored as [(-20)-(-4)] 
indicates high risk of osteoporosis: These patients are 
recommended for an adequate diet of vitamin D and calcium, 
regular weight- bearing exercises, they may require even 
supplemental sources of vitamin D and calcium or other 
medications, then advised for a medical checkup for DXA 
scan. Moderate risk scored [(-3)-(1)] indicates moderate risk 
of osteoporosis: These patients are recommended for an 
adequate diet of  vitamin D and calcium, regular weight- 
bearing exercises, change in lifestyles (smoking, alcoholism), 
and advised for medical assistance for analyzing the risk 
factors. Low risk scored as [1-20] indicates low risk of 
osteoporosis: The patients are advised for a maintained diet 
rich with vitamin D and calcium, regular weight-bearing 
exercises to sustain bone mass, and advised for a regular 
check on risk factors. 

OST acts as prediction tool for osteoporosis using age and 
weight. It doesn’t help in evaluating the actual osteoporotic 
risk, due to absence of other risk inducing factors, like 
fractures, other diseases and lifestyle induced risks. It is still 
considered as a reliable simplest tool for the initial 
identification of osteoporotic risk.7 

 

 

Data Analysis 

The data collected was reviewed and tabulated into 
Microsoft Tools. The postmenopausal population and risk 
factors were accounted in percentages while, BMI in mean 
values. The OST were estimated in High, Moderate and Low 
risk scores in the range of numbers and the affected 
population percentage was obtained. The OST score and risk 
factors were analyzed for its Correlation using Spearman’s 
rho in SPSS Software. 

ETHICAL CONSIDERATIONS 

The study protocol (KLECOP/EC/07/BMT/2018-19) was 
approved by Institutional ethics committee of KLE College of 
Pharmacy. The data collected were treated with the utmost 
confidentiality both during and after the study. 

RESULT AND DISCUSSION 

Even when better diagnostics are available in the current 
scenario, only a few percent can afford those when it comes 
to its availability and cost. The BMD testing and DXA scan 
being the golden standard for the diagnosis of osteoporosis, 
is still not the best possible way for a greater population in 
India. Here comes the credibility of the risk factor analysis 
and risk assessment tools which helps to understand the 
disease much early along with the need for those available 
costly diagnostics.  

 

Figure 1: Postmenopausal Population 

In this study, 400 women were recruited based on the 
postmenopausal classification and BMI along with Risk 
factors. These were evaluated for a better correlation with 
OST for a proper risk assessment on the basis of a greater 
prone population. The women were divided as: Early 1 
stage, who were in 1-2 years of menopause, Early 2 stage, in 
3-6 years of menopause and Late stage, 6 or more than 6 
years.8 Out of which, 79 were in Early 1, 114 in Early 2 and 
207 in Late Stage as illustrated in figure 1. 

Relatively a greater number of participants that is more than 
a half belonged to Late Stage, confirming greater possibilities 
of Osteoporotic risk. This is controversial to a study in which 
the population was with more women in Early with 33%.9 
The average BMI of the entire population was found to be 
19.5 which was borderline of the normal BMI (18.5 to 24.9) 
(Figure 2). Being a true factor for risk analysis based on 
average weight this makes the women at a higher risk of 
developing osteoporosis. Comparing to another study the 
population had increased number in overweight women 
with an average of 26.14 which is way more than the mean 
BMI in this study.10 
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Figure 2: BMI of the population 

Being the majors in contributing to osteoporosis, the risk 
factors like Diabetes Mellitus, History of Surgery, History of 
Fracture, Familial History of Osteoporosis, Rheumatoid 
Arthritis, Osteoarthritis, Early menopause, Hysterectomy, 
History of Fall and Other Bone diseases were analyzed in the 
whole population and in different progressions of 
postmenopausal stage. The greater frequency was accounted 

for attaining Early Menopause 243(60.75%), History of Fall 
223(55.75%), History of Fracture 184(46%), Familial 
History of Osteoporosis 73(18.25), Diabetes Mellitus 
169(42.25%) and the other risk factors were counted as 
68(17%). The women in the postmenopausal stage of Early 
1 had Early Menopause (77 %) as the major risk, which was 
seen to be gradually reducing to the stages of Early 2 and 
Late. Exhibition of this feature by this stage, indicted that 
reproductive phase of the current younger population has 
changed with time which may have been caused due to the 
diet and lifestyle changes. Early 2 showed History of Fall 
(58%) and History of Fracture (57%) as the major risks 
whereas, Late stage were presented with higher percentage 
for all the risk factors, 49% were having Diabetes Mellitus 
and History of Fracture, 45% of them had Familial History of 
Osteoporosis, 54% attained Early Menopause and 58% had 
History of Fall. The Late stage in postmenopause thereby 
gets complicated with these increased rates of associated 
risk factors greater degree of vulnerability. The risks of 
other bone diseases were seen to be higher in Early 1 over 
Early 2 and Late in few respondents (Figure 3). This agrees 
with a study done on risk factor assessment, their 
population experienced history of fracture, history of fall 
and early menopause as major risks.11, 12 

 

 
Figure 3: Risk factors in the population 

 

The Osteoporotic risk was assessed using the Osteoporosis 
Self-Assessment Tool, the estimated score in the whole 
population were 147 with low risk, 175 with moderate risk 
and 78 in higher risk (Figure 4). More than half the 
population were in Moderate to Higher risk. Higher score 
was evidently found in Late stage women. It emphasized the 
relevancy of OST in predicting Osteoporotic risk with basic 
parameters in relation with the associated risk factors in the 

population. These results contradicted with a study where, 
high risk population dominated but agrees with another 
study, where the population had more of low risk women.13 

A higher risk score was assessed in 74 women in Late stage 
which predominated Early 2 with 3 women and One in Early 
1, which further questions the risk pattern in the 
progression of postmenopausal stage. 

  



Thomas et al                                                                                                                         Journal of Drug Delivery & Therapeutics. 2021; 11(2):63-67 

ISSN: 2250-1177                                                                                      [66]                                                                                         CODEN (USA): JDDTAO 

 
Figure 4: OST Score of the population 

The OST risk score, the Postmenopausal stage and the Risk 
factors were correlated using Spearman’s rho Analysis 
(Table 1). It was found that, OST is positively significant with 
the progression of Postmenopausal stage which significantly 
increased the risk of being in Late Stage. OST Scores were 

also positively correlated with History of Fracture, Diabetes 
Mellitus and Familial History of Osteoporosis similar to a 
study where, most of the respondents are at moderate risk 
for developing osteoporosis.14  

 

Table 1: Correlations between OST score and Risk factors 
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Now, the positively correlated factors agree with all the 
prominent risk factors exhibited in the late stage women. 
While comparing the high risk scores and the risk factors 
exhibited by the Late stage women, it is clear from the data 
that there exists a fraction of osteoporotic risk in the Late 
postmenopausal stage, making them more prone to 
osteoporosis. These findings indicated the need for proper 
health assessment and protocol to be followed by the late 
stage Postmenopausal women. Rather waiting for the final 
stage it should be integrated with the menopausal 
attainment. In the protocols for the Osteoporosis 
management, the risk analysis should be best placed along 
with the basic physical examinations, which can help for the 
early prevention and treatment. Besides waiting for the 
occurrence of symptoms, it should be initiated from the 
gynecological care units in order to make a proper follow-up 
on the menopausal women at all stages. Making this possible 
at every corner of health system and patient education 
regarding the use and interpretation of OST can help in 
discreting people for those expensive diagnostics like DXA at 
the lowest rates and can help all the classes in the society 
besides their economic state in early evaluation of the risk 
and thereby avoiding greater expenses in future. This 
emphasizes the importance of Osteoporotic risk assessments 
and utility tools like OST. Several studies provided the 
evidences on the effectiveness of OST in early assessment of 
risk. On evaluating the population, OST was found to be 
simple, inexpensive and effective weight- and age-based risk 
assessment tool which can act more efficiently in correlation 
with estimation of other risk factors. 

 

CONCLUSION 

Among the population, 78 postmenopausal women were 
assessed with osteoporotic risk using Osteoporosis self-
assessment tool. The resulted positive correlation of OST 
score with the risk factors like menopausal stage, History of 
fracture, Familial history of osteoporosis and Diabetes 
Mellitus enhances the credibility of OST in assessing the risk 
of osteoporosis. Being a non-curable disease, risk factors for 
osteoporosis can be assessed using simple tools like OST 
which can help in reducing the risks and early treatment. 
This tool can effectively help in selecting patients for BMD 
measurement and expensive specialized investigations. 

The study suggests the need for creating awareness to the 
public on the use of OST to identify risk of osteoporosis. For 
early diagnosis and to prevent worsening of the disease, the 
initial steps should be taken up by the primary gynecological 
care units. 
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ABSTRACT 

Peripheral neuropathy which involves damage or degradation or loss of 

functionality of a nerve or nerves resulting into multiple troublesome 

symptoms such as pain, weakness, numbness and sometimes tingling 

in the affected parts of the body. It is one of the commonly induced 

additional illness in diabetic patients. Diabetic peripheral neuropathy is 

one of the global health issue as large human population is affected by 

diabetic every year. Peripheral Neuropathy conditions in such patients 

further complicate the disease and impact physical and psychological 

health and overall well-being. One or multiple types of nerves in 

human body such as sensory, motor, autonomic may get affected. 

Unlike nerves in central nervous system, peripheral nerves have high 

regenerative potential due to plasticity of the Schwann cells. Epidemiologic studies of 

diabetic neuropathy have been performed. Various studies have used different methods of 

assessments on various patient populations, and with different definitions of neuropathy such 

as Confirmed, Probable or Possible DPN. Definite pathogenic mechanisms involved in the 

generation of DNP are not fully established but variety of potential factors have been 

postulated to elicit the pain associated with diabetic neuropathy. Symptomatic 

Pharmacotherapy to control the degradation of nerves involved and treat the painful or 

troublesome symptoms are available. However, there is huge research potential to identify 

definite preventive treatments or the drugs in the context of peripheral and diabetic peripheral 

neuropathies. 
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Schwann cells. 

 

INTRODUCTION 

Neuropathy can be defined as a damage or degradation or loss of functionality of a nerve or 

nerves in the human body. It results in pain, weakness, numbness and sometimes tingling in 

the affected parts of the body. Neuropathy most of the times start in limbs however other 

body parts also eventually may be affected. Peripheral neuropathy affects the feet and hands. 

It is one of the most common neuropathies found in diabetic patients. Sometimes the nerves 

which control the involuntary actions in the human body, such as digestion, urination, heart 

rate are damaged, and this nerve damage is called as Autonomic neuropathy. The symptoms 

of neuropathy depend on the type and the nerves which are affected.
[1]

 

 

Peripheral Neuropathy (PN) 

Peripheral neuropathy in simple words is the condition in which the peripheral nerves are 

affected adversely. Peripheral nerves are the nerves carrying messages from brain and spinal 

cord to rest of the body parts such as muscles, limbs and other body tissues. 

 

- Peripheral: Beyond (in this context, beyond the brain and the spinal cord) 

- Neuro: Related to the nerves 

- Pathy: Disease.
[2] 

 

Peripheral nerves include the bundles of long neuronal axons which exit the central nervous 

system (CNS). Many of the peripheral nerves are unmyelinated, whereas some are wrapped 

in a myelin sheath created by Schwann cells (SCs). Peripheral nerves help in proper 

functioning of different sensory, motor, and autonomic activities. The peripheral neuropathy 

is also used to describe symmetric and universal damage to adjacent nerves.  Many 

disorders can damage peripheral nerves and lead to peripheral neuropathy condition. It is 

important to identify the true peripheral neuropathy from various other ill conditions which 

appear to have similar symptoms. 

 

There are various causes of Peripheral neuropathy such as systemic, metabolic, genetic and 

toxic. Some of the most common and treatable causes include diabetes mellitus, kidney 

failure, liver failure, hypothyroidism, Vitamin deficiency especially Vitamin B1, B12, E and 

A. The diagnosis requires precise clinical assessment, comprehensive laboratory testing, and 
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electrodiagnostic studies or nerve biopsy if the diagnosis stays ambiguous. A systematic 

approach starts with localization of the lesion to the peripheral nerves, identification of the 

involved etiology, and exclusion of possible treatable causes. Initial blood tests usually 

include a complete blood count, comprehensive metabolic profile, erythrocyte sedimentation 

rate measurement, fasting blood glucose, vitamin B12, and thyroid-stimulating hormone 

levels. Additional tests would be needed if needed based on the above test results or as 

indicated by symptoms. In case of Guillain-Barré syndrome and chronic inflammatory 

demyelinating neuropathy, Lumbar puncture and cerebrospinal fluid analysis would most 

likely indicate the condition. Electrodiagnostic analysis including nerve conduction and 

electromyography may help to differentiate the axonal from demyelinating or mixed 

neuropathy.
[3]

 

 

The neuropathy condition further characterized by onset and chronicity of symptoms, the 

pattern and extent of involvement, and the type of nerve fibres involved (i.e., sensory, motor, 

or autonomic). The presence of neuropathic symptoms, decreased ankle reflexes, and 

decreased distal sensations, regardless of distal muscle weakness and atrophy, makes the 

diagnosis of peripheral neuropathy likely.
[4]

 The isolated presence of neuropathic symptoms 

or decreased ankle reflexes is less valuable for diagnosis. Some causes of peripheral 

neuropathy are characterized by mononeuropathy, some involve multiple nerves, and others 

have autonomic dysfunction or pain prominence. 

 

Types of peripheral neuropathy 

Peripheral neuropathy is broadly classified based on the disorders associated with following 

four groups of peripheral nerves. 

 Sensory nerves, which attach to the skin 

 Motor nerves, which attach to the muscles 

 Autonomic nerves, which attach to the internal organs 

 Combination neuropathies, which attach to the skin-muscles.
[5]

 

 

Sensory neuropathy: Sensory nerves control what human feels, such as pain, temperature or 

a light touch. Sensory neuropathy is the ill effect on this group of nerves. 

 

Motor neuropathy: This is damage to the nerves controlling muscles and movement in the 

body, such as hand or arm movement or talking. 
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Autonomic nerve neuropathy: Autonomic nerves control functions which are not voluntary, 

such as breathing and heartbeat. Damage to these nerves can be serious most of the times. 

 

Combination neuropathies: The body might have disorder in mix of 2 or 3 of the nerve 

groups. E.g., sensory and motor neuropathy.
[6]

 

 

Schwann cells (SCs) and peripheral nerve regeneration 

Axonal repair drastically reduces in the central nervous system (CNS) post nerve injury. 

However Peripheral nervous system (PNS) posses a high regenerative power. This ability in 

PNS is mainly due to the significant plasticity of SCs. During development or regeneration, 

myelinating SCs form one-on-one pairing with large caliber axons and wrap them in a myelin 

sheath. And non-myelinating SCs surround multiple small caliber axons without myelin 

production. After axon injury, myelinating and non-myelinating SCs undergo extensive 

reprogramming which promotes and guides axonal repair. Fig. 1(a-c) show formation of SCs 

in case of nerve injury. SC reprogramming involves the regulation improvement of many 

genes and the initiation of various transcriptional mechanisms.
[7,8]

 Fig.1-d shows the debris 

clearance to facilitate regrowth favourable environment. This myelin debris clearance is 

achieved by digestion of myelin fragments by myelinophagy and phagocytosis and then 

activation of invading macrophages.
[9,10]

 SCs then secrete trophic factors to maintain the 

damaged neurons and axon regrowth.
[7,11]

 Then SCs upregulate pro-myelinating genes, 

re-fragment into myelinating SCs and remyelinate the regenerated axon. Pictorial 

representation of this repair mechanism is illustrated in Fig. 1. This repair process rrequires 

dynamic regulation of SC plasticity and reprogramming post axon injury. 

 

 

Fig. 1: Repair program in the PNS. Illustration of the key steps involved in the repair 

program orchestrated by SCs post peripheral nerve injury. Each step shows a 

https://link.springer.com/article/10.1007/s00018-020-03516-9#Fig1
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schematic representation of a single neuron interacting with SCs within an adult 

peripheral nerve undergoing a traumatic lesion. 

 

Pathophysiology of peripheral neuropathy 

There are several pathophysiologic processes affecting peripheral nerves adversely. Some of 

the common examples of such pathophysiologic processes are immunologic, metabolic, 

genetic, infectious, toxic, traumatic, etc. To understand how Pathophysiologic processes 

affect, it’s important to understand peripheral nerve pathophysiology involved in the 

microscopic anatomy and the affected site. The origin of peripheral nerve is in the neuronal 

cell bodies. In case of sensory nerves, they are located in the dorsal root ganglion and in the 

ventral horn of the spinal cord in case of motor nerves. In general, any pathologic process 

which affects cell body, will also degenerate the cell’s axon. Primary motor neural diseases 

like spinal muscular atrophy, illustrates the axonal pathology as it involves central neuron 

degeneration.
[12]

 Non ideal metabolic conditions like diabetes mellitus, metabolic syndrome, 

chronic renal failure also affect dorsal root ganglion cell bodies. Pathologic damage 

sometimes also take place directly at the axon, independent of the cell body. 

Chemotherapeutics, especially which affect microtubules, are likely to produce neuropathic 

adverse effects by disturbing axonal structure.
[13]

 Some of the toxic exposures may disturb 

metabolic homeostasis, myelin composition, and mitochondrial function, producing 

demyelinating and axonopathic diseases.
[14]

 Pathologic studies show humoral and cellular 

immune activation and lymphocytic infiltration upon patchy demyelination and 

remyelination.
[15]

 

 

 

Fig 2: Almost each and every category of disease can manifest within the peripheral 

nervous system. It is frequently useful to subdivide the peripheral nervous system into 

its microanatomical components: neuronal cell bodies within the dorsal root ganglion 
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and spinal cord, interstitial tissues (epineurium, perineurium, and endoneurium), 

associated Schwann cells or myelin sheaths, and axons. 

 

Diabetic Peripheral Neuropathy (DPN) 

Diabetes is an international issue in itself. International Diabetes Federation estimated a 

prevalence of 425 million patients worldwide in 2017 and projected rise to 628 million by 

2045.
[16]

 This will naturally rise the prevalence of the complications of diabetes.
[17]

 Diabetic 

peripheral neuropathy (DPN) is one of the most common cause of neuropathy worldwide, and 

is estimated to affect around half of people with diabetes.
[18]

 It causes significant morbidity, 

affects quality of life and higher mortality.
[19]

 One of the population-based study showed up 

to 50% of patients with either type 1 or type 2 diabetes develop diabetic neuropathy.
[20]

 

Diabetic neuropathic pain (DNP) is very common, expensive and disabling complication of 

diabetes. It affects approximately 30% of patients with diabetes who are hospitalized.
[21]

 

Some of the symptoms of DNP are tingling, burning, sharp, shooting, and lancinating or 

sometimes electric shock like sensations.
[22]

 Neuropathic pain may be constant and along 

with cutaneous allodynia, which badly affects quality of life (QOL). Pathogenesis process of 

DNP is not fully uncovered but several theories have been proposed to explain it. Changes in 

blood vessels supplying peripheral nerves; metabolic and autoimmune disorders accompanied 

by glial cell activation, changes in sodium and calcium channels expression, central pain 

mechanisms such as increased thalamic vascularity are some of the recent studies.
[37] 

  

Epidemiology of DPN 

Detailed Epidemiologic studies of diabetic neuropathy have been performed. Various studies 

have used different methods of assessments on various patient populations, and with different 

definitions of neuropathy. Pre diabetes is also related with neuropathy.
[23]

 The existence of 

peripheral neuropathy in diabetic patients was 25.8%, against 11.2% in patients with 

impaired glucose tolerance (IGT) and 3.9% in control subjects. DPN diagnosed with 

multifaceted approach which includes the neuropathy symptom severity, neuropathy 

disability level and nerve conduction studies. It was found that 66% and 59% of such patients 

were with type 1 and 2 diabetes respectively. On the important note, around 10% of 

participants were possessed with non-diabetic etiology of the neuropathy.
[24]

 One of the 

community-based study on 15000 people of South Asian origin with diabetes. It showed 

about 34% of patients had symptoms of painful neuropathy and an increased risk in patients 

with type 2 diabetes.
[25]

 The occurrence of DPN is considered lower in patients with early 
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type 1 diabetes, however among participants in the Diabetes Control and Complications Trial 

(DCCT), abnormal neurology observed in around 20% in the case of people undergoing 

conventional treatment and about 10% having an intensive treatment, after~5years of follow 

up. The EURODIAB IDDM complications study
[26] 

evaluated more than 3000 patients across 

16 countries. Around 28% of baseline neuropathy observed which rose by 23.5% after 7 

years. The major risk factors causing the development of neuropathy are age, duration of 

diabetes, poor glycaemic control, elevated low-density lipoprotein cholesterol and 

triglycerides, hypertension, obesity and smoking.
[Error! Bookmark not defined.]

 The EDIC 

(Epidemiology of Diabetes Interventions and Complications) follow up study on patients 

with 13 years after the initial 6.5 years of the DCCT, showed 64% reduction in the risk for 

DPN in the intensive treatment group as compared to conventional treatment group during 

the DCCT period. Also, about 30% risk reduction was observed in the follow-up EDIC study 

period.
[27] 

 

Diagnosis of DPN 

According to the Toronto Diabetic Neuropathy Expert group
[45]

 DPN classified as. 

 Confirmed DPN: When abnormal nerve conduction observed along with symptom or 

sign of neuropathy 

 Probable DPN: When two or more of the following observed - neuropathic symptoms, 

decreased distal sensation, decreased ankle reflexes. 

 Possible DPN: In case of any of the following symptoms - decreased sensation, positive 

neuropathic sensory symptoms (e.g., "asleep numbness," prickling/stabbing, burning, or 

aching pain), predominantly in toes, feet, or legs; signs of symmetric decrease of distal 

sensation or decreased ankle reflexes. 

 

According to the American Diabetes Association's statement in 2017, the early diagnostic of 

neuropathy and symptomology of neuropathy differs with respect to the type of nerve fibre 

involved. Large fibre dysfunction generally experiences numbness, tingling, or reduced 

balance. Small fibre neuropathy (SFN) indicated by neuropathic pain described as burning, 

stabbing, or electric shocks. In case of patients with pain who approached medical care, 25% 

of patients diagnosed with DPN.
[28,29]

 Diagnosis of DPN begins with a careful patient history 

and examination of sensory and motor signs. The quality and severity of neuropathic pain if 

present assessed using a validated and reproducible methods such as the Michigan 

Neuropathy Screening Instrument.
[30]

 Primary examination includes inspection of the feet and 
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evaluation of reflexes and sensory responses to vibration, light touch, pinprick. A bedside test 

should also be performed for both small and large fibre neuropathy like the neuropathy 

disability score (NDS), which is a validated reliable and reproducible screening tool which 

also assess the severity of neuropathy. Since the monofilament detects only advanced 

neuropathy, it should not be used alone to diagnose or exclude DPN.
[31]

 The assessment of 

Small Fibre Neuropathy (SFN) is challenging, especially in diabetic neuropathy.
[32]

 The exact 

pathophysiologic mechanisms of DPN remain to be elucidated, and treatments targeted at the 

natural history and pathophysiologic mechanisms of DPN are needed on priority. 

 

Pathogenesis of DPN 

The exact pathogenic mechanisms involved in the generation of DNP are not fully 

established.
[33]

 A variety of potential factors have been postulated to elicit the pain associated 

with diabetic neuropathy, including hyperglycemia, advanced glycation end-products 

(AGEs)/AGE receptor (RAGE) activity, oxidative stress, neuroinflammation and endoneural 

hypoxia.
[34,35]

 A schematic summarizing the potential mechanisms underlying the 

pathogenesis of DNP is presented in Fig. 3. There is a consensus that hyperglycemia serves a 

crucial role in the development of DNP.
[36,37]

 Hyperglycemia is correlated with the 

progression of neuropathy pain; approximately 50% of patients who have had diabetes for 

more than 25 years will develop neuropathy and the majority of symptomatic patients will 

complain of pain.
[36]

 Other factors besides hyperglycemia may result in the generation of 

DNP.
[38]

 An increase in advanced glycation end-products (AGEs) and a decrease in the 

regeneration of glutathione may be caused by hyperglycemia.
[39]

 Depletion of glutathione 

could be the primary cause of oxidative stress and related to the accumulation of toxic species. 

Hyperglycemia serves a key role in oxidative stress in diabetic nerves.
[40]

 Nerve hypoxia may 

be evoked by hyperglycemia, particularly in sensory nerves, altering their function and 

electrical stability.
[41] 

AGEs, oxidative stress and hypoxia thereby cause the production of 

inflammatory cytokines and growth factors, which in turn cause neuroinflammation and 

nerve injury.
[42,43]

 Neuropathic pain has been associated with neurological damage to the 

function of sensory fibers, including fast-conducting myelinated Aδ fibers and 

slow-conducting unmyelinated C fibers, which conduct nerve impulses, and changes in 

voltage-gated ion channel distribution and expression.
[44]

 In addition, the upregulation of 

transient receptor potential vanilloid 1 (TRPV1) expression has been identified to be 

associated with neuropathic pain.
[45]

 Hyperglycemia, AGEs, hypoxia and oxidative 

stress-mediated damage in neurons and glial cells
[46]

, as well as the subsequent activation of 
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pro inflammatory cascades and crosstalk between these disease processes, may ultimately 

result in abnormal ectopic discharges and abnormal synaptic neurotransmitter release, 

including of serotonin and norepinephrine and thereby trigger development of neuropathic 

pain.
[50,47]

 

Fig. 3: A summary of the pathogenesis of DNP. 
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Symptomatic Pharmacotherapy of PN and DPN 

Table I: Commonly used therapies for pain in diabetic peripheral neuropathy. 

Drug class Agent 
Mechanism of 

action 

Common Adverse 

Reactions 
Common Drug Interactions 

Anticonvuls

ants 

Pregabalin 

Bind to 

voltage-gated 

calcium channels 

and reduces the 

synaptic release 

of several 

neurotransmitters 

Dizziness, Somnolence 

Headache, Weight gain, 

Nausea, Vomiting, Dry 

mouth 

Respiratory depression when 

combined with opioids. 

Additive effects on cognition 

and motor function may 

occur when combined with 

benzodiazepines, alcohol, or 

opioids. 
Gabapentin 

Dizziness Somnolence 

Ataxia Fatigue 

Antidepress

ants 
Duloxetine 

Inhibit reuptake 

of noradrenaline 

and serotonin 

augmenting 

descending 

inhibitory 

pathways 

Somnolence, Dizziness 

Headache, Nausea Dry 

mouth, Reduced appetite 

Avoid concurrent use with 

irreversible MAOIs due to 

increased risk for serotonin 

syndrome. Combination with 

tramadol may lower seizure 

threshold. Avoid use with 

ciprofloxacin. 

 Venlafaxine 

Nausea, Dizziness, 

Constipation, Dry 

mouth, Weight loss 

Avoid use with MAOIs due 

to increased risk for 

serotonin syndrome.  Avoid 

use with linezolid (a weak 

MAOI). Concurrent use with 

other SNRIs, SSRIs or 

serotonin receptor agonists 

(e.g., triptans) increases risk 

for serotonin syndrome. 

Potential use is advised with 

caution. 

 Amitriptyline 

Inhibit reuptake 

of noradrenaline 

and serotonin 

Abdominal pain, 

Fatigue, Headache, 

Dizziness, Insomnia 

Orthostatic hypotension, 

Anorexia, Nausea 

Urinary retention, 

Constipation Blurred 

vision, Mydriasis, 

Weight gain, 

Xerostomia Somnolence 

Avoid MAOIs due to risk for 

serotonin syndrome. 

Concurrent use with drugs 

prolonging QT interval may 

predispose to ventricular 

arrhythmias. Concurrent use 

with tramadol may 

precipitate development of 

the serotonin syndrome and 

should be done with caution.  

Concurrent use with 

anticholinergic drugs may 

potentiate their effects, thus 

increasing the risk for 

paralytic ileus. 

Opioids Tramadol 

Partial l-receptor 

Agonists weak 

opioid and 

Constipation, 

Somnolence, Nausea, 

Headache Dizziness 

Concurrent use with MAOIs 

and linezolid increases risk 

for serotonin syndrome.  
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inhibits 

noradrenaline 

and serotonin 

reuptake 

Combination therapy with 

SSRIs, SNRIs, TCAs, or 

antipsychotics can lower 

seizure threshold, leading to 

convulsions. Combination 

use with caution is advised. 

 

Tapentadol 

(immediate 

release) 

Constipation, 

Somnolence, Nausea, 

Headache Dizziness 

Concurrent use with SSRIs 

or SNRIs may increase risk 

for serotonin syndrome. Use 

with caution is advised. 

Concurrent use with MAOI 

scan result in hypertensive 

crisis. Use with enzyme 

inducers such as rifampicin 

or St John's wort may reduce 

efficacy. 

Topical 

Capsaicin 

(0.075% 

cream) 

By depleting 

substance P at 

vanilloid nerve 

Transient burning, 

sneezing and coughing 

Statistical significance 

favouring capsaicin 

compared with vehicle for 

improvement in pain relief. 

 
Lidocaine 5% 

patch 4.0 
Local anaesthetic   

SNRIs = serotonin norepinephrine re-up take inhibitors: MAOIs = monoamine oxidase inhibitors; TCAs = 

tri-cyclic antidepressants; SSRIs = selective serotonin re-up take inhibitors. 

 

Peripheral neuropathy treatment mainly targeted for two things: controlling the degradation 

of nerves involved and treating the painful or troublesome symptoms. The first one is usually 

achieved by eliminating causing agents or disease conditions, such as toxins or medications; 

correcting a nutritional deficiency; or treating the underlying disease (e.g., corticosteroid 

therapy for immune-mediated neuropathy).
[48]

 These steps would be key to control or stop the 

progression of neuropathy, and they may improve symptoms. Acute inflammatory 

neuropathies require more urgent and aggressive treatment with intravenous plasmapheresis 

or immunoglobulin.
[49]

 In addition to it, respiratory function testing and hemodynamic 

monitoring are also done. Mechanical ventilation generally used for patients having forced 

vital capacity is less than 20 mL per kg or is degraded by more than 30 percent of the 

baseline, or if maximal inspiratory pressure is less than 30 cm of water.
[50]

 It is also important 

to enable patients’ body to control painful symptoms of peripheral neuropathy, such as severe 

numbness and pain, disability resulting from weakness.
[51]

 Narcotics may have a role in the 

treatment of chronic neuropathic pain in selected patients. Symptomatic treatment of DPN 

pain is a debilitating feature resulting insignificant morbidity.
[52]

 Current guidelines are to use 

of therapies targeting the symptoms of painful DPN as there is a lack of treatments targeting 

the pathogenetic mechanisms. Although measures such as tight glycaemic control likely to 
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prevent the progression of diabetic neuropathy, there are no solid evidences to prove that the 

glycaemic control improved pain in DPN. More than 50% pain relief considered to be good 

outcome while ~30% to 50% pain relief considered to be moderate relief.
[53]

 The most 

frequently used pharmacologic treatments for alleviating pain in DPN are listed in Table I. 

 

DISCUSSION AND CONCLUSIONS 

 Peripheral neuropathy is an additional ill health complexity in diabetic patients. It affects 

overall wellbeing with both physical and psychological adverse effects. Large population 

is affected with this every year. 

 There is good regenerative potential in peripheral neuropathy patients as the Schwann cell 

involved in peripheral nerve regeneration have great plasticity. Any sort of catalytic 

support to this regeneration process may act as a preventive measure in case of diabetic 

patients and potential treatment in DPN affected patients. 

 Symptomatic diagnosis of peripheral neuropathic and diabetic peripheral neuropathy is 

fairly established. Various treatments and artificial and natural drugs are identified 

however preventive drugs have significant research potential beside the obvious potential 

in better symptomatic drug identification. 
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Introduction
The patients with depression disorder commonly 
express psychological and somatic symptoms (SS) 
to psychiatrists.1 Somatic Symptoms are called as 
medically unexplained complaints. SS reflects painful 
perception and dysfunction of various organs in the body 
of depressive patients. As a consequence, depressive 
patients often report different SS to various extents with 

psychological symptoms. About 75% of depressive 
patients were found to commonly report SS, such as 
headache, stomach ache, vague body pain, back pain, 
chest pain, palpitations, and weakness in the world.2

Few clinical studies have reported that major depressive 
patients report more SS at clinical centres that offer 
walk-in care as compared to the centres, which offer 
personal form of primary care. In addition, the extent 
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Abstract
Background and Aims: Major depressive patients commonly report psychological and somatic symptoms 
(SS). Reports suggest that the prevalence, nature, and frequency of reported SS vary depending on the 
somatization criteria and the way patients are interviewed. We analysed these parameters with or without 
structured interview in major depressive patients. 

Methods: It was a cohort prospective study. Major depressive patients who satisfied the study criteria were 
randomly assigned equally for qualitative (self-report) and quantitative (structured interview using SS scale-18 
items) measurements. Hamilton depression rating scale-17 items was administered to assess the depression 
severity. A depressive patient who reports at least one SS was counted as somatizing. Collected data were 
assessed using descriptive statistics and Welch’s t-test (p < 0.05). 

Results: Total 510 major depressive patients of both genders aged from 18-60 years were enrolled. Of these, 
finally 251 (50.1%) patients (mean age: 30.0 ± 18.6 years) and 250 (49.9%) patients (mean age: 34.65 ± 
1.6years) were respectively assigned for qualitative and quantitative measurements. Prevalence of somatizing 
depressive patients was found to be 98.8% in qualitative (248/251) and quantitative (247/250) measurements. 
The study patients reported 9 and 18 SS to various extents, respectively. Sequentially, parasthetic sensation 
(60%; 149/248) and headache (72.5%; 179/247) SS were found to be frequently reported. Over 50% of 
depressive patients commonly reported headache, parasthetic sensation, fatigue, body pain, and heaviness in 
the head. 

Conclusions: Majority of major depressive patients commonly report SS, such as headache, paresthetic 
sensation, fatigue, body pain, and heaviness in the head among others.

Keywords: Somatic symptoms, Depression disorder, Headache, Paresthetic sensation

Analysis of Somatic Symptoms of Major Depressive Patients
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of reporting of SS depends on somatization criteria used 
for study patients.3 Many clinical studies have reported 
that major depressive patients report SS widely when 
structured interviews are used.4,5 These results indicate 
that the prevalence, nature, and frequency of report of 
SS by depressive patients depend on the type of clinical 
care centre, somatization criteria, and the way depressive 
patients are interviewed. 

A review of multi-centric studies carried out in India 
mentioned that the depressive patients report many 
SS, such as lack of energy, severe headache, feeling 
tired when not working, pain in legs, palpitations, head 
feeling heavy, aches and pain all over the body, mouth or 
throat getting dry, pain or tension in neck and shoulder, 
head feeling hot, or burning and dark or mist in front 
of the eyes (range: 49%-76%) along with psychological 
symptoms.6 In view of these reports, the present study 
was designed to analyze the prevalence, nature, and 
frequency SS reported by major depressive patients in 
absence and presence of structured interview in south 
western Indian patient population.   

Methods
Study design and site 

It was an open label, cohort, and prospective study. This 
study was conducted in a tertiary care multi-specialty 
teaching hospital located in Mysore, India. The patients 
who visited this hospital were from urban, peri-urban, 
and village areas of Mysore. Those patients who visited 
out-patient wards of psychiatry department as new 
registrants were enrolled into the study over a period of 
2 years. 

Study criteria 

All out-patients who were of either sex, newly 
diagnosed as suffering from major depressive disorder 
as per Diagnostic and Statistical Manual of Mental 
Disorders, 4th Edition, Text revision (DSM-IV-TR) and 
aged between 18-60 years were enrolled. The patients 
who were suffering from other psychiatric disorders or 
painful diseases, such as arthritis, or depression due to 
drug/chronic medical illness, uncooperative, history of 
substance abuse or alcoholic dependence, and pregnant/
lactating/in puerperal stage were excluded from the 
study.

Study Instruments

Hamilton Depression Rating Scale: The 17-item 
Hamilton Depression Rating Scale (HAM-D 17 items) 

was used to assess the severity of depression. Items in 
this scale are rated from 0-4 or from 0-2 according to the 
intensity and frequency of symptoms existing over the 
past week. The total score range was from 0-52. Scores of 
0-7 indicates no depression, 8-13 as mild depression, 14-
18 as moderate depression, 19-22 as severe depression, 
and 23-52 very severe depression.7

Somatic Questionnaire Scale: The somatic 
questionnaire scale is a self-rated instrument containing 
92 items, which are grouped under 4-symptom subscale 
(anxiety, depression, anger/hostility, and SS) and 4 well-
being subscales. Our study focused on the SS’s subscale 
containing 18 SS to document various SS reported by 
depressive patients.8

Data collection form: It was prepared to document 
demography and clinical data of the patients who were 
enrolled into the study.  

Ethical consideration: Ethical approval to conduct 
the study was obtained from the Institutional Ethics 
Committee. Written consent was obtained after 
explaining the study protocol from each patient or 
patient’s relatives before enrolling the study patients to 
participate in the study. 

Procedure: The patients, who satisfied the study criteria 
after the diagnosis as suffering from major depressive 
disorder as per DSM-IV-TR criteria, were enrolled 
into the study. Demographic and clinical data were 
documented. Further, the patients were equally assigned 
to qualitative and quantitative measurements. To measure 
SS qualitatively, each patient was empathetically 
interviewed in person with open-ended questions. 
For quantitative measurement of SS, each patient 
was administered somatic questionnaire-18 somatic 
symptoms (SQ-SS-18) scale. Major depressive patient 
was considered as somatizing if he/she reports at least 
one or more SS irrespective of measurement type. All 
the patients were subsequently administered HAM-D-17 
scale to assess their depression severity. 

Data analysis: Descriptive statistics (prevalence, range, 
and median) was used to analyze all the collected 
data. Welch’s t-test was used to find out the significant 
difference in the mean of extent of report of most 
common SS between qualitative and quantitative 
measurements at the significance level p < 0.05. Excel 
with application “Analysis Toolpak” was used for all 
statistical analysis.
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Results
The patients who were diagnosed as suffering from 
major depressive disorder were enrolled in to the study. 
Total of 510 patients were recruited. These patients were 
further equally allocated for qualitative and quantitative 
measurements. As a consequence, 255 patients were 
there for each measurement. Few patients were dropped 
out from the study during the measurements. Four (4) 
patients were found dropped out (1.57%; 4/255) in 
qualitative measurement while 5 patients were dropped 
out (2.00%; 5/255) in quantitative measurement (total 
patients dropout rate: 3.57%). The reason for such drop 
out was due to inability of the patients to express the SS 
clearly.

Demography of the study patients indicate the mean age 
of 30.0 ± 18.6 years in qualitative and 34.65 ± 1.6 years in 
quantitative measurements. The number of patients with 
very severe form of depression disorder were more in 
both the measurements (qualitative: 48.6% [122/251]); 
quantitative: 45.2% [113/250]) when compared to the 
number of patients who were suffering from severe, 
moderate, and mild form of depression (Table 1). 

table 1: Demographic and clinical characteristics of 
major depressive patients

Patient 
characteristics

Qualitative 
measurement 

%(n)

Quantitative 
measurement 

%(n)

Total number 
of patients 
participated

251 250

Age (18-60 years) 30.0 ± 18.6 34.65 ± 1.6

gender

Female 49.00% (123) 45.20% (113)

Male 50.99% (128) 54.80% (137)

Depression 
Severity

a. Mild

b. Moderate

c. Severe

d. Very severe

9.96% (25)

19.12% (48)

22.31% (56)

  48.60% (122)

15.6% (39)

21.6% (54)

17.6% (44)

45.2% (113)

Prevalence of somatizing major depressive patients

The prevalence of somatizing patients who were 
diagnosed as suffering from major depression disorder 
was found to be 98.81% (248/251) and 98.8% 
(247/250) in qualitative and quantitative measurements, 
respectively. These data indicate that the prevalence of 
somatizing major depressive patients is equally high in 
both qualitative and quantitative measurements.

Frequency and nature of somatic symptoms in major 
depressive patients 

Qualitative Measurement
Total 9 different types of SS were self-reported by major 
depressive patients. SS that were self-reported to various 
extent by major depressive patients are as follows: 
paresthetic sensation, fatigue, body pain, headache, 
heaviness in the head, palpitation, chest pain, back pain, 
and pain in the abdomen [range: 14.92%-60%]. Of 
these SS, paresthetic sensation was found to be reported 
frequently (60% [149/248]), while back pain and pain in 
the abdomen were equally reported to the lower extent 
(14.9% [37/248]). Median of the frequency distribution 
of SS indicates that less than 47% of major depressive 
patients report four SS, such as palpitation, chest pain, 
back pain, and pain abdomen, whereas more than 47% 
of the patients report five SS, such as heaviness in the 
head, headache, body pain, fatigue, and paresthetic 
sensations (Figure 1). 

Quantitative Measurement
Total of 18 different types of SS were reported by major 
depressive patients. SS that were reported to various 
extent by major depressive patients are as follows: 
headache, weak arms or legs, feeling of pressure in the 
head or body, heart beating fast or pounding, parts of 
the body feeling numb or tingling, muscle pain, poor 
appetite, heavy arms or legs, tight head or neck, crams, 
pressure on head, nausea, sick to stomach, breathing 
difficult, feeling of not enough air, upset bowels or 
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stomach, head pain, and choking feeling (range: 20.2%-
72.7%). Of these SS, headache was found to be reported 
frequently (72.5%; 179/247) while head pain and 
choking feeling were equally reported to the lower extent 
(20.2%; 50/247). Median of the frequency distribution 
of SS indicates that less than 46% of major depressive 
patients report nine SS, such as crams, pressure on the 
head, nausea, sick to stomach, breathing difficulty, 
feeling of not enough air, upset bowels or stomach, head 
pain and chocking feeling, whereas more than 46% of 
the patients report nine SS, such as headache, weak arms 
or legs, feeling of pressure in the head or body, heart 
beating fast or pounding, parts of the body feeling numb 
or tingling, muscle pain, poor appetite, heavy arms or 
legs, and tight head or neck (Figure 2).

Comparison of SS commonly reported by major 
depressive patients in both qualitative and quantitative 
measurements

We found that there are five SS that were commonly 
reported by most of the major depressive patients in 
both qualitative and quantitative measurements above 
the median frequency level. They are mentioned here 
with respect to qualitative (quantitative) measurement 
as follows: paresthetic sensation (60.1%) (Parts of the 
body feeling numb or tingling [59%]), fatigue (54%) 
(weak arms or legs [65%]), body pain (54%) (muscle 
pain [53%]), headache (48%) (headache [72.5%]), 
and heaviness in the head (47%) (feeling of pressure 
in the head or body [62.8%]). The frequency of report 
of common SS was found to be significantly more in 
quantitative measurement than qualitative measurement 
(p < 0.05; 0.044). Three more SS, such as poor appetite 
(53%), heavy arms or legs (50.3%), and tight head or 
neck (47.5%) were found to be reported frequently only 
during the quantitative measurement, but not in the 
qualitative measurement.

These data suggests that five SS, such as paresthetic 
sensation (parts of the body feeling numb or tingling), 
fatigue (weak arms or legs), body pain (muscle pain), 
headache (headache), and heaviness in the head (feeling 
of pressure in the head or body) are the most commonly 
reported SS by major depressive patients irrespective of 
measurement tool in our study (Figure 3).

Discussion        
The purpose of this study was to assess the prevalence, 
nature, and frequency of reported SS with or without 
structured interview among major depressive patients. 
Total 510 patients who were suffering from major 
depressive disorder were enrolled in the study. These 
patients were equally allocated for qualitative and 
quantitative measurements to assess the SS. Mean age 
of these patients was 30.0 ± 18.6 and 34.65 ± 1.6 years, 
respectively. Gender distribution was equal in both the 
assessments. Nearly 50% of the enrolled patients were 
with very severe form of major depression disorder 
in both the measurements. These data show that the 
number of adult depressive patients who were suffering 
from very severe form of major depression disorder was 
substantially more in this study.  

Prevalence of somatizing major depressive patients

Our study results showed that the majority of major 
depressive out-patients reported SS when they were 
assessed with (98.8%) and without (98.81%) SS-
structured questionnaire. It could be due to the 
presence of substantial number of major depressive 
patients who were suffering from very severe form 
of major depression in this study. A review on SS and 
their treatment mentions that the presence of painful 
symptoms (back pain, musculoskeletal pain, and chest 
pain) indicates the occurrence of more severity of 
depression disorder.2 This fact perhaps influenced high 
prevalence of somatizing depressive patients. However, 
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further studies are required to relate SS with the severity 
of depression in major depressive patients.       

Another factor that may be responsible for high 
prevalence of somatizing depressive patients in our 
study was the use of somatization criteria. Accordingly, 
the study patients who have reported at least one SS 
were considered. In support to this fact, the prevalence 
of somatizing depressive patients was found to be 
less (87%) in an international study that assessed the 
relationship between SS and depression in Indian 
depressive patient population. In this study, depressive 
patient was considered as somatizing, provided that 
he/she reports at least three SS. These results clearly 
indicate that the prevalence of somatizing depressive 
patients is dependent on the somatization criteria used.3

Frequency and nature of SS reported by major 
depressive patients:

The number and nature of the SS reported by major 
depressive patients varied between qualitative and 
quantitative measurements in this study. Nine different 
types of SS, such as paresthetic sensation, fatigue, 
body pain, headache, heaviness in the head, palpitation, 
chest pain, back pain, and pain in abdomen were found 
reported at various frequencies (range: 14.92%-60%]. Of 
these SS, paresthetic sensation was reported by majority 
of the patients in qualitative group (60%) (Figure 1). 
In quantitative measurement, 18 different types of SS, 
such as headache, weak arms or legs, feeling pressure 
in the head or body, heart beating fast or pounding, 
parts of the body feeling numb or tingling, muscle pain, 
poor appetite, heavy arms or legs, tight head or neck, 
crams, pressure on the head, nausea, sick to stomach, 
breathing difficult, feeling of not enough air, upset 
bowels or stomach, head pain, and choking feeling were 
reported at various frequencies (range: 20.2%-72.7%). 
Of these, headache was reported by most of the study 
patients (72.5%) (Figure 2).  These results reveal that 
the major depressive patients tend to report more (twice) 
number of SS with structured questionnaire than without 
the questionnaire. Previous clinical studies have also 
found that the SS are widely reported when structured 
somatic questionnaire are used.5,9 In spite of headache 
and paresthetic sensation being reported frequently SS 
in quantitative and qualitative measurements, nature of 
all the SS reported by the study patients was similar to 
that of other clinical studies involving the depressive 
patients.10,11 

Comparison of SS commonly reported by major 
depressive patients in qualitative and quantitative 
measurements:

Five SS were found reported by substantial number (over 
50%) of the major depressive patients commonly during 
both qualitative and quantitative measurements among 
other SS. Five SS commonly reported are paresthetic 
sensation, fatigue, body pain, headache, and heaviness 
in the head. The frequency of report of such SS was 
significantly more (p < 0.05; 0.044) in quantitative 
measurement when compared to the frequency value 
in the qualitative measurement (Figure 3). The reason 
for such difference is mentioned elsewhere. These data 
suggest that the above SS are the chief complaints of 
major depressive patients as reported similarly in 
previous clinical studies.2,3,12

Conclusion        
Majority of major depressive patients report different 
types of SS. The number and nature of such symptoms 
was found to be more with structured interview. 
Commonly reported SS are headache, paresthetic 
sensation, heaviness in the head, fatigue, and body pain. 

Conflict of Interests  
None.

References 
1. Akiskal HS. Mood disorders: Clinical features. 

In: Sadock BJ, Sadock VA, editors. Kaplan and 
Sadock’s Comprehensive textbook of psychiatry. 
Vol. 1. 7th ed. Philadelphia, Md: Lippincott William 
and Wiskins; 2000.pp 1338-76.

2. Fava M. Somatic symptoms, depression, 
antidepressant treatment. J Clin Psychiatry 
2002;63(4):305-7.

3. Simon GE, Vonkorff M, Piccinelli M, Fullerton 
C, Ormel J. An international study of the relation 
between somatic symptoms and depression. N Engl 
J Med 1999;341(18):1329-35.

4. Bhatt A, Tomenson B, Benjamin S. Transcultural 
patterns of somatization in primary care: a preliminary 
report. J Psychosom Res 1989;33(6):671-80.

5. Escobar JI, Gomez J, Tuason VB. Depressive 
phenomenology in North and South American 
patients. Am J Psychiatry 1983;140(1):47-51.

6. Grover S, Avasthi A, Kalita K, Dalal PK, Rao 
GP, Chadda RK, et al. IPS multicentric study: 



31

Mahesh M, RJMS 2021;11(2):26-31

Functional somatic symptoms in depression. Indian 
J Psychiatry 2013;55(1):31-40.

7. Hamilton M. Development of a rating scale for 
primary depressive illness. Br J Soc Clin Psychol 
1967;6(4):278-96.

8. Kellner R. A symptom questionnaire. J Clin 
Psychiatry 1987;48(7):268-74.

9. Bhatt A, Tomenson B, Benjamin S. Transcultural 
patterns of somatization in primary care: a preliminary 
report. J Psychosom Res 1989;33(6):671-80.

10. Gada MT. Depression as seen in clinical practice-A 
study of 100 cases. The Bombay Hospital Journal 
1980;22:39-45.

11. Knowles AG, Malpartida K, Saavedra MP, et al. 
Epidemiology of major depressive disorder in 
Latin America: baseline demographic results of a 
1 year observational study. World J Biol Psychiatry 
2004;5(1):87.

12. Gada M, Shah D. Somatic symptoms and psychiatric 
disorders. Ind J Psychiatry 2004;46(3):192-4.



International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2020): 7.803 

Volume 10 Issue 10, October 2021 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

Cardiovascular Disease Knowledge, Attitude and 

Practice and its Association among Women in 

Belagavi 
 

Ganesh BR
1
, Madhura Bandekar

2 

 

 

Abstract: Objectives: To evaluate the association between Knowledge, Attitude and Practice on Cardiovascular Disease among women 

population in Belgaum city, using the KAP questionnaire. Design: This was an observational study with non – probability sampling 

design. Setting participants: Total of 210 healthy women were selected from general community in Belagavi. Intervention: The subjects 

were made to understand the questionnaire completely in the language they found easy. These outcome measures were subjective and 

were dependent on the individual’s knowledge, attitude and practice towards cardiovascular diseases. Measurements: A total of 210 

healthy women within the age group of 25 - 35 years were included in the study. They were selected from general community in 

Belagavi city. Recruited were non illiterate young adult women without psychotic symptoms. Consented participants were given a set of 

validated KAP questionnaire. The values were obtained and analysed. Main Results: R² = 0.013 that means the linear regression 

explains 1.3% of the variance in the practice score which is the dependent variable by the knowledge score which is the independent 

variable. R² = 0.012 that means the linear regression explains 1.3% of the variance in the practice score which is the dependent variable 

by the attitude score which is the independent variable. R² = 0.012 that means the linear regression explains 1.3% of the variance in the 

practice score which is the dependent variable by the attitude score which is the independent variable. The regression outcome from 

results shows that practice score is weakly affected by the attitude score, practice weakly affected by knowledge score and attitude 

weakly affected by knowledge score. Conclusions: It is necessary to recognise the relationship between a subject’s knowledge, attitudes, 

and behaviour which have to be taken into account when planning any strategy for preventing disease.  

 

Keywords: cardiovascular disease, hypertension, diabetes mellitus, KAP questionnaire 

 

1. Introduction 
 

CVD is one of the leading causes of death in India. In the 

year 2016, there was an estimated 62.5 million years of life 

lost due to CVD in India, respectively. However, because of 

India’s large population, the absolute estimated prevalence 

in India (54.6 million) is 60% larger than in the United 

States (33.6 million).
1 - 2

 

 

Heart disease is no longer a man disease per se as 

highlighted by initial researchers and doctors since it has 

been causing a vast majority of death among women as well 

for almost a century and more women compared to men had 

died of it every year since 1984. Although there has been a 

decline in overall mortality for CVD, the incidence of CVD 

in women has been steadily increasing.
3 - 5

 

 

In this age of massive development, there are lifestyle 

changes seen in Indian population. As compared to other 

countries, the sedentary lifestyles and active lifestyles to fast 

foods, India is moving faster in a much shorter span of time 

than other nation. The mortality rates related to chronic 

diseases like cardiovascular diseases (CVDs), diabetes, 

stroke and coronary heart diseases (CHDs), have increased 

rapidly in the last decade with CVDs taking a major share. 

However, it is affecting the productive population by 

imposing a vast socioeconomic burden.4 

 

Renewed attention has been drawn by the American Heart 

Association (AHA) for the primary and secondary 

prevention of CVDs.6 Various studies have proven that 

physical inactivity in women is the most common cause of 

CVD morbidity and mortality, either directly or through its 

effect on other risk factors 

 

Decreased levels of physical activity have been associated 

with increased levels of cardiovascular disease (CVD) risk 

factors in females. As a result of the relationship between 

CVD and cardiorespiratory fitness, physical fitness has been 

found to decrease the CVD risk factors in women.
7 - 8 

 

Realization of risk factors for CVD and its prevention steps 

are an important key that can ensure early detection of 

CVD.
9 - 10

 

 

Due to these high risk factors and risk - related behaviour 

patterns for CVD in women, more needs to be learned about 

the knowledge, the attitude and practise towards the CVDs 

on, physical activity, epidemiology of fitness and CVD risk 

in the population.
12 

 

So, the greater awareness and knowledge of specific risk 

factors and symptoms should be enhanced in order to reduce 

its morbidity and mortality. However, lack of knowledge 

and misconceptions may alter the acceptance of CVDs risk 

factors and associated uncertainties initiating worry. 

Knowledge and attitude and its practice thus becomes 

importance in recognizing CVDs risk factors.  

 

2. Materials and Methods  
 

This was an observational study with non – probability 

sampling design. The duration of the study was one year. 

Ethical clearance was obtained from the Institutional Ethical 

Committee. After finding the suitability as per the inclusion 

criteria subjects were selected to participate in the study.230 

participants with subacute stroke were assessed for the 

eligibility in the study.210 individuals were enrolled in the 

study based on the following inclusion and exclusion 
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criteria. Informed consent form was obtained from all the 

participants before commencing the intervention.  

 

Inclusion criteria were as follows: A total of 210 healthy 

women, ranging from 30 to 45 years old were randomly 

chosen from the community in Belagavi city.  

 

Exclusion criteria were as follows: 1) Subjects diagnosed 

with psychological disorders, neurological disorder or 

chronic illness. 2) Subjects who are not willing to 

participate.  

 

Outcome measure -  

Knowledge Attitude and Practice (KAP) Questionnaire on 

Cardiovascular Diseases.  

 

This set of questionnaires was divided into 4 parts.  

 

The first part of the questionnaire consisted of demographic 

data. The next part of the questionnaire included 19 

questions on knowledge, 13 questions on attitude, and 14 

questions on practice regarding the risks of CVD.  

 

Scores given for the correct answers on knowledge were 

three, two for “do not know, ” and one for incorrect answers. 

On the other hand, scores given for questions on attitude 

depended on positive and negative statements. If the 

statement was positive, five marks were given for “strongly 

agree, ” four for “agree, ” three for “neutral, ” two for 

“disagree, ” and one for “strongly disagree, ” and vice versa 

for the negative statements. Finally, the scores for questions 

on practice were given as four for “almost every day, ” three 

for “frequent, ” two for “seldom, ” and one for “never, ” if 

the activities were positive, and vice versa for the negative 

activities.  

 

Procedure: The study consisted of 210 female subjects who 

were assessed for the KAP questionnaire on CVD. They 

were briefed about the nature and process of the study and 

informed consent was taken from each one. The subjects 

were made to understand the questionnaire completely in the 

language they found easy. These outcome measures were 

subjective and were dependent on the individual’s 

knowledge, attitude and practise towards cardiovascular 

diseases.  

 

Statistical analysis: Statistical analysis for present study was 

done using SPSS version 23. For this purpose, data were 

entered on Microsoft Excel 2017, tabulated and subjected to 

statistical analysis. To evaluate the relationship between 

knowledge attitude and practice, Pearson correlation 

coefficient was used. Level of significance was set at 5% 

and probability values of less than 5% was considered as 

statistically significant.  

 

3. Result  
 

Outcome of knowledge score (table 1, fig 1) among the data 

distribution gives Mean and SD of 51.25±3.48  

 

For attitude score (table 2, fig 2) the outcome of data 

distributed gives Mean and SD of 59.08±2.79 

 

Outcome of distribution of data for practise score (table 3, 

fig 3) gives Mean and SD of 43.82±3.88 

 

The correlation association was studied for Practice and 

Knowledge (table 4) with R value being at 0.112 which 

indicates a positive linear correlation coefficient with a weak 

association between the select variables in the model. It is 

inferred that, as Knowledge score enhances so as the 

practice scores also augments.  

 

Regression analysis for Practice and Knowledge was carried 

out for model development. R
2
 value indicated regression 

coefficient which explains extent or percentage of variability 

in the dependent variable is accounted for by the 

independent variable. The R
2
 value is observed to be 0.013 

which is non - significant as well as indicated weak level 

influence of independent variable on the dependent variable 

in the model.  

 

We would infer the result as, the R² = 0.013 that means the 

linear regression explains 1.3% of the variance in the 

practice score which is the dependent variable by the 

knowledge score which is the independent variable. The 

regression outcome from above table shows that practice 

score is weakly affected by the knowledge score. (table 4)  

 

For association between practice and attitude (table 4), the 

R² = 0.012 that means the linear regression explains 1.3% of 

the variance in the practice score which is the dependent 

variable by the attitude score which is the independent 

variable. The regression outcome from above table shows 

that practice score is weakly affected by the attitude score.  

 

For association between attitude and knowledge, (table 4) 

the R² = 0.012 that means the linear regression explains 

1.3% of the variance in the practice score which is the 

dependent variable by the attitude score which is the 

independent variable. The regression outcome from above 

table shows that practice score is weakly affected by the 

attitude score.  

 

 
Figure 1 

 

Table 1: 
Particular Range Minimum Maximum Mean Std. Deviation 

Knowledge 24.00 33.00 57.00 51.25 3.48 
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Figure 2 

 

Table 2 
Particular Range Minimum Maximum Mean Std. Deviation 

Attitude 16.00 49.00 65.00 59.08 2.79 

 

 
Figure 3 

 

Table 3 
Particular Range Minimum Maximum Mean Std. Deviation 

Practise 23.00 32.00 55.00 43.82 3.88 

 

Table 4: Correlation and Regression Analysis 

Dependent 

Variable 

Independent 

Variable 

Correlation 

coefficient 

R 

Regression 

coefficient 

R2 

Result 

Practice Knowledge 0.112 0.013 

Insignificant at 

5% level with 

Positive 

association & 

weak influence 

Practice Attitude 0.109 0.012 

Insignificant at 

5% level with 

Positive 

association & 

weak influence 

Attitude Knowledge 0.021 0.001 

Insignificant at 

5% level with 

Positive 

association & 

weak influence 

 

 

 

4. Discussion  
 

The purpose of the study was to determine the knowledge, 

attitude and practice on cardiovascular diseases its 

association among women in Belagavi. Cardiovascular 

diseases are the leading cause of death. In India the 

prevalence for CVD is 54.6 million that is 60% larger than 

other countries. Lifestyle changes are considered as an 

important factor for contribution in cardiovascular disease 

progression. Adaptation to sedentary life has worsened the 

disease. Physical inactivity has added to increase risk for 

morbidity and mortality in female population. To reduce 

CVD incidence, increase in women adherence to healthy 

lifestyle by educating, screening, detecting and treating 

modifiable risk factors have become important since women 

do not practice heart healthy behaviors on a routine basis.  

 

The findings of the study revealed that the regression 

outcome from results shows that practice score is weakly 

affected by the attitude score, practice weakly affected by 

knowledge score and attitude weakly affected by knowledge 

score with the correlation coefficient ‘R’ score of 0.112, 

0.109 and 0.021 respectively.  

 

A study conducted by Abhinav VaidyaUmesh Raj Aryal
11

 

on “Cardiovascular health knowledge, attitude and 

practice/behaviour in an urbanising community of Nepal”. It 

was a population - based cross - sectional study. The study 

population included 777 respondents from six randomly 

selected clusters from villages. The study stated that out of 

70% women screened about 44% of respondents had 

insufficient knowledge and less than 20% had highly 

satisfactory knowledge. Among those with highly 

satisfactory knowledge, only 14.7% had a highly satisfactory 

attitude and 19.5% and 13.9% had satisfactory and highly 

satisfactory practices, respectively. It concluded that a gap 

exist between cardiovascular health knowledge, attitude and 

practice/ behaviour in a low - income nation, even among 

those already affected by cardiovascular disease.  

 

A cross - sectional survey conducted by Abdelmoneim 

Awad* and Hala Al - Nafisi
13

 on “Public knowledge of 

cardiovascular disease and its risk factors in Kuwait”. The 

study was performed using a pretested self - administered 

questionnaire on 900 sample which were randomly selected 

Kuwaiti individuals. . About 60% of respondents did not 

know type of CVD, and coronary heart disease was the 

commonest identified type (29.0%). Two - fifths of 

participants were not aware of any heart attack symptoms, 

and the most commonly known were chest pain (50.4%) and 

shortness of breath (48.0%). Half of respondents did not 

recognize any stroke symptoms, and the most commonly 

recognized were ‘confusion or trouble speaking’ (36.4%) 

and ‘numbness or weakness’ (34.7%). Knowledge regarding 

CVD risk factors was moderate.  

 

A study conducted by Everett Longa
14

, et al on “Knowledge, 

attitudes, and beliefs related to hypertension and 

hyperlipidaemia self - management among African - 

American men living in the south - eastern United States”. 

This study showed knowledge, attitudes, and beliefs on 

hypertension and hyperlipidaemia management on 34 of 

African - American men with hypertension and/or 
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hyperlipidaemia, within the age group of 40–65yrs. The 

study resulted that the participants had a high level of 

knowledge about hypertension self - management, but not 

much cholesterol self - management. Barriers to self - 

management included medication side effects and unhealthy 

dietary patterns. Facilitators included social support and 

positive healthcare experiences. The study concluded that 

there is a gap in knowledge of hyperlipidaemia versus 

hypertension.  
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6. Conclusion 
 

The study concluded that it is necessary to recognise the 

relationship between a subject’s knowledge, attitudes, and 

behaviour which has to be taken into account when planning 

any strategy for preventing disease. Insignificant and weak 

associations between knowledge, attitude, practice found in 

this study encourages health care providers to take it as a 

challenge to educate community, motivate and provide full 

support to those who wish to modify their lifestyle. Several 

recommendations that we can offer to improve the 

knowledge, attitude and practice on CVD among women in 

our population is by the empowerment of health promotion, 

lifestyle modification and prevention programme on CVD 

among women.  
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Original Article

IntroductIon

According to Gold Initiative of Chronic Obstructive Lung 
Disease (GOLD), chronic obstructive lung disease (COPD) 
is a natural, avoidable, and treatable disorder. COPD is 
a primary cause of death and illness worldwide posing a 
substantial impact on patients as well as the health system. 
Therefore, it is one of the causes of mortality and morbidity, 
needing a multidisciplinary approach.[1] It is identified by 
recurrent respiratory symptoms due to airway and alveolar 
irregularities.[2] In COPD, irregular inflammatory response 
of the lungs to toxic substances or gases over time leads to 
airflow restriction.[3]

One of the vital treatment alternatives for patients experiencing 
shortness of breath related to COPD is pulmonary rehabilitation. 
Chest physiotherapy includes postural drainage, chest 
percussion, vibrations, etc. Along with these, breathing 

exercises such as blowing out against resistance through 
positive expiratory pressure (PEP) devices are recommended, 
which can be incorporated by several techniques. There is the 
prevention of airway closure, better clearance of secretions, 
improvement in functional residual capacity, and oxygenation 
when expired through a PEP resistance.[4] It is recommended 
that flutter, a breathing device can also be used as an option 
to expel the secretions. This device combines two separate 
approaches, namely PEP and oscillations, into one device. 

Effect of Blow Bottle Device and Flutter on Functional 
Capacity, Dyspnea, Fatigue, and Peak Expiratory Flow Rate in 

Mild‑to‑Moderate COPD Patients: A Comparative Study
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Background: Chronic obstructive pulmonary disease (COPD) is expected to rank third among the sixth largest leading causes of death by 
2020 and sixth most debilitating condition. Positive expiratory pressure techniques such as flutter and blow bottle devices are usually used to 
improve respiratory function. Objective: The objective of this study is to compare the effect of blow bottle device and flutter device on functional 
capacity, dyspnea, fatigue, and peak expiratory flow rate (PEFR) in participants with mild‑to‑moderate COPD. Patients and Methods: Forty‑five 
participants, between 40 and 70 years were screened for the study. Of these, 32 participants were included and 27 completed the study. They 
were classified into two groups. Group A was given blow bottle device and Group B flutter device. A 1‑week intervention protocol was 
given to the participants. Results: There was a significant postintervention improvement in mean walking distance in both Group A and 
Group B, (128.07 ± 15.48 m to 141.53 ± 16.75 m, 163.92 ± 48.2 m to 177.64 ± 55.3 m), respectively, and in PEFR ([Group A 180 ± 83.46 L/
min to 195.76 ± 92.91 L/min and in Group B 138.57 ± 39.39 L/min to 158.57 ± 33.30 L/min]). Dyspnea and fatigue decreased significantly 
postintervention in both groups. Conclusion: Both blow bottle and flutter devices are effective as adjunct therapy in the improvement of 
functional capacity, dyspnea, fatigue, and PEFR in participants with mild‑to‑moderate COPD. Flutter device is more effective in improving 
functional capacity, dyspnea, and fatigue, whereas the blow bottle device is more effective in increasing PEFR.
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The PEP aids the expulsion of secretions by raising the 
alveolar pressure, helps to keep airways open while potentially 
decreasing apposition of peripheral airway.[5‑8] PEP techniques 
such as flutter and blow bottle device, mainly enhance airflow 
and exchange of gases to conserve pulmonary function. In 
subjects with acute exacerbation who breathe close to total 
lung capacity, PEP helps to move equal pressure point to 
more central and solid airways and avoid air trapping. This 
reduces hyperinflation of lungs and enhances expectoration 
in participants with COPD. Some studies have shown that 
conventional physiotherapy, along with PEP techniques on 
the other hand is time‑efficient and requires less manual labor.

Although there are studies that have demonstrated the effect of 
blow bottle devices and flutter on respiratory conditions such 
as atelectasis, bronchiectasis, asthma, etc., very few studies 
have studied the effect of these devices in COPD participants. 
Thus, the present study is undertaken to determine these devices 
individually and to compare the effect of these two PEP devices 
on dyspnea, fatigue, functional capacity, and peak expiratory 
flow rate (PEFR).

patIents and metHods

This was a randomized clinical trial, conducted from April 1, 
2020 to March 31, 2021. The data were collected from COPD 
participants in and around Belagavi city, Karnataka, India. 
Ethical clearance was given by the Institutional Research and 
Ethics Committee India‑727/08/08/20. The study was also 
registered under the Clinical Trials Registry of India (CTRI 

no‑CTRI/2020/11/028983). Informed consent was obtained 
from the enrolled patients.

Forty‑five participants were screened for the study. Of these, 
32 were included and 27 participants completed the study. To 
be included, participants were required to have a diagnosis 
of mild‑to‑moderate COPD (according to GOLD criteria) 
of either gender, aged between 40 and 70 years. Participants 
were excluded if they did not consent, had any cardiovascular 
impairment, musculoskeletal dysfunction, or neurological 
disease. The enrolled participants were divided randomly 
using the envelope method into either of the two groups, A or 
B, each consisting of 16 participants. Group A received a blow 
bottle device and Group B received a flutter device [Figure 1].

The study was conducted for 1 week in which the data of 
outcome measures such as fatigue, dyspnea, functional 
capacity, and PEFR pre‑ and post‑intervention were collected. 
Six‑minute walk test was used for assessing functional 
capacity. Modified Medical Research Council (mMRC) 
dyspnea scale which is a self‑rating tool or a five‑point scale 
was used to assess the degree of disability that breathlessness 
poses. Fatigue was assessed using Fatigue Severity Scale (FSS) 
and PEFR meter which is a simple flow gauge device was used 
to measure the PEFR in L/min.

Group A: A blow bottle device
In this intervention, a 1‑L plastic bottle was filled with water to 
a height of 10 cm. A 30 cm long tube was inserted to a depth 
of 8 cm into the water in the bottle [Figure 2]. The device 
was kept in front of the participants and they were asked to: 

Assessed For Eligibility
(n = 45)

Randomized (n = 32)
Using Envelope method

Allocation

Group A -Blow bottle device
n = 16

Group B -Flutter device group
n = 16

Outcome measures: Dyspnoea, fatigue, functional capacity, PEFR

Post intervention data
collected

Data analysis

Excluded
Did not meet inclusion 
Criteria = 8
Left the study within 1 week = 5

Figure 1: Consort flow diagram
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height for Group A was 157.18 ± 5.83 cm and Group B was 
157.31 ± 3.68 cm. The mean weight of participants in Group A 
was 58.43 ± 4.42 kg and 56.68 ± 4.49 kg in Group B. The 
mean body mass index of the participants in Group A was 
23.7 ± 2.10 kg/m2 and Group B was 22.8 ± 2 kg/m2 [Table 1].

Functional capacity
The result showed that the mean walking distance (WD) 
value in Group A preintervention was 128.07 ± 15.48 m 
and the postintervention value was 141.53 ± 16.75 m. In 
Group B, the preintervention WD value was 163.92 ± 48.20 m 
and the postintervention value was 177.64 ± 55.3 m. 
Within‑group analysis revealed showed a highly statistically 
significant increase in the functional capacity in both groups, 
postintervention. Between‑group analysis showed a high 
statistically significant increase in the functional capacity, with 
Group B intervention being more effective than Group A in 
improving functional capacity [Table 1].

Dyspnoea modified Medical Research Council
The result showed that in Group A preintervention value was 
2.69 ± 1.18 and postintervention value was 1.53 ± 1.05. In 
Group B, the mMRC score preintervention was 2.92 ± 0.47 
and postintervention was 2.07 ± 0.61. Within‑group analysis 
revealed that there was a statistically significant reduction 
in dyspnea observed in both groups. The mean difference in 
Group A was 1.16 and in Group B was 0.85. However, when 
the mMRC score was compared between the groups, there 
was no meaningful difference observed. The result of the 
between‑group analysis of the mean difference of the mMRC 
score signifies that Group B intervention was more effective 
than Group A in reducing dyspnea [Table 1].

Fatigue
The result showed that the mean FSS score in Group A 
preintervention was 40.61 ± 13.87 and postintervention was 
35.15 ± 14.57. In Group B, the mean FSS preintervention 
value was 41.42 ± 9.23 and postintervention value was 
36.78 ± 9.12. When comparing within the group changes 
of FSS score in Group A as well as Group B, the statistical 
analysis showed statistically significant reduction in severity 
of fatigue (P < 0.001). Between‑group however, showed 
no statistical difference. Between‑group analysis of the 
mean difference of the FSS score showed that Group B 
intervention was more effective than Group A in reducing 
fatigue [Table 1].

Peak expiratory flow rate
In Group A, the preintervention value for PEFR was 
180.00 ± 83.46 L/min and the postintervention value was 
195.76 ± 92.91 L/min. Therefore, there was a highly significant 
improvement within‑group analysis (P < 0.001). In Group B, 
the preintervention value for PEFR was 138.57 ± 39.39 L/min 
and the postintervention value was 158.57 ± 33.30 L/min. 
The within‑group analysis of PEFR revealed high statistical 
significance (P < 0.001) [Table 1]. Between‑group analysis did 
not show any statistically significant difference between groups. 

(1) Close their mouth around the tubing and expire with a 
little force for 3 s to generate bubbles, (2) Do this for a total 
of 10 breaths, (3) Perform two huffs, and (4) Cough. Two sets 
of 10 such exhalations were performed with a 5‑min break in 
between the sets. A new disposable tube and bottle were used 
for each subject.[9]

Group B: Flutter device
Initially, participants were asked to be relaxed and sit in a 
position with their head straight. The flutter device [Figure 3] 
was held at a right angle with the head level, i.e., parallel to the 
ground in a relaxed position. They were asked to take a deep 
inhalation and hold their breath for 2–3 s, then expire slowly 
through the Flutter valve, which caused the steel ball within 
the cone of the Flutter to oscillate. Over 15–20 min, three sets 
of 15 exhalations were performed. Later, the participants were 
advised to “huff” and cough after each sequence of exhalations, 
thereby encouraging expectoration.

results

The mean age of the population is 60.06 ± 7.20 for Group A 
and 58.87 ± 8.34 for Group B, and there was no statistical 
significance seen in between group comparison (P = 0.75). 
In the Blow bottle group, 63% were men, whereas the 
Flutter group comprised 50% men. The mean value for 

Figure 2: Blow bottle device

Figure 3: Flutter device
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The result of between‑group analysis of the mean difference of 
the PEFR values showed that Group A intervention was more 
effective than Group B in increasing PEFR.

Statistical analysis for the present study was done using the 
Statistical Package for the Social Sciences (SPSS) software 
version 23. (IBM Corp. Released 2015. IBM SPSS Statistics 
for Windows, version 23.0. Armonk, NY, USA: IBM Corp). 
The normality of different variables in each group was 
assessed using the Shapiro–Wilk test. The pretest and posttest 
values of all the variables in both groups were analyzed using 
paired‑sample t‑test and were analyzed using Wilcoxcon 
single test when quantitative variables were not normally 
distributed. The comparison between the groups was done 
using an unpaired t‑test. Similarly, Mann–Whitney U‑tests 
have been applied to compare between groups. The level of 
significance was set at 5% and the probability values of <5% 
were considered statistically significant.

dIscussIon

In the present study, the number of men exceeded 
women (males = 18; females = 14). The reason could be 
that the incidence of COPD in India is found to higher in 
men than women.[10] Smoking is more among men that 
leads to COPD.[11] Exacerbations, hospitalizations, and 
death are all determined by the extent of physical activity 
a COPD patient may do as well as their functional state. 
As a result, one of the primary care targets should be to 
improve their functional status.[12] Various studies have 
shown that one of the strongest variables that are correlated 
with decreased physical activity and that is considered as 

one of the critical elements of poor health is fatigue.[13] 
Following this, the findings in the present study showed 
an improvement in the functional capacity in both groups. 
The probable reason for this could be a decrease in fatigue 
which in turn would have improved functional capacity. 
In a study, there was an improvement in dyspnea by the 
flutter device which was detected not only during exercise 
but also at rest that suggested that this technique was more 
efficacious.[14] Furthermore, various studies have shown that 
the use of the blow bottle in postoperative care increases the 
pulmonary volume and facilitates the release of pulmonary 
secretions, but the use of blow bottle for reducing dyspnea 
in COPD patients has been scarce.[15] Similarly, the findings 
in the present study have shown that both devices have led 
to a reduction in dyspnoea postintervention. Increase in 
fatigue is further associated with a reduction in exercise 
tolerance. The probable reason could be poor sleep quality, 
metabolic skeletal muscle tension, the effect of labored 
breathing, a correlation with frequency of exacerbation, loss 
of energy and symptoms of depression, and likely systemic 
inflammation.[16] Therefore, it is essential to decrease the 
level of fatigue to enhance the functional capacity. With 
regard to this, the result observed in the present study with 
respect to fatigue was that the level of fatigue has reduced 
in both groups postintervention, and this probably would 
have led to an increase in the functional capacity.

A study showed that there was an increase in PEFR after 
treatment with flutter device. This could be due to enough 
clearance of airway mucus.[17] The findings in the present study 
could also be because of the same reason. A study has shown 
that positive‑expiratory‑pressure therapy is effective along 
with conventional therapy on respiratory parameters in patients 
with intercostal drain.[18] This can be because, in a PEP device 
such as blow bottle, length of the tube, the pattern of breathing, 
and force of expiration are the elements that influence the 
pressure achieved and the consequent increase in the resting 
lung volume (functional residual volume).[19] Similar findings 
were seen in the present study. This improvement was greater 
in blow bottle as compared to flutter device.

The present study was done over a short duration. Perhaps, 
the benefits would be greater with the use of these devices 
over a longer duration. The study did not consider smoker and 
nonsmoker individuals separately and any possible difference 
in the benefits has not been evaluated.

conclusIon

Both blow bottle device and flutter device are effective devices 
and can be used as adjuncts for subjects with COPD. The flutter 
device is more effective in improving functional capacity, 
dyspnea, and fatigue, whereas the blow bottle device is more 
effective in increasing PEFR. The blow bottle device, being a 
home‑made device, requires less equipment and therefore can 
be used very easily at home which makes it cost‑effective as 
compared to a flutter device.

Table 1: Baseline characteristics and effect of 
intervention

Parameter Group A Group B P
Age (years) 60.06±7.20 58.87±8.34 0.57
Males/females 8/10 8/6 0.53
Height (cm) 157.18±5.83 157.31±3.68 0.94
Weight (kg) 58.43±4.42 56.68±4.49 0.46
BMI (kg/cm2) 23.7±2.10 23.7±2.00 0.92
WD (m)

Preintervention 128.07±15.48 163.92±48.20 0.001*
Postintervention 141.53±16.75 177.64±55.39

Dyspnoea mMRC score
Preintervention 2.69±1.18 2.92±0.47 0.001*
Postintervention 1.53±1.05 2.07±0.61

FSS score
Preintervention 40.61±13.87 41.42±9.23 0.001*
Postintervention 35.15±14.57 36.78±9.12

PEFR (L/min)
Preintervention 180.00±83.46 138.57±39.39 0.001*
Postintervention 195.76±92.91 158.57±33.30

Statistical significance (P<0.05). WD: Walking distance, PEFR: Peak 
expiratory flow rate, FSS: Fatigue Severity Scale, MMRC: Modified 
Medical Research Council, BMI: Body mass index
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Abstract— PURPOSE: Relaxation techniques not only had an immediate impact, but they were also shown to be effective over the 

course of a two-week programme. However, there is a paucity of evidence in the literature about its efficacy in a one-week 

intervention. Despite definitive research, there is a paucity of literature comparing the efficacy of Progressive relaxation to Mitchell's 

relaxation technique in phase 1 cardiac recovery. This analysis was conducted to assess and compare the effectiveness of these two 

approaches on critical parameters and anxiety levels. 

METHODS: Sixty-three post-operative cardiac patients, both male and female, ranging in age from 38 to 64 years, were divided into 

three groups of 21 each. Mitchell's relaxation, Progressive relaxation and control were provided to Group A, B and C respectively. 

RESULTS: Participants in the Progressive relaxation and Mitchell’s relaxation group showed significant improvement in heart rate, 

respiratory rate, oxygen saturation and anxiety level whereas control group had improvement only in oxygen saturation and anxiety 

level (p<0.05). There was no significant difference in systolic and diastolic blood pressure in any group. The results showed there was 

no difference across groups (p>0.05) and all groups had similar outcomes. 

CONCLUSION: In Groups A and B, there was an improvement in heart rate, respiratory rate, oxygen saturation level and anxiety 

level. The oxygen saturation and anxiety level in Group C, on the other hand, improved. The study's findings suggested that all 

participants recovered in a similar way. 

Keywords—Relaxation, Cardiac Rehabilitation, Vital Parameters, Anxiety  

I. INTRODUCTION 

Cardiovascular diseases have been a leading cause of mortality and morbidity in India over the last 

three decades. Methods including percutaneous coronary revascularization and surgical methods have 

recently shown to have beneficial effects during this period. [1] Cardiac surgeries are used to treat a variety 

of cardiac disorders. Cardiac surgeries are used to repair or replace valves, ventricular aneurysm, maintain 

myocardium vasculature, control heart trauma, and perform a heart transplant. [2] The patient must adapt to 

the changes caused by surgery, which may be difficult for the patient. For the best surgery results, the 

patient must comply with the requirements after the surgery. [3] Patients are affected in a negative way by 

post-operative pain, which causes functional loss and difficulty in restoring adequate vital parameters 

including blood pressure, respiratory rate, cardiac frequencies and temperature. [4] Patient’s reactions to 

surgery are also influenced by the physical and emotional state associated with anxiety, which can affect 

post-operative recovery in adverse ways. [5] Anxiety levels do not drop below the sub-clinical level after 

surgery, but they do drop below the pre-operative level. [6]Anxiety following CABG surgery is linked to a 

nearly two-fold increase in independent mortality risk. [7] 

Exercises for relaxation such as Progressive muscle relaxation technique, for example, have been shown 

to be effective in reducing anxiety levels and vital parameters including heart rate, respiratory rate and 

arterial blood pressure. Relaxation exercises have also been shown to be effective on cardiovascular 

parameters in hypertensive and normotensive subjects in studies. [2],[8] The effect of relaxation techniques 

was not only immediate, but it was also confirmed in a two-week program. However, the effectiveness of 

literature in a one-week intervention is scarce. 

Even  with  conclusive  researches,  there  is  dearth  in  literature  regarding  comparative  effectiveness  

of  Progressive  relaxation  to  Mitchell’s  relaxation  technique,  this  study  will  mainly  focus  on  vital  

parameters  and  anxiety  level  of  phase  1  cardiac  rehabilitation  and  also  compare  the  effectiveness  

of  these  two  techniques,  hence  the  present  study  is  intended  to  compare  the  effect  of  two  

relaxation  techniques  on  vital  parameters  and  anxiety  in  phase  1  cardiac  rehabilitation. 

II.  METHOD 

A. Participants 

The institutional ethical committee of KAHER Institute of Physiotherapy in Belagavi provided the approval for the conduct 

of the study. Participants were recruited at random from post-operative cardiac patients for this single-centred, prospective, 

randomised controlled trial. Adults of both genders, aged 38 to 64 years, undergone cardiac surgeries like valve replacement, 

coronary artery bypass graft surgery, atrial septal defect/ventral septal defect repair, clinically stable and oriented, scoring 21 or 

more on Beck Anxiety Inventory, who agreed to participate and gave written informed consent were included in the study. 
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Participants who refused to participate, those who had been diagnosed with cognitive disability, those who had hypotension and 

who were hemodynamically unstable were all excluded. Twenty-one participants were conveniently randomised to each of the 

three groups out of a total of 63 participants. 

B. Intervention 

Participants were assessed by the investigator after inclusion, anxiety levels were measured using the Beck Anxiety 

Inventory and the comprehensive treatment plan was clarified to the subject one day before surgery. The type of post-cardiac 

surgery intervention was determined by the community. Mitchell's relaxation exercises were combined with traditional PT in 

Group A; Progressive relaxation therapy was combined with conventional PT in Group B; and the control group received only 

conventional physiotherapy in Group C. 

In Group A, participants were asked to lie down in supine position and follow the commands of the therapist. Participants 

were then asked to concentrate on their breathing, once the participants were settled, they were asked to move far from stressful 

position and sense new position of ease. Commands given by the therapists included, “drag the jaw downwards inside the mouth, 

press tongue downwards in the mouth, close your eyes and keep eyelids down, push head downwards against the bed, push 

shoulders towards feet, slide your elbows sideways away from the body, stretch and separate the fingers and thumb while 

palmar surface rests on bed, breathe slowly without efforts, roll your thighs outwards, bend knees to comfort, stretch feet away 

from the body, push body against bed, feel the smoothing action beginning above eyebrows, up the hairline, over the crown of 

head and down to back of neck.” After every action participants were asked to feel the new position. 

In Group B, participants were asked to lie in a comfortable position. After they felt comfortable, they were instructed to 

contract the appropriate muscles for about five seconds and relax for next 10-15 seconds. This was done for all major groups of 

muscles in the body. Following instructions were followed firstly, participants were asked to take deep breaths, clench fists, 

draw forearms up towards shoulders with both arms tightening biceps, tense triceps by extending arms out and locking elbows, 

raise eyebrows tensing muscle in forehead, clench eyelids tightly shut, open mouth widely, push head to back, raise the 

shoulders as if touching ears, push shoulder blades together, tighten chest by taking deep breaths, tuck stomach in, arch lower 

back, tighten buttocks by pulling them together, squeeze thigh muscles, pull toes towards head, feel for relaxation slowly 

spreading throughout the body. 

Group C underwent conventional physiotherapy, which included deep breathing exercises, thoracic expansion exercises, 

incentive spirometer and ankle toe movements. The exercise were given in three sets of ten repetitions. 

After the patient was transferred to the post-operative unit, the required protocol was initiated in both groups. Participants' 

vital signs were measured, including blood pressure, heart rate, oxygen saturation level, and respiratory rate. For six days, 

participants were seen once a day by the same physical therapist. Each session lasted for about 30 minutes. participants were 

reassessed for vital parameters and anxiety levels at the conclusion of the inpatient cardiac rehabilitation programme. 

 

C. Outcomes  

Outcome measures were vital parameters which included blood pressure, respiratory rate, heart rate and oxygen saturation 

and anxiety level.  

 

D. Instruments 

Sphygmomanometer was used to measure initial and post treatment blood pressure level. Heart rate and oxygen saturation 

was measured using pulse oximeter. 

Beck anxiety inventory was used to assess anxiety of the participant, it is a 21 item scale scoring from 0-3 with Cronbach’s 

alpha of 0.92. 

 

E. Statistical Analysis 

All collected data were analysed in SPSS version. The results were expressed as mean and standard deviation. Within group 

difference was analysed using paired Wilcoxon test. Kruskal-wallis test and post hoc multiple comparison test was used to 

compare difference across the groups. The significance level was set at p <0 .05. 

 

III.  RESULTS 

 

Descriptive statistics and frequency distributions for clinical, demographic, and anthropometric parameters of all participants 

who received the study interventions are listed in Table I. All groups were homogeneous in terms of age and most participants 

were male. Baseline characteristics like age and BMI were similar across all groups (p > .05) whereas unequal distribution of 

other characteristics was seen across groups. 

Table 2 shows the within group comparison of outcome measures, where Group A and Group B showed significant 

improvement in the heart rate, respiratory rate, oxygen saturation and anxiety level. Group C however, showed improvement 

only in anxiety and oxygen saturation level, when within group comparison was done. When across group comparison was done, 

all 3 groups showed similar outcomes. P value was more than 0.05 at 5% significance level. The result indicated that there is no 

difference across groups and all groups had similar outcomes. 
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IV. DISCUSSION 

In terms of blood pressure, heart rate, respiratory rate, oxygen saturation and anxiety level, the current research compared the 

effects of Mitchell's relaxation and Progressive relaxation technique on vital parameters and anxiety in phase 1 cardiac 

rehabilitation. Mitchell's relaxation was used in one group, Progressive relaxation in the second and the control group was the 

third. The conventional physiotherapy was provided once daily for 6 days to all groups. The effect on vital parameters and 

anxiety level was assessed. Level of anxiety was assessed using the Beck Anxiety Inventory, Blood pressure was measured with 

a sphygmomanometer, heart rate and saturation level were measured with a pulse oximeter and respiratory rate was also 

recorded manually. 

Mitchell's relaxation and Progressive relaxation were both equally effective for stabilising respiratory rate, heart rate, oxygen 

level and anxiety level, according to the results of the current study's statistical review. Only the oxygen saturation level and 

anxiety level improved in the control group. 

The current study discovered a male superiority over females, with about 65 percent males and 34 percent females, which 

was close to a previous study by Deepak Borde, Uday Gandhe and colleagues, which found just 19.89 percent female 

participants. Gender disparities in psychological and behavioural factors, such as excessive alcohol intake and smoking, may be 

contributing to the gender disparity in heart diseases. [9] 

Participants in this study ranged in age from 38 to 64 years old. In our sample, the average age of the participants was 47.29 

±9.34 in group A, 51.81 ± 6.81 in group B and 51.43 ±8.24 in group C. This is in line with a previous study that found that 

people aged 38 to 64 years are more likely to be anxious and have a higher risk of cardiovascular disease. The most likely 

explanation for this is that young or middle-aged people are more fearful of resuming behaviours than the elderly. [10] 

In our analysis, Group A's mean BMI was 25.21±4.78 kg/m2, Group B's was 24.04 ±4.28 kg/m2 and Group C's was 23.51± 

3.31 kg/m2. Obesity is a significant risk factor for coronary artery disease, as shown by several prior studies. [11] 

Blood pressure was assessed before the intervention began and on the last day of the intervention in this study. For both the 

between and within group comparisons, the results were negligible. However, after therapy, the mean difference was smaller. 

This was in line with a previous study in which relaxation was provided after knee replacement surgeries and statistical 

significance was found. The relaxation response, which lowers the sympathetic nervous system, limits the stress response. 

Muscle stress, oxygen intake, blood pressure, heart rate, and respiratory rate all decrease as a result of this action. However, 

vital signs were monitored during and immediately after extubation. Blood pressure was measured after patients were 

transferred to post-operative wards in our research. [12] 

When comparing experimental groups within group analysis, heart rate was found to be slightly lower, but when comparing 

between groups, it was negligible. In the control group, heart rate was negligible. It was previously proposed that diaphragmatic 

breathing alone, with or without relaxation, could lower heart rate in a randomised control study. In contrast to the findings of 

this study, the control group showed no substantial difference in heart rate from the study groups. [13] 

In this analysis, respiratory rate was important only when compared within groups A and B; it was negligible when 

compared across groups and within group C. Previous long-term studies have also shown that relaxation can lower anxiety-

related respiratory rates. When within-group comparisons were made in the current study, the respiratory rate in the study 

groups decreased dramatically, but the control group remained negligible.  [14] 

Oxygen saturation is the percentage of haemoglobin that binds to oxygen in the arteries, and is usually between 95 and 100 

percent. Previous research has suggested that relaxation exercises have an impact on saturation levels, which is consistent with 

the findings of our study. Work is done at the parasympathetic nervous system during relaxation, which relaxes the person, 

reduces anxiety, tension and heart rate and increases blood flow to peripheral sections, raising oxygen saturation level. [15] 

Several studies have shown that administering relaxation exercises can reduce anxiety levels; additionally, anxiety was 

significantly reduced within groups, but the difference between groups was insignificant, implying that recovery was similar 

across groups. (16) 

V. LIMITATIONS 

 

In the present study generalization of results cannot be done due to gender gap, secondly follow up was not done so long 

term effect is not known. 

 

TABLE II 

 PARTICIPANT’S CHARACTERISTICS IN ALL GROUPS 

 Group A Group B Group C 

Gender:    

Male 10 14 17 

Female 11 7 4 

Age 47.29±9.43 51.81±6.81 51.43±8.24 

Height 157.85±6.19 159.71±7.16 159.72±5.27 

Weight 62.01±10.78 63.10±11.47 59.81±7.81 

BMI 25.21±4.78 24.04±4.28 23.51±3.31 
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TABLE II 

COMPARISON OF GROUPS 

 Group A p-

value(w

ithin 

group) 

Group B 

 

p-

value(w

ithin 

group) 

Group C p-

value(with

in group) 

p-

value(betw

een group) 
pre post pre post pre post 

Systolic BP 121.86±1

3.64 

120.81±7

.12 
0.542 

121.33±

12.85 

120.57±7

.41 
0.639 

120.10±13

.71 

121.05±5

.71 
0.659 

0.974 

Diastolic BP 75.00±6.

32 

74.76±5.

12 
0.858 

74.43±9

.87 

74.05±4.

90 
0.836 

71.67±8.8

3 

74.76±6.

02 
0.082 

.124 

Heart Rate 83.24±9.

43 

78.24±5.

44 
0.001* 

80.10±9

.69 

76.86±6.

26 
0.007* 

77.95±11.

23 

76.19±9.

16 
0.130 

.450 

Respiratory 

Rate 

21.14±3.

55 

19.48±2.

79 
0.001* 

22.29±3

.30 

20.48±1.

89 
0.005* 

21.33±4.2

6 

20.29±1.

93 
0.102 

.314 

Oxygen 

Saturation 

Level 

94.38±3.

02 

97.90±1.

84 
0.001* 

94.57±3

.49 

97.76±2.

21 
0.001* 

95.14±2.3

3 

97.38±1.

63 
0.001* 

.423 

Beck Anxiety 

Inventory 

Score 

22.71±2.

37 

5.00±2.4

1 
0.001* 

21.48±0

.60 

3.76±0.8

9 
0.001* 

21.52±0.8

1 

4.29±2.1

9 
0.001* 

.127 

 

 

VI. CONCLUSIONS 

The findings of this study showed statistically and clinically meaningful improvements in heart rate, 

respiratory rate, oxygen saturation and anxiety level within the group, but no significant differences 

between them. As a result, we can infer that Mitchell's relaxation and Progressive relaxation methods can 

be used in phase 1 cardiac recovery as an alternative or adjunct therapy. These approaches are easy to use 

and can be practised on a regular basis to improve an individual's overall well-being. 
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Introduction
Physiotherapy in the Intensive care unit is of great importance. It has shown 
beneficial effects to the patient in ICU, as it improves their quality of life, 
increase their bodily functions, improves respiratory muscle strength and 
reduces hospital and ICU length of stay [1]. The requisite of patient in the 
ICU range from observation of vital sign after surgery to the total support of 
physiological systems. 

Physiotherapy in developed countries is a very important component of the 
multidisciplinary treatment of the patient in ICU. The role of physiotherapy in 
ICU and the rehabilitation methods used by the physiotherapist in ICU differs 
between unit which depends on various factors like country in which ICU is 
located, local tradition, levels of staffs and specialists [2].

Physiotherapist are the primary contact therapist that use a vast variety of 
techniques like respiratory, cardiovascular, neurological and musculoskeletal 
systems to create a systematic and individualized treatment plan [3]. However 
due to the loss of physical impairment for the patients in the ICU, it has become 
necessary to include exercise rehabilitation as a part of standard clinical practice 
[3]. When mobilizing a critically ill patients there are many complications that 
can arise which may not be limited to haemodynamic status, severe weakness, 
various catheters, artificial airways, basic life support monitors or ventilators 
and operational factors like different rehabilitation work practices [4] . Also 
due to use of sedative drugs to relax agitation or to decrease expenditure of 
energy, reduced level of alertness from medications, disturbance of sleep, 

electrolyte imbalance are also some of the factors that limit mobilization in 
critically ill patients. Patients with less aerobic capacity respond to exertional 
stress with elevated heart rate and blood pressure responses or else they may 
not have enough physiologic reserve to meet the simplest task of sitting on the 
edge of the bed [5]. Early physiotherapy in ICU patients will help to prevent 
or avoid recurrence of physical impairments, by using early mobilization 
techniques patients in ICU recover much faster and are out of bed following 
cardiac surgery [6]. Early mobilization also aims at improving physical and 
mental functions of critically ill patients [7]. 

Treatment of pulmonary complications like retained pulmonary secretions, 
atelectasis is necessary to avoid reintubation and has become the main 
focus of physiotherapy for critically ill patients [8]. Thus physiotherapy in the 
respiratory management mainly aims to promote secretion clearance, improve 
oxygenation and prevent any respiratory complications in both intubated 
as well as spontaneously breathing patients [9]. The physical care in ICU 
focuses on interventions for respiratory conditions using techniques such as 
percussion, manual hyperinflation, vibration, suctioning, bed exercises etc. [8]. 

 Along with these techniques, early mobilization for the patients in the ICU 
has great importance.. Early mobilization along with upright body positioning 
after major surgery aids in increasing lung volumes and to prevent pulmonary 
complications. Inspite of safety and consistency of early mobilization in ICU, most 
of the patients remain immobilized for a long duration. This can be mostly due 
to modifiable and non-modifiable barriers to ease mobilization as per literature. 
These barriers according to some literatures are classified into 4 categories 
1) patient related barriers that includes patient symptoms and conditions 
(e.g. haemodynamic instability) 2) structural barriers, that include human and 
technical resources (e.g. staffing, equipment) 3) barriers that are related to 
ICU cultures (e.g. staff morals) 4) barriers related to process that includes the 
way services are delivered and clinician functioning. Thus barrier related to 
them are miscellaneous, with the most common barrier being patient related 
barrier. Therefore to understand such barriers and to find out the strategies to 
overcome them, will be helpful for any therapist who want to implement early 
mobility as a part of daily clinical practice [8-11].

Also there are very few studies that have established the extent to which 
physiotherapy and rehabilitation should be administered in ICU, in India, as well as 
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its effect and the obstacles that can occur while practicing physiotherapy in ICUs. 
Hence the present trial aims to find out the efficacy of physiotherapy practice and to 
find out barriers of applying physiotherapy in ICU within North Karnataka.

Materials and Methods 

Patient selection 

Physiotherapist working in ICU in tertiary care hospital in north Karnataka since 
≥2yrs, of gender, any age and those who voluntarily wanted to participate were 
included in this study. The physiotherapists who were not willing to participate 
were excluded. Ethical clearance was obtained from the Institutional Ethical 
Committee and participants were recruited as per the inclusion criteria.

Method 

A survey questionnaire consisting of 32 item, including both open and close 
ended questions were used.

The survey questionnaire addressed the following : demographics of 
the hospital or ICU and physical therapist (9 items) , staffing patterns 
( 2 items) , training methods for working in the ICU ( 2 items) , self-
confidence working in the ICU ( 5 items ), presence of specific consultation 
and treatment guidelines (2 items) and perceived barriers to providing 
rehabilitation services in the ICU (6 items). The adequacy of training 
and barrier identification were assessed with a 5-point Likert scale 
ranging from 1 (strongly disagree) to 5 (strongly agree). Likelihood of 
the physical therapist, consultation, frequency of care prescribed by 
the physical therapist , therapist’s confidence in/ and perception of the 
benefit of performing various interventions , identification of the single 
most beneficial intervention category and physical therapist confidence in 
mobilizing patients out of bed as a part of a physical therapy intervention 
session. Confidence in mobilization was assessed with a 5-point Likert 
scale ranging from 1 (strongly disagree) to 5 (strongly agree). 

This survey questionnaire was electronically sent to the participants via mail 
(using google forms) to different tertiary care hospitals within North Karnataka 
and the responses were received in the same manner. 

Statistical analysis 

Statistical analysis was performed using Statistical Package for the Social 
Sciences for Mac version 20.0, where p<0.05 was considered to be sig nificant.

Results
A total of 70 surveys were mailed, and 62 were obtained. Of the 70 respondents, 
8 did not complete the survey because they did not currently practice in acute 
care or ICU setting, or the survey was not deliverable because of an inaccurate 
address. Therefore, 62 surveys were included in the final analysis.

Completed surveys represented various physiotherapists working in tertiary 
care hospital within north Karnataka.

In the present study, the participants were mainly female accounting for 
59.7% and male accounting for 40.3 (Figure 1). Figure 2 illustrates that there 
33.9% were BPT by qualification and 66% were MPT. About 67.7% were non-
teaching staff. Most of the ICU was multi centred type of ICU. 48.4% of the 
physiotherapist performs head down postural drainage for ventilated patient. 
41.9% of the physiotherapist understood mechanical ventilation and 67.4% 
of the therapist understood how to work with physiologic monitoring in ICU 
and patient support equipment found in ICU. 48.4% of the physiotherapist 
was involved in setting ventilator parameters and 53.2% were involved in 
weaning mechanical ventilators. 56.5% of the physiotherapist was confident 
in decision making to determine which patient should or should not receive 
physiotherapy. 72.6% were confident in discussing appropriateness of 
physiotherapy rehabilitation and mobility with nurses and physicians. 
63.9% of therapist has a specific guideline of protocol to determine patient’s 
eligibility for physiotherapy in ICU and 64.5% have a specific guideline 
to terminate a physiotherapy session in ICU. 79% of physiotherapist 
participated in interdisciplinary rounds on the floor or wards and 74% 
participated in interdisciplinary rounds in the ICU. 43.5% of physiotherapist 
decides at the bedside if the patient is ready to start with physiotherapy 
rehabilitation program. 42.2% of physiotherapist stated that there is a lack 
of adequate physiotherapy resources while 51.6% stated that there is lack 
of proper physiotherapy training to provide physical therapy in ICU. 38.7% 
physiotherapist stated that there is a lack of specific consult criteria to 
facilitate early physical therapy for patients in the ICU. In this study most of 
the barriers were due to lack of resources and equipment followed by lack 
of staff for rehabilitation in ICU (Tables 1-3). 

The SD is less than 1, it indicates that there is consistency in the respondent’s 
opinion towards the factors influencing physiotherapy and Rehabilitation practices 
in reducing pulmonary complications as the aggregate mean value is more than 3 
which falls on the positive side of the scale and also falls within the upper and lower 
confidence intervals as observed from the descriptive statistics (Table 2).

Gender

Male Female

Figure 1. The participants were mainly female accounting for 59.7% and male accounting for 40.3.

Qualifica�on

BPT MPT

Figure 2. Figure illustrates that there 33.9% were BPT by qualification and 66% were MPT.
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Particular Mean SD Lower Upper Percent 

11. Do you perform head down postural drainage for ventilated patients? 3.39 1.16 3.09 3.68 48.4

13. Do  you as a physiotherapist are  involved in setting ventilator parameters 3.23 1.26 2.91 3.55 48.4

14. Do you as a physiotherapist are involved in weaning from mechanical ventilators? 3.50 1.11 3.22 3.78 53.2

15. Are you adequately trained to provide rehabilitation in the ICU 4.29 0.49 4.17 4.42 67.7

 16.  Do you  understand mechanical ventilation 4.42 0.50 4.29 4.55 58.1

 17. Do you   understand how to work with the physiologic monitoring and patient support equipment found in the ICU 4.24 0.50 4.11 4.37 69.4

 18. Are you confident in your decision making when determining which patients should/should not receive physical therapy? 4.56 0.50 4.44 4.69 56.5
19. Are you confident in discussing the appropriateness of physical therapy treatment and mobility with nurses and 
physicians 4.24 0.47 4.12 4.36 72.6

20. Do you have any specific guidelines/protocols to determine patient eligibility for physical therapy in the ICU? 3.60 1.02 3.34 3.85 63.9

21. Do you have specific guidelines/protocols to terminate a physical therapy session in the ICU? 3.71 1.00 3.46 3.96 64.5

22. In your facility, do physical therapists participate in interdisciplinary rounds on the floor/ward? 3.82 0.76 3.63 4.02 79.0

23. In your facility, do physical therapists participate in interdisciplinary rounds in the ICU? 3.92 0.77 3.72 4.12 74.2
24. A patient has been referred to physical therapy in the ICU. Does physical therapist decides at the bedside if the patient 
is ready to start a physical therapy rehabilitation program? 3.13 1.03 2.87 3.39 43.5

25. During a bedside physical therapy treatment in the ICU, a patient with a tracheostomy is unable to cough and has 
retained secretions. Do you perform suctioning in such condition? 3.69 1.05 3.43 3.96 61.3

26.  Is  There is a lack of adequate physical therapy resources(eg, not enough physical therapy staff members to provide 
physical therapy in the ICU) 3.27 0.89 3.05 3.50 45.2

27.  Is there a lack of adequate physical therapy training to provide physical therapy in the ICU? 3.32 1.04 3.06 3.59 51.6
28. Are the Patients in the ICU considered lower a priority and physical therapy is allocated to other areas/service lines 
within the hospital? 2.79 1.19 2.49 3.09 24.2

29. Is There a lack of specific consult criteria to facilitate early physical therapy for patients in the ICU? 3.08 0.96 2.84 3.33 38.7

30. Are most patients too sedated to participate in physical therapy in the ICU? 3.58 1.02 3.32 3.84 38.7
31. Does the other team members (eg. physicians, nurses, respiratory therapists) undervalue the importance of early 
physical therapy in ICU? 2.98 1.05 2.72 3.25 30.6

Table 1. Physiotherapist was involved in setting ventilator parameters.

One-Sample Test
Test Value = 3

T Df p-value Mean Difference
95% Confidence Interval of the Difference

Lower Upper
Q11 2.618 61 .011 0.39 0.09 0.68
Q13 1.411 61 .163 0.23 -0.09 0.55
Q14 3.539 61 .001* 0.50 0.22 0.78
Q15 20.645 61 .001* 1.29 1.17 1.42
Q16 22.465 61 .001* 1.42 1.29 1.55
Q17 19.481 61 .001* 1.24 1.11 1.37
Q18 24.645 61 .001* 1.56 1.44 1.69
Q19 20.887 61 .001* 1.24 1.12 1.36
Q20 4.627 61 .001* 0.60 0.34 0.85
Q21 5.598 61 .001* 0.71 0.46 0.96
Q22 8.545 61 .001* 0.82 0.63 1.02
Q23 9.346 61 .001* 0.92 0.72 1.12
Q24 .984 61 .329 0.13 -0.13 0.39
Q25 5.204 61 .001* 0.69 0.43 0.96
Q26 2.425 61 .018* 0.27 0.05 0.50
Q27 2.450 61 .017* 0.32 0.06 0.59
Q28 -1.388 61 .170 -0.21 -0.51 0.09
Q29 .659 61 .512 0.08 -0.16 0.33
Q30 4.495 61 .001* .58065 .3224 .8389
Q31 -.121 61 .904 -.01613 -.2822 .2500

*Significant at 5% level 

Table 2.  The upper and lower confidence intervals as observed from the descriptive statistics.

The test has revealed a significant statistical value with p-value is less than the 
5% significance level (i.e. 0.001 < 0.05) in our study and therefore it justifies the 

acceptance of alternate hypothesis based on the one sample t test procedure 
(Table 4).
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Barriers to Rehabilitation in the ICU n % p-value
Treatment approach is quite vague 3 5%

0.014*

Clearance from physicians 1 2%
Treatment Difficulties 3 5%

Lack of awareness and skill in terms of all the possible rehabilitation techniques and protocols 2 3%
Less staff 8 13%

Less no of ICU beds in the hospital 3 5%
Cardiologist do not refer on time 1 2%

Discharging the patient without having complete physiotherapy rehabilitation program 2 3%
Lack Hygiene Practice 1 2%
Lack Support from staff 2 3%

Communication with the interdisciplinary team 2 3%
Lack of resources & equipment’s 6 10%

Lack of patient participation 5 8%
Other health issues 5 8%

Lack of physical exercise 2 3%
Feeding time 4 6%

Physiological instability 2 3%
Sedation 3 5%
Fatigue 2 3%
None  5 8%

Table 3. Followed by lack of  staff  for  rehabilitation in ICU. 

Particular Mean SD t-value p-value
F1 3.30 0.93 2.58 0.012*
15. Are you adequately trained to provide rehabilitation in the ICU 4.29 0.49 20.64 0.001*
F2 4.40 0.40 27.40 0.001*
20. Do you have any specific guidelines/protocols to determine patient eligibility for physical therapy in the ICU? 3.60 1.02 4.62 0.001*
22. In your facility, do physical therapists participate in interdisciplinary rounds on the floor/ward? 3.82 0.76 8.54 0.001*
F3 3.36 0.57 5.03 0.001*
28. Are the Patients in the ICU considered lower a priority and physical therapy is allocated to other areas/service 
lines within the hospital? 2.79 1.19 -1.38 0.170

F4 3.28 0.82 2.68 0.009*

Table 4. Hypothesis based on the one sample t test procedure.

Discussion
Remarkably, there are very few literatures regarding the role of physiotherapists 
in intensive care units. In order to understand the role of physiotherapists, two 
things must be considered, namely the degree to which specialist physiotherapy 
services are available in the ICU, and the specific tasks that are performed by 
physiotherapists in the ICU. 

Also, there was paucity in the Literature regarding staffing levels and 
availability of physiotherapists and their role in the rehabilitation in ICU’s 
across north Karnataka. In our study we found that most of them performed 
head down postural drainage for rehabilitation for ventilated patients along with 
other techniques like percussion, vibration and mobilisation. The number of 
physiotherapists working in the ICU was 8.68 ± 13.94, while the daily time 
spent in the ICU was 5.13 ± 1.337 h, and the number of beds in ICU was 
56.55 ± 53.18. According to the core standards for ICUs, physiotherapy should 
be available 24 h a day, if required, depending on the patient’s need, and 
the suggested staffing levels are one phys iotherapist to four beds in order 
to provide both the respira tory management and rehabilitation components 
of care. Anne Lediteschke et al conducted a study that aimed to determine 
the frequency of early mobilization in intensive care unit in order to identify 
barriers to easy mobilization. This study concluded that ICU patients can be 
safely mobilized for as much as their ICU stay. Interventions that may allow 
more patients to mobilize may include changing the site of vascular catheters, 
careful scheduling of procedures, and improved sedation management. A 
study was conducted by Ann Parker et al found a similar result as in our study 
which concluded that early rehabilitation implementation in intensive care unit 
decreases the physical and mental health complications that most of the times 

occurs in the critically ill patients which are also safe and feasible if conducted 
through multidisciplinary approach. In our study the outcome measure was a 
questionnaire which was send to different physiotherapist working in ICU in 
various tertiary hospitals all over north Karnataka through which we found that the 
barriers associated with rehabilitation are lacking of staff, resources, equipment, 
patient’s participation in rehabilitation due to their health issues etc. and also a 
proper training physiotherapist and a protocol for rehabilitation is mandatory in ICU 
for enhancing the performance and quality of life of the patients.

Conclusion 

This study concluded that a proper protocol for rehabilitation in the ICU is 
necessary to enhance the performance and the quality of life of patients in 
ICU. Also, a proper trained physiotherapist is necessary for the purpose of 
rehabilitation of patient.
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Immediate effect of thoracic distraction 
thrust versus upper thoracic crossed 
hand manipulation in mechanical neck 
pain: A randomized clinical trial
Anand Heggannavar, Laxmi Battula

Introduction

By definition, neck pain is pain perceived 
as arising in a region bounded superiorly 

by the superior nuchial line, laterally by the 
lateral margins of the neck and inferiorly by 
an imaginary transverse line through the T1 
spinous process.[1] In general, most of the 

neck pain is called as soft‑tissue rheumatism 
or muscular/mechanical/postural neck 
pain.[1‑3] Patients with neck pain are common 
to visit outpatient physical therapy.[2,3] It 
was hypothesized by Bogduk and Aprill 
that mechanical dysfunction of the cervical 
spine very commonly leads to neck pain.[4]

It is seen that neck pain is associated with 
self‑reported poor general health status, 
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Abstract:
OBJECTIVES: The aim is to compare the immediate effect of thoracic spine distraction thrust and 
upper thoracic crossed hand manipulation on pain, range of motion, and disability in individuals with 
mechanical neck pain.
METHODS: A randomized clinical trial was conducted on 40 individuals of mean age 27.35 ± 6.78 
with mechanical neck pain. Individuals were allocated to one of the two groups. Group A (n = 20) 
received thoracic spine distraction thrust and Group B (n = 20) received upper thoracic crossed 
hand manipulation. Both the groups were also given Transcutaneous Electrical Nerve Stimulation 
(TENS) , hot moist pack, stretching, and exercises. The outcome measures used were the Numerical 
pain Rating (NPR) scale, cervical ranges, and Northwick Park Neck Pain Questionnaire (NPQ). The 
outcome measures were assessed pre‑ and post‑intervention.
RESULTS: The data were statistically analyzed using an independent t‑test for comparing the two 
groups and dependent t‑test for comparison of pre and post of each group. Pre‑ and post‑mean 
difference values in Group A were 2.00 ± 0.86 and 11.13 ± 5.39, for NPR scores and NPQ scores. 
Whereas, in Group B, pre‑ and post‑mean difference values were 2.00 ± 0.73 and 10.54 ± 10.05 
for NPR scores and NPQ scores. In Group A and Group B, there was improvement seen in cervical 
ranges. The comparison within groups showed a statistically significant difference (P < 0.05) in all the 
outcome measures in both Groups. There was no significant difference seen when between‑group 
comparisons were done in all outcome measures.
CONCLUSION: Thoracic spine distraction thrust and upper thoracic crossed hand manipulation, 
both were seen to be effective in pain, ranges, and disability.
Keywords:
Crossed hand thrust, distraction thrust, manipulation, manual therapy, mechanical neck pain, 
Northwick Park neck pain questionnaire, thrust
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psychological distress, and previous neck injury as well as 
to a range of factors like occupational tasks and obesity.[5] In 
women, the prevalence is higher and is seen to be increasing 
with age, and cultural variation is noted as prevalence is 
lower in Asian populations.[5,6]

There are many treatment options for neck pain 
such as massage, exercise, electromagnetic therapy, 
traction, collars, TENS, ultrasound, spray and stretch, 
acupuncture, spinal manipulation, local corticosteroid 
injections, trigger point injections, and laser therapy. 
With these interventions, the effect on mobility and 
function is not long‑lasting or is not satisfactory.[7]

The focus of any intervention for neck pain is to decrease 
the pain and improve the function of the cervical spine.[4] 
A randomized clinical trial was conducted to explore 
the inclusion of thoracic spine thrust manipulations 
into an electro‑therapy/thermal program for the 
management of patients with acute mechanical neck 
pain, concluded that inclusion of thoracic manipulation 
into electrotherapy/thermal program was effective in 
reducing neck pain and disability, and in increasing 
active cervical mobility in patients with acute neck pain.[8]

A recently published guideline for the management of 
patients with neck pain has recommended the use of 
thoracic spine thrust manipulation in the management. 
A study to compare the immediate effects of spinal 
manipulative therapy with muscle energy technique on 
pain and range of motion (ROM) in the cervical spine found 
that cervical ranges increased by both the treatments, but 
pain reduction was more by spinal manipulation than 
muscle energy technique. The thrust manipulation is 
effective may be due to synovial folds or plica release, 
because of sudden stretching the hypertonic muscles may 
be relaxed, articular or periarticular adhesions disruption 
or due to unbuckling of motion segments that have 
undergone disproportionate displacements.[9]

There are studies that showed positive effects of thoracic 
thrust manipulation in subjects with mechanical neck 
pain.[8,9] The disturbances in joint mobility in the 
thoracic spine may be an underlying contributor to 
musculoskeletal disorders in the cervical spine therefore 
improvement in cervical ranges and decrease in pain 
post manipulation. There is a lack of study comparing 
the immediate effects of two manipulation techniques, 
therefore, in present study, two manipulation techniques 
are compared. It is hypothesized that one of the 
manipulation techniques may have better effects.

Methods

Ethical clearance was obtained from the institutional 
ethical committee to conduct a randomized clinical trial 

in tertiary health care centers to compare the immediate 
effect of thoracic distraction thrust and upper thoracic 
crossed hand technique in individuals with chronic 
mechanical neck pain. The study was conducted 
from February 2016 to December 2016. The study was 
retrospectively registered under CTRI/2017/06/008805. 
Subjects were patients at tertiary care center visiting 
physiotherapy department. Subjects included in the study 
were males and females between 18 years and 44 years of 
age with mechanical neck pain (symptoms provoked by 
neck movement and/or palpation of musculature of the 
cervical region). Subjects were excluded with a history 
of trauma to the cervical and thoracic region, diagnosed 
with pathological conditions of the cervical and thoracic 
spine, have undergone spinal manipulative therapy in 
the previous 2 months and with “red flag” signs (e.g., 
Osteoporosis, infection).[8] Figure 1 shows the details 
regarding the recruitment of subjects. The eligible subjects 
were enrolled in Group A (thoracic distraction thrust) 
and Group B (upper thoracic crossed hand manipulation) 
using the envelope method. One therapist assessed 
the subjects and recorded the data and the principal 
investigator carried out the intervention. There was no 
increase in symptoms postintervention for any subject.

Outcome measures
Numeric pain rating scale
Eleven point numerical pain rate scale (0 = no pain, to 
10 = maximum pain). Reliability is 0.96 and its validity 
is high (0.86–0.95).[10] Subjects were administered the 10 
cm scale of 11 points (0–10) and was asked to quantify 
the intensity of the pain.

Northwick Park neck pain questionnaire
The NPQ is a self‑administered questionnaire that 
includes 9 sections on typical daily activities that may be 
affected by the patient’s neck pain: intensity, sleeping, 
numbness, duration, reading, television, carrying, work, 
social role, and driving.[11] Each section is scored on a scale 
from 0 to 4, with 4 representing the greatest disability, 
and the total score is obtained by summing the scores 
for the 9 sections (possible score 0–36). Questionnaire 
showed good short‑term repeatability (r = 0.84, K = 0.62) 
and internal consistency is also seen. The questionnaire 
was given to the subjects and was asked to mark the one 
of the given 4 options for available 9 questions.

Cervical range of motion
Cervical ROM was measured using goniometer. When 
ranges were taken by the same therapist universal 
goniometer have good to high reliability.[12] Subject was in 
sitting position with arms resting on the arm of the chair. 
For flexion the fulcrum was external auditory meatus, the 
stable arm was perpendicular to the ground and movable 
arm was parallel to the ground. For measuring side‑flexion, 
the fulcrum was spinous process of C7 vertebra the movable 
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and stable arm, both were perpendicular to the ground 
and movable arm was then moved to the movement of the 
neck. For the rotation vertex of the head was considered 
as the fulcrum. The movable and stable arms were parallel 
to ground. The movable arm was moved along with the 
rotation of neck considering nose as reference.

Procedure
The procedure was explained and informed consent 
was obtained from subjects. Demographic details 
were noted. Pain score and All cervical ROM were 
assessed and recorded. Northwick Park neck pain 
questionnaire (NPQ) was filled by recruited subjects. 
After conventional therapy, Group A was given 
thoracic spine distraction thrust and Group B was given 
upper thoracic crossed hand technique Immediately, 
Post‑intervention pain score and all Cervical ROM were 
noted. Northwick park NPQ was again filled by the 
subjects after 1 day of the intervention.

Conventional therapy
TENS
A frequency of 100 Hz and 250 ms stimulation for 20 min, 
two electrodes placed bilaterally to the spinous process 
of C7 vertebra with the patient in sitting position with 
head resting on hands on the table.[13]

Hot moist pack
Patient in sitting position with head resting on hands placed 
on the table. Hot moist pack placed on neck for 15 min.

Exercises
10 repetitions of cervical flexion, extension, side flexion, 
and rotation .Isometric neck muscle contractions, in 
flexion, extension, side flexion, and rotation for 5 s and 
repeat this for 10 repetitions and Stretching exercise of 
the upper trapezius and scalene muscles, for 5–8 s for 10 
repetitions of the neck.[14]

Thoracic spine distraction thrust
A high‑velocity distraction force to the mid‑thoracic 
and lower thoracic spine was given. The patient was 
sitting with the arms crossed over the chest and hands 
passed over the shoulders. The therapist placed his 
upper chest at the level of the patient’s middle thoracic 
spine and grasped the patient’s elbows. Gentle flexion 
of the thoracic spine was introduced until slight tension 
was felt in the tissues at the contact point between the 
therapist’s chest and patient’s back. Then, a high‑velocity 
distraction thrust manipulation in an upward direction 
was applied[8] [Figure 2].

Upper thoracic crossed hand
A high‑velocity, end range, thrust force applied through 
crossed hand to the upper thoracic spine. This technique 
was performed with the patient positioned prone, neck 

side bent to opposite side and the head was slightly 
rotated to the same side of the transverse process to 
be treated to obtain ligamentous tension locking. One 
hand of the therapist on patient’s head and hypothenar 
or thenar eminence of other hand over T1 transverse 
process (For treating Left T1 Transverse process left 
hand of the therapist was used for Thrust and vice 
versa). The patient was asked to breathe in and out 
several times as the tissue lack is taken up localizing the 
forces. High‑velocity low amplitude thrust is given. The 
postero‑anterior force on the transverse process of T1 was 
introduced while stabilizing hand on head effects a slight 
relative rotation in an opposite direction[15] [Figure 3].

Statistical analysis for the present study was done 
using  SPSS software version 20.0 (IBM, Armonk, NY, 
USA)  to verify the results obtained. All variables pre‑ and 
post‑intervention scores of both groups follow a normal 
distribution, it was analyzed using Kolmogorov–Smirnov 
test. Therefore, parametric tests are applied. The nominal 
data such as age, gender, height, and weight distribution 
were analyzed using Chi‑square and t‑test. Comparison 
between pre‑ and post‑intervention outcome measures 
like Numerical pain rating (NPR) scores, Northwick 
Park NPQ and cervical ranges within Group A and 
Group B and between Group A and Group B was done 
by using dependent t‑test. Probability values <0.05 were 
considered to be statistically significant.

Results

The demographic profile of the participants of both 
groups was homogeneous. Group A had 2 males and 
18 females with a mean age of 25.80 + 5.81 and mean 
body mass index (BMI) of 22.32 + 2.73. Group B had 
3 males and 17 females with a mean age of 28.90 + 7.45 
and mean BMI of 22.79 + 4.77 [Tables 1 and 2].

Pre‑intervention NPR scale (NPRS) score was 6.15 ± 0.88 
which reduced to 4.15 ± 0.99 after the intervention. 

Allocation

Analysis

Assessed for eligibility (n = 47)

Excluded as did
not meet inclusion

criteria (n = 7)

Recruited (n = 40)

Allocated to Group A:
Thoracic distraction

thrust (n = 20)

Allocated to Group B:
Upper thoracic crossed

hand manipulation
(n = 20)

Analyzed n = 20 Analyzed n = 20

Figure 1: CONSORT flow diagram
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Figure 2: Thoracic distraction thrust Figure 3: Upper thoracic crossed hand manipulation

2.0 ± 0.86 was mean reduction in pain. 32.52% reduction 
was seen immediately in Group A. Preintervention NPRS 
score was 6.35 ± 1.14 which reduced to 4.35 ± 1.18 after 
the intervention. 2.0 ± 1.15 was mean reduction in pain. 
31.50% reduction was seen immediately in Group B.

The mean increase in flexion ROM was 6.75 ± 4.94 in 
Group A and 14.50 ± 4.84 in Group B. Mean increase in 
extension ROM was 5.50 ± 3.59 in Group A and 6.75 ± 4.94 
in Group B. Mean increase in left side flexion ROM was 
7.25 ± 3.80in Group A and 6.50 ± 3.28 in Group B. Mean 
increase in right side flexion ROM was 6.25 ± 4.83 in 
Group A and 6.50 ± 4.89 in Group B. Mean increase in left 
rotation ROM was 9.75 ± 6.38 in Group A and 10.50 ± 4.84 
in Group B. Mean increase in right rotation ROM was 
9.0 ± 6.20in Group A and 11.25 ± 4.83 in Group B.

Preintervention Northwick Park NPQ score was 
36.56 ± 9.43 which reduced to 25.44 ± 7.59 after 
intervention. 11.13 ± 5.39 was mean reduction. 30.44% 
reduction was seen immediately in Group A and in 
Group B, Northwick Park NPQ  score of 35.31 ± 11.44 
reduced to 24.78 ± 10.31. 10.54 ± 10.05 was mean 
reduction and 29.84% reduction was seen immediately .

In Group A and Group B from pre‑ to post‑intervention 
values, there was a statistically significant change in 
NPR scores, all cervical ROM degrees and NPQ score 
with P = 0.001 respectively.

When the NPR score, all cervical ranges and NPQ score 
were analyzed between Group A and Group B from 
baseline to post‑intervention, it revealed no statistical 
significance with P values more than 0.05 [Tables 3‑5].

Discussion

The present study was conducted to find the immediate 
effects of two manipulative techniques in Mechanical 

neck pain. It is evident according to the previous studies 
conducted that the prevalence of neck pain is more in 
women than in men.[16] In the present study, there were 
total 35 females and 5 males.

The conventional therapy included TENS, hot moist, 
stretching, and isometrics exercises. TENS and hot moist 
pack lead to reduction in pain levels. The mechanism 
behind the pain relief by conventional TENS is that 
the stimulation by TENS will enable the impulses to be 
carried through the large‑diameter afferent nerve which 
leads to presynaptic inhibition of nociceptive Aβ and C 
fibers at the level. Hot moist when applied there is nerve 
stimulation as well as there is an increase in the rate of 
metabolism which causes the sedative effect, increase 
in local blood flow, and facilitating healing and repair 
which leads to pain relief.[13]

The explanation for reduction in pain post the 
manipulation remains yet unclear, the possible reason 
could be the correction of biomechanics of the thoracic 
spine, leading to the equal distribution of forces. Few 
previous studies demonstrated that when manual 
therapy interventions are directed at the spine there 
may be improvements recorded in pain in regions 

Table 2: Age and body mass index comparison
Variable Groups n Mean SD t P
Age (years) Group A 20 25.80 5.81 −1.4678 0.1504

Group B 20 28.90 7.45
BMI Group A 20 22.32 2.73 −0.3860 0.7016

Group B 20 22.79 4.77
SD: Standard deviation, BMI: Body mass index

Table 1: Gender distribution
Gender Group A Group B Total
Males 2 3 5
Females 18 17 35
Total 20 20 40
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distant to the area, in which the treatment is actually 
directed. In addition, other studies have demonstrated 
that mobilization/manipulation techniques directed 
at impaired motion segments were no more beneficial 
than the treatment of randomly selected segments.[2] 
Manipulation techniques have neurophysiological effects 
on sensory receptors in peripheral tissues, on neural 
tissue within the intervertebral foramen, on central 
facilitation, somatosomatic reflexes, on somatovisceral 
reflexes. Thoracic distraction thrust and Crossed 
hand manipulation technique both are shown to have 
similar effects in individuals with mechanical neck 
pain. Manipulation techniques have no one definite 
explanation for its mechanism in reducing pain 
and improving movement. A model proposed that 
manipulation techniques work by various mechanisms, 

namely, mechanical stimulus, neurophysiological 
mechanism, peripheral mechanism, spinal mechanism, 
supraspinal mechanism.[17]

The increase in cervical ranges in the present study 
correlates to a randomized controlled trial which 
was conducted to assess the effectiveness of thoracic 
manipulation on patients with chronic mechanical neck 
pain, they had two groups experimental group who 
were given thoracic manipulation and the controlled 
group who did not receive thoracic manipulation, both 
the groups were given infra‑red radiation and standard 
education material. They had found that the in the 
experimental group had shown the higher measure 
of pain reduction and improvement in dysfunction, 
significant increase in neck ROM s and were maintained 

Table 4: Comparison of cervical ranges between and within Group A and Group B by independent and 
dependent t‑test respectively

Pre Post Mean difference P‡ t P†

Flexion
Group A 36.25±8.87 43.0±6.96 6.75±4.94 0.0001* −0.0346 0.5807
Group B 33.5±6.71 41±7.54 14.50±4.84 0.0001*

Extension
Group A 41.25±10.11 46.75±8.63 5.50±3.59 0.0001* −0.9153 0.3658
Group B 37±8.18 43.75±8.25 6.75±4.94 0.0001*

Left side‑flexion
Group A 30.25±4.13 37±3.44 7.25±3.80 0.0001* 0.6682 0.5081
Group B 31.5±5.66 38.0±4.10 6.50±3.28 0.0001*

Right side‑flexion
Group A 29.25±45.20 35.0±3.59 6.25±4.83 0.0001* −0.1626 0.8717
Group B 32.25±5.50 38.75±4.83 6.50±4.89 0.0001*

Left rotation
Group A 53.75±14.86 63.50±12.47 9.75±6.38 0.0001* −0.4188 0.6777
Group B 55.50±12.56 66.0±12.52 10.50±4.84 0.0001*

Right rotation
Group A 50.5±14.32 63.50±12.99 9.0±6.20 0.0001* −1.2802 0.2082
Group B 55.25±14.28 66.50±11.93 11.25±4.83 0.0001*

*P<0.05, ‡Within the groups, †Between the groups

Table 3: Comparison of numerical pain rating scores between and within Group A and Group B by independent 
and dependent t‑test respectively

Pre Post Mean difference Percentage change P
Group A 6.15±0.88 4.15±0.99 2.0±0.86 32.52 0.0001*
Group B 6.35±1.14 4.35±1.18 2.0±1.15 31.50 0.0001*
t ‑0.0
P 1
*P<0.05

Table 5: Comparison of Northwick park neck pain questionnaire scores (percentage) between and within Group 
A and Group B by independent and dependent t‑test respectively

Pre Post Mean difference Percentage change (%) P
Group A 36.56±9.43 25.44±7.59 11.13±5.39 30.44 0.0001*
Group B 35.31±11.44 24.78±10.31 10.54±10.05 29.84 0.0001*
t 0.2324
P 0.8175
*P<0.05

[Downloaded free from http://www.pjiap.org on Thursday, August 19, 2021, IP: 182.48.231.73]
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even at 6‑month follow‑up.[14] Though in the present 
study, only 1‑week follow‑up was done, the effect could 
have been maintained if long‑term follow‑up would have 
been done. They suggest that the improvement may be 
due to biomechanical restoration of cervical‑thoracic 
junction movement which leads to reduced stress and 
therefore, pain reduction with an increase in ranges 
and also improving quality of life.[8,14] The increase in 
range according to the previous studies could be due 
to the biomechanical rearrangement of the region and 
reduction in pain.[8,14] The restoration of zygopophyseal 
joint mobility and joint play, leads to the major 
mechanical changes after performing the manipulation. 
The combined effect of manipulation with exercises has 
helped to reduce the pain and increase the cervical ranges 
in both the groups.[8,9,14]

There was a study conducted to examine the immediate 
effect of thoracic manipulation in patients with 
mechanical neck pain, in which they had experimental 
group whom thoracic manipulation was given and 
another group was the placebo group. They had found 
similar results like the present study, the pain had 
reduced along with disability.[2] The improvement in 
disability showed enhanced functional activity which 
was due to decreased pain and improved ranges which 
is evident with NPQ scores.

There are some limitations of the study, as study has 
only analyzed immediate effects unequal distribution of 
gender and control group was lacking. In future studies, 
isolated comparison of both the manipulation techniques 
can be done and long‑term effects can be studied.

Conclusion

Thoracic spine distraction thrust and upper thoracic 
crossed hand manipulation, both were seen to be 
effective in decreasing pain, increasing ranges, and 
improving functional disability. In individuals with 
mechanical neck pain, any of the two manipulations 
techniques may be used as an adjunct treatment.
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Knowledge, Awareness, and Practices of Breast 
Cancer in Belagavi

Preeti Kore1, Renuka Metgud2, Harpreet Kour3, Preeti Bhupali4, Snehal Dharmayat5, 
Meenakshi Maste6, Neha Dhaded7

ABSTRACT
Background and Objectives: Breast cancer is a global health concern. This study was conducted to assess 
the knowledge, beliefs, and awareness of breast cancer as well as to assess the knowledge on breast self-
examination (BSE) and clinical breast examination (CBE) in Belagavi. Methods: The questionnaire-based 
pilot study was conducted among 20–70 years aged females without any history of breast cancer from rural 
and urban areas of Belagavi. Information about knowledge and beliefs about breast cancer was collected 
with a pre-tested, semi-structured questionnaire. Findings of BSEs and CBEs were recorded. Sample size 
for this pilot study was taken as 5% of the total sample size and therefore, 207 female staff from various 
educational institutions and a teaching hospital was enrolled for the study. Data were analyzed using the 
Chi-square test. P < 0.05 was considered statistically significant. Results: Awareness of breast cancer 
was five-folds higher in urban than in rural areas. The odds of perception about breast cancer was 4.90 
(confidence interval [CI] = l 2.2, 10.94) times higher in the urban than in the rural area. Similar results 
were seen for the BSEs with an odds ratio of 5.03 (CI = 1.18, 21.30). Conclusion: Women from urban areas 
of Belagavi have a fair knowledge and awareness about breast cancer and are also fairly well versed with 
BSE technique. More awareness about breast cancer, its evaluation and need for early intervention need to 
be created among the rural population.
KEY WORDS:  Breast Cancer Awareness, Self-breast examination, Clinical Breast Examination
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Introduction
Breast cancer is the most common type of cancer 
among Indian women with age adjusted rates as 
high as 25.8/100,000 women and mortality being 
12.7/100,000 women.[1] According to a survey 
conducted by Indian Council of Medical Research 
in the metropolitan cities during 1982–2005, the 
incidence of breast cancer has almost doubled.[2] 
Studies have reported that in every 4- min one woman 
is estimated to be diagnosed with breast cancer and 
in every 8- min one causality due to breast cancer 

is observed in India. In 2012, approximately 70,218 
fatalities were recorded due to breast cancer in India, 
which was the highest in the world for that year.[3]

Risk factors for developing breast cancer are age, 
diet, waist-to-hip ratio, body mass index (BMI), high-
density lipoproteins, cholesterol, triglyceride level, 
more than three pregnancies, years of menstruation, 
atypical hyperplasia in the previous biopsy, and a 
history of carcinoma in relatives.[4] Several studies 
have reported that the early detection of breast 
cancer by screening is effective in the prevention 
of disease progression. Clinical breast examinations 
(CBE) like mammography are not feasible for 
developing countries due to economic constraints. 
Hence, advocating breast self-examination (BSE) 
and promoting awareness are recommended. BSE 
familiarizes women with both the appearance and 
the feel of their breasts and helps in detection of any 
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abnormal changes in breasts as early as possible and 
raises the awareness about early detection of breast 
cancer, particularly among the rural areas.[5]

Around 20–30% of women wait for about 12 weeks 
or more after self-discovery of a breast symptom to 
meet a health-care provider for help, and such delays 
could lead to poor survival. Comprehension of the 
factors that influence patient delay is quintessential 
for the development of an effective and targeted 
health intervention program. These interventions 
could also plummet the incidence rates.[6]

This study proposed to evaluate the knowledge, 
attitude, and practices (KAP) of the participants. 
The knowledge possessed by a community refers 
to their understanding of any given topic. Attitude 
refers to their feelings towards this subject, as well 
as any preconceived ideas that they may have 
towards it. Practice refers to the ways in which they 
demonstrate their knowledge and attitude through 
actions. Understanding the levels of KAP is crucial 
to create awareness and customize the interventional 
programs for each community.[7] BSE is a simple, 
quick, safe, and non-invasive process.[8] CBE 
contributes to the early detection of breast cancer, 
identifies previously undetected masses, more so in 
women below 40 years in whom mammography is 
not recommended. It not only promotes the practice 
of BSE but also encourages subjects to evaluate their 
assessment of BSE.[9]

This pilot study was undertaken to assess knowledge, 
attitude, and practices of breast cancer among 
women of Urban and Rural regions of Belagavi.

Methodology
A cross-sectional pilot study was taken up by regional 
Cell for Women, Belagavi District (Southern India).

Sample size calculation
According to census data 2011, total female 
population above 7 years was 20,54,090.[10] From 
Belagavi (rural and urban), 10 towns and 20 villages 
were randomly selected and from their 4000 samples 
were randomly selected using probability 
proportional to size sampling. Sample size for this 
pilot study was taken as 5% of the total sample size. 
Hence, 207 female staff from various educational 
institutions and a teaching hospital was enrolled for 
the study. The study was conducted from February 
2019 to December 2019.

Females in the age group of 20–70 years were 
included and known cases of breast cancer were 
excluded from the study. Informed consent was 
taken in their local language from the subjects. 
Ethical clearance was obtained from the Institutional 
Ethical Committee (Ref. MDC/DOME/155 dated 
05-11-2019).

A pre-tested, semi-structured questionnaire, and 
with 40 pertinent questions were structured with 
four sub-sections (Parts A to D). Part A included the 
baseline data (age, nativity, religion, diet- vegetarian/
non-vegetarian, parity, assessment of risk factors 
such as history of breast cancer in family, 
reproductive history, lactation history, history of 
contraceptive methods used, history of hormonal 
therapy, age of menarche, age of menopause, and 
alcohol and tobacco usage) was collected. Height 
was measured using the commercial Stadiometer 
to the nearest 0.5 cm. National Council of Health 
Center/World Health Organization reference data 
based on height for age was used for the present 
study to define stunting. Weight was recorded with 
digital scale with an accuracy of +100 g. BMI was 
calculated by Quetelet’s equation.[11,12] Health status 
of subjects was assessed taking a detailed history 
and by performing thorough clinical examination by 
principal investigator.

Part B scrutinized the knowledge of the participants 
with 15 relevant questions. Part C was assigned to 
document the clinical findings and Fine-Needle 
Aspiration Cytology (FNAC), reports if any. 
Part D was allotted to record notes and remarks 
(Annexure 1).

The questionnaire was taken from previous studies 
and modified as per the requirement and validated 
by this pilot study. The survey was carried out by 
a core team comprising two doctors and six nurses 
from the obstetrics/gynecology department. The 
questionnaire was duly filled by the core team using 
the interview method before clinical examination. 
The CBE was performed by the core team, which 
was trained and monitored by the subject experts. 
In the event of a clinical suspicious or ambiguity, 
the subjects were sent for FNAC investigation to the 
department of pathology.

Only the subjects who were aware regarding the self-
examination were included in this sub-section of 
the study. In the pro forma section II (Annexure II) 
question numbers 3, 4, 5, 6, 9, 10, and 11 were 
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included to calculate the total score. For questions 
4 and 5 option 2 were correct and for question 6 
option one was correct, while for questions 9, 10, 
and 11 options 3, 3, and 1 were considered as correct 
answer, respectively.

Similarly, subjects who were aware about clinical 
examination were included in this sub-section of 
the study. In the pro forma’s section II (Annexure 1) 
question numbers 13 to 16 were included to calculate 
the total score. For question 13 option 2 was correct 
and for question 14 option 2 or 3 were correct, while 
for questions 15 and 16 option 1 were considered as 
the correct answer.

The scoring system implemented was as follows: 
When the answer was correct it was scored “2.” In 
the case of multiple choice questions, when multiple 
options were answered along with the correct 
answer, it was considered as partial knowledge and 
it was scored as “1.” To calculate the total score, the 
overall percentage was considered. Socio-economic 
status (SES) was classified based on modified 
Kuppuswamy socioeconomic scale.[13]

Descriptive analysis of the data was done using 
SPSS Statistics 23.0 and Excel. Continuous variables 
were presented in mean ± standard deviation form. 
Categorical variables were presented as frequency 
tables. Odds ratio has been used for the assessment 
of effect size of the test. Categorical variables were 
calculated using Chi-square test. P < 0.05 was 
considered as significant.

Results
The study included 207 subjects in the age range 
of 20–70 years. The baseline characteristics of the 
cohort were documented. Subjects were grouped 
into four categories from 18 to 45 years based on age. 
A majority of the subjects (n = 74) were in the age 
of 36–45 years. The mean height was 5.12 ± 0.44 
(in ft) and weight was 59.03 ± 10.29 (in kgs). As per 
the educational profile, 155 (74.88%) of the subjects 
in the study were well educated whereas 7 (3.38%) 
were illiterates and 99.03% were working women. 
As per SES, 16 (47.06%) were from middle class 
family in rural areas and 70 (40.46%) were from 
urban areas, followed by 15 (44.12%) from the lower 
middle class in rural area and 44 (25.43%) from the 
upper middle class in urban area. Least population 
was from the upper middle Class 1 (2.94%) from 
rural area and 28 (16.18%) were from upper class in 
urban area. A majority of the subjects in the sample 

were married, whereas 18.36% were single and the 
other 5.31% were divorced/widowed.

The risk factors for breast cancer were assessed. 
Among the total subjects screened, 13 (6.28%) 
had a family history of breast cancer. History of 
other cancers was reported in 18 (8.7%) women. 
History of fibrocystic and endometriosis diseases 
was reported in 9 (4.35%) and 4 women (1.93%), 
respectively. Thyroid hormone imbalance was noted 
in 23 (11.11%). About 3(1.73%) from urban area had 
previously noticed lumps in their breast while none 
of the subjects from rural place had noticed lumps 
in their breast. A majority of the subjects were 
not on any medication, whereas as 9 (4.35%) and 
11 (5.31%) had taken drugs to prevent abortion and 
for regulating menstrual cycle, respectively.

Using Chi-square test with simulation, health 
status of subjects was observed to be significantly 
associated with the geographic area (P = 0.0345) 
(Table 1).

Majority of the subjects in both rural and urban areas 
had good health. Using Chi-square test, distribution 
of women having children is approximately equal in 
rural and urban areas (P = 0.6332). In urban places, 
majority of subjects had their first child in the age 
group of 20–25 years followed by 26–31 age groups. 
Only two subjects in the urban area had their first 
child in the age of above 36 years whereas in rural 
areas, majority of the subjects had their first child at 
the age of “<20 years,” followed by “20–25” whereas 
none of the subjects in rural area had their child 
after 36 years.

Majority of the subjects (72.95%) were still 
menstruating normally whereas for 31 (14.98%) 
subject’s had attained menopause. For majority of 
the subjects, age of menarche was “13–14” years, 
followed by “14-16,” “10-12” and 36 (17.39%) of total 
subjects were not sure about their age of menarche. 
Majority of the subjects in the sample were not sure 
about their age of menopause (Table 1).

The participants from the urban area were well 
aware about self-examination (P<0.001) as well as 
about clinical examination (P=0.0039) (Table 1).

Majority of subjects had heard about breast cancer 
through media. Many subjects considered breast 
cancer as a serious disease (88.1%) while 64.29% 
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subjects were aware about the risk factors. Around 
61.31% population were aware regarding the 
symptoms of breast cancer. More than half of the 

population knew that breast cancer would spread 
to other parts of the body, and about the screening 
programs for breast cancer.

Table 1: Distribution of subjects based on biological life

Factors Sub-category Rural (n, [%]) Urban (n, [%]) Total (n, [%]) P-value

Health status Poor 1 (2.94) 3 (1.73) 4 (1.93) 0.0345cs

Good 32 (94.12) 133 (76.88) 165 (79.71)

Excellent 1 (2.94) 37 (21.39) 38 (18.36)

Number of Children None 4 (11.76) 19 (10.98) 23 (11.11) 0.6332c

One 11 (32.35) 52 (30.06) 63 (30.43)

Two 10 (29.41) 63 (36.42) 73 (35.27)

3 or more 3 (8.82) 7 (4.05) 10 (4.83)

Not applicableA 6 (17.65) 32 (18.5) 38 (18.36)

Maternal age at first 
childbirth (years)

<20 12 (35.29) 33 (19.08) 45 (21.74) 0.1314cs

20–25 9 (26.47) 48 (27.75) 57 (27.54)

26–31 2 (5.88) 36 (20.81) 38 (18.36)

31–36 1 (2.94) 3 (1.73) 4 (1.93)

above 36 0 (0) 2 (1.16) 2 (0.97)

Not applicableB 10 (29.41) 51 (29.48) 61 (29.47)

Breast feeding Yes 17 (50) 91 (52.6) 108 (52.17) 0.7014c

No 7 (20.59) 31 (17.92) 38 (18.36)

Not applicableB 10 (29.41) 51 (29.48) 61 (29.47)

Duration of breastfeeding Never 1 (2.94) 4 (2.31) 5 (2.42) 0.4418c

<6 months 0 (0) 11 (6.36) 11 (5.31)

<1 year 6 (17.65) 35 (20.23) 41 (19.81)

>1 year 18 (52.94) 76 (43.93) 94 (45.41)

Not applicable 9 (26.47) 47 (27.17) 56 (27.05)

Menstruation details Still having menstrual periods 25 (73.53) 126 (72.83) 151 (72.95) 0.3473c

Not sure, periods are irregular 6 (17.65) 19 (10.98) 25 (12.08)

Menstrual periods have 
stopped permanently

3 (8.82) 28 (16.18) 31 (14.98)

Age at Menarche (years) Not sure 6 (17.65) 30 (17.34) 36 (17.39) 0.3683c

<10 0 (0) 2 (1.16) 2 (0.97)

10–12 11 (32.35) 31 (17.92) 42 (20.29)

13–14 9 (26.47) 62 (35.84) 71 (34.3)

14–16 8 (23.53) 48 (27.75) 56 (27.05)

Age at Menopause (years) <44 4 (11.76) 10 (5.78) 14 (6.76) 0.5237cs

45–50 4 (11.76) 28 (16.18) 32 (15.46)

51–55 0 (0) 3 (1.73) 3 (1.45)

56–60 0 (0) 1 (0.58) 1 (0.48)

Not sure 26 (76.47) 131 (75.72) 157 (75.85)

c Chi-square test, cs- Chi-square test with simulation, AIndicates the subjects who were single, BIndicates subjects who were single 
and without having a child
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Using odds ratio, odds of perception about breast 
cancer was 4.90 [Confidence Interval (CI) 2.2, 10.94] 
times higher in the urban than in the rural area 
(Table 2).

Odds of believing “early detection of breast cancer 
can reduce mortality rate?” was 3.44 (CI: 1.61, 7.35) 
times higher in women living in the urban areas than 
rural areas. Using Chi-square test with simulation, 
the attitude about undergoing breast screening was 
significantly associated with the place of residence 
(P=0.005) (Table 3).

Among the study subjects, 125 (60.39%) were aware 
regarding BSE of which 69 (55.2%) had performed BSE 

at least once in their life. Percentage of subjects who 
performed BSE was approximately equal in rural and 
urban places of Belgaum. Among the subjects aware 
of BSE, 110 (88%) thought that it aided in the early 
detection of breast cancer. Among the study subjects, 
50 (40%) recommended a monthly evaluation of BSE 
and 40 (32%) believed that self-examination is to 
be performed whenever one noticed any changes in 
the breast. Among the subjects who were aware of 
BSE, 97 (77.6%) were aware of the benefits about the 
BSE (Early detection of breast cancer). Furthermore, 
99 (79%) agreed to consult a doctor if they found any 
abnormalities during the self-examination. About 
80 (64%) among the total subjects, conducted the 
assessment themselves (Table 4).

Table 2: Knowledge of breast cancer

Knowledge based questions Options Rural (n, [%]) Urban (n, [%]) Total (n, [%])

Have you ever heard about breast cancer? Yes 19 (55.88) 149 (86.13) 168 (81.16)

No 15 (44.12) 24 (13.87) 39 (18.84)

What is your source (s) of information?* 1 5 (26.32) 32 (21.48) 37 (22.02)

2 6 (31.58) 38 (25.5) 44 (26.19)

3 0 (0) 4 (2.68) 4 (2.38)

4 1 (5.26) 9 (6.04) 10 (5.95)

5 1 (5.26) 10 (6.71) 11 (6.55)

6 2 (10.53) 6 (4.03) 8 (4.76)

Multiple 4 (21.05) 50 (33.56) 54 (32.14)

Is breast cancer a serious disease?* Yes 16 (84.21) 132 (88.59) 148 (88.1)

No 3 (15.79) 17 (11.41) 20 (11.9)

Do you know about the risk factors of breast cancer?* Yes 13 (68.42) 95 (63.76) 108 (64.29)

No 6 (31.58) 54 (36.24) 60 (35.71)

Do you know about the signs and symptoms of breast 
cancer?*

Yes 11 (57.89) 92 (61.74) 103 (61.31)

No 8 (42.11) 57 (38.26) 65 (38.69)

Do you know anything about the pre-diagnostic tests that 
are available for breast cancer?*

Yes 7 (36.84) 67 (44.97) 74 (44.05)

No 12 (63.16) 82 (55.03) 94 (55.95)

Can breast cancer be treated?* Yes 17 (89.47) 139 (93.29) 156 (92.86)

No 2 (10.53) 10 (6.71) 12 (7.14)

Can breast cancer spread to other parts of the body?* Yes 11 (57.89) 78 (52.35) 89 (52.98)

No 8 (42.11) 71 (47.65) 79 (47.02)

Do you think breast cancer is hereditary?* Yes 10 (52.63) 72 (48.32) 82 (48.81)

No 9 (47.37) 77 (51.68) 86 (51.19)

Are you aware about any screening programs for breast 
cancer?*

Yes 6 (31.58) 58 (38.93) 64 (38.1)

No 13 (68.42) 91 (61.07) 104 (61.9)

Do you think that women who went through menopause after 
55 years have a high risk of suffering from breast cancer?*

Yes 7 (36.84) 58 (38.93) 65 (38.69)

No 12 (63.16) 91 (61.07) 103 (61.31)

*Subjects exclusively aware of breast cancer were included. 1: Books/Newspaper; 2: Media (TV, Radio, or internet); 3: Hospital; 4: 
Conferences/Seminars/Lecture; 5: Friends; 6: Others
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Odds of women aware of about self-examination was 
6.65 (CI: 2.48, 12.90) times higher in the urban area 
than in the rural area. Among the subjects who were 
aware about self-examination, odds of considering 
that BSE was helpful in the early detection of breast 
cancer was 7.64 (CI: 1.78, 32.69) times higher in 
urban area than rural area. Among the subjects aware 
of self-examination, odds of consulting a doctor in 
the case of discovering an abnormality during self-
examination, was 5.65 (CI: 1.40, 22.87) times higher 
in urban women when compared to rural women 
(Table 4).

We observed that among a total of 207 subjects, 
110 (53.14%) had heard about CBEs. Out of 34 
subjects from the rural area, 11 (32.35%) were aware 

of CBE, whereas among 173 subjects from the urban 
area of Belgaum, 99 (57.23%) were aware about 
CBE. Almost all the subjects who had heard about 
CBE believed it to be a tool in the early detection 
of breast cancer. 70 (63%) of the subjects who were 
aware about CBE considered that a doctor should 
perform the clinical examination (Table 5).

Using Chi-square test with simulation, self-
examination score category was significantly 
associated with place of residence. Using odds ratio, 
the odds of having good scores of self-examinations 
was 5.03 (CI: 1.18, 21.30) times higher in urban 
area than in rural area. Using Chi-square test 
with simulation, clinical examination score was 
independent of place of residence (Table 6).

Table 3: Beliefs/Attitude toward breast cancer

Questions based on belief/Attitude Options Rural (n, [%]) Urban (n, [%]) Total (n, [%])

Is breast cancer a punishment from God? Yes 6 (17.65) 12 (6.94) 18 (8.7)

No 28 (82.35) 161 (93.06) 189 (91.3)

If one of your friends or family has breast 
cancer, do you think that you will also 
suffer from the same?

Yes 1 (2.94) 4 (2.31) 5 (2.42)

No 33 (97.06) 169 (97.69) 202 (97.58)

Do you think giving birth after 30 years 
increases the risk of breast cancer?

Yes 7 (20.59) 48 (27.75) 55 (26.57)

No 27 (79.41) 125 (72.25)  152 (73.43)

Do you think smoking and drinking can 
cause breast cancer?

Yes 16 (47.06) 110 (63.58) 126 (60.87)

No 18 (52.94) 63 (36.42) 81 (39.13)

Do you feel that early detection of breast 
cancer can reduce the mortality rate? 

Yes 17 (50) 134 (77.46) 151 (72.95)

No 17 (50) 39 (22.54) 56 (27.05)

Do you think use of brassieres is one of 
the reasons for breast cancer?

Yes 9 (26.47) 77 (44.51) 86 (41.55)

No 25 (73.53) 96 (55.49) 121 (58.45)

What do you feel about undergoing breast 
screening?

It is better to detect early 18 (52.94) 136 (78.61) 154 (74.4)

It can be done only when 
the need arises

3 (8.82) 12 (6.94) 15 (7.25)

I do not feel anything 13 (38.24) 25 (14.45) 38 (18.36)

Breast cancer patients should not be 
allowed to breast feed. What is your 
perception?

Yes 15 (44.12) 92 (53.18) 107 (51.69)

No 19 (55.88) 81 (46.82) 100 (48.31)

Do you have any gender preferences for 
healthcare practitioners for undergoing 
breast screening?

Yes 15 (44.12) 84 (48.55) 99 (47.83)

No 19 (55.88) 89 (51.45) 108 (52.17)

In your point of view, what is the main 
barrier in undergoing breast screening?

Shyness 12 (35.29) 50 (28.9) 62 (29.95)

Lack of knowledge 15 (44.12) 67 (38.73) 82 (39.61)

Fear of diagnosis of 
cancer

3 (8.82) 21 (12.14) 24 (11.59)

No facilities 3 (8.82) 9 (5.2) 12 (5.8)

All the above 1 (2.94) 26 (15.03) 27 (13.04)
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Table 4: Knowledge and practice about BSE

Questions on BSE Options Rural (n, [%]) Urban (n, [%]) Total (n, [%])

Are you aware about BSE? Yes 9 (26.47) 116 (67.05) 125 (60.39)

No 25 (73.53) 57 (32.95) 82 (39.61)

Have you ever performed 
BSE?*

Yes 5 (55.56) 64 (55.17) 69 (55.2)

No 4 (44.44) 52 (44.83) 56 (44.8)

Do you think that BSE is 
helpful in the early detection of 
breast cancer? *

Yes 5 (55.56) 105 (90.52) 110 (88)

No 4 (44.44) 11 (9.48) 15 (12)

How often should BSE be 
performed? *

Weekly 0 (0) 17 (14.66) 17 (13.6)

Monthly 2 (22.22) 48 (41.38) 50 (40)

If, we notice change in chest 4 (44.44) 36 (31.03) 40 (32)

Do not know 3 (33.33) 15 (12.93) 18 (14.4)

When is the correct time to 
perform BSE?*

Before menstruation 1 (11.11) 6 (5.17) 7 (5.6)

After menstruation 2 (22.22) 50 (43.1) 52 (41.6)

Any time 2 (22.22) 35 (30.17) 37 (29.6)

Do not know 4 (44.44) 25 (21.55) 29 (23.2)

What is the best posture for 
BSE?*

Standing in front of mirror 4 (44.44) 72 (62.07) 76 (60.8)

Sitting 1 (11.11) 8 (6.9) 9 (7.2)

Lying 1 (11.11) 14 (12.07) 15 (12)

No idea 3 (33.33) 22 (18.97) 25 (20)

What is the reason for not 
practicing BSE?*

Afraid of diagnosed with breast 
cancer

3 (33.33) 20 (17.24) 23 (18.4)

Do not know how to do it correctly 2 (22.22) 34 (29.31) 36 (28.8)

Do not like to touch one’s own body 0 (0) 8 (6.9) 8 (6.4)

Forgot to practice BSE 1 (11.11) 5 (4.31) 6 (4.8)

Not at risk of getting cancer 0 (0) 6 (5.17) 6 (4.8)

None of the above 3 (33.33) 41 (35.34) 44 (35.2)

All the above 0 (0) 2 (1.72) 2 (1.6)

What are the signs of breast 
cancer? *

Development of lump 3 (33.33) 60 (51.72) 63 (50.4)

Discharge other than breast milk 1 (11.11) 6 (5.17) 7 (5.6)

Swelling of breast 0 (0) 7 (6.03) 7 (5.6)

Skin irritation or dimpling 2 (22.22) 0 (0) 2 (1.6)

None of the above 1 (11.11) 2 (1.72) 3 (2.4)

All the Above 2 (22.22) 41 (35.34) 43 (34.4)

Do you know the benefits of 
BSE?*

Yes 5 (55.56) 92 (79.31) 97 (77.6)

No 4 (44.44) 24 (20.69) 28 (22.4)

If you discover any abnormality 
during BSE, will you visit a 
doctor?*

Yes 4 (44.44) 95 (81.9) 99 (79.2)

No 5 (55.56) 21 (18.1) 26 (20.8)

BSE is done by* Yes 6 (66.67) 74 (63.79) 80 (64)

No 3 (33.33) 42 (36.21) 45 (36)

*Questions posed to only who were aware of BSE. BSE: Breast self-examination
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Discussion
Breast cancer is the most common type of cancer in 
Indian women with a considerable mortality rate. 
It can be associated with the lack of awareness, 
knowledge, and practice about breast cancer. This 
study focused on the screening women from both 
urban and rural areas to assess the knowledge, 
awareness, and beliefs regarding breast cancer. 
Subject’s knowledge regarding BSE and CBE was 
also assessed in the study.

In the current study, 36–45 years were the most 
common age group whereas in a study conducted 
by Grunfeld et al. (2002), 25–34 years were found 
to be the most common age group.[6] This may be 
due to the variations from one region to another. 

Most of the subjects from the current study were 
from the middle class (47.06%), while in a study 
conducted by Sehrawat et al. (2016), more subjects 
were found to be from the upper middle class 
(55.3%).[14]

The results of the Birhane et al. (2017) showed 
that knowledge and practices of BSE among female 
students were 64%, 30.25% had a good knowledge 
and 28.3% had performed BSE.[15] The varying 
results between the two studies may be due to the 
difference in the study population considered for 
the study. Respondents in some studies[16-18] had a 
good perception toward breast cancer while in the 
present study, a moderate knowledge about breast 
cancer was observed.

Table 5: Knowledge about CBE

Questions on CBE Options Rural (n, [%]) Urban (n, [%]) Total (n, [%])

Have you ever heard about CBE? Yes 11 (32.35) 99 (57.23) 110 (53.14)

No 23 (67.65) 74 (42.77) 97 (46.86)

Do you think that CBE is useful in the 
early detection of Breast cancer? *

Yes 11 (100) 96 (96.97) 107 (97.27)

No 0 (0) 3 (3.03) 3 (2.73)

Who should perform CBE? * Individual 2 (18.18) 10 (10.1) 12 (10.91)

Nurse 3 (27.27) 10 (10.1) 13 (11.82)

Doctor 4 (36.36) 66 (66.67) 70 (63.64)

Do not know 2 (18.18) 9 (9.09) 11 (10)

Anyone 0 (0) 4 (4.04) 4 (3.64)

How often should CBE be done? * Monthly 2 (18.18) 28 (28.28) 30 (27.27)

Yearly 6 (54.55) 30 (30.3) 36 (32.73)

When Abnormality found 
on BSE

3 (27.27) 21 (21.21) 24 (21.82)

Do not know 0 (0) 20 (20.2) 20 (18.18)

What is the best tool for the early 
detection of breast cancer? *

Mammography 4 (36.36) 45 (45.45) 49 (44.55)

Breast Ultrasound 2 (18.18) 5 (5.05) 7 (6.36)

Breast Magnetic resonance 
imaging (MRI) Scan

0 (0) 4 (4.04) 4 (3.64)

Biopsy 0 (0) 3 (3.03) 3 (2.73)

No idea 5 (45.45) 42 (42.42) 47 (42.73)

*Only for those who were aware about clinical examination. CBE: Clinical breast examination

Table 6: Comparison of self-examination and clinical-examination scores

Region Self-examination score P-value Clinical-examination score P-value

≥50% <50% >74 <75

Urban 83 33 0.0275* 9 2 0.2174

Rural 3 6 88 11

*P<0.05 is significant
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A study conducted by Kumarasamy et al. (2017), in 
rural area of India demonstrated that only 26% of 
the women were aware of BSE, of which 18% had 
examined their breasts, and 5% practiced it regularly.[19]

In the present study, a total of 53.14% were aware of 
CBE among which a majority (63.64%) of population 
believed that it should be performed by doctors. 
A study by Siddharth et al. (2016) found that all 
study participants are aware of CBE and all of them 
thought that CBE can be done by doctors only (100%) 
while none of them were aware of BSE.[20]

In the current study, most of the women from urban 
area were aware of CBE and had a positive approach 
toward it, while in a study by Sehrawat et al. (2016), 
in urban and rural areas of district Gurdaspur (Punjab) 
found that 46%% women were aware about CBE.[14]

The study assessed the basic knowledge of breast 
cancer among women and the extent of their beliefs 
regarding breast cancer, along with the knowledge 
and practice regarding SBE and CBE. It has, thus, 
served as an educational diagnosis of the community.

The study has its share of limitations. There was 
unequal distribution of subjects between the groups 
as more subjects belonged to the urban area. Future 
studies could recruit an equal number of participants 
from both urban and rural regions to obtain an 
accurate estimate.

Breast cancer is the most common cancer affecting 
women worldwide. There are many risk factors 
such as age, breast pathology (proliferative breast 
disease), family history, and genetic predisposition 
for the development of breast cancer. Mammography 
is the mainstay for the diagnosis of breast cancer; 
magnetic resonance imaging and ultrasound have 
emerged as useful diagnostic tools for breast cancer. 
Breast cancer can be treated and managed by a 
prudent multidisciplinary collaboration of surgeons, 
oncologists, radiation oncologists, nurses, geneticist, 
reconstructive surgeons, and patients.[21]

Conclusion
This study provides a hereto unexplored insight into 
the KAP regarding breast cancer among the women 
of urban and rural areas of a tier II city. It was 
observed that majority of the women in the urban 
area had more than a fair idea about breast cancer; 
its early evaluation methods, namely, BSE and CBE. 

The women also demonstrated a positive outlook 
toward the early detection and amp; treatment of 
the same. Women in the rural area need to be more 
aggressively educated about the gravity of breast 
cancer and its early detection. This study paves 
the way for more awareness/educational programs 
which can help improve the chances of survival 
due to early detection and treatment which, in turn, 
reduce mortality related to breast cancer.
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Annexure I: Pro forma – Breast cancer survey

Part A
Name
Age group (years) 18-25 26-35 36-45 45 and above
Age at Menarche (years) Age at Menarche
Age at First Childbirth (years)
Number of Children 
Breast Feeding Yes No
Profile: Housewife Student Urban Working Woman
Geographical region Rural
Address
Phone number
Assessment of risk factors Family history of breast cancer Yes No

History of any other cancer Yes No
Previously noticed lumps in the breast Yes No
Habit of Chewing Tobacco Yes No
History of Contraception Yes No
Types of Contraception Oral

Implant
Injectable
IUCD (intrauterine 
contraceptive device)
Others

Part B Knowledge related to Breast Cancer (Yes/No)
Knowledge 1 Do you know what breast cancer is?
Knowledge 2 Do you feel that early detection can reduce mortality rates?
Knowledge 3 Would you like to go for a screening test?
Knowledge 4 In general, at what age do you think a woman should start routine mammograms?
Knowledge 5 Do you think that age is one of the risk factors of breast cancer?
Knowledge 6 Do you think smoking and drinking can cause breast cancer?
Knowledge 7 Do you think breast cancer is genetic?
Knowledge 8 If one of your friends or relative has breast cancer, do you think that you will also 

suffer from the same?
Knowledge 9 Do you think giving birth after 30 years, increases the chances of having breast 

cancer?
Knowledge 10 Do you think that women who went through menopause after 55 years are at a high 

risk of suffering from breast cancer?
Knowledge 11 Do you know what the pre-diagnostic tests are available for breast cancer?
Knowledge 12 Are you aware about the risk factors for breast cancer?
Knowledge 13 Have you ever undergone any pre-diagnostic tests?
Knowledge 14 Do you know of any government schemes for awareness?
Knowledge 15 Are you aware of breast self-examination?
Part C
Clinical 
findings
Fine-Needle 
Aspiration 
Cytology report
Part D
Remarks

Annexure
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Annexure II: Data collection form breast cancer survey
Part A
a. Demographic details
Name
Address
Phone Number
Place of Residence □Rural □Urban
Ethnicity
Age Group (yrs.) □18- 25 □26-35 □36-45 □45 and Above
Education □None □ Primary school □Secondary school □Higher
Occupation □Studen □Housewife □Working Women
Socio-economic status 
(modified Kuppuswamy 
socio-economic scale)

□Lower middle class (6,431-16,718) □Middle class (16,078-21,437) □Upper middle 
class (21,438-42,875) □Upper class (≥ 42,876)

Marital status □Never Married □Married □Divorced/Widowed
Health status □Poor □Good □Excellent
No. of children □None □One □Two □3 or More □Not applicable
Age at first child birth (years) □<20 □20-25 □26-31 □31-36 □above 36 years
Breastfeeding □Yes □No □Not applicable
Duration of breastfeeding □Never □< 6 months □< 1 year □> 1 year
Height (cm)
Weight (kg)
Menstruation details □Never menstruated □Still having menstrual periods □Not sure, periods are irregular 

□Menstrual periods have stopped permanently
Age at Menarche (years) □ Not sure □<10 □10-12 □13-14 □14-16
Age at Menopause (years) □<44 □45-50 □51-55 □56-60 
b. Risk factor assessment
Family history of breast 
cancer

□Yes □No

History of any other cancer □Yes □No
Relationship with the breast 
cancer patient

□Mother/Father □Sister/Brother □Daughter/Son □Aunt/uncle/Cousin Others(spec
ify)_____________________

History of fibrocystic disease □Yes □No
History of Endometriosis □Yes □No
History of oophorectomy □Yes □No
Thyroid hormone imbalance □Yes □No
Radiation exposure to chest □Yes □No
Previously noticed lumps in 
the breast

□Yes □No

Habit of chewing tobacco □Yes □No
Types of contraception □None □Drugs □IUCD □Others □Not Applicable
History of drug use □Drugs to prevent abortion □Medication for regulating menstrual cycle □Medication 

for the treatment of infertility, □Menopause replacement therapy etc.,
BMI □Normal body weight (BMI <25), □ Overweight (BMI 25-30) □Obese (BMI ≥30)
Physical activity □Low □Moderate □High
Use of hair dyes □Yes □No
History of usage of creams to 
augment breast size

□Yes □No

History of any surgery to 
augment breast size

□Yes □No

Food habits □Vegetarian □Non-Vegetarian
Diet pattern □Low fat diet along with high intake of fruits, vegetables, and whole grains

□Low fat diet along with high intake of fruits, vegetables, and whole grains, meat and 
poultry
□Low fat diet with medium intake of fruits, vegetables, and grains
□Low fat diet with medium intake of fruits, vegetables, grains meat, and poultry
□High fat diet with minimal intake of fruits, vegetables, and grains
□High fat diet with minimal intake of fruits, vegetables, grains, meat, and poultry
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Part B: Knowledge AND belief toward breast cancer

Knowledge/perception toward breast cancer

1 Have you ever heard about breast cancer? □Yes □No

2 What is your source (s) of information? □Books/Newspapers □Media (TV, Radio 
or Internet) □Hospital □Conferences/
seminars/ Lecture □Friends □Others 
(pls. specify) ___________

3 Is breast cancer a serious disease? □Yes □No

4 Do you know about the risk factors of breast cancer? □Yes □No

5 Do you know about the signs and symptoms of breast cancer? □Yes □No

6 Do you know anything about the pre-diagnostic tests that are available 
for breast cancer?

□Yes □No

7 Can breast cancer be treated? □Yes □No

8 Can breast cancer spread to other parts of the body? □Yes □No

9 Do you think breast cancer is hereditary? □Yes □No

10 Do you know about any screening program for breast cancer? □Yes □No

11 Do you think that women who went through menopause after the age 
of 55 have high risk of suffering from breast cancer?

□Yes □No

1. Belief /attitude towards breast cancer

12 Is breast cancer punishment from god? □Yes □No

13 If one of your friends or relative has breast cancer, do you think that 
you will also suffer from the same?

□Yes □No

14 Do you think giving birth after age of 30 increase breast cancer? □Yes □No

15 Do you think smoking and drinking can cause breast cancer? □Yes □No

16 Do you feel that early detection of breast cancer can reduce mortality 
rate?

□Yes □No

17 Do you think use of brassieres is one of the reasons for breast cancer? □Yes □No

18 What do you feel about undergoing breast screening? □It is better to detect early □It can be 
done only when need arise □ I don’t 
feel anything

19 Breast cancer patients should not be allowed to breast feed □Yes □No

20 Do you have any gender preference for healthcare practitioner for 
undergoing breast screening?

□Yes □No

21 In your point of view, what is the main barrier in undergoing breast 
screening?

□Shyness □Lack of knowledge □Fear of 
diagnosis of cancer □No facilities

2. Practice

22 Are you afraid to think about Breast cancer □Yes □No

23 If you notice any abnormality in your chest, with whom you will 
discuss? 

□Family members □Friends □Doctor   
□None

24 If you ever undergo breast screening what would you feel? □Fear of the disease □Ruling out the 
possibility of having breast cancer 
□Confirming a diagnosis

Knowledge and practice of breast self-examination and clinical breast examination

25 Have you heard about breast self-examination? □Yes □No

26 Did you ever perform breast self-examination? □Yes □No

27 Do you think that BSE is helpful in early detection of breast cancer □Yes □No

(Contd...)
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28 How often should BSE be performed □Weekly □Monthly □If, we notice any 
change in the chest □Don’t’ know

29 When is the correct time to perform breast self-examination □Before menstruation □After 
menstruation □Any time □Don’t know

30 What is the best Posture for breast self-examination □Standing In front of the mirror           
□Sitting □Lying □ No idea

31 What is the reason for not practicing breast self-examination? □I am afraid of being diagnosed of 
Breast Cancer □I do not know how it is 
done correctly □I do not like touching 
my body □I forget to practice BSE □I’m 
not at risk of getting breast cancer 
□None of the above

32 What are the signs of breast cancer? □Development of a lump □A discharge 
other than breast milk □Swelling of 
the breast □Skin irritation or dimpling 
□Nipple abnormalities □None of the 
above □ No idea

33 Do you know the benefits of breast self-examination? □To be familiar with the breast texture 
□Early detection of breast cancer □ 
Detection of any abnormal changes in 
the breast □A good breast exercise 

34 If you discover any abnormality during breast self-examination, what 
will you do?

□Pray to God □Do some lab. tests □ 
Visit a doctor □Do nothing   

35 BSE is done by □Individual □Nurse □Doctor □Don’t 
know □Any one

36 Did you ever hear about CBE? □Yes □No

37 Do you think that CBE is useful in early detection of Breast cancer □Yes □No

38 Who should perform CBE? □Individual □Nurse □Doctor □Don’t 
know □Any one

39 How often should CBE be done? □Monthly □Yearly □When abnormality 
is found on BSE ¨ ¡ Don’t know

40 What is the best tool for the early detection of breast cancer? □Mammography □Breast Ultrasound 
□Breast MRI scan □ Biopsy □ No idea

Part B: (Continued)
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ABSTRACT

Aim: To estimate the occurrence of musculoskeletal pain syndrome in postpartum women.

Method and Measures: A cross sectional study was conducted from August 2018 to February 2020 among 115 postpartum women 
attending at a tertiary care hospital in north Karnataka. Standardized and pre validated questionnaires “Brief Pain Inventory” and “Visual 
Analogue Scale” were used for subjective rating of pain. Result expressed in frequency and percentage. Results: Musculoskeletal pain 
syndrome was present among 99% women and most common complaint was low back pain (74%). General activity, walking ability and 
mood were much interfered by pain.

Conclusions: The results showed there is high occurrence of musculoskeletal pain syndrome in postpartum women at a tertiary care 
hospital; most common is low back pain. 

Keywords: Brief Pain Inventory, musculoskeletal syndrome, postpartum women, Visual Analogue Scale. 
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INTRODUCTION

Musculoskeletal pain is defined as pain which 
has an effect on tendons, muscles, ligaments & 
bones. It occurs due to repeated activities, postural 
tensity, sustained immobilization & overuse.1 

Majority women develop musculoskeletal disorders 
in postnatal period because of constant hormonal 
impact of breastfeeding on musculoskeletal structure, 
biomechanics, and ergonomic pressure.2 usually 
every women experience few musculoskeletal 
discomforts and 25% of them undergo few disabling 
manifestations. Common impairments are diastasis 
rectus abdominis muscle (67%) and low back pain 
(30-50 %),3 wrist pain (2-25%), hip pain,5 patello-
femoral dysfunction,6,7 pubic symphyseal pain,4 breast 
engorgement, calf and foot pain.8-11

Early reporting of symptoms and sufficient treatment 
can be achieved by awareness of problems.12 However 
literature has reported burden of few musculoskeletal 
conditions in western postpartum women, scarcity of 
this information is observed among Indian postpartum 

population hence the study was undertaken to screen 
various musculoskeletal syndrome during postpartum 
period and to estimate their prevalence in a tertiary 
center .

METHODS

A cross sectional study was conducted from August 
2018 to February 2020 among 115 postpartum women 
attending Department of Obstetrics and Gynecology 
at a tertiary care hospital in north Karnataka, India

Primiparous and multiparous postpartum women after 
6 weeks of childbirth to one year, who agreed to give 
written consent, were included in the study. Women 
who had medical conditions such as hypertension 
and diabetes and stillbirth, intrauterine device, 
pelvic inflammatory disease, cesarean section, twin 
and assisted deliveries, and women with advanced 
musculoskeletal pain syndrome were excluded. 
Standardized and pre validated questionnaires 
consisting of eight questions ‘Brief Pain Inventory 
(BPI)’12 and Visual Analogue Scale (VAS) 13 were 
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the data collection tools. The VAS consists of 0 to 
10 scales which indicate severity of pain, and BPI 
consists of 8 questions in which the pain perception 
by postnatal women in last week and Q5 explains 
about current pain perception. 

Statistical Analysis was done by using Package of 
Social Sciences (SPSS) Version 22 and descriptive 
analysis was performed. Ethical Clearance was 
obtained from institutional ethics committee. Sample 
size obtained based on prevalence.

RESULTS

Out of 160 cases only 115 cases were eligible for the 
study. Lower back pain was most frequent problem 
followed by knee pain and neck pain [Figure-1].

Figure-1: Distribution of Musculoskeletal Syndrome in 
Postnatal Women (n=115)

The mean age (in years), mean height (in feet), mean 
weight (in kg) and BMI (in Kg/m2) are calculated 
[Figure-2]. 

Figure-2: Mean of variables by age, height, weight and 
BMI 

The pain perception by postnatal women last week 

& Q5 explains about current pain perception Worst 
pain, mean 5.21, SD 1.79. Least pain, mean 2.60, SD 
1.52. Average pain, mean 3.63, SD 1.17 &current 
pain, mean 2.20, SD 1.43) (Table 1).

Mean SD
Worst pain 5.21 1.79
 Least pain 2.60 1.52
Average pain 3.63 1.17
Current pain 2.20 1.43

Table-1: Mean of pain perception based on subject’s 
response 

Interference of pain in the daily activities & emotional 
status of postnatal women during past week, out of 10 
scales general activities, mean 2.52, SD 1.59.Mood, 
mean 1.55, SD 1.51.Walking ability, mean 2.52, SD 
1.77. Normal work, mean 2.80, SD 1.63. Relation 
with other people, mean 1.29, SD 1.53. Sleep, mean 
1.40, SD 1.80. Enjoyment of life, mean 0.43, SD 0.70 
(Table 2). 

Q 8 (A-G) Mean SD
General activity 2.52 1.59
Mood 1.55 1.51
Walking ability 2.52 1.77
Normal work 2.80 1.63
Relations with other people 1.29 1.53
Sleep 1.40 1.80
Enjoyment of life 0.43 0.70

Table-2: Distribution of mean of Activities and 
Emotional Status Interfered by Pain

DISCUSSION

Low back pain was the most frequent problem in 
postnatal women than other symptoms like knee pain, 
neck pain or limb pain unlike in a study Mousavi et al 
who used VAS and pelvic provocation test; and found 
lumbopelvic pain than Pelvic Girdle Pain (PGP) and/
or LBP in the majority. The intensity of pain by using 
VAS was 5.6 and PGP was nearly 2 times higher than 
LBP.14

Breen TW et al studied for both vaginal and caesarean 
deliveries who reported 79% having incision site 
pain during first two months of postpartum period 
and 18% felt pain up to 6 months after delivery. 
Women who experienced a C-section were more 
likely to report persistence of pain for a long period.15 



36

Prevalence of musculoskeletal pain syndrome in postpartum women

NJOG / VOL 15 / NO.2 / Issue 31 / Jul - Dec, 2020

In contrast; the current study was planned in vaginal 
delivery subjects only and had low back pain as the 
most common problem lasting up to one year.

A longitudinal study conducted by Breen TW et al to 
determine the factors associated with postnatal back 
pain was found to be related with earlier back ache, 
higher body mass and younger age. For new origin 
of pain the higher weight and short stature were 
responsible.16 This finding is not supported by the 
current study.

General activities like walking, normal work, sleep, 
enjoyment of life & emotional status like mood, 
relation with other people were affected by pain in 
this study. This finding is in line with the study done 
for vaginal and cesarean deliveries by Pereira TR et al 

who found activities like standing up, walking, sitting 
down, lying down and taking a bath to be interfered 
by pain.17

This study is limited by single center hence results 
cannot be generalized to various geographical areas. It 
was a short duration study and there was no objective 
assessment included in the study.

CONCLUSIONS

The occurrence of musculoskeletal pain syndrome 
is higher among postnatal women at a tertiary 
care hospital, especially the low back pain which 
contributed the most when compared with other 
symptoms.

REFERENCES
1. WebMD report on Pain Management: Musculoskeletal Pain 

2019 [cited 2019 December 16]. Available from https://www.
webmd.com/pain-management/guide/musculoskeletal-pain.

2. Borg-Stein J, Dugan SA. Musculoskeletal disorders of preg-
nancy, delivery and postpartum. Physical Med Rehab Clinics 
North Am. 2007; 18(3):459-76.

3. To WW, Wong MW. Factors associated with back pain symp-
toms in pregnancy and the persistence of pain 2 years after 
pregnancy. Acta Obstet Gynecol Scand. 2003; 82(12):1086-
91.

4. Heckman JD, Sassard R. Musculoskeletal considerations in 
pregnancy. JBJS. 1994; 76(11):1720-30.

5. Lou SZ, Chou YL, Chou PH, Lin CJ, Chen UC, Su FC. Sit-to-
stand at different periods of pregnancy. Clinical Biomechan-
ics. 2001; 16(3):194-8.

6. Dumas GA, Reid JG. Laxity of knee cruciate ligaments dur-
ing pregnancy. J Ortho Sports Physic Therap. 1997; 26(1):2-6.

7. Hewat RJ, Ellis DJ. A comparison of the effectiveness of two 
methods of nipple care. Birth. 1987; 14(1):41-5.

8. Bird AR, Menz HB, Hyde CC. The effect of pregnancy on 
footprint parameters. A prospective investigation. J Am Po-
diat Med Assoc. 1999; 89(8):405-9.

9. Vela SA, Lavery LA, Armstrong DG, Anaim AA. The ef-
fect of increased weight on peak pressures: implications for 
obesity and diabetic foot pathology. J Foot Ankle Surg. 1998; 
37(5):416-20.

10. Ponnapula P, Boberg JS. Lower extremity changes experienced 
during pregnancy. J Foot Ankle Surg. 2010; 49(5):452-8.

11. Östgaard HC, Zetherström G, Roos-Hansson E. Back pain 
in relation to pregnancy: a 6-year follow-up. Spine. 1997; 
22(24):2945-50.

12. Tan G, Jensen MP, Thornby JI, Shanti BF. Validation of the 
Brief Pain Inventory for chronic nonmalignant pain. The J 
Pain. 2004; 5(2):133-7.

13. Boonstra AM, Preuper HR, Reneman MF, Posthumus JB, 
Stewart RE. Reliability and validity of the visual analogue 
scale for disability in patients with chronic musculoskeletal 
pain. Int J Rehab Res. 2008; 31(2):165-9.

14. Mousavi SJ, Parnianpour M, Vleeming A. Pregnancy related 
pelvic girdle pain and low back pain in an Iranian population. 
Spine. 2007; 32(3):E100-4.

15. Declercq E, Cunningham DK, Johnson C, Sakala C. Moth-
ers’ reports of postpartum pain associated with vaginal and 
cesarean deliveries: results of a national survey. Birth. 2008; 
35(1):16-24.

16. Breen TW, Ransil BJ, Groves PA, Oriol NE. Factors as-
sociated with back pain after childbirth. Anesthesiology. 
1994;81(1):29-34

17. Pereira TR, De Souza FG, Beleza AC. Implications of pain in 
functional activities in immediate postpartum period accord-
ing to the mode of delivery and parity: an observational study. 
Brazil J Phys Therap. 2017; 21(1):37-43. 



 

*Correspondence author: Dr. Rekha Prajapati, Department of OBG Physiotherapy (1st MPT) KLE Institute of Physiotherapy, College Belagavi 

since, Belagavi, Karnataka, India   Tel: +8867006537                              E-mail: raykhaprazapati@gmail.com 

 

 

 
 

Pelvic floor muscle strength and sexual function in primigravid and 
multigravid women: An observational study 

 
Ashwini Chougala Bulbuli 1 Rekha Prajapati 1, * 

 
1 Department of OBG Physiotherapy, KLE Institute of Physiotherapy, Belagavi, Karnataka, India 

 

Received: 26 Mar 2021    Accepted: 29 June 20211 

 

Abstract 

Background: Weakened pelvic floor muscles can affect the female sexual response cycle phases: 

desire, arousal, lubrication and orgasm. The aim of this study was to evaluate the relationship 

between pelvic floor muscle strength and sexual function in non-pregnant women and examine the 

influence of the number of pregnancies. 

Methods: This observational study was conducted on 48 pregnant women (24 primigravid and 24 

multigravid women with the age range of 25 to 40 years in Belagavi city. The Female Sexual 

Function Index (FSFI) questionnaire was used to evaluate the sexual function. The floor muscle 

strength was evaluated by vaginal using the oxford scale. Spearman correlation tests was used to 

check the strength and direction of the linear relationships between pairs of variables.  

Results: The mean age of the women was 37.08 ± 5 years. Female sexual function was positively 

correlated with pelvic floor muscle strength (rho= 0.50, P= 0.001). Pelvic floor muscle was 

negatively correlated with age (rho= -0.37, P= 0.010) and parity (rho= -0.52, P= 0.001). In 

addition, female sexual function was negatively correlated with age (rho= -0.41, P= 0.004) and 

parity (rho = -0.52, P= 0.001).  

Conclusion: The results suggest that multigravida women have lower pelvic floor muscle strength 

and worse sexual function than primigravid women.  

Keywords: Muscle Strength, Pelvic floor, Pregnancy, Sexuality 

 

Introduction 

Weakness to the pelvic floor muscles causes 

pelvic floor dysfunctions such as urinary incontinence, 

pelvic organ prolapses, pain and sexual disorders. The 

World Health Organization and the world association 

for sexual health stated that sexual health is a state of 

physical, emotional, mental and social well-being in 

relation to sexuality; it is not merely the absence of 

disease, dysfunction or infirmity (1). Female sexual 

function comprises sexual activity, sexual behavior, 

and also physiological, psychological, social, cultural, 

spiritual aspects of sexual activity, and the female 

sexual response cycle includes four phases: excitement 

(desire), plateau (arousal), orgasm (climax), and 

resolution (2, 3).  

Female sexual dysfunction is defined as changes in 

the sexual response cycle including lack of sexual 

desire, impaired arousal, inability to achieve orgasm or 

the presence of pain dyspareunia and vaginismus. 

According to the diagnostic and statistical manual of 

mental disorders (DSM IV), sexual dysfunction is 

classified into 1) sexual desire disorders, 2) sexual 

arousal disorders, 3) orgasmic disorders and 4) sexual 

pain disorders i.e. dyspareunia and vaginismus. 

According to the diagnostic and statistical manual of 

mental disorders (DSM V, 2016), there are three 

components to diagnose that the female is having 

sexual dysfunction. They are: 1) sexual 

interest/arousal, 2) orgasmic disorder and 3)/ 

penetration disorder or genito-pelvic pain (1, 2).  
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During pregnancy, physiological and anatomical 

changes occur in women, which have significant 

impact on their sexual behavior. The increase in relaxin 

hormone during pregnancy can affect not only 

ligamentous laxity but also vaginal tissue by enlarging 

the circumference of the vaginal lumen and increasing 

epithelial cells, potentially leading to a reduction in 

sensitivity and contractile muscle capacity. While the 

frequency of sexual coitus, sexual desire and 

satisfaction, and also the ability to achieve orgasm 

decrease during pregnancy, dyspareunia increases (4). 

Sexual function and activity decrease in sexually active 

women during pregnancy (2). During the third 

trimester of pregnancy, there is a significant difference 

in primipara and multipara regarding the sex life. 

During this period, the frequency of sexual activity 

decreases in primipara, whereas the sexual life of 

multipara does not undergo any changes (5). 

Pelvic floor dysfunctions such as urinary 

incontinence, pelvic organ prolapse, pain and sexual 

disorders are all caused due to the weakness of pelvic 

floor muscles (6). Previous studies have reported that 

pregnancy can affect pelvic floor muscles and function. 

Weakened pelvic floor muscles can affect the female 

sexual response cycle phases: desire, arousal, 

lubrication and orgasm. Some studies demonstrated 

that pelvic floor muscle training can improve the 

impact on a woman’s sexual life by enhancing in 

arousal, lubrication and orgasm, and also increase 

pelvic floor muscle strength (7, 8).  

The existing literature indicates that any trauma to 

pelvic floor muscles during vaginal childbirth plays an 

important role in the pathogenesis of pelvic floor 

disorders. There are many studies reporting that pelvic 

floor muscle is forcibly stretched during vaginal 

childbirth, compressed and bruised, leading to pelvic 

floor muscle injury. similarly, many other studies 

concluded that most of the women experienced sexual 

dysfunction after childbirth. There are myriads of 

studies done to compare the pelvic floor muscle 

strength with sexual dysfunction in postmenopausal 

women and non-pregnant women with primiparous 

women, but there is paucity in research correlating the 

pelvic floor muscle strength with sexual function in 

primiparous and multiparous women. Hence, the aim 

of this study is to find the correlation of pelvic floor 

muscle strength with the sexual function in primigravid 

and multigravid women. 

 

Materials & Methods  

Ethical clearance was obtained from institutional 

ethical committee. An observational study was 

conducted on 48 non-pregnant women (24 primigravid 

and 24 multigravid). The participants were included in 

the study based on the inclusion and exclusion criteria. 

The inclusion criteria were; age (25-40), sexual 

intercourse at least once during the last four weeks, and 

willingness to participate in the study. The exclusion 

criteria were: pregnancy, cognitive impairment, 

neurological conditions, degenerative diseases, and 

active urinary tract infection.  

The Female Sexual Function Index (FSFI) 

questionnaire was used to evaluate the sexual function. 

The questionnaire consists of 19 multiple choice 

questions, and each item is assigned to six domains: 

arousal, desire, lubrication, orgasm, satisfaction and 

pain. Each domain is assigned a value from 0 to 6. The 

total score is from 0-36, and lower numbers indicate 

sexual dysfunction. The reliability and validity of the 

questionnaire was 0.74 and 0.86, respectively (9).  

For the assessment of pelvic floor muscle (PFM), 

all women were taught how to perform three maximal 

contractions lasting 5 seconds with maximum muscle 

strength and 1-min break between the contractions 

throughout vaginal examination in supine position. The 

PFM of women was examined by vaginal examination 

with lubricant gel and sterile gloves. Through vaginal 

examination, scoring of PFM strength was done using 

oxford scale from 0 (absence of muscle response) to 5 

(strong contraction). All assessment was done by just 

one trained researcher. The reliability and validity of 

Oxford scale of pelvic floor muscle strength were 

0.929 and 0.80, respectively (10).  Spearman 

correlation test was used to check the strength and 

direction of the linear relationships between pairs of 

variables.  

Statistical analyses:  

The statistical analysis was performed using SPSS 

version 23. The basic features described by descriptive 

statistics and Spearman correlation tests were used to 

check the strength and direction of the linear 

relationships between pairs of variables. The P-value of 

5% or less indicated statistical significance. 

 

Results 
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The mean age was 37.1±5 years. The mean score of 

female sexual function and pelvic floor muscle were 

19±3.8 and 2.0±0.9 (Table.1).  

The female sexual function was positively correlated 

with the pelvic floor muscle strength (rho = 0.50, 

P=0.001). The pelvic floor muscle strength was 

negatively correlated with age (rho = -0.37, P=0.010) 

and parity (rho = -0.52, P=0.001). In addition, the 

female sexual function was negatively correlated with 

age (rho = -0.41, P=0.004) and parity (rho = -0.52, 

P=0.001) (Table 2). When the scores of the pelvic floor 

muscle strength and sexual function of multigravid 

(n=24) were compared with primigravid (n=24), it was 

found that the multigravid women who had a lower 

pelvic floor muscle strength had a lower sexual 

function than primigravid women (p< 0.05). In 

addition, the multigravid women showed more sexual 

dysfunction and reduced pelvic floor muscle strength 

than primigravid women. 

 

Table 1. Characteristics of the participants  

 Mini   Max Mean SD 

Age (years) 26.0 44.00 37.1 5.0 

Weight (kg) 44.0 74.00 57.3 8.1 

Height (cm) 125.0 167.00 154.9 10.5 

BMI) (kg/m2) * 19.0 43.50 24.3 6.3 

FSFS** 19.0 33.0 27.4 3.8 

PS*** 2.0 5.0 3.4 0. 9 

*BMI: Body mass index; **FSFS: Female sexual function index 

questionnaire, range score: 0 (sexual dysfunction) to 36;  
*** PS: Pelvic floor muscle, range score: 0 (absence of muscle 

response) to 5 

 

Table 2. Correlation coefficients between female 

sexual function with pelvic floor muscle and variables 

of age, and parity with them 
Variable X Variable Y r-value p-value 

FSFS score* PFM score** 0.924 0.001 

Age 
FSFS score -0.405 0.004 

PFM score -0.369 0.010 

Parity 

 

FSFS score -0.519 0.001 

PFM score -0.519 0.001 

*FSFS: Female sexual function index questionnaire 

** PS: Pelvic floor muscle, range score  

 

Discussion 

The problems regarding sexual dysfunction in 

women are not commonly discussed due to social and 

cultural limitations. Thus, sexual dysfunction is a 

major problem remaining unaddressed even if it affects 

the majority of the population (11). Sexuality is a 

multidimensional phenomenon associated with 

biological, psychological, environmental, 

physiological, socio-cultural, and interpersonal factors; 

therefore, the evaluation of sexual function is complex. 

FSFI is a tool with questions covering all the domains, 

which can easily evaluate female sexuality (6). 

The prevalence of sexual dysfunction among 

women after child birth has been reported worldwide 

from 5% to 35% after caesarian section and 40% to 

80% after normal vagina delivery with episiotomy (1). 

The factors affecting sexual function in postpartum 

period are perineal discomfort/pain, perineal trauma, 

vaginal tears, and episiotomy. The strength of pelvic 

floor muscles is decreased after childbirth, and vaginal 

delivery is accepted as the major cause of pelvic floor 

damage (7, 12). 

The present study investigated the correlation 

between the parity of female sexual function scale 

scores and the pelvic floor muscle strength, which was 

statistically significant. It was also found that women 

with more parity have weaker pelvic floor muscles 

strength and sexual dysfunction. We also found that 

when multigravid women were compared with 

primigavid women, they showed less pelvic floor 

muscle strength and a compromised sexual life. Similar 

to the findings of the present study, results from a 

research conducted by Y.B. Baytur et al demonstrated 

that pregnancy affects pelvic floor muscle strength and 

function and that the weakness in pelvic floor muscles 

can affect the phases of female sexual response (8). A 

cross-sectional study done by Sehhatie et al on 386 

women at 10-16 weeks postpartum also found similar 

results (11). 

The current study focused on the association 

between female sexual function index scale scores and 

the pelvic floor muscle strength, which was found 

significant indicating that women with stronger pelvic 

floor muscle have better sexual function. Likewise, 

other studies conducted on the correlation of pelvic 

floor muscle strength and sexual function by de 

Menezes Franco et al on postmenopausal women and 

Martinez et al on females aged 20–28 years reported 

the same results (6, 13). 

The prevalence of sexual dysfunction increases by 

age as shown in the present study. A population-based 

study conducted by Dennerstein et al. on menopause 

and sexual functioning reported that with the increase 

in age, estrogen deficiency is seen, which can affect the 

function of pelvic floor muscle causing sexual 

dysfunction (14). 

Golmakani et al conducted a study on the effect of 

pelvic floor muscle exercise program on sexual self-
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efficacy in primiparous women after delivery and 

concluded that the pelvic muscle exercise can increase 

the sexual self-efficacy in women after delivery. 

Therefore, considering the significant relationship 

between sexual function and pelvic floor muscle 

strength in parous women, a pelvic floor muscle 

exercise program is a necessity after delivery (15). 

There were several limitations. First of all, there 

was low sample size for each group, which might have 

reduced statistical power of the study. Second, we 

evaluated the relation between Pelvic floor muscle 

strength and sexual function just during pregnancy. Its 

assessment by a longitudinal study in pre-pregnancy, 

during pregnancy, and postpartum could yield more 

useful results. Third, the participants had privacy and 

security issues to answer, although a well-trained 

clinical investigator conducted the examinations and 

the interviews. Fourth, we did not assess the urinary 

leakage or urinary incontinence, the lifestyle, and the 

physical activity of participants before or during 

pregnancy. 

 

Conclusion 

The results illustrated that multigravid women have a 

worse sexual function and lower pelvic floor muscle 

strength than primigravid women. Women with greater 

age demonstrated lower pelvic floor muscle strength 

and a reduced sexual function. There is a direct 

correlation between pelvic floor muscle strength and 

sexual function. 
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Abstract: Premenstrual dysphoric disorder (PMDD), is a mood disorder characterized by severe emotional and physical symptoms and 

has a significant effect on various aspects of a women’s life. Despite this, impact and burden of PMDD are still mostly 

unrecognized.250 females aged 18 - 45 years were included in the study and were administered Daily Record of Severity of Problems, 

for two consecutive menstrual cycles. Study reports a prevalence rate of 16%. PMDD has been shown to severely impact various aspects 

of life, added to which are daily stressors aggravating the pre - existing condition. And yet, these symptoms are repeatedly dismissed.  
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1. Introduction 
 

Premenstrual dysphoric disorder (PMDD), is a mood 

disorder which is characterized by severe emotional and 

physical symptoms, occurring cyclically corresponding to 

the late luteal phase and early follicular phase of the 

Menstrual cycle (
1).

 Irrespective of age, cyclic symptoms 

occurring during menstrual cycle is a common problem 

faced by women world - wide (
2).

 The etiological factors for 

PMDD are abnormally high levels of oestrogen and its high 

ratio to progesterone. It has also been ascribed to other 

factors like hormonal changes, abnormalities in thyroid 

hormone, in levels of cortisol and prolactin, changes in 

prostaglandin levels, drugs and lifestyle causing abnormality 

in hypothalamo - pituitary gonadal (HPG) axis. A possible 

cause for PMDD could also be the societal and personal 

attitude towards menstruation. The Diagnostic and Statistical 

Manual of Mental Disorders (DSM) has always considered 

the existence of premenstrual symptoms since its evolution, 

but it still was not considered as a separate diagnostic entity. 

DSM 5 (2013) recognizes the symptoms of PMDD to be a 

valid diagnostic entity amongst various mood disorders and 

was added to the list numerous psychiatric illnesses, under 

Depressive Disorders due to its prevalence, validation of 

symptoms, and the functional impairment it causes (
2).

 DSM 

- 5 diagnoses PMDD based upon the severity of 

premenstrual symptom pattern. To diagnose PMDD at least 

five symptoms out of eleven are at a severe level 

premenstrually, causing functional and social impairment 

and a recorded over at least two menstrual cycles
 (3).

 To 

diagnose PMDD the presenting symptoms should be 

established by prospective daily ratings for at least two 

symptomatic cycles which can be done through using 

various tools such as the Daily Record of Severity of 

Problems (DRSP), the Calendar of Premenstrual 

Experiences (COPE) (
4).

 Hylan et al’s. (1999) findings 

conclude that premenstrual symptoms (moderate and severe) 

had the greatest impact on functioning at home and 

impairment at work was remarkable. Considering the high 

prevalence of syndromal and subsyndromal PMS/PMDD, 

and the severe reported impairment at work with (3–16% 

absenteeism) it is possible that premenstrually there is 

decreased productivity at work as well as distress in work 

relationship. It is an issue which is regretfully a subject of 

numerous cartoons but still needs to be measured. According 

to the Global Burden of Diseases model, Comparing PMDD 

to other affective disorders, the severity weight of PMDD 

would approach that of unipolar major depression. The 

Disability Adjusted Life Years (DALY) due to PMDD 

should position PMDD among similar mental disorders. It 

has a significant effect on marital relationships, 

homemaking, social, occupational relationships and even on 

direct and indirect costs of healthcare. Hence, designing a 

study estimating the magnitude and significance of its 

impact requires consideration of several factors including 

the selection of a generalizable sample and identification of 

appropriate diagnostic criteria. Irrespective of age, every 

woman is affected by the premenstrual symptoms, and 

added to it are daily stresses of life. Despite a substantial 

segment of women’s life is affected, impact and burden of 

PMDD are still mostly unrecognized. Hence, this study aims 

to find its prevalence
 (5).  

 

2. Methodology 
 

An observational study was conducted on 250 females with 

regular menstrual cycle. Participants were included in the 

study on the basis of inclusion and exclusion criteria. The 

inclusion criteria were: Females aged between 18 - 45 years 

(nulliparous, primiparous and multiparous woman), regular 

menstrual cycles (
6) 

and patients who are willing to 

participate. The exclusion criteria were: Pregnancy (
6),

 

natural or induced menopause and Patients undergoing 

management of psychiatric illness. The included participants 

were administered Daily Record of Severity of Problems 

(DRSP) and were asked to fill in the questionnaire, for two 

consecutive menstrual cycle. Daily Record of Severity of 

Problem (DRSP) is a questionnaire with 21 items capturing 

the eleven DSM 5 symptoms. It was developed to help in the 

diagnosis and evaluation of PMDD. The subject rates the 

severity of her problems throughout the menstrual cycle 

(even on the days of spotting) on a 6 - point severity scale (1 
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- Not at all, 2 - Minimal, 3 - Mild, 4 - Moderate, 5 - Severe, 

6 - Extreme) (
7).

  

 

3. Results 
 

The statistical analysis was done using SPSS version 23. 

This study included 250 university students. The age group 

included was 18 years to 45 years with the mean age being 

23 years (19 - 30 years, 23.77±1.88). Baseline 

characteristics, such as BMI, weight, height, menstrual 

history and obstetric score were recorded, and their mean 

and SD were analysed.  

 

The prevalence rate of premenstrual dysphoric disorder was 

found to be 16% that is 40 out 250 suffered from 

premenstrual dysphoric disorder.  

 

Parity, Age, BMI, and Age at menarche were correlated to 

the DRSP questionnaire using Pearson’s Correlation 

Analysis  

 

Parity, Age, BMI, and Age at menarche and DRSP when 

correlated and were found statistically insignificant at 5% 

level for both the months. It could be ascribed to dominance 

of nulliparous women, mean age of population being 23 

years and a smaller population size.  

 

 
Figure 1: Graph representing percentage of participants affected by various symptoms 

 

4. Discussion 
 

Various epidemiological studies which were conducted to 

determine the prevalence of PMDD have produced mixed 

results, based on the diagnostic criteria and methodology. 

Researches which had broader survey questions about the 

general premenstrual symptoms (mood and physical 

symptoms) found greater prevalence
 (8).

 This study reports a 

prevalence rate of 16% within the age group of 18 - 45 

years. Diagnosis was made using DSM - 5 criteria where the 

participants kept a prospective diary (the Daily Record of 

Severity of Problems) for a span of 2 months.  

 

Onset of PMDD is prominently seen in early mid - twenties 

to late mid - twenties, though it has been observed to start at 

menarche in some cases
 (9).

 PMDD has multiple determinant 

factors and are grouped under biological, psychological and 

socio - cultural. A few factors which pose as potential risks 

for PMDD are: the essence of inter - personal relationship, 

self - esteem, how one perceives and manages premenstrual 

symptoms, stress, length of menses, number of pregnancies 

and a few other factors like marital status, occupation, 

profession, race, dietary habits, use of oral contraceptives, 

stimulants (
10).

 In the present study we tried to find out if 

there existed any correlation between length of menses and 

PMDD, and number of pregnancies and PMDD. We 

observed that there was no significant correlation between 

these factors. It could be chalked up to dominance of 

nulliparous women in the sample.  

 

Women suffering from PMDD have been known to show 

symptoms and episodes of depression. Some studies also 

report that majority of women suffering from PMDD gave a 

history of mood disorders, personality disorders, history of 

sexual abuse, high levels of anxiety and presence of 

significant life stresses
 (11, 10).

 The current study reports 40% 

of women feeling depressed which correlates with study 

conducted by Digiulio et al. reported that women with 

PMDD were more likely to give a history of depression and 

were more prone to develop episodes of Major Depressive 

Disorder. The correlation between the two disorders was 

found significant ranging anywhere from 30% to 70%. 
(11)  

 

Premenstrual breast pain and tenderness is a repeated 

occurrence in some women during the late luteal phase of 

the menstrual cycle. In our study we found the presence of 
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mastalgia to be 32.5% which approximates to the value 

range of 40% - 70% as reported by a study conducted by 

Sukanya et al. The aetiology of cyclic mastalgia has not 

been well known. A few studies have found elevated 

prolactin levels, elevated oestrogen levels or abnormal 

oestrogen/progesterone levels
 (12).

 Study conducted by Huo 

et al. demonstrated an allelic variation on the oestrogen 

receptor in women who were afflicted by PMDD which 

reported to cause abnormal oestrogen signalling during the 

late luteal phase leading to affective, cognitive and somatic 

symptoms
 (13).

 Histologically, varied epithelial and 

connective tissue changes have been noted in breast tissue of 

women who had normal menstrual cycles during the luteal 

phase. The epithelial and connective tissue are more 

sensitized and the response of the organ to gonadal steroids 

is heightened. Individuals suffering from mastalgia 

demonstrate normal mid luteal E2, significantly lower 

midluteal progesterone and prolactin’s hyperresponsiveness 

to TRF which has underlying hypothalamic - pituitary - 

ovarian dysfunction causing the symptoms. This functional 

hyperprolactinemia is seen exclusively in patients with 

cyclic breast pain. Decreased progesterone levels fail to 

inhibit oestrogen receptor synthesis resulting in continued 

and unopposed stimulation of mammary ducts enlargement 

by oestrogen causing the symptoms
 (14).

  

 

Available data reports that mastalgia is not purely 

physiological but an interplay between psychological or 

social factors and physiological mechanisms produce 

symptoms. Psychological and social factors have been 

known to play a role in causing distress, which would then 

produce somatic symptoms (
15, 16).

 Susan Colegrave et al. 

conducted a study which reported that women who reported 

breast pain had more psychological distress which could be 

due to underlying or deep - seated sexual abuse or trauma 

during the childhood. The study also confirmed elevated 

anxiety levels and depression in patients who had 

unexplained breast pain who even showed high levels of 

somatisation of pain (
16).

  

 

PMDD has also been reported to have substantial effect on 

marital relationships, social and occupational relationships 

and homemaking. Irrespective of age, any women suffering 

from PMDD is affected by it. The present study reports a 

percentage of 52.5 women who have been afflicted by it, 

while 27.5% experienced difficulty in concentration and 

30% reported diminished productivity. Functional 

impairment as a result of PMDD is a vital DSM condition 

for a positive diagnosis of the condition. Reduced interest in 

hobbies, increased sleep, mood swings and disturbed 

interpersonal relationships are a few categories in which 

effects of PMDD have been noteworthy. The impact of 

moods and symptoms are significant enough to weaken 

social judgement, increase or intensify interpersonal 

difficulties and cause a decline in perception of quality of 

life. Evidence steadily points out to the fact that women who 

have been diagnosed with PMDD have undesirable 

consequences at work, school and inter - personal relation 

(
11).

 In a study conducted by Chawla, Swindle, Long, 

Kennedy and Sterfled which included over 1100 women, 

found that women who were diagnosed with PMDD were 

less operative during the luteal phase when compared with 

women with nominal symptoms. About 8 - 16% of women 

skipped worked due to their symptoms and increment in 

number of sick leaves taken was observed (
17, 18).

 There are 

innumerable negative beliefs surrounding menstrual changes 

and seeing through a perspective of biopsychosocial model 

many feminist theorists have reported gigantic influence of 

cultural beliefs, and socially learned behaviour on how 

young women perceived various menstrual changes 
(11).

  

 

Biologically, speaking studies also suggest that changes in 

the hormonal levels of oestrogen and progesterone induce 

these symptoms. A study conducted in postmenopausal 

women previously diagnosed with PMS, showed recurring 

psychological and somatic symptoms when they were put on 

cyclic progesterone therapy. Additionally, oestrogen and 

progesterone have a sizeable effect on serotonin and 

dopamine systems which could be attributed to fluctuating 

moods. Similarly, they also have an effect altering the renin 

- angiotensin - aldosterone system which might be a 

plausible explanation for bloating and swelling, but these 

hormones alone cannot fully help us understand 

premenstrual syndrome. Studies have shown that woman 

who suffer from PMDD do not have higher levels of 

hormones than the average population but that they are more 

sensitive to the hormonal fluctuations than most (
19).

  

 

A study conducted by Teng et al. reported the most common 

symptoms were of somatic in nature (75.9%), affecting 

liability (59.8%) and feeling of being angry and irritable 

(56.4%). The study also proposed that stress had a stronger 

association with PMDD but not with PMS. Our study 

produced a result of feelings of anxiety (47.5%), being angry 

(45%) and being overwhelmed (42.5%) (
20).

 The reasons for 

this could be ascribed to stress eating, disrupted or 

imbalanced life rhythm, absence of healthy life practices and 

exercise. It has been shown that individuals with PMDD 

have higher proportions of remaining wakeful late at night 

(89.5%). Study conducted by Parry et al. documented that 

women suffering from PMDD have abnormal melatonin 

secretion and circadian rhythm abnormalities (
21).

 It has also 

been anticipated that women with PMDD have altered 

affective information processing and regulation during the 

luteal phase and abnormal activation patterns were seen in 

specific regions of brain. It has also been stated that various 

abnormalities in the serotonin system were noted along with 

decreased levels of GABA during the late luteal phase (
12).

  

 

Our study mainly focused on student population and it has 

been documented that poor stress coping mechanism in 

students lead to greater and severe experience of 

premenstrual syndrome. Fontana and Palfai documented that 

women who suffered from PMDD found the daily life stress 

to be more unpleasant, stressful and unmanageable prior to 

the start of their menstrual cycle (
22, 19).

 A reason for this 

could be that it is not because women with PMDD had more 

amount of stress, it was just that they had impaired coping 

strategies and their adverse perception towards stressors of 

life were greater during the luteal phase. It was also 

suggested that changes in the endocrine levels during 

premenstrual period and menstrual cycle led to lowered 

threshold of stress tolerance which triggered depression, 

anxiety or migraine (
9).

 This level of impact and the severity 

of interference of symptoms dictates the need to fully 
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comprehend the complexities of the disorder which would 

result in achieving better levels of care and treatment (
11).

  

 

Women distressed with PMDD often do not bring their 

symptoms to the notice of health care professional. Mainly, 

either because they think it is a part of being women and that 

it must be borne and endured or that their symptoms are 

dismissed. They are not to be taken lightly. If the individual 

consistently suffers from these symptoms or the symptoms 

have aggravated, it is recommended that the person seeks 

appropriate professional help either from a general 

practioner or even a psychologist when the need arises (
15, 23).
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ABSTRACT 

Background: Efforts to reduce under-five mortality across the globe are being hindered by a 

disproportionate high rate of neonatal deaths. About a quarter of these neonatal deaths are caused 

by birth asphyxia. Available evidence shows that effective neonatal resuscitation delivered by 

providers skilled in and knowledgeable about neonatal resuscitation can significantly reduce 

neonatal mortality rates. 

Objective: To assess the level of knowledge regarding Neonatal Resuscitation and to find out 

association between knowledge scores with selected demographic variables. 

Method and materials: The Descriptive study was conducted on 60 B.Sc. Nursing students. 

Data were collected using structured knowledge questionnaire 

Result: In our study, Analysis of the data showed that majority 37(61.66%) of the students had 

moderate knowledge regarding neonatal resuscitation whereas around 13(21.66%) of students 

had inadequate knowledge and minimal 10(16.66%) of students had adequate knowledge. 

 

Conclusion: There is the need for effective neonatal resuscitation education in the students to 

improve knowledge regarding neonatal resuscitation. 

 

Key words: Neonatal resuscitation, Knowledge, 3rd B.Sc. Nursing students 

 

 

 

Complex Systems and Complexity Science Journal ISSN-NO-1672-3813

VOLUME 8 1 Issue 4



*Corresponding Author: 
Ms. Rajashree Kokatanur  
Senior Tutor 
KAHER Institute of Nursing Sciences, Belagavi 
Email:rajashreekokatanur19@gmail.com 
Mob: 9844040144 
 
 
 
INTRODUCTION 

 

“A Baby Is Born with A Need to Be Loved and never outgrows it” 

       Birth of a new born is a special moment a moment of joy and hope. Most babies go through 

the transition from the mother's womb to the outside world smoothly; a mere ten percent may 

need some degree of assistance during this process. Providing appropriate resuscitation to new-

born helps prevent asphyxia which account for 23% of neonatal deaths in India. Delay in 

providing help to the new-born at this crucial juncture is an impediment to ensuring survival and 

more importantly intact survival.1 

About a quarter of all neonatal deaths globally are caused by birth asphyxia, this 

dangerous condition of oxygen deprivation may begin before birth, for example if the umbilical 

cord, which supplies oxygen throughout fetal development, is compressed during delivery.2 

Neonatal resuscitation also known as new-born resuscitation is an emergency procedure 

focused on supporting approximately 10% of new-born children who do not readily begin 

breathing, putting them at risk of irreversible organ injury and death. Through positive airway 

pressure, and in severe cases chest compressions, medical personnel can often stimulate neonates 

to begin breathing on their own, with attendant normalization of heart rate.3 
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MATERIALS AND METHODS 

Study setting and period 

 The study was conducted on 7th June 2019 in, KAHER Institute Of Nursing Sciences, 

Belagavi.  

Study design and population 

The research design is the plan, structure and strategy of investigation for answering the 

research questions. It is the overall plan or blue print the researcher selects to carry out the study. 

The research design selected for the present study is Descriptive design. 

         Population refers to the entire set of individuals or objects in which the researcher 

interested in studying. Population in the present study was 3rd year B. Sc. Nursing students. 

Sample size determination and sampling procedure 

  Convenient sampling technique was used to draw the samples, which is the type of Non-

Probability sampling technique. Purpose of sampling derives from the belief that the 

investigators knowledge about the population and its element can be used to handpick cases to 

be included in the sample.  

Method of Data Analysis 

   The data was analyzed in terms of objectives of the study. The plan for data analysis is as 

follows; 

Descriptive statistics 

1. Organization of data on a master sheet.  

2. Tabulation of data in terms of  

• Frequency and percentage distribution are used to analyze knowledge scores 

and demographic variables. 

• Mean, median, mode and standard deviation are used to assess the level of 

knowledge of 3rd B. Sc. Nursing students. 

3.  Classify the knowledge scores as follows: 

Inadequate knowledge ≤ 50 % Score 

Moderate knowledge 51-75 % Score 

Adequate knowledge > 75 % Score 
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Ethical consideration 

Ethical committee permission was obtained from the KAHER Institute of nursing sciences 

Belagavi. All participants gave informed written consent prior to the start of the study.

Results 

Socio-demographic characteristics of participants 

Characteristics Category 
Respondents 

Number Percent (%) 

Age (years) 
18-20 Years 40 66.66 

20-22 Years 20 33.33 

Gender 
Male 20 33.33 

Female 40 66.66 

Place of Residence  
Urban 34 56.66 

Rural 26 43.33 

Type of Family 
Nuclear 38 63.33 

Joint 22 36.66 

Have you ever seen emergency care 
/ neonatal resuscitation given to any 
new born? 

 

Yes 28 46.66 

No 32 53.33 

Have you ever seen on television or 
read in newspaper magazines about 
basic life support given to the 
neonate/ neonatal resuscitation? 

 

Yes 38 63.33 

No 22 36.66 

Total  60 100.0 

 

 

The majority of the subjects 40 (66.66%) belongs to age group 18-20 years. The 

majority of the subjects 40(66.66%) were females. The type of residence of the majority 
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subjects 34(56.66%) is urban area. The majority subjects type of family of the subject 38 

(63.33%) belongs to nuclear family. Majority 32 (53.33%) of the subjects had no 

exposure to neonatal emergencies. Majority 38 (63.33%) of the subjects previous 

knowledge source was mass media. 

Analysis of knowledge scores of school children regarding hand washing. 

Distribution of knowledge scores obtained were tabulated in the master sheet. The data analyzed 

in the term of frequency, percentage and finding are presented in the table. 

                                                                                                                  N= 60 

Knowledge Level Category Respondent 

  Numbers Percentage 

Inadequate <50% score 13 21.66% 

Moderate 51-75% score 37 61.66% 

Adequate >75% score 10 16.66% 

Total  60 100% 

Analysis of the data shows that 37(61.66%) of the students had moderate knowledge 

regarding neonatal resuscitation whereas around 13(21.66%) of students had inadequate 

knowledge and minimal 10(16.66%) of students had adequate knowledge. 

Findings related to the Mean, Median and Standard deviation of the knowledge of 3rd year 

B. Sc. Nursing students regarding neonatal resuscitation. 

In this study, mean score was (15.36), mean percentage (61.44%), median (16), standard 

deviation was (4.10) and coefficient variance (26.69). There are almost 37(61.66%) of the 

students had moderate knowledge regarding neonatal resuscitation whereas around 13(21.66%) 

of students had inadequate knowledge and minimal 10(16.66%) of children had adequate 

knowledge. 
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Association between the knowledge scores of neo and selected socio-demographic variables. 

Chi-Square of knowledge level of students in order to age is (X2= 1.66, df=1), gender 

(X2=0.14, df=1), Place of residence (X2=0.87, df=1), types of family (X2=0.95, df=1), exposure 

to previous neonatal emergencies (X2=3.16, df=1) and source of information (X2=0.0002, df=1). 

It reveals that there is no significant association between socio demographic variables and 

student’s knowledge regarding neonatal resuscitation. 

Discussion 

Neonatal resuscitation knowledge among 3rd B. Sc. Nursing students in present study was 

37(61.66%) of the students had moderate knowledge regarding neonatal resuscitation whereas 

around 13(21.66%) of students had inadequate knowledge and minimal 10(16.66%) of students 

had adequate knowledge. Tuthill DP wilson R (1998); Conducted a study to ascertain the nurses 

knowledge of pediatric resuscitation. A survey design was adopted to collect the date. Interviews 

were conducted with 96 out of a possible 109 pediatric nurses. Most had been qualified less than 

5 years and a third had received some training in pediatric resuscitation. The chest compression 

was known by 61% but only 10% new about bag and mask ventilation. Nurses with pediatric 

training and greater experience scored significantly higher.  

15.36

16

4.1

26.69 Mean

Median

Standard deviation

Coefficient variance
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Conclusion 

Present study stated that knowledge regarding neonatal resuscitation was found to be 

moderate. The study suggests that both behavior change education is important to improve 

neonatal resuscitation knowledge  in the long run. 
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Abstract 

Cardiac Catheterization Is A Medical Technique That Is Used To Assess Patients That Are Suspected Of 

Having Coronary Artery Disease. Invasive Procedures, On The Other Hand, Induce Anxiety. It Can Trigger 

A Panic Attack In Anxiety Sufferers. Pharmacologic Agents Are Now Used To Alleviate Stress And 

Anxiety In Heart Patients; However, These Approaches May Have Certain Side Effects.Massage Therapies 

Can Influence Neural Activity At The Segmental Level Of The Spinal Cord, Modulating The Activities Of 

Subcortical Nuclei That Affect Mood By Causing Local Biochemical Changes In Muscles That Control 

Local Blood Flow And Oxygenation.It Can Also Stimulate The Release Of Neurotransmitters Including 

Endorphins And Serotonin In The Central Nervous System, Relieving The Anxiety. Thereof, The Aim Of 

This Study Was To See How Massage Therapy Affects Anxiety In Patients Undergoing Cardiac 

Catheterization 

Key Words:Cardiac Catheterization, Anxiety, Massage Therapy 

Materials And Methods: 

Research Design: 

A Single-Blind Randomized Control Trial  

Variable Under Study: 

Back Massage Therapy Was Used As An Independent Variable In This Analysis.  Anxiety 

Was The Dependent Variable 

Research Setting: 

Cardiac Ward Of A Corporate Teaching Hospital In Northern Karnataka 

Population: 

The Patients In This Study Were Admitted To The Cardiac Ward Of A Corporate Teaching 

Hospital In Northern Karnataka For Cardiac Catheterization. 

Sample Size And Sampling Technique: 

The Study Used A Sample Size Of 30 Patients. The Research Used A Non-Probability 

Sampling Method.  

Criteria For Sample Selection: 

Criteria For Inclusion: Patients Who Were Scheduled For Cardiac Catheterization At A 

Corporate Hospital And Were Willing To Participate .Exclusive Criteria: Patients Those 

Were Uncooperative And Not Willing To Participate. 

The Anxiety Level Was Assessed Using A Modified Zung's Self-Rating Anxiety Scale. 

Data Collection Procedure: 
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A Simple Random Sampling Technique Was Used To Pick The Subjects. The Experimental 

And Control Groups' Pre-Intervention Anxiety Levels Were Assessed Using The Modified 

Zung's Self-Rating Anxiety Scale, Respectively. Back Massage Was Used As An 

Intervention For The Study Group. After The Application Of Intervention, Back Massage 

Therapy In The Experimental Group, A Post-Test Was Conducted To Measure Post-

Intervention Anxiety Levels Using The Modified Zung's Self Rating Anxiety Scale In Both 

The Groups. Data Was Collected And Tabulated, And Descriptive And Inferential Statistics 

Were Used To Interpret It. 

Conclusion: Massage Therapy Is An Important Treatment For Anxiety, According To The 

Results Of The Report. 

Background: 

Cardiac Catheterization Is A Diagnostic Procedure Used In Evaluation Of Patients Suspected 

With Coronary Artery Disease. One Or More Catheters Are Inserted Through Peripheral 

Blood Vessels In The Arm Or Leg With X-Ray Guidance. This Procedure Collects Data Such 

As Adequacy Of Blood Supply Through Coronary Arteries, Blood Pressures, Blood Flow 

Between Chambers Of The Heart, And X-Rays Of The Heart's Ventricles Or Arteries. A 

Cardiac Catheterization Is Used To Diagnose And Treat Patients Who Have Heart Disease1, 

Which Is A Life-Threatening Condition That Killed 365,914 People In The United States In 

20172.The Most Definitive Diagnostic And Therapeutic Intervention For The Treatment Of 

Patients With Cardiac Disease Is Cardiac Catheterization, But Such Invasive Procedures 

Cause Anxiety3. 

Anxiety Of The Patient Is An Important Factor To Consider, Particularly When A Severe 

Invasive Procedure Is Performed On An Organ Such As The Heart, And The Immediate Aim 

Is To Minimize Anxiety4. Anxiety Has Been Linked To High Levels Of Stress, Which Can 

Cause Delays In Recovery And Lengthen Hospital Stays5. Anxiety Is A Broad Concept That 

Encompasses A Variety Of Conditions That Trigger Nervousness, Anxiety, Anticipation, 

And Worry. These Conditions Have An Impact On How People Feel And Act, And They 

Can Cause Physical Symptoms. Mild Anxiety Is Perplexing And Disturbing, While Severe 

Anxiety May Be Crippling And Has A Significant Effect On Everyday Life. It's Also Linked 

To Restlessness, Exhaustion, Concentrating Difficulties, And Muscle Tension6. Heart 

Palpitations, Tachycardia, Muscle Weakness And Stress, Exhaustion, Nausea, Chest Pain, 

Shortness Of Breath, Headache, Stomach Aches, Or Tension Headaches Are All Physical 

Symptoms Of Anxiety. Blood Pressure, Heart Rate, Perspiration, And Blood Flow To The 

Main Muscle Groups All Increase As The Body Prepares To Deal With A Danger. Pallor, 

Sweating, Shaking, And Pupillary Dilation Are All External Symptoms Of Anxiety. Anxiety 

Sufferers Can Experience A Panic Attack As A Result Of This7.In Order To Relieve Stress 

And Anxiety In Heart Patients, Pharmacologic Agents Are Now Used; However, These 

Approaches Can Have Certain Side Effects8. 

Massage Is One Of The Most Widely Used Complementary And Alternative Medical (CAM) 

Treatments. “Manual Soft Tissue Stimulation And/Or Applying Pressure To The Body” Is 

What Massage Entails. Massage Entails Manually Or With Mechanical Aids Working And 

Acting On The Body With Controlled, Unstructured, Stationary Or Moving Stress, Motion, 

Or Vibration9. The Metabolic Rate Of The Body Slows Down, Breathing Becomes More 

Routine, And The Heart Rate Returns To A Normal Range After A Massage. It's Easy To See 

How Massage-Induced Relaxation Could Be Beneficial For Anxiety10. Massage Therapies 

Can Cause Local Biochemical Changes In Muscles That Regulate Local Blood Flow And 
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Oxygenation, Influencing Neural Activity At The Segmental Level Of The Spinal Cord, And 

Thus Modulating The Activities Of Subcortical Nuclei That Affect Mood And Pain 

Perception. It Can Also Stimulate The Release Of Neurotransmitters Including Endorphins 

And Serotonin In The CNS, Increasing The Pain Threshold11. 

Pre-Incident Levels Of Endorphins, Serotonin, And Dopamine Can All Support. An 

Individual Can Feel Anxious And Nervous Before An Incident, Which Can Lead To An 

Increase In Stress And Tension. A Massage Will Help To Prepare For An Incident By The 

Amount Of Positive Hormones In The Body. Relaxation Is Backed By An Increase In The 

Beneficial Hormones Endorphins, Serotonin, And Dopamine. An Increase In Relaxation 

Reduces The Feelings Of Anxiety And Nervousness, Decreasing Stress And Tension. 

Increasing Relaxation And Decreasing Stress And Tension Can Help A Person Perform To 

Their Best Ability During Theincident12 

Massage Therapy Is The Most Popular Alternative Medicine Approach Used By Nurses, And 

It Ranks Third In Terms Of Patient Care And Satisfaction13. Massage Therapies Is The 

Systematic And Scientific Stimulation Of Soft Tissues And Muscles To Improve And Sustain 

Function, Recovery, And Therapeutic Benefits Such As Muscular And Mental Relaxation14. 

The Metabolic Rate Of The Body Slows Down, Breathing Becomes More Natural, And The 

Heart Rate Returns To A Normal Range When The Person Gets A Massage15.Several Studies 

Have Shown That Massage Has Beneficial Effects In Reducing Stress, Anxiety, And 

Depression, As Well As Strengthening The Nurse-Patient Relationship16. However, Different 

And Often Conflicting Findings Have Been Found In Research On The Effect Of Massage. 

Massage Has Been Shown To Be Effective In Reducing Anxiety In Heart Failure Patients In 

Some Studies, But Massage Has Not Been Shown To Cause Any Changes In This Variable 

In Other Studies17 

In Summary, The Aim Of This Study Was To See How Massage Therapy Affects Anxiety In 

Patients Undergoing Cardiac Catheterization. 

Materials And Methods: 

Research Design: 

A Single-Blind Randomized Control Trial Was Chosen For This Study Because It Includes 

Evaluating The Efficacy Of Back Massage Therapy In Reducing Anxiety Among Cardiac 

Patients Undergoing Cardiac Catheterization. 

Variable Under Study: 

Back Massage Therapy Was Used As An Independent Variable In This Analysis. Anxiety 

Was The Dependent Variable In This Analysis. 

Research Setting: 

The Current Research Took Place In The Cardiac Ward Of A Corporate Teaching Hospital In 

Northern Karnataka 

Population: 

The Patients In This Study Were Admitted To The Cardiac Ward Of A Corporate Teaching 

Hospital In Karnataka For Cardiac Catheterization. 

Sample Size And Sampling Technique: 
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The Study Used A Sample Size Of 30 Patients Who Were Admitted To The Cardiac Ward 

For Cardiac Catheterization. The Research Used A Non-Probability Sampling Method. 

Random Sampling At Its Most Basic. 15 Were Labeled "E" For The Experimental Group 

And 15 Were Labeled "C" For The Control Group. 

Criteria For Sample Selection: 

Criteria For Inclusion: Patients Who Were Scheduled For Cardiac Catheterization At A 

Corporate Hospital And Were Willing To Participate .Exclusive Critera: Patients Those 

Were Uncooperative And Not Willing To Participate. 

The Anxiety Level Was Assessed Using A Modified Zung's Self-Rating Anxiety Scale. 

The Tool's Reliability Was Determined Using The Split Half Process. The Reliability In This 

Analysis Was Found To Be 0.83. 

Data Collection Procedure: 

The Institutional Ethical Committee And The Hospital Authority Gave Their Formal 

Approval. A Simple Random Sampling Technique Was Used To Pick The Subjects. Each 

Subject Gave Their Informed Consent. The Experimental And Control Groups' Pre-

Intervention Anxiety Levels Were Assessed Using The Modified Zung's Self-Rating Anxiety 

Scale, Respectively. Back Massage Was Used As An Intervention For The Study Group. 

After The Application Of Intervention Back Massage Therapy In The Experimental Group, A 

Post-Test Was Conducted To Measure Post-Intervention Anxiety Levels Using The Modified 

Zung's Self Rating Anxiety Scale In Both The Groups. Data Was Collected And Tabulated, 

And Descriptive And Inferential Statistics Were Used To Interpret It. 

Table 1: Mean Pretest Score, Mean Post Test Score And Standard Deviation For 

Anxiety Assessment Of Cardiac Patients In Experimental And Control Group. 

 Experimental Group Control Group 

Pretest Scores Post Test Scores Pretest Scores Post Test Score 

Mean  

68.73  

 

45.40 

 

67.86 

 

67.86 

SD   3.69    3.13 3.11 6.00 

 

Table 1: The Mean Pre-Test Anxiety Scores Of Cardiac Patients Prior To Cardiac 

Catheterization In The Study Community Were 68.73, And The Mean Post-Test Anxiety 

Scores Were 45.4.The Mean Pretest Scores Of Anxiety Experienced By Patients Posted For 

Cardiac Catheterization In Control Group Was 67.86 And Mean Post Test Scores Was 67.86. 

Table 2: Mean Difference, Standard Error And Paired’ Test Values Of Anxiety Scores 

Of Cardiac Patients Prior To Cardiac Catheterization In Experimental And Control 

Group 

Paired ‘T’ Test 

 

 Mean 

Difference 

Standard 

‘P’ 

Value 

‘T’ Value 

Cal 

T’ Value 

Tab 

Df P Level Of 

Significance 
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Deviation 

Experimental 23.33 3.10 28.71 2.145 14 <0.05 

Control   0.00 4.98 0.00 2.145 14 >0.05 

 

Table -2: The Obtained Paired ‘T' Value In The Experimental Community Was 28.71, Which 

Was Important At The P<0.05 Stage. Back Massage Therapy Was Found To Be Effective In 

Reducing Anxiety. The Obtained Paired ‘T’value In The Control Group Was 0.00, Which 

Was Not Important At The P >0.05 Stage. 

Table 3: Comparison Of Anxiety Scores Between The Experimental And Control By 

Using Unpaired T Test. 

Unpaired‘T’ Test 

 

 Mean 

Difference 

Standard 

Error 

Cal ‘T’ Tab  ‘T’ P’ Value 

Pre 

Test Scores 

0.87 1.81 1.38 2.048 >0.05 

Post Test 

Scores 

22.46 1.17 19.19 2.408 <0.05 
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Table 3: A Comparison Of The Mean Pretest Anxiety Scores Between The Experimental And 

Control Groups Using An Unpaired ‘T’ Test Yielded A P > 0.05, Indicating That There Was No 

Substantial Difference. For The Experimental And Control Classes, The Mean Post-Test Anxiety 

Scores Were P< 0.05. This Implies That A Highly Significant Difference, I.E. A Decrease In 

Anxiety Among Patients, Was Observed.The Intervention (Back Massage Therapy) Given To 

The Experimental Community Resulted In A Reduction In Anxiety Among Patients Scheduled 

For Cardiac Catheterization. 

Discussion: 

The Aim Of This Study Was To See How Effective Back Massage Therapy Was At Reducing 

Anxiety In Patients Undergoing Cardiac Catheterization In The Cardiac Wards Of A Corporate 

Teaching Hospital In Northern Karnataka. In The Present Study According To Table 1: The 

Mean Pre-Test Anxiety Scores Of Cardiac Patients Prior To Cardiac Catheterization In The 

Study Community Were 68.73, And The Mean Post-Test Anxiety Scores Were 45.4. The Mean 

Pretest Scores Of Anxiety Experienced By Patients Posted For Cardiac Catheterization In 

Control Group Was 67.86 And Mean Post Test Scores Was 67.86.The Study Results Backed Up 

The Importance Of A Back Massage Therapy Program, According To Smith's Research18.It Can 

Be Inferred That Improvements In The Intervention Group's Anxiety Levels Were Influenced By 

The Back Massage Intervention. 

According Totable -2: The Obtained Paired T’ Value In The Experimental Community Was 

28.71, Which Was Significant At The P<0.05 Stages. Back Massage Therapy Was Found To Be 

Effective In Reducing Anxiety. The Obtained Paired’ Value In The Control Group Was 0.00, 

Which Was Not Important At The P >0.05 Stage.The Results Of The Study Corroborate Those 

Of Ting W, Namerow PB, Who Found That Massage Therapy Significantly Reduced Anxiety In 

Patients Undergoing Cardiac Catheterization19. 

According To Table 3: A Comparison Of The Mean Pretest Pain Scores Between The 

Experimental And Control Groups Using An Unpaired T Test Yielded A P > 0.05, Indicating 

That There Was No Substantial Difference. For The Experimental And Control Classes, The 

Mean Post-Test Anxiety Scores Were P< 0.05. This Implies That A Highly Significant 

Difference, I.E. A Decrease In Anxiety Among Patients, Was Observed. The Intervention (Back 

Massage Therapy) Given To The Experimental Community Resulted In A Reduction In Anxiety 

Among Patients Scheduled For Cardiac Catheterization.Srimatisubramaniam Conducted A 

Report That Was Similar To This One. Massage Therapy Has Been Shown In Several Studies To 

Relieve Anxiety. Both Forms Of Massage Are Helpful In Reducing Anxiety. Massage Therapy 

Strategies Like Kneading, Rubbing, Squeezing, And Patting Various Muscle Groups Have The 

Same Anti-Anxiety Effects20. 

Conclusion: 

Massage Therapy Is An Important Treatment For Anxiety, According To The Results Of The 

Report. It Aids In The Relief Of Anxiety As Well As Providing Physical And Psychological 

Benefits. Furthermore, It Is A Cost-Effective, Simple-To-Use System 
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INTRODUCTION: 
Human health is affected by many external forces such as aging, 
urbanization, unhealthy lifestyle and so on which has become one of 
the major issues in today's swift world. Illness is not due to a disease, 
but it denes the imbalance state of health which can be caused by 
stress. As today we see individuals working for their livelihood at their 
work stations, there are specic responsibilities to carry out their 
duties. Responsibilities lead to mental stress where then erupts many 
diseases such as Heart diseases, gastrointestinal disorders, Diabetes, 
Obesity and Hypertension.

Hypertension is a silent killer and has taken a lead worldwide, 
knowingly or unknowingly it has become so common that, man has 
taken a negligent diversion towards this lethal disease. This negligence 
has led millions to another fatal complication which is known as 
cerebrovascular accident. 

Hypertension plays a vital role in changing the risk factor for 
cerebrovascular accident. It is said to be one of the life saving 
precaution of premature disease and death rate all over the world. It 
will lead to many other conditions such as CVA, DM, CCF and Kidney 

1 disorders.

CVA is the abrupt damage of brain cells because of less supply of 
oxygen to the brain which is mainly caused by either tearing or 
stoppage of artery. It is also known as “Stroke''. In this, the person 
looses certain functioning of the body part due to disturbances in 
supply of blood to a brain. It has three types mainly – blockage in the 
artery, tearing of blood vessels and acute loss of focal cerebral 

2function.

Ischemic CVA is a uctuation of the blood circulation due to blockage 
eruption, mainly by clotting or embolus which leads to cessation of 
brain tissue. It occurs in 8 out of 10 strokes. Hemorrhagic CVA is 
initially caused by an intracranial hemorrhage. It might be-cause of 
continuous rupture of tiny vessels. It is less common but can be more 
serious. Transient ischemic attack is sudden drop of focal cerebral 

3, 4function with symptoms.

The risk for CVA and transient ischemic attack increases exponentially 
with age. High BP is said to be the changeable risk factors for 
cerebrovascular accident. Lowering blood pressure is helpful for 
primary and secondary prevention of CVA. Most cerebrovascular 
accident patients have well known risk factors for cerebrovascular 

disease, some time before CVA. Thus, it is possible to decrease the 
CVA incidence by reducing the occurring dangers and identifying 

5, 6"high risk" individuals, who can be treated. 

There has been a gradual declined in industrialized countries, due to 
improved quality and treatment of the risk factors. Lifestyle changes 
help in lowering the risk of BP. It is a vital changeable risk factor for 
uctuation of the blood circulation and continuous rupture of tiny 

7, 8vessels CVA. 

Risk factors can be broadly classied into controllable and 
uncontrollable risks factors. Controllable risk factors includes 
hypertension, smoking, heart diseases, TIA, DM, high cholesterol, 
sedentary lifestyle, overweight, alcohol, drug abuse & injury to brain. 

5, 6Uncontrollable risk factors include age, gender and hereditary.

The avoidance of the CVA is to retain normal BP, limited sugar intake, 
fat intake, cessation from pufng, ingestion of alcohol, controlled DM, 
retaining normal body posture, daily workout with healthy diet. Priorly 
use of blood thinning drugs to avoid clots. The sugar levels in diabetes 
are considered to be increased after CVA attack. Supply of oxygen to 
be given as per needs. Lowering BP is an effective method to decrease 

9burden in cerebrovascular accident.

Therefore, the treatment of these conditions must urgently become a 
widespread tool of prevention.

MATERIAL AND METHODS:
The study was conducted at Tertiary Care hospital, Belagavi. A pre-
experimental design was used. The study was approved, ethical 
clearance was granted by the Human Ethics Committee and 
permission was obtained from concerned authorities. Patient who met 
the inclusion criteria were involved in the study. All the patients who 
have hypertension for more than 5 years were included in the study. 

The data was collected using structured knowledge questionnaire on 
prevention of cerebrovascular accident among hypertensive patient. 
The sample consists of 80 hypertensive patient. For the association of 
socio-demographic variables and mean pre-test score Chi-square, 
unpaired't' test was used. 

RESULTS:
The data was collected using structured knowledge questionnaire on 
prevention of cerebrovascular accident among hypertensive patient. 
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ABSTRACT
Introduction: Increased blood pressure, one of the non-communicable disorders which have become a giant burden to the society. The 
hypertension related complications has lead to high mortality and morbidity rate worldwide. CVA is the most common complication of 
hypertension and can affect anyone. 
Objectives: The aim of the study is to evaluate the Effectiveness of Structured Teaching Programme (STP) On Knowledge Regarding Prevention of 
Cerebrovascular among Hypertensive Patient in Tertiary Care Hospital, Belagavi.
Methodology: A pre-experimental design study was conducted among 80 hypertensive patients using structured knowledge questionnaire. The 
study was conducted using purposive sampling technique . 
Results: The study revealed, most of the participant 24(30%) at the age group of 51-60 years while majority were males 47 (58.75%). Most of the 
participants 45 (56.25%) were illiterate and, majority 48 (60.00%) of the participants were having family income above 20001. Majority 50 
(62.50%) were having a mixed diet and most of the participants 22 (27.50%) were unemployed. The data were analyzed and interpreted using 
inferential and descriptive statistics indicates that there is no connection found between chosen socio-demographic characteristics and pretest 
knowledge score.
Conclusion: The study ndings concluded, STP was used to be found highly effective in teaching and to improve knowledge regarding prevention 
of cerebrovascular accident among hypertensive patient.

KEYWORDS
Structured Teaching Programme (STP); Prevention; Cerebrovascular accident; Hypertensive patients.
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The sample consists of 80 hypertensive patient. In order to explore the 
current association, the data were analyzed and interpreted using 
inferential and descriptive statistics.

PRESENTATION OF DATA
The data obtained in the study is presented under the following 
sections:
Section I: Assessing the knowledge scores of hypertensive patient on 
prevention of cerebrovascular accident.
Section II: Analysis and interpretation of data to nd out the 
association between pre-test knowledge score with selected socio-
demographic variables.

Section I: Analysis And Interpretation Of Knowledge Score Of 
Hypertensive Patient On Prevention Of Cerebrovascular 
Accident.

Table 1: Pre-test And Post-test Frequency And Percentage Of The 
Knowledge Score Of The Participants Regarding Prevention Of 
Cerebrovascular Accident.

Table 1 indicates that the pre-test mean knowledge score of the 
participants was 40.19 and the standard deviation was 11.81. While the 
post-test mean knowledge score was 67.19 and standard deviation was 
9.83.  The difference between mean pre-test and post-test is 27. 
Similarly, the difference between pre-test and post-test standard 
deviation is 1.98 and the range difference between pre-test and post-
test is 20.

Table 2: Frequency and Percentage Distribution of Pre-test and 
Post-test knowledge score of the participants.

Table 2  represents that pre-test knowledge score shows maximum 52 
(65%) were having average knowledge, 15 (18.75%) had poor 
knowledge score and only 13 (16.25%) had a good knowledge score. 
Whereas, in post-test knowledge maximum 72 (90%) had an good 
knowledge score and only 8 (10%) had an average knowledge score. 
Therefore, the table revealed that there is increase in the level of 
knowledge score after administering structured teaching programme 
on prevention of cerebrovascular accident among hypertensive 
patient.

Section II: Analysis And Interpretation Of Data To Find Out The 
Association Between The Pre-test Knowledge Scores And The 
Selected Socio-demographic Variables.

Table 3: Association between the pre-test knowledge score and the 
selected socio-demographic variables.

Table 3 reveals that the calculated chi-square value for all the selected 
socio-demographic variables are not signicant at (p0.05) level 
which indicates that there is no association between the pre-test 
knowledge score and all the socio-demographic variables.

CONCLUSION:
The study concluded by saying that socio-demographic variables of 
hypertensive patient such as Age, Gender, Educational status, Family 

income, Diet and Occupation were found to have no signicant 
association with pre-test knowledge scores.
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Poor 15 18.75    - -

Average 52 65 8 10
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INTRODUCTION
Pain is the physiological mechanism which is produced in response to 
inammation or tissue damage in order to protect the individual from a 
harmful stimulus. Hence pain assessment is a matter of concern and 
due to this reason most of the health care organizations have regarded 

1pain as a fth important sign for assessing an individual.

In modern medicine intravenous therapy is important for many 
reasons. Intravenous therapy is used for protecting being and treating 
metabolic diseases and electrolyte imbalances through medicine, diet, 
uids and blood products in most of the patients worldwide. Among 
the various infusion therapies, peripheral intravenous cannulization is 

2basic method and widely used in a health care settings.

As intravenous cannulation is invasive painful procedure, current 
practice in health care institutions involves either no premedication or 
an intradermal injection of saline or lidocaine before procedure. As a 
member of health care team, nurses are responsible for improving 
patient's experience by utilizing other suitable options to reduce the 
phobia and anxiety during intravenous cannulation and promote 

3comfort.

MATERIAL AND METHODS
A true experimental with post test only control group design was used 
to effectiveness of Xylocaine 2% gel on pain intensity reduction during 
intravenous cannulation.Quantitative research approach was used for 
the study. The study was conducted on 80 patients of both genders in 
the age group of 25-45 years who had under gone peripheral 
intravenous cannulationsand admitted in selected tertiary care hospital 
of Belagavi, Karnataka. The participants of the study were chosen by 
simple random sampling technique (Lottery method)and divided into 
two groups. The study group consists of 40 participants to intervention 
was provided. The control group consists of 40 participants to whom 
intervention was not provided. Data collection is done by numerical 
pain rating scale.

The tools used for the study consists of 2 parts:
Part A: It includes demographic characteristics such Age, Gender, 
Education, Occupation, Previous experience, site of cannulation and 
size of intravenous Cannula

Part B: Section B consists of standardized numerical rating scale for 
pain which is use to assess the level of pain during peripheral 
intravenous cannulation.The Numerical pain scale is includes 10 point 
ratings.

The data obtained was analyzed according to the objectives of the 
study using descriptive and inferential statistics.

RESULTS
1. Findings related to Frequency and Percentage distribution of 
participants according to thedemographic variables in control 
and experimental group.(n=40+40=80)
In the present study it was found that majority participants 12 (30%) 
belongs to the age group of 31-35 years and minority 6 (15%) of 
participants belongs to age group of 41-45years in the experimental 
group, where as in majority of 12 (30%) belonged in the age group of 
36-40 years and minority 8 (20%) were in the age group of 31-35 years 
in control group.

In experimental group majority 29(72.50%) were male and minority 
11(27.50%) were female, whereas majority 25(62.50%) were male 
and minority 15(37.55%) were female in the control group. 

In experimental group majority of 13 (32.50%) of participants have 
completed their secondary education and minority 4(10%) of 
participants have completed post graduation and above, where as 
majority 12(30%) of participants were having formal education and 
minority 4(10%) of participants have completed post graduation and 
above in control group.

In experimental group majority 12(30%) of participants were in 
private employee and minority 3(7.50%) were in government 
employee, where as in control group majority 14(35%) were working 
in others category and minority 3(7.50%) were in government 
employee. In experimental group majority of participants 28(70%) 
were having < 3 minutes of pain duration and minority 0(0%) were 
having > 15 minutes of pain duration after IV cannulation, whereas 
majority 20(50%) of participants were having > 15 minutes of pain 
duration and minority 0(0%) were having <3 minutes of pain after IV 
cannulation. In experimental group majority 20(50%) and minority 
20(50%) of participants have previous experience of IV cannulation, 
whereas in control group majority 27(67.50%) and minority13 
(32.50%) of participants have previous experience of IV cannulation.
 
In experimental group majority 15(37.50%) of participants were 
cannulated at the site of cephalic and basilica vein and minority 2(5%) 
of participants were cannulated at the site of median cubital vein, 
whereas in control group majority 17(42.50 %) of participants were 
cannulated at the site of cephalic vein and minority 3(7.50%) of 
participants were cannulated at the site of median cubital vein. 
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ABSTRACT
A true experimental, post test only control group design was used to nd out the effectiveness of Xylocaine 2% gel on pain intensity reduction 
during intravenous cannulation among the adult patients tertiary care hospital of Belagavi, Karnataka. Quantitative approach was used for the 
study. The study was done on 80 adult patients using standardized pain numerical scale. (Based on pilot study the prevalence rates in both group 
calculated p1=82% p2=100%,  q1=18  q2=0,  d=18%  , Z= 1.96 (at 5% α error), Z= 0.842 (at 80% power)    n=38 � 40). Simple random (lottery 
method) technique was used .in this study the patients, who have a patent intravenous cannula in place and who are unable perceive and responds 
for pain (unconscious patient). Demographical variables analyzed for the study Age, Gender, Education, Occupation, Previous experience, 
duration of pain during intravenous cannulation, site of cannulation and size of intravenous Cannula (Variables Independent variable: Xylocaine 
2% gel. Dependent variable: Pain intensity experience during intravenous cannulation). Total 21 reviews were taken under the title of the above 
study (Indian- 03, International- 18). The conceptual framework used for this study is based on General Systems Theory introduced by Ludwig Von 
Bertalanffy in 1968.  The obtained data was analyzed by using descriptive and inferential statistics. The mean of post test pain intensity during IV 
cannulation in experimental group was 1.93 and 4.30 in control group and SD of 0.60 in experimental group, 0.61 in control group. In this study 
62.50% of participants have mild pain and 15% have moderate pain in experimental group as compared to 55% have severe pain followed by 
37.50% have worst pain in control group. The difference is found to be statistically signicant.

KEYWORDS
Assess, Effectiveness, Xylocaine 2%, Pain intensity, IV cannulation, SD

22 International Journal of Scientific Research



Volume - 10 | Issue - 02 | February - 2021

In experimental group majority18 (45%) of participants were 
underwent IV cannualtion with 20 and 18 gauge size of cannula and 
minority 1(2.50%) of participants were underwent with 22 gauge size 
of cannula, whereas in control group majority 20(50 %) of participants 
were underwent IV cannulation with 18 gauge size of cannula and 
minority 0(0%) of participants were underwent IV cannulation with 22 
gauge size of cannula.

2. Findings on Mean post test score and standard deviation 
Comparison in experiment and control groups with severity of 
pain. (n=40+40=80)
The mean of post test pain intensity during IV cannulation experienced 
by participants in experimental group was 1.93 and 4.30 in control 
group and SD of 0.62 in experimental group, 0.61 in control group. In 
this study 62.50% of participants have mild pain and 15% have 
moderate pain in experimental group as compared to 55% have severe 
pain followed by 37.50% have worst pain in control group. The 
difference is found to be statistically signicant (Z=-7.6114, 
p=0.0001*, Chi-square=72.000) at the 0.05 level. Hence the 
hypothesis (H ) is accepted.                                          (n=40+40=80)1

*p<0.05

Graph 1: Bar diagram depicts the comparison of participants to 
their by with severity of pain in experimental and control group.

3.  Findings on Mean post test score and standard deviation 
Comparison in demographic variables with severity of pain in 
experiment group by Kruskal Wallis ANOVA or Mann-
Whitney U test. (experimental group, n=40)

 It shows comparison between demographical variables with 
severity of pain in experimental group. There were 8 
demographical variables, among them Mann-Whitney U test or 
Kruskal Wallis ANOVA showed no signicant difference with 
severity of pain in experimental group.

4.  Mean post test score and standard deviation Comparison in 
demographic variables with severity of pain in control group 
by Kruskal Wallis ANOVA or Mann-Whitney U test.(control 
group, n=40)

 It shows that comparison between demographical variables with 
severity of pain in control group. There were 8 demographical 
variables, among them Mann-Whitney U test or Kruskal Wallis 
ANOVA showed no signicant difference with severity of pain in 
control group.

5.  Association between demographic variables with severity of 
pain in experiment group. (experimental group, n=40)

 It shows association between demographic characteristics with 
severity of pain in experimental group. There was no signicant at 
(p>0.05) association was found between the all demographic 
variables. 

6.   Association between demographic variables with severity of 
pain in control group.(control group, n=40)

 It shows association between demographic characteristics with 

severity of pain in control group. There was no signicant at 
(p>0.05) association was found between the all demographic 
variables. 

DISCUSSION 
Major Findings of the study were, The mean of post test pain intensity 
during IV cannulation experienced by participants in experimental 
group was 1.93 and 4.30 in control group and SD of 0.60 in 
experimental group, 0.61 in control group. In this study 62.50% of 
participants have mild pain and 15% have moderate pain in 
experimental group as compared to 55% have severe pain followed by 
37.50% have worst pain in control group. The difference is found to be 
statistically signicant (Z=-7.6114, p=0.0001*, Chi-square=72.000) 
at the 0.05 level. 

CONCLUSION
Based on the findings of the study the following conclusions were 
drawn.
Ÿ The study result indicates xylocaine 2% was highly effective in 

reduction of pain intensity during IV cannulation.
Ÿ Among socio demographic characteristics such as Age, Gender, 

Education, Occupation, Previous experience, duration of pain 
during intravenous cannulation ,site of cannulation and size of 
intravenous Cannula showed no signicant difference in relation 
with severity of pain in during IV cannulation. 
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Severity of pain Experiment 
group

 % Control 
group

 % Total %

No Pain 9 22.50 0 0.00 9 11.25

Mild pain 25 62.50 0 0.00 25 31.25

Moderate pain 6 15.00 3 7.50 9 11.25

Severe pain 0 0.00 22 55.00 22 27.50

Worst pain 0 0.00 15 37.50 15 18.75

Mean 1.93 4.30

Median 2.00 4.00

SD 0.62 0.61

Mann-Whitney U test, Z=-7.6114,  p=0.0001*

Chi-square=72.000, p=0.0001*
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INTRODUCTION
The most beautiful time of anybody's life is childhood. It is the stage of 
life which every person desire to live again and again. Childhood is the 
age span ranging from birth to adolescence. In development of 
psychology the childhood is divided in to developmental stages of 

1toddlerhood, early childhood, middle childhood and adolescence.

Children development is important as the development of material 
resources and the best way to develop national human resources is to 
take care of children. Today's children are tomorrow's citizens. As said 
by Karl Menninger, “what is done to children, they will do to the 
society”. Biologically, a child is generally a human between the stages 
of birth and puberty. The United Nations Convention on the Rights of 
the Child denes a child as "a human being below the age of 18 years 
unless under the law applicable to the child, majority is 

1attainedearlier".

Childhood is the period of dependency. Gradually, children learn to 
adjust in the environment. But when there is any complexity around 
them they cannot adjust with that circumstances then they become 
unable to behave in the socially acceptable way and behavioral 

2problem develop with them.

MATERIALS AND METHODS
This study includes description of research approach, research design, 
study setting, sampling, development and description of the tool, data 
collection techniques and plan for data analysis.

METHOD OF DATA ANALYSIS
The data was analysed in terms of objectives of the study. The plan for 
data analysis is done by Descriptive statistics and inferential statistics.

Classify the knowledge scores as follows:
Inadequate knowledge: ≤ 50 % Score Moderate knowledge: 51-75 % 
ScoreAdequate knowledge: > 75 % Score

RESULT
Table 1: Frequency and percentage distribution of mothers of 
toddles according to demographic variables.

Table 1: It indicates that

In relation to age Majority of the subject 52% are of aged between 25- 
31years regarding the religion, Majority 58% of the respondents were 
belongs to Hindu religion. Regarding the Types of family 72% of the 
subjects are nuclear family, 28% of subjects are joint family. In relation 
to educational status, 48% of the subjects were studied up to secondary 
education, 34% of the subjects were studied up to primary education, 
6% of the subjects were studied up to PUC and remaining 12% of the 
subjects were illiterate.  Regarding the Family monthly income, 32% 
of the respondent's family income is below 5,000, 30% respondents' 
family income is above 20,000, 28% respondents family income is 
5,000-10,000, and remaining 10% respondents family income is 
10,001-20,000. Regarding the Occupation, majority 44% of the 
respondents were private employee; 26% respondents are house wife, 
16% respondents are Government employee, and remaining 14% 
respondent occupation was Daily wages/cooli. Regarding source of 
information, 54% of respondent's received information from the 
friends and relatives, 46% had information from mass media

Section B: Analysis Of Knowledge Scores Of Mothers Of Toddler 
Regarding Management Of Temper Tantrum.
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ABSTRACT
Background: Childhood is the period of dependency. Gradually, children learn to adjust inthe environment. Sometime the children's show a wide 
variety of behavior whichcreates a problem to the parents, family members and society. “Behavior problems arethe signicant deviation from the 
socially accepted normal behavior”, which includesTemper tantrum, Breath holding spell, Autism and others.Temper tantrum Refers to a 
behavioral problem like it is a sudden outburst or violent display of anger, frustration, Biting, kicking, throwing objects, hitting, crying, rolling on 
the oor, screaming loudly, and banging limbs which is seen in children during the time of 1 to 3 years of age. In India as many study stated 
incidence and prevalence of temper tantrums are more common in toddler. The study was conducted on 50 mothers who were selected Method:
from Dr. Prabhakar Kore Charitable Hospital Belagavi. Randomized sampling technique was used for the selection of sample. Data was collected 
by using pre-validated structured questionnaire . 35(70%) of the mothers had inadequate knowledge regarding management of temper Result:
tantrum. 15(30%) of mothers had moderate knowledge regarding management of temper tantrum. Based on nding of the study, it is Conclusion: 
concluded that there is the need for effective Temper tantrum education to the mother at KLES Dr. Prabhakar Kore Charitable Hospital Belagavi, 
Karnataka.

KEYWORDS
Assess, Knowledge, Management, Temper Tantrum, Mothers of Toddler and Toddler

Characteristics Category Respondents
Number Percent

Age (years) 18-24 13 26.0
25-31 26 52.0
32-38 11 22.0

39 & above 0 0
Religion Hindu 29 58.0

Muslim 13 26.0

Christian 8 16.0
Any other specify 0 0

Type of family Nuclear 36 72.0
Joint 14 28.0

Educational 
qualication

Illiterate 6 12.0
Primary 17 34.0

Secondary 24 48.0
PUC 3 6.0

Degree & above 0 0
Family 

Income/month
Below Rs.5,000 16 32.0
Rs.5,001-10,000 14 28.0
Rs.10,001-20,000 5 10.0
Above Rs.20,001 15 30.0

Occupation House wife 13 26.0
Daily wages/collie 7 14.0

Government 8 16.0
Private 22 44.0

Source of 
Information

Friends/Relatives 27 54.0
Mass media 23 46.0

Family members 0 0
Contact with health personnel 0 0

Total 50 100.0
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Table 2: Distribution of knowledge scores.
N= 50

Table 2: Table 1shows that majority of the respondents (70%) had 
inadequate knowledge, 30% had Moderate knowledge and none of 
them had the adequate knowledge regarding management of temper 
tantrum.

Classification of Respondents by Knowledge Level on management 
of temper tantrum

Table 3: Finding related to the Mean, Median and Standard deviation 
of the mothers of toddler regarding management of temper tantrum. 
On the basis of nding of the study, they were drawn. The Mean is 13.2 
(44%), Median is 12 and Standard deviation 3.93and coefcient 
variance is 29.83

Finding related to the Mean, Median, SD and CV.

Section 3: Analysis Of Association Between Knowledge Scores Of 
Management Of Temper Tantrum And Selected Socio-demographic 
Variables. 

Table 4: Analysis Of Association Between The Knowledgescores 
Of Management Of Temper Tantrum And Selected Socio-
demographic Variables.

0.05 Levels,  * Signicant at 0.05 Levels,  NS: Non-signicant at 0.05 
Levels.

Table 4:Revealed that the calculated chi square values for the socio-
demographic variables such as age in year , religion, type of family, 
Educational qualication, Family Income/month, Occupation and 
source of  health information where less than the tabulated chi square 
value so it indicates that there is no association between knowledge 
scores and selected socio-demographic variables qualication,Family 
income, Occupation and source of health information among the 
mothers of toddlers regarding management of temper tantrum.

DISCUSSION
This chapter deals with major ndings of the study. The present study 
was undertaken to assess the knowledge among mothers of toddler at 
KLES Dr. Prabhakar Kore Charitable Hospital Belagavi, Karnataka.

The major finding of the study is organized under the following 
Headings:
Section A: Distribution of sample characteristics according to socio- 
demographic variables of subjects.
Section B: Analysis and interpretation of the knowledge score of 
mothers of toddler.
Section C: Findings related to a signicant association between the 
knowledge scores with selected demographic variables.

Section A: Distribution of sample characteristics according to 
socio- demographic variables of subjects.
Ÿ In relation to age Majority of the subject 52% are of aged between 

25- 31years and 26% are of aged between 18-24years followed by 
22% are aged between 32- 38years. 

Ÿ Regarding the religion, Majority 58% of the respondents were 
belongs to Hindu religion, 26% of respondents were belongs to 
Muslim religion and the 16% of respondents were belongs to 
Christian religion. 

Ÿ Regarding the Types of family 72% of the subjects are nuclear 
family, 28% of subjects are joint family. 

Ÿ In relation to educational status, 48% of the subjects were studied 
up to secondary education, 34% of the subjects were studied up to 
primary education, 6% of the subjects were studied up to PUC and 
remaining 12% of the subjects were illiterate. 

Ÿ Regarding the Family monthly income, 32% of the respondent's 
family income is below 5,000, 30% respondents' family income is 
above 20,000, 28% respondents family income is 5,000-10,000, 
and remaining 10% respondents family income is 10,001-20,000.

Ÿ Regarding the Occupation, majority 44% of the respondents were 
private employee; 26% respondents are house wife, 16% 
respondents are Government employee, and remaining 14% 
respondent occupation was Daily wages/cooli. 

Ÿ Regarding source of information, 54% of respondent's received 
information from the friends and relatives, 46% had information 
from mass media

Section B: Analysis and interpretation of the knowledge score of 
mothers of toddler.
In this study, mean score was (13.2), mean percentage (44%), median 
(12), standard deviation was (3.93) and coefcient variance (29.83). 
There are almost 35(70%) mothers of toddler showing an inadequate 
knowledge regarding management of temper tantrum whereas around 
15(30%) mothers of toddler had moderate knowledge and none of 
mother had adequate knowledge. 

Section C: Findings related to a significant association between the 
knowledge scores with selected demographic variables.

2Chi-Square of knowledge level of mothers in order to age is (X = 0.94, 
2 2df=2), religion(X =0.13, df=2), types of family (X =0.23, df=1), 

2 2Education qualication(X = 0.81, df=3), Family income (X = 0.60, 
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Knowledge Level Category Respondents
Number Percent

Inadequate ≤ 50 % Score 35 70.0
Moderate 51-75 % Score 15 30.0
Adequate > 75 % Score 0 0.0
Total 50 100.0

Mean Mean percentage Median Standard deviation Coefcient 
variance

13.2 44% 12 3.93 29.83

Demographic 
Variables

Category Sample Knowledge Level 2  χ Value
≤Median >Median
N % N %

Age
 (years)

18-24 13 8 16 5 10 0.94NS 
(df=2)25-31 26 15 30 11 22

32-38 11 6 12 5 10
39 & above 0 0 0 0 0

Religion Hindu 29 14 28 15 30 0.13NS 
(df=2)Muslim 13 8 16 5 10

Christian 8 7 14 1 2
Any other specify 0 0 0 0 0

Type of 
family

Nuclear 36 19 38 17 34 0.23NS 
(df=1)Joint 14 10 20 4 8

Educational 
qualication

Illiterate 6 4 8 2 4 0.81NS 
(df=3)Primary 17 10 20 7 14

Secondary 24 14 28 10 20
PUC 3 1 2 2 4

Degree & above 0 0 0 0 0
Family 
Income/
month

Below Rs.5,000 16 9 18 7 14 0.60NS 
(df=3)Rs.5,001-10,000 14 10 20 4 8

Rs.10,001-20,000 5 2 4 3 6
Above Rs.20,001 15 8 16 7 14

Occupation House wife 13 5 10 8 16 0.07NS 
(df=3)Daily 

wages/collie
7 4 8 3 6

Government 8 3 6 5 10
Private 22 17 34 5 10

Source of 
Information

Friends/Relatives 27 16 32 11 22 0.84NS 
(df=1)Mass media 23 13 26 10 20

Family members 0 0 0 0 0
Contact with 

health personnel
0 0 0 0 0

International Journal of Scientific Research 17



2df=3), Occupation (X = 0.07, df=3) and source of health information 
2(X =0.84, df=1). It reveals that there is no signicant association 

between socio demographic variables like age, religion, type of 
family,Education qualication,Family income, Occupation and source 
of health information among the mothers of toddlers regarding 
management of temper tantrum.

CONCLUSION
Based on nding of the study, it is concluded that  
Ÿ The data has been collected through structured interview schedule 

method.
Ÿ Level of knowledge was assessed among mothers of toddler at 

KLES Dr. Prabhakar Kore Charitable Hospital Belagavi, 
Karnataka.

Ÿ Knowledge score showed non-signicant association with any of 
the demographic variables.

Ÿ Obtained score analyzed and found the range by statistical method.
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Abstract
Introduction: Pregnancy and childbirth are normal physiological process and outcomes of the pregnancies 
are mostly good. However, a few pregnancies and childbirth expose mothers at risk. Puerperal sepsis or 
pyrexia is one of the risks, which will develop after delivery, which is often, and unpredictable.

Material and Method: The study was conducted on post natal mothers Pre-validated structured questionnaire 
was used for the selection of sample. Pre-test was conducted by using questionnaire. The questionnaire 
had two sections. First consists of eight responses of social demographic variables, second consisted of 
structured questionnaire about prevention of puerperal infection, intervention was given after five days 
followed by post test. The collected data was tabulated and analyzed according to the objectives of the study 
using descriptive and inferential statistics.

Results: Findings revealed that the total mean knowledge score is increased by 70.29 with mean ±SD of 
19.47±9.93, after the administration of nurse intervention programme (NIP). Paired ‘t’ test was used to 
find the effectiveness of nurse intervention programme (NIP). The calculated ‘t’ value in knowledge (38.38 
p<0.05), was greater than the table value. This showed that the gain in the knowledge was significant after 
administering nurse intervention programme (NIP).

Keywords: Knowledge, puerperal infection, post natal mothers.

Introduction
Becoming a mother is one of the most exciting 

times in a woman’s life. The transition from a woman 
to a mother is an eventful experience.. Motherhood is a 
beautiful experience which can turn into a tragedy when 
the family loses the most precious member of the family, 
the mother. Each year, more than half a million women 
die in the world from complications of pregnancy and 
millions suffer from permanent disabilities following 
these complications1. The period of pregnancy, delivery 
and puerperium is considered as a physiologic process 
that affects the woman physically and emotionally1 Most 
Puerperal period is often seen as a smooth, uneventful 
time that follows, the anticipation of pregnancy and the 
excitement and work of labor and birth, They require 

special care during these periods for a safe motherhood 
and healthy living.

Postpartum period or puerperium is the period 
following childbirth and is a time of physiologic stress 
and major psychological transmission [1]. Puerperium 
is of great importance for both mother and baby as it is 
an aspect of maternity care, where which has received 
relatively less attention compared with pregnancy and 
delivery. Majority of alarming complications arise 
immediately following delivery2. Energy depletion, 
fatigue of late pregnancy and labour soft tissue trauma 
and blood loss during delivery increase the woman’s 
vulnerability to complications. Puerperal infection is one 
among the complications and occurs at any time between 
deliveries of the fetus till 42 days after deliver3. Puerperal 
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pyrexia and sepsis are among the leading causes of 
preventable maternal mortality and morbidity not only in 
developing countries but in developed countries as well. 
Most postpartum infections take place after hospital 
discharge, which is usually 24 hours after delivery. In 
the absence of postnatal follow up, as is the case in many 
developing countries, many cases of puerperal infections 
can go undiagnosed and unreported4. Puerperal sepsis, 
which is a serious form of septicemia contracted by 
women during or shortly after the childbirth, if untreated, 
is life threatening2. Historically; a puerperal infection 
has been a common pregnancy-related condition, which 
could eventually lead to obstetric shock or even death. 
During the 19th century, it took on epidemic proportions, 
particularly when home –practice changed to delivery in 
lying-in hospitals, as there still was a total ignorance of 
a infection often it is important to be aware of problems, 
that may develop post partly due to soft tissue trauma. 
Which provide an ideal environment for pathogenic 
organisms, which may lead to puerperal infection and 
increase the maternal morbidity and mortality 4.

The genital tract infection continues to present a life-
threatening problem to women, most virulent organism 
is beta hemolytic streptococcus but more commonly 
Chlamydia, Eschechria coli and other gram negative 
bacteria will be the infective agents. The breast should 
be examined for sign of breast infection, breast abscess 
formation is very unusual until after the 14th postnatal 
day. Urinary tract infection is a common infection in 
puerperium following the frequent use of catheterization 
during labor. Some women will also develop urinary 
retention and require indwelling catheters, so Escherichia 
coli is commonest pathogens.6.

By updating the recent knowledge on prevention of 
puerperal infection, we can save the life of the women. 
Postpartum infection is a clinical infection of the genital 
canal that occurs within 28 days after abortion or child 
birth. Infection may result from bacteria commonly found 
within the vagina or from the introduction of pathogens 
from outside the vagina. The infectious process may 
remain localized in the reproductive or genital area, 
urinary tract or breast or it may progress resulting in 
mastitis, endometritis, peritonitis such infections are a 
major cause of maternal death 10

Physicians and nurses are involved in the 
prevention, diagnosis, and treatment of puerperal 
infection. Good prenatal care is essential for avoiding 
the risk of infection after childbirth. Post-partum nurses 

assess patients for signs and symptoms of infection 
and educate patients about these signs and symptoms 
prior to discharge. A mother who is unfamiliar with 
prevention of puerperal complications during puerperal 
period may be disappointed about her health status. 
Only a healthy mother can bear a healthy baby. Taking 
advantage of such a phenomena the nurse can play a 
vital role to encourage the mothers to be more active and 
take active participation in her own care. Home health 
nurses making follow-up visits assess patients for signs 
and symptoms of infection. Emergency physicians are 
seeing an increasing number of post-partum patients 
presenting with a fever or evidence of infection due to 
earlier discharge from the hospital after childbirth.

Objectives of the Study:

1. To assess the knowledge regarding prevention of 
puerperal infection

2. To design and conduct a nurse intervention 
programme on knowledge regarding prevention of 
puerperal infection among post natal mothers.

3. To assess the post –test knowledge score regarding 
prevention of puerperal infection among post natal 
mothers

4. To identify the association between knowledge 
level with selected demographic variables.

Methodology
In view of the nature of the problem under study 

and to accomplish the objectives of the study evaluative 
approach was found to be appropriate to describe the 
nurse intervention programme on knowledge regarding 
prevention of puerperal infection. Pre-experimental, 
i.e., one group pre-test post-test design was adopted 
for the study. Here only one group was observed twice, 
before and after introducing the independent variable. 
The effect of treatment would be equal to the level of 
the phenomenon after the treatment minus the level of 
phenomenon before treatment, the sample for the present 
study consists of 40 post natal mothers Non probability 
convenient sampling technique was found appropriate 
to select 40 post natalmothers. In this study, the tools 
used by the researcher to collect data were structured 
questionnaire on knowledge regarding prevention of 
puerperal infection.

Data Collection: Prior permission was obtained 
from the concerned authority. Keeping in mind, the ethical 
aspect of research data was collected after obtaining 
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informed consent from the subjects. The respondents 
were assured the anonymity and confidentiality of the 
information provided by them. The researcher himself 
has collected data from the sample. Pre-test was 
conducted by using structured questionnaire followed by 
structured teaching programme. Lecture cum discussion 

was the method of instruction. LCD projector was used 
as an AV aid. The duration of the session was 45 minutes. 
After 7 days a post-test was conducted using the same 
structured questionnaires to evaluate the effectiveness of 
the structured teaching program

Results and Discussion

Variables
Inadequate (0- 10 %) Moderately Adequate (10- 20%) Adequate (21 – 30 %)

F % F % F %

Knowledge
Pre 35 87.5% 5 12.5% 0 0

Post 0 0 0 0 40 100

Table 1: Frequency and percentage distribution of knowledge score. (N=40)

In pre-test, 87.5%of post natal mothers had inadequate knowledge, 12% had moderate knowledge and 0% had 
adequate knowledge. In post- test 0% of mothers had inadequate knowledge, 26.66% had moderate knowledge and 
73.33% had adequate knowledge.

Effectiveness of nurse intervention programme (NIP) on Knowledge regarding prevention of puerperal 
infection:

Table 2: Comparison of pre-test with posttest Knowledge scores. (N=40)

Knowledge Mean Mean % SD ± Minimum score Maximum score

Pre-test 9.725 27.005 13.16 2 17

Post-test 29.2 97.30 3.23 26 30

The pre-test mean percentage of knowledge was 27.005% with a mean ± SD of 9.725± 13.16 with minimum and 
maximum scores 2 and 17 respectively. The posttest mean percentage of knowledge was 97.30% with a mean ± SD 
of 29.2± 3.23 with minimum and maximum scores 26 and 30 respectively.

Table 3: Effectiveness of nurse intervention programme (NIP) on prevention of puerperal infection. (N=40)

Pre-Test Post- Test Effectiveness Paired 
‘t’ valueMean Mean% SD± Mean Mean% SD± Mean Mean% SD±

Part A 
Knowledge 9.725 27.005 13.16 29.2 97.30 3.23 19.74 70.29 9.93 38.38
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The data presented in the above table shows that the 
total mean knowledge score is increased by 97.30% with 
mean ±SD of 29.2±3.23, Hence the NIP was found to be 
effective in terms of knowledge.

Conclusion
The following implications in the various fields of 

nursing have been stated based on the findings of the 
study.

The finding of this study was the need of nurse to 
conduct training programme for the post natal mothers to 
enhance the knowledge of post natal mothers regarding 
prevention of puerperal infection

The study proves that post natal mothers gained 
knowledge level remarkably when compared to their 
previous knowledge prior to the administration of nurse 
intervention programme, through these knowledge post 
natal mother will prevent upcoming complication and 
problems regarding I puerperal infection

Implications for Nursing Practice: The findings of 
the present study would help nurses and other healthcare 
personnel to know the need for educating post natal 
mothers about the significance regarding. prevention of 
puerperal infection The education programme conducted 
by nursing personnel in the hospital and community will 
help in identifying the needs of post natalmother and 
prevent the future complication in puerperium . The 
education programme will help the post natal mother 
to gain knowledge regarding prevention of puerperal 
infection

Implications for Nursing Education: The findings 
suggest that there is increased need for education 
regarding prevention of puerperal infection in order to be 
prepared the children in positive way for any instances 
in future. Nursing education should prepare nurses with 
potential for imparting health information effectively. 
The nursing curriculum is a means through which future 
nurses are prepared. It should include content areas 
regarding various method by which health information 
on prevention of puerperal infection can be disseminated 
effectively, i.e., by adopting different strategies like 
lecture, discussion etc. The present study intended to be 
a formal and informal teaching programme for nursing 
professionals in the hospital so that they can help the 
post natal mothers to increase the knowledge regarding 
prevention of puerperal infection.

Implications for Nursing Research: Research is 
a systematic attempt to obtain answers to meaningful 
questions about phenomena or events through the 
application of scientific procedures. It is an objective, 
impartial, empirical, logical analysis and recording of 
controlled observations that may lead to the development 
of generalizations, principles or theories resulting to 
some extent in prediction and control of events that may 
be consequences of or causes of specific phenomena 
Based on the findings of this study, nurse researchers 
can undertake extensive studies among post natal 
mother on prevention of puerperal infection to assess the 
knowledge, attitudes and practices. Present study would 
help the nurse to understand the level of knowledge 
and to plan health education at hospital communities 
and other settings regarding prevention of puerperal 
infection.

Implications for Nursing Administration: The 
nurse administrator has a role in planning the policies 
for imparting health information to a target population. 
Nurse administrators need to organize nursing education 
programmes for the nursing personnel and to motivate 
them to educate the post natal mother in hospital and 
community set up regarding the importance puerperium 
and puerperal infection how it can be prevented which 
would benefit post natal mothers and the community. 
Planning and organising such work requires efficient 
team spirit, planning for manpower, money, material, 
method, time and goodwill to conduct successful 
education programmes. The nurse administrators will be 
able to take the initiative in imparting health information 
through different effective teaching method. They may 
utilise the findings of the study for awareness programmes 
and periodic educational sessions to improve the health 
knowledge.

Implications in General:

• The present study would help to understand the level 
of knowledge of the post natal mother regarding 
prevention of puerperal infection.

• The structured teaching programme can be utilized 
by other health professionals in improving the 
knowledge of post natal mother regarding prevention 
of puerperal infection.

Discussion
India boasts of its cultural heritage and perhaps is the 

only country in the world to worship women goddesses, 
yet has perhaps the highest maternal mortality rate. India 
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has 17.01% of total births globally and 25% of maternal 
deaths. Several community based studies in different 
parts of the country have found maternal mortality to 
be as high as 500-600/1, 00,000 (ICMR 2003). Thus 
a woman in India has 1 in 70 lifetime risk of dying in 
pregnancy or childbirth.6

The present study finding portrays that there is a 
significant difference between the pre-test and post-
test median scores. In pre-test, 87.5%of post natal 
mothers had inadequate knowledge, 12% had moderate 
knowledge and 0% had adequate knowledge. In post- 
test 0%of mothers had inadequate knowledge, 26.66% 
had moderate knowledge and 73.33% had adequate 
knowledge. The pre-test mean percentage of knowledge 
was 27.005% with a mean ± SD of 9.725± 13.16 with 
minimum and maximum scores 2 and 17 respectively. 
The posttest mean percentage of knowledge was 97.30% 
with a mean ± SD of 29.2± 3.23 with minimum and 
maximum scores 26 and 30 respectively. Indicated that 
there is an increase in knowledge and practice among 
post natal mothers regarding prevention of puerperal 
sepsis after administration of NIP

it is important to reduce the maternal mortality and 
morbidity through mothers own effort and mothers can 
put effort when she has enough knowledge and hence 
can be improve by educating them. Similar finding 
was revealed by a descriptive study on puerperal 
infection was conducted at Obstetrical Department 
of the General Hospital 2A the Mexican Institute of 
social security to know the real puerperal infection 
incidence in hospital and to take specific measures 
in puerperal infection control. The cumulated rate of 
general puerperal infection was 1.2%. By stratification, 
the calculated rate of infection after caesarean section, 
vaginal delivery and miscarriage were 5.4% 0.8% and 
0.3% respectively. The puerperal infection was present 
principally in primiparous and in patients with one 
previous caesarean section. There was predominance of 
infection after caesarean section, infection after vaginal 
delivery and after miscarriage. The five most frequent 
clinical situations were endometritis alone, endometritis 
combined with wound abscess, endometritis with urinary 
infection, complicated enodmetritis & wound abscess 
alone. No death was registered among the patients with 
puerperal infection.
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INTRODUCTION
Most of the parents are curious to know that their unborn baby is 
healthy in the mother's womb, the preparation of the family starts as the 
women gets conceive the love and care provided to her for a healthy 
birth of the child, birth of a child is like a celebrative event in the 
family. But from the moments parents hear the words “your child has 
heart defect”, they are bewildered, they often couple with so many 
complicated feelings ranging from fear, guilt sadness shame and 
confusion, they are worried about the physical heath of the child that is 
associated with the mental and social health of the child. Apart from the 
stress and adjustments of the parents are also struggling to care for 
baby who may have spent months in NICU after the birth and have 
tubes and attachments to their tiny bodies, and when the baby has 
undergone an open heart surgery, their ability to eat can be 
compromised. Some babies have to be tube fed, in addition to feeding 
issues child may have trouble of weight gain. Children and Infant 
having CHD have a weaker immune system than the average child, 
hence they may also undergo to cause for hospital acquired infections, 
and simultaneously the surgical cost can also be astronomical to 
parents even with health insurance. The cost of medicine and doctors 
also add up the burden to the parents.1

 

The knowledge for the care of the child with CHD is too short as the 
caretaker do not know how to handle the child with congenital heart 
defect, a specialized care is need to care the children with such 
abnormality since birth, the child should be provided with love, 
affection, protection, nutrition, and care from the mothers and family 
members is benecial for the health of the child with CHD, there may 
or not be survival of the child after birth or the child may survive for 
few years but the care for the child shouldn't change as it is its 
fundamental rights of that child, the child has to be protected from 
complications and specialized care should be provided. The care 
providers do not have much knowledge about the care of the child who 
is normally born whereas this child born with CHD needs a supervised 
and specialized care which the care takers lack so there is need to 
increase the knowledge of the mothers as they are the basic care 
providers to the child.

Innate heart deformity is one of the most common congenital 
anomalies, it is one of the major health problem found globally. 
Globally Twenty-eight percent of congenital anomalies consist of 
heart defects, and it plays a leading cause for deaths. 

In United States about 1% per 40,000 births is estimated to be affected 
with the CHDs. The usual type of inbred cardiac disease seen is VSD, 
the prevalence of these mild types is increasing day by day where as 
other remains stable. In United States every year, about 35,000 infants 
are diagnosed with CHD. In which 25% are critical at birth that require 
surgery or other interventions within the rst year of life to for the 

survival. Whereas the parents of these children are sitting by their 
child's side in the hospital hoping and praying their child survival. 85% 
of infants are expected to survive till the adulthood due to the drastic 
change in advancement of medical and surgical care of the CHD and 
this is a chronic disease and the survival with critical CHD seems to be 
low and these children need medical care throughout their life.

In India, CHD is leading cause for children's morbidity and mortality. 
The mortality rate is approximately 10% and approximately 8 per 
thousand live births of congenital anomalies are estimated per year, the 
occurrence of congenital heart disease is measured at birth at 
prevalence per 8-10 per thousand live births. The prevalence rate of 
CHD is 11.2%, where acyanotic heart disease is 88.5% and cyanotic 
heart disease is 11.55%. VSD is found the common all over the world 
but here in India it is 31.2%, ductus arteriosus 24.3% and 48% of 
children with TOF. Due to the Poverty and lack of care in India the 
mortality rate is high and morbidity is increasing day by day.2

As we know that CHD is the major cause for mortality and morbidity 
all over the world and these children need a specialized care in such 
cases it is important that the care taker should have good knowledge 
regarding the care of child, and it if found that there is lack of 
knowledge about the care of children in these mothers and this was 
found during our posting in the wards of the hospital, they asked 
various questions to ask us regarding the care of the child, regarding 
the disease their child is suffering from the feeding habits and the care 
that has to followed at home after discharge from the hospital. We 
come across such many cases in the pediatric wards and neonatal ICU 
so. I felt it as a very important that the awareness of the mothers about 
the homecare of the child has to be improved and they must be thought 
how to take care of such children's at home. As there is lack of guidance 
at home regarding the care and thus I selected the topic for my study.

MATERIAL AND METHODS
Descriptive cross sectional study design was used to carryout research 
study in which total of 72 samples were selected for the study by using 
purposive sampling technique. Data collection was done by using 
Knowledge Questionnaire. The structured knowledge questionnaire is 
used in the study consists of 2 sections.

Section I: Consists of 10 questions seeking the demographic data of the 
children and mother.

Section II: Consists of 30 questionnaire regarding home care 
management of the child with Congenital Heart Disease.

A score of '1' was given to a correct response and score of '0' was given 
to incorrect response of structured questionnaire of knowledge. The 
data obtained was analysed in terms of descriptive and inferential 
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ABSTRACT
A study was conducted on 72 mothers whose children were admitted in K.L.E'S Dr Prabhakar Kore Hospital Belagavi. To evaluate the knowledge 
of mother regarding the home care management of child with congenital heart disease with selected socio-demographic variables. The subjects 
were selected by using purposive sampling technique. Data collection was done through structured knowledge questionnaire. The study was 
conducted in K.L.E'S Dr Prabhakar Kore hospital and MRC Belagavi with a descriptive approach. Data obtained was tabulated and analysed in 
terms of objectives of the study using descriptive and inferential statistics. The study revealed levels of knowledge wise distribution of respondents 
showed that the majority of subjects 47(65.28%) are found with average knowledge (>=mean-SD, <mean+SD), 13(18.06) of them with low 
knowledge. There was signicant association between the children age, educational of the mother and income of the family with the knowledge 
scores.

KEYWORDS
Knowledge, mother, CHD, children.
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statistics.

RESULTS
Major Findings of the study were:
1)  Finding related to the socio-demographic variable:
In the present study it was found that out of 72 mothers maximum 
number of the children 34(47.22%) of were in the age group between 
7-12 months and minimum of 18(25.00%) were between the age group 
of 13-36 months. Majority of children 41(56.94%) belongs to female 
and 31(43.06%) were male. Majority of parents of the children 
40(55.56%) of were between the age group of 26-30 years and 
7(9.72%) were between the age group of 31-35 years. Majority of 
children 41(56.94%) of were in the second order group, and 5(6.94%) 
were in the third order. Majority of parents of the children 24(33.33%) 
of parents were having primary schooling and 4(5.56%) were in the 
least holding a degree. Majority of family of the children 54(75.00%) 
were Hindus and the least were Christian with 7(9.72%). Majority of 
parents of the children 64(88.89%) are housewife and 8(11.11%) are 
workers. Majority of family of the children 25(34.72%) of family fall 
in lower middle class and 6(6.94%) fall in the lower class and upper 
class income respectively. Majority of family of the children 
48(66.67%) belongs to nuclear and 24(33.33%) were from joint 
family. Majority of family of the children 42(58.33%) belongs to 
consanguineous marriage and 30(41.67%) do not belong to 
consanguineous marriage.

2) Findings related to Levels of knowledge wise distribution of 
respondents
Exhibits the majority of subjects 47(65.28%) are found with average 
knowledge, 13(18.06) of them with low knowledge and 12(16.67%) 
respondents have high knowledge.

Table I: Levels of knowledge wise distribution of respondents

3) Findings related to association between demographic 
characteristics with levels of knowledge of the parents regarding 
the homecare of child with CHD.
There is statistically signicant relationship among the children age 
(p=0.0280*), education of the mother (p=0.0001*) and the income of 
the family (p=0.0001*) with the knowledge score.

DISCUSSION:
Major Findings of the study were:
In the present study it was found that out of 72 mothers maximum 
number of the children 34(47.22%) of were in the age group between 
7-12 months. Majority of children 41(56.94%) belongs to female, 
Majority of parents of the children 40(55.56%) of were between the 
age group of 26-30 years, Majority of children 41(56.94%) of were in 
the second order group, Majority of parents of the children 24(33.33%) 
of parents were having primary schooling, Majority of family of the 
children 54(75.00%) were Hindus, Majority of parents of the children 
64(88.89%) are housewife, Majority of family of the children 
25(34.72%) of family fall in lower middle class, Majority of family of 
the children 48(66.67%) belongs to nuclear, Majority of family of the 
children 42(58.33%) belongs to consanguineous marriage.

CONCLUSION:
Based on the findings of the study the following conclusions were 
drawn:
The nding found in the study says out of the 72 respondents 47 of 
them were having average whereas 13 of them had low knowledge and 
12 were having high regarding the homecare management of the child 
thus there is the need of enhancing the knowledge of the respondents, 
and this can be done by the providing the information booklet to the 
mothers which contains the information of homecare management.
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Levels of knowledge No of 
respondents

% of 
respondents

Low level (<mean-SD) 13 18.06

Average level (>=mean-SD, 
<mean+SD)

47 65.28

High level (>=mean+SD) 12 16.67

Total 72 100.00
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“WEANING KNOWLEDGE AMONG MOTHERS OF INFANTS ATTENDING 
PEDIATRIC OPD OFKLESDR.PRABHAKAR KORE HOSPITAL, BELAGAVI, 

KARNATAKA.”

Rajashree K
Senior Tutor, Department of pediatric Nursing KAHER Institute of Nursing Sciences, 
Belagavi, Karnataka.

INTRODUCTION
Health of a child depends upon genetic endowment, freedom from 
illness and adequacy of nutrition. Nutritional requirements of children 
are much higher compared to adults because they have to grow from 
average of 3kg at birth to over 10kgs in their infancy. Milk is a 
complete food and exclusive breast feeding is able to maintain 
optimum growth and development of children during rst 6months of 
life. After this infant must be gradually weaned off to take semi-solid or 
semi-liquid food for the infant. Prolonged breast feeding without 
timely introduction of weaning food may lead to malnourishment.

Weaning is the time when parents begin to gradually introduce foods 
other thanbreast milk, or infant formula to their baby's diet. The 
introduction of weaning food should not signal the elimination of milk 
from babies' diet. In fact, breast milk or formula or a follow –on 
formula designed specially to meet the nutritional needs of the child 
should remain the primary source of nourishment throughout the rst 
year of their life.Weaning foods are given in additional of breast feed 
when the amount of breast feeding is inadequate therefore the child 
gets accustomed to the usual family diet other than mother's milk

MATERIALS AND METHODS
Study setting 
The study was conducted at KLEs Dr. Prabhakar Kore Hospital And 
MRC, Belagavi.

Study design and population
The research design is the plan, structure and strategy of investigation 
for answering the research questions. It is the overall plan or blue print 
the researcher selects to carry out the study. The research design 
selected for the present study is Descriptive design.

Population refers to the entire set of individuals or objects in which the 
researcher interested in studying. Population in the present study was 
mothers of infants.

Sample size determination and sampling procedure
Convenientsampling technique was used to draw the samples, which is 
the type of Non-Probability sampling technique.Purpose of sampling 
derives from the belief that the investigators knowledge about the 
population and its element can be used to handpick cases to be included 
in the sample. 

METHOD OF DATA ANALYSIS
The data was analyzed in terms of objectives of the study. The plan for 
data analysis is through Descriptive statistics

Classify the knowledge scores as follows:

RESULTS
Socio-demographic characteristics of participants

Regardingtotheirage,36(60%)were≤25yearsold,24(40%)were� 25Ye
ars old About 32 (53.3%) were vegetarian, 28 (46.7%) were Non- 
vegetarian. Regarding to the religion, 32 (53.3%) were Hindu, 18 
(30%) were Muslims and 10(16.6%) were Christians. In relation to 
educational status, 26(43.3%) were primary/secondary, 18(30%) were 
PUC, 12(20%) were Diploma/Degree and 4(6.7%). About34 (56.7%) 
hadafamilyincomeof≤6000and26(43.3%)hadfamilyIncome of 
�6000. Regarding source of information, 28(46.7%) got information 
through mass media, 16(26.7%) television, 8(13.3%) radio and 
8(13.3%) got information through other modes.

Analysis of knowledge scores of mothers regarding weaning.
Distribution of knowledge scores obtained were tabulated in the 
master sheet. The data analyzed in the term of frequency, percentage 
and nding are presented in the table.

N= 60

Analysis of the data shows that 42(70%) of the mothers had 
inadequateknowledge regarding weaning whereas around 14(23.3%) 
of mothers had moderate knowledge and minimal 04(6.75%) of 
mothers hadadequate knowledge.
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ABSTRACT
Background: The birth of a child is a signicant event in any family. Health of the growing child is always a matter of a great concern to the parents. 
Physical health is important because it is associated with mental and social development. Good nutrition is very important to promote physical 
health of the child in order to build up healthy life. Nutritional status of infant will be based on breast feeding and weaning practices. The objectives 
of the study were to assess the level of knowledge regarding weaning among mothers of infants and to associate the level of knowledge of mothers 
of infants with their selected demographic variables.  To assess weaning knowledge and to nd association between selected Objective:
demographic variables and knowledgeat KLES Prabhakar Kore hospital, Belagavi.  The Descriptive study was conducted Method and materials:
on 60 mothers of infants. Data were collected using structured interview schedule.  The analysis reveals that majority 42(70%) mothers had Result:
inadequate knowledge regarding weaning whereas around 14(23.3%) mothers had moderate knowledge and minimal 04(6.75%) mothers had 
adequate knowledge.  There is the need for effective weaningeducation to improve weaning knowledge among mothers of infants.Conclusion:

KEYWORDS
Weaning, Knowledge, mothers of infants.

Inadequate knowledge ≤ 50 % Score
Moderate knowledge 51-75 % Score
Adequate knowledge > 75 % Score

Characteristics Category Respondents

Number Percent (%)

Age (years) ≤ 25years 36 60
>25 years 24 40

Dietary pattern Vegetarian 32 53.3
Nonvegetarian 28 46.7

Religion Hindu 32 53.3
Muslim 18 30
Christian 10 16.7

Education status No formal education 4 6.7
Primary 26 43.3
PUC 18 30
Diploma/Degree 12 20

Monthly family 
income (in rupees)

≤ 6000 34 56.7
˃6000 26 43.3

Sources of 
information

Television 16 26.6
Radio 8 13.3
Mass media 28 46.7
others 8 13.3

Total 60 100.0

Knowledge Level Category Respondent
Numbers Percentage

Inadequate <50% score 42 70%
Moderate 51-75% score 14 23.3%
Adequate >75% score 4 6.75%

Total 60 100%
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Findings related to the Mean, Median and Standard deviation of 
the knowledge of mothers regarding weaning.
Inthis study, mean score was (6.7), mean percentage (45.2%), median 
(5), standard deviation was (3.07) and coefcient variance (45.28). 
There are almost 42(70%) of the mothers had inadequate knowledge 
regarding weaning whereas around 14(23.3%) of mothers had 
moderate knowledge and minimal 04(6.75%) of mothers hadadequate 
knowledge.

Association between the knowledge scores of weaning and selected 
socio-demographic variables.

2Chi-Square of knowledge level of mothers in order to age is (X = 0.23, 
2 2df=1), dietary pattern (X =0.3, df=1), religion (X =1.00, df=2), 

2 2education status (X =0.86, df=3)monthly family income(X =0.84, 
2df=1),source of information (X =0.37,df=3).Previous source of 

knowledge were less than the tabulated chi square value so it reveals 
that there is no signicant association between socio demographic 
variablesand knowledge of mothersregarding weaning.

DISCUSSION
The maximum number of subjects 36 (60%) belongs to the age group 
of ≤ years and 24(40%) belongs to the age group of  >25years. Among 
all the subjects 32 (53.3%) were vegetarian and 28 (46.7%) werenon-
vegetarian. Maximum number of subjects 32(53.3%) belongs to Hindu 
religion, 18(30%) to Muslim and 10(16.7%)belongs to Christian 
religion.Maximum number of subjects 26(43.3%) educated up to 
primary level. Maximum number of subjects 28 (46.7%) were exposed 
to Mass media as a source onformation.It is evident that the 
maximum number of subjects 42(70%) had average knowledge, 
14(23.3%) had poor knowledge and 4(6.75) had good knowledge 
regarding Weaning

Weaning knowledge among mothers in present study was 42(70%) of 
the mothers had inadequate knowledge regarding weaning whereas 
around 14(23.3%) of mothers had moderate knowledge and minimal 
04(6.75%) of mothers hadadequate knowledge. A cross sectional study 
on mother's knowledge and practice related to weaning was conducted 
in Butajira in 1994. A total of 1,543 mothers –child pair were included 
in the study. The most important reasons for mothers to start weaning 
were reduction of amount of breast milk and mothers belief that the 
child is at the right age to start weaning food. The study demonstrated 
the presence of inappropriate weaning practice in the area which needs 
appropriate intervention. So this study concludes that the mothers have 
inadequate knowledge regarding weaning thus effective education 
measures and long term motivating activities should be taken to 
improve their knowledge.

CONCLUSION
Present study stated that knowledge regarding weaning was found to 
be inadequate while practices were not up to the recommended 
standard. The study suggests that behavior change education is 
important to improve weaning knowledge in the long run.
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Emotional Maturity among Female and Male Students of               

Degree College 

Carol D’Souza1*, Dr. Yasmin D. Nadaf2, Mr. Gururaj Udapi3 

ABSTRACT 

This study was conducted to investigate the Emotional maturity among female and male 

students of degree college Total 350 Samples (175 male and 175 female) were taken from 

various colleges located in Belagavi city. The data was collected with the help of ‘Emotional 

maturity scale’ (English) by Y. Singh and B.  Bhargava. The collected data was statistically 

analyzed with the help of ‘t- test’ to compare between male and female students. The 

evaluations of the study showed no significant difference between male and female students 

on emotional maturity (mean scores of male and female students,109.66 and 109.63 

Keywords: Emotional maturity, Degree college students 

n Emotion is a brief multi component response to some change in the way people 

interpret their present circumstances.  It is different from moods in several ways. For 

example, it can have clear causes and can be particularly brief and implicate 

multiple components. 

 

It is one of the that conditions underlying such feelings, actions and physiological changes 

as occur in fear, anger, excitement and so on. It is a description of routine experiences and 

activities. 

 

Feeling should not be combined with emotions though it is an aspect of every emotion. A 

feeling is a primary simple state of consciousness or an aspect of behavior. 

 

Maturity, is the capacity to deal with the environment in an appropriate manner. “Maturity” 

can be defined as a process where in oneself is constantly striving to achieve a sense of 

emotional health to the greater extent both at intra personally and psychologically. In short, 

it is the process of controlling impulse via the action of ego or self. 

 

In the recent scenario, life is becoming hectic due to modernization. Although man has 

acquired time and space to a great extent, there is a great peril to his/her existence. As our 
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society is becoming more materialistic due to the improvement, emotional and societal stress 

is increasing day by day most importantly to the college students.  

 

Emotional Maturity (EM), is not only necessary for modifying personality pattern but also 

for controlling the growth of individual. It’s the ability to with-stand tension and develop 

high tolerance for disagree circumstances. 

  

The one who can manage feelings appropriately can be called as emotionally matured. There  

is modesty and decency noticed when someone expresses emotions in a realistic manner.  

  

In a research study it was shown that males and females of higher IQ have better emotional 

maturity. EM is one of the person’s growth stages in life and is considered as an essential 

step in achieving the goal and contentment along with achieving the physical, mental, social 

and economic maturity. Therefore, it refers to overall development of an individual 

 

Hypothesis 

There will be no significant difference in the emotional maturity in female and male 

students. 

 

METHODS AND PROCEDURE 

Participants  

A sample size of three hundred and fifty (175 male and 175 female students) from seven 

different degree colleges of Belagavi city, Karnataka served as the participants in the present 

study. Samples were randomly selected from different institutions.  

 

Tools  

 Emotional Maturity scale (English) by Y. Singh and B.  Bhargava was used for the present 

study. EMS is a standardized Questionnaire consisting of 48 items under five categories that 

is Emotional stability, Emotional progression, Emotional adjustment, Personal integration 

(each consisting of 10 items); and Independence consisting of 8 items. It is a five point scale 

in which items of the scale are in questionnaire form and the information of each item has 5 

alternatives like very much, much, undecided, probably and never. 

 

Procedure 

The present study is conducted on degree college students of Belagavi City, Karnataka, 

India. After obtaining approval and ethical clearance from J.N. Medical College ‘Ethics 

committee. For Human subjects ‘Research and from the authorities of educational 

institutions after taking informed consent from the participants, they were assembled in their 

respective classes and were briefed about the study. Then the questionnaires were distributed 

to the students. They were told to fill in the personal details on first page of the scale. The 

investigator made sure that the instructions given were clearly understood.  Doubts if (any) 

were clarified as and when asked by the students. About 30 minutes of time was given to 

complete the task. Once the questionnaires were filled by the concerned participants, they 

were collected by the investigator and were produced for scoring and statistical analysis. 

 

RESULTS 

As college students are the future of the country, emotional maturity plays an important role.  

It is that capacity of the person, to analyse an event and to behave accordingly to what is  

finest to oneself as well as to others in that very situation. 
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Table 1: Showing Mean and SD scores of male and female students on emotional 

maturity with t- value and p- value. 

Gender N Mean SD SE t-value P-value 

Male 175 109.66 30.23 2.29 0.0099 

 

0.9921 

 Female 175 109.63 23.28 1.76 

 

As shown in the table no 1, Mean Score of the male students is 109.66 with SD of 30.23, 

whereas the Mean Score and SD for female students are 109.63 and 23.28 respectively. The 

t- value is 0.0099 and p- value is 0.9921. The computed t- value suggests that there is no 

significant difference in emotional maturity between male and female students, but there 

exists a mild difference. Hence the Hypothesis has been verified and accepted. 

 

Graph 1: Showing comparison of Mean and SD scores of male and female students on 

emotional maturity 

  
 

 As our society is becoming more materialistic due to the improvement, emotional and 

societal stress is increasing day by day most importantly to the college students. Emotional 

maturity (EM), is not only necessary for modifying personality pattern but also for 

controlling the growth of individual. 

 

A research by Ramesh D. Waghmare (2018) on urban and rural college students regarding 

EM showed that city students showed more social maladjustment, emotional instability, 

dependency when compared to rural students. 

 

The current research was conducted on “Emotional Maturity among Female and Male 

Students of Degree College” of Belagavi City, Karnataka, India. EM is one of the leading 

aspects that contribute to the development of an individual’s life. The ability to understand 

emotions and manage their emotions in different spheres of life is vital because it helps to 

stay calm, relaxed and makes better decision in his/her life. Therefore, it is necessary to 

compare the level of emotional maturity among male and female students. The findings of 

the study revealed that there was no significant difference was found between emotional 

maturity of male and female degree students. 
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The results of the present study can help the individuals to know their level of emotional 

maturity. It will be useful for the students to know their emotional behaviour as well as helps 

teachers and parents to train them in an appropriate manner. Therapeutic techniques and 

counselling can also be given to the students which will help in improving their Emotional 

maturity, performance and career. 
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“Mothers knowledge and attitude on 
feeding of banked human milk among 
infants” with view to develop an 
information booklet”
Hussainbi A. Tahasildar, Gavishiddhayya B Salimath

Abstract:
INTRODUCTION: Donor breastfeeding is the best natural feeding. .Especially in high‑risk and preterm 
infants, donor breast milk is the best source of nutrition. The benefits of breastfeeding for the neonates 
are already known; when mother breast milk is not flowing due to some medical conditions, then the 
alternative best source donor breast milk.
OBJECTIVES: The objective of the study was to assess the knowledge and attitude of mothers on 
feeding of banked human milk among infants and also to find out associations with sociodemographic 
variables.
METHODOLOGY: The study was conducted at KLE’S Dr. Prabhakar Kore Hospital among 100 
postnatal mothers with a convenient sampling method. A self‑structured questionnaire was prepared 
on knowledge and attitude among mothers of infants regarding feeding of banked human milk.
RESULTS: The results revealed that 9 (9%) mothers had high knowledge, 42 (42%) mothers had 
medium knowledge, and 49% of them had low knowledge, and 66% of the mothers had medium 
attitude, 21% mothers had low levels of attitude, and 13% of mothers had a high attitude toward 
feeding of banked human milk among infants.
CONCLUSION: Our study assessed different levels of knowledge and attitude and created awareness 
on donating and accepting of breast milk from milk banks among the mothers of infants toward 
feeding of banked among infants.
Keywords:
Attitude, feeding of banked human milk, knowledge, mothers

Introduction

A newborn infant needs appropriate 
nutritional feeds in the form of 

breastfeeding till 6 months exclusively for 
the all‑round growth and development 
of the baby. Newborn infant constitutes 
about 35% of the total Indian population. 
As the results, they become victim of 
various problems in the early age and the 
results in fatal disorders in later age. Donor 
breastfeeding is the best natural feeding 
in the absence/inadequacy of mother’s 

breastfeeding.[1] Especially in high risk and 
preterm infant’s donor, breast milk is the 
best source of nutrition. The benefits of 
breastfeeding for the neonates are already 
known; when mother breast milk is not 
flowing due to some medical conditions. 
then the alternative best source donor breast 
milk.[2]

Breast milk is easily digestible by the 
infant’s intestine, offers a variety of 
immunologic properties, effective in 
protecting the baby from respiratory tract 
infection gastrointestinal infections,[3] 
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and numerous allergies. It has got bacteria static 
functions against Gram‑positive bacteria and also acts 
as a laxative agent in neonates. Donor’s breast milk 
contains growth modulators that modify growth and 
maturation.[4] The results are already revealed that the 
duration of hospitalization and frequent visiting of the 
doctors’ high prescription has been seen among those 
babies who were not breastfed properly compared to 
the babies who were exclusively started breastfeeding. 
According to the 2011 Census report, a more number 
of babies with low birth weight and neonatal mortality 
were 28 deaths/1000 live births in India. The National 
Health Mission, Government of India, the main goal is 
to reduce neonatal mortality rates in India. To reduce 
the neonatal mortality rates in India, the best method for 
feeding babies is through the donor mother’s milk which 
has similar nutritional factors when babies mother milk 
is not available; this method has high importance in 
reducing neonatal death rates.[5] The use of donor human 
milk is increasing for high‑risk infants, primarily for 
infants born weighing <1500 g or those who have severe 
intestinal disorders.

The Baby‑Friendly Hospital Initiative has formulated 
ten steps to successful breastfeeding, by a joint UNICEF 
and WHO in 1989, in the step 2 of the policy, it has 
been suggested about how to use donor milk in the 
hospital, how to store, freeze, and thaw it as appropriate, 
and how to document its use, etc., The policy also 
recommended that all the staff that comes in contact 
with these mothers and their babies must be trained so 
that they support the breastfeeding process and the use 
of donated human milk. In India, the first human milk 
banking was started under the name of Sneha, founded 
by Dr. Armeda Fernandez, on November 27, 1989, at 
Dharavi, in Mumbai.

According to PATH (Prioritizing Human Milk to save 
lives), a leader in global health innovation has estimated 
that 30%–50% of babies in neonatal intensive care units 
and 10%–15% of term healthy babies are in need of donor 
human milk. Increasing access to human milk through 
human milk banking has the potential to reach 5 million 
babies in India annually. Indications for donor milk 
to the newborn are because of preterm birth failure to 
thrive malabsorption syndromes, allergies, and feeding/
formula intolerance immunologic deficiencies pre‑ or 
post‑operative nutrition infectious diseases. Donor milk 
can be given to babies till they reach target weight up to 
2.2 kg–2.5 kg in preterm babies.

Pasteurized Donor Human Milk Bank (PDHMB) is an 
institution that screen the mothers who donate breast 
milk, collects, process, and stores and distribute to the 
infants who are actually in need of it. The purpose this 
organization (PDHMB) is to protect and promote, and 

supports exclusive breast feeding up to 6 months of 
babies, whose mothers were unable to feed their own.[4]

On March 1, 2018, KLE Dr. Prabhakar Kore Hospital and 
MRC, Belagavi, has started donor milk banking facility for 
the mothers and neonates who are sick due to medical and 
other conditions. In India, even though we have 14 centers 
of human milk banks are serving the society, still the 
growth of these centers is still slow; the main factors for 
this poor growth are regarding lack of knowledge and 
positive attitude toward breast milk banks.[5]

In 1909, Vienne, Austria, has started donor breast 
milk bank, and also in the USA, it has started in 1919. 
Total > 517 centers are providing those donor milk facility 
across the world. In India, in 1989, Mumbai hospital has 
opened its first donor milk bank center. To create human 
milk banks, knowledge and awareness in the society 
are very important for the present situations. With the 
breastfeeding policies, HMB also must be included in the 
care of newborn, and it should be communicated to each 
and every level of health‑care professionals.[6]

There is a huge number of reports stated about preterm 
newborn mortality rates to 49.13% in 2011, across the 
world according to the data in 2014, it was 9.57%, and 
now, it has increased to 9.62% in 2015.[6]

As milk which is donated by others also consider as 
natural and healthy to protect against infectious diseases 
as mother milk has good immunoglobulins to fight against 
infectious diseases, mother milk plays very important role 
lives of the babies.[7] Hence, the investigator has decided to 
assess the knowledge and attitude about banked human 
milk among the mothers of the neonates.

Methodology

Facility‑based cross‑sectional study with a convenient 
sampling technique was used to collect the data from 
100 postnatal mothers admitted at KLE Dr. Prabhakar 
Kore Hospital and MRC, Belagavi. The sample size 
was estimated by considering the previous study 
conducted by Rajeesha et al. The data collection was 
done for 2 weeks at the selected hospital, Belagavi. 
A formal written permission was obtained from the 
medical director of KLE Dr. Prabhakar Kore Hospital 
and MRC, Belagavi. The ethical clearance certificate was 
obtained by institute ethical committee on 13‑3‑2018 
reference KAHER/INS/EC/05, and written informed 
consent from all the study participants was obtained. 
The timeline of data collection was from July 13, 2019, to 
July 27, 2019. Descriptive statistics such as frequency and 
percentage to describe the demographic characteristics of 
the participants; mean, mean percentage, and standard 
deviation were used to describe the knowledge and 
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attitude of mothers regarding donor human milk bank. 
Chi‑square test will be used to find out the association 
between selected demographic variables and knowledge 
and attitude of mothers regarding feeding of banked 
human milk in infants.

Inclusive criteria
(1) Postnatal mothers, (2) mothers who can read Kannada 
and English, and (3) the mother who are admitted in 
KLE Dr. Prabhakar Kore Hospital and MRC, Belagavi.

Exclusive criteria
(1) the Mothers where the feeding is contraindicated 
due to medical condition such as HIV, HBSAg, and 
tuberculosis. And (2) Mothers who do not wish to 
participate in the study.

Pilot study
A pilot study was conducted at KLE Centenary 
Charitable Hospital at Yellur, Belagavi, and these study 
participants were not included in the main study. 
The pilot study helped the investigator to find out the 
feasibility of carrying out the main study.

Content validity of the instrument
Validity of the tool was done after expert’s opinion from 
five nursing experts, medical persons, two members, and 
statisticians. The final instruments were reframed after 
consulting with guide and statistician. Then, the tool and 
information booklet were edited in Kannada and English 
language by experts.

Reliability of the tool
The reliability of the knowledge and attitude of mothers 
regarding banked human milk among the infants was 
tested by the retest method and Cronbach’s alpha method, 
respectively, r = 0.81, which was found to be reliable with 
positive correlation. A total of 12 knowledge and 12 attitude 
questions were included in the tool. The information 
booklet consisted of basic information about importance 
of breastfeeding, and who can donate and receive donated 
breast milk, process of storage and pasteurization, and its 
advantages for both the mother and the baby.

The study attempted to test the following hypothesis:
H1 –  There will be significant association between the 

knowledge scores and attitude.
H2 –  There will be significant association between 

knowledge score and selected baseline variables.
H3 –  There will be a significant relationship between 

attitude and selected baseline variables.

Results

This section deals with data collection from the 
respondents, and the data were organized, tabulated, 

analyzed, and included applying descriptive and 
inferential statistics based on the objectives.

•	 To assess the knowledge of mothers regarding 
feeding of banked human milk among infants

•	 To assess the attitude of mothers regarding feeding 
of banked human milk among infants

•	 To find out the association between knowledge and 
attitude of mothers, regarding feeding of banked 
human milk among infants with selected baseline 
variables.

The majority (53%) of mothers were in the age group of 
20–24 years, 40% of participants were in the age group 
of 25–29 years, and 7% of participants were in the age 
group ≥ 30 years [Table 1]. Majority (56%) of participants 
belonged to joint family and remaining 44% of mothers 
are belonged to nuclear family. The majority (74%) 
of mothers are belonged to Hindu religion, 18% were 
Muslim, and the remaining 8% were Christian. The 
majority (57%) of mothers reside in rural area and the 
remaining 43% mothers were in an urban area. The 
majority of mothers had primary education, 30% have 
completed secondary education, 7% of them completed 
higher secondary and above, and 14% were graduates. 
Among mothers of infants, 40% were housewives, 27% 
were working in labor sector, 15% were self‑employed, 
and 18% in the service sector. Majority (53%) of mothers 
got information from television, 34% of them got 
information through newspaper, and 5% of them got 
information through the health professionals. Among 
the participants, 91% of the mothers had a previous 
experience and the remaining 9% mothers had no 
experience as donor. Among the mothers, 75% of 
mothers were belonged to low socioeconomic status 
and the remaining 25% had > 10,000 thousand income. 
Among the mothers, 67% of participants were primi and 
33% were multipara.

Table 2 depicts that 9 (9%) of mothers had high 
knowledge, 42 (42%) of mothers had medium knowledge, 
and 49% of them had low knowledge toward feeding of 
banked human milk among neonates [Figure 1].

Table 3 depicts that the majority (66%) of the mothers had 
medium attitude, 21% mothers had low levels of attitude, 
and 13% of mothers had high attitude toward the feeding 
of banked human milk among infants [Figure 2].

Table 4 represents the mean knowledge score of the 
samples was found 7.53, with standard deviation of 1.88. 
The mean attitude score for the sample was found to 
be 41.29, with a standard deviation 5.74. The minimum 
score of knowledge about feeding of banked human milk 
among mothers were 3, and maximum score was 18. 
The minimum score of attitude about feeding of banked 
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human milk among mothers was 25 and the maximum 
score was 58.

Table 5 represents the association between the level of 
knowledge and sociodemographic variables of mothers 
of infants regarding feeding of banked human milk 

Table 4: Summery of knowledge and attitude scores 
of mothers toward feeding of banked human milk 
among infants
Summary Knowledge Attitude
Valid n 100 100
Minimum 3.00 25.00
Maximum 18.00 58.00
Mean 7.53 41.29
SD 1.88 5.74
SD: Standard deviation

Table 1: Sociodemographic characteristics of study 
participants
Characteristics Number of mothers (%)
Age groups (years)

20–24 53 (53.00)
25–29 40 (40.00)
≥30 7 (7.00)
Total 100 (100)

Religion
Hindu 74 (74.00)
Muslim 18 (18.00)
Christians 8 (8.00)
Total 100 (100)

Mother education
Primary 49 (49.00)
Secondary 30 (30.00)
Higher secondary 7 (7.00)
Graduates 14 (14.00)
Total 100 (100)

Mother occupation
Housewife 40 (40.00)
Labor 27 (27.00)
Self‑employed 15 (15.00)
Service 18 (18.00)
Total 100 (100)

Distribution of mothers according to the source of information
Health professionals 5 (5.00)
Newspaper 34 (34.00)
Television 53 (53.00)
Others 8 (8.00)
Total 100 (100.00)

Distribution of mothers according to residential area
Rural 57 (57.00)
Urban 43 (43.00)
Total 100 (100)

Family income
≤10,000 75 (75.00)
>10,000 25 (25.00)
Total 100 (100)

Distribution of mothers according to previous experience as a donor
Yes 9 (9.00)
No 91 (91.00)
Total 100 (100)

Distribution of mothers according to parity
Primi 67 (67.00)
Multi 33 (33.00)
Total 100 (100)

Distribution of mothers according to type of family
Nuclear 44 (44.00)
Joint 56 (56.00)
Total 100 (100)

Table 3: Distribution of mothers by levels of attitude 
toward feeding of banked human milk among infants
Levels of attitude Number of mothers (%)
Low attitude 21 (21.00)
Medium attitude 66 (66.00)
High attitude 13 (13.00)
Total 100 (100.00)

Table 2: Distribution of mothers by level of 
knowledge regarding feeding of banked human milk 
among infants (n=100)
Levels of knowledge Number of mothers (%)
Low knowledge 49 (49.00)
Medium knowledge 42 (42.00)
High knowledge 9 (9.00)
Total 100 (100.00)

among the infants. The finding of the study revealed that 
there was no significant association between the level 
of knowledge and the sociodemographic variables. As 
P > 0.05, hence H2 rejected.

Table 6 represents the association between level of 
attitude and sociodemographic variables of mothers 
regarding feeding of banked human milk among infants. 
The findings of the study revealed that there was no 
significant association between the level of attitude and 
sociodemographic variables. As P 0.0.05, hence H3 is 
rejected.

Table 7 represents that the correlation between the level 
of knowledge and attitude scores was done using Karl 
Pearson coefficient relation. The correlation coefficient 
r = 0.1137 is a positive level of correlation, but statistically, 
it was not significant (P > 0.05).

Discussion

The present study was conducted to assess the 
knowledge and attitude of mothers regarding feeding 
of banked human milk among neonates. In our study, 
we found that 9 (9%) mothers had high knowledge, 
42 (42%) mothers had medium knowledge, and 49% 
of them had low knowledge toward feeding of banked 
human milk among neonates. About attitude of mothers, 
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Table 5: Association between levels of knowledge of mothers toward feeding of banked human milk among 
infants with demographic characteristics
Characteristics Levels of knowledge χ2 Df P

Low level (%) Medium level (%) High level (%) Total
Age groups (years)

20–24 27 (50.94) 22 (41.51) 4 (7.55) 53 1.5720 4 0.8140, NS
25–29 18 (45.00) 17 (42.50) 5 (12.50) 40
≥30 4 (57.14) 3 (42.86) 0 (0.00) 7

Residential area
Rural 27 (47.37) 24 (42.11) 6 (10.53) 57 0.4150 2 0.8120, NS
Urban 22 (51.16) 18 (41.86) 3 (6.98) 43

Religion
Hindu 33 (44.59) 34 (45.95) 7 (9.46) 74 3.8920 4 0.4210, NS
Muslim 10 (55.56) 7 (38.89) 1 (5.56) 18
Christians 6 (75.00) 1 (12.50) 1 (12.50) 8

Type of family
Nuclear 21 (47.73) 17 (38.64) 6 (13.64) 44 2.1140 2 0.3470, NS
Joint 28 (50.00) 25 (44.64) 3 (5.36) 56

Mother education
Primary 22 (44.90) 25 (51.02) 2 (4.08) 49 11.327 6 0.0790, NS
Secondary 19 (63.33) 6 (20.00) 5 (16.67) 30
Higher secondary 3 (42.86) 4 (57.14) 0 (0.00) 7
Graduates 5 (35.71) 7 (50.00) 2 (14.29) 14

Parity
Primi 29 (43.28) 32 (47.76) 6 (8.96) 67 2.9590 2 0.2280, NS
Multi 20 (60.61) 10 (30.30) 3 (9.09) 33

Mother occupation
Housewife 15 (37.50) 18 (45.00) 7 (17.50) 40 9.9040 6 0.1290, NS
Labor 13 (48.15) 13 (48.15) 1 (3.70) 27
Self employed 11 (73.33) 4 (26.67) 0 (0.00) 15
Service 10 (55.56) 7 (38.89) 1 (5.56) 18

Annual income
≤10,000 37 (49.33) 30 (40.00) 8 (10.67) 75 1.2180 2 0.5440, NS
>10,000 12 (48.00) 12 (48.00) 1 (4.00) 25

Previous experience
Yes 6 (66.67) 3 (33.33) 0 (0.00) 9 1.6970 2 0.4280, NS
No 43 (47.25) 39 (42.86) 9 (9.89) 91

Sources
Health professionals 1 (20.00) 3 (60.00) 1 (20.00) 5 6.1810 6 0.4030, NS
Newspaper 19 (55.88) 14 (41.18) 1 (2.94) 34
Television 26 (49.06) 22 (41.51) 5 (9.43) 53
Others 3 (37.50) 3 (37.50) 2 (25.00) 8
Total 49 (49.00) 42 (42.00) 9 (9.00) 100

NS: Not significant

the majority (66%) of the mothers had medium attitude, 
21% mothers had low levels of attitude, and 13% of 
mothers had a high attitude toward the feeding of 
banked human milk among infants. A similar study has 
conducted by Veena Melawni et al. at Bhopal among 246 
postnatal mothers; the study revealed that the knowledge 
about the existence of breast milk bank was 10%, while 
willingness to accept the milk was 85.4%. In our study, 
we found that 9 (9%) mothers had high knowledge, 
42 (42%) mothers had medium knowledge, and 49% 
of them had low knowledge toward feeding of banked 
human milk among neonates. The study conducted 

by Manvindar Kaur et al. The study results revealed 
that the level of knowledge was not associated with 
age, education, occupation, religion, income, and type 
of feed. There was a significant association of attitude 
with education (χ2 = 22.7, P = 0.005), where the majority 
of respondents were educated till middle level (84%), 
followed by matric (54%), and in relation to either of 
these education categories, most of the respondents were 
bearing neutral attitude. In our study, we did not found 
any association with knowledge and attitude among 
feeding of banked human milk among infants with 
sociodemographic variables at P < 0.05. In our study, 
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Table 6: Association between levels of attitude of mothers toward feeding of banked human milk among infants 
with demographic characteristics
Characteristics Levels of attitude χ2 Df P

Low level (%) Medium level (%) High level (%) Total
Age groups (years)

20–24 11 (20.75) 37 (69.81) 5 (9.43) 53 4.0980 4 0.3930, NS
25–29 9 (22.50) 23 (57.50) 8 (20.00) 40
≥30 1 (14.29) 6 (85.71) 0 (0.00) 7

Residential area
Rural 15 (26.32) 36 (63.16) 6 (10.53) 57 2.5700 2 0.2770, NS
Urban 6 (13.95) 30 (69.77) 7 (16.28) 43

Religion
Hindu 16 (21.62) 46 (62.16) 12 (16.22) 74 5.8490 4 0.2110, NS
Muslim 5 (27.78) 13 (72.22) 0 (0.00) 18
Christians 0 (0.00) 7 (87.50) 1 (12.50) 8

Type of family
Nuclear 9 (20.45) 32 (72.73) 3 (6.82) 44 2.8600 2 0.2390, NS
Joint 12 (21.43) 34 (60.71) 10 (17.86) 56

Mother education
Primary 10 (20.41) 35 (71.43) 4 (8.16) 49 11.624 6 0.0710, NS
Secondary 8 (26.67) 14 (46.67) 8 (26.67) 30
Higher secondary 0 (0.00) 6 (85.71) 1 (14.29) 7
Graduates 3 (21.43) 11 (78.57) 0 (0.00) 14

Parity
Primi 15 (22.39) 42 (62.69) 10 (14.93) 67 1.1030 2 0.5760, NS
Multi 6 (18.18) 24 (72.73) 3 (9.09) 33

Mother occupation
Housewife 9 (22.50) 26 (65.00) 5 (12.50) 40 2.9670 6 0.8130, NS
Labor 7 (25.93) 18 (66.67) 2 (7.41) 27
Self employed 2 (13.33) 11 (73.33) 2 (13.33) 15
Service 3 (16.67) 11 (61.11) 4 (22.22) 18

Annual income
≤10,000 11 (14.67) 52 (69.33) 12 (16.00) 75 8.3120 2 0.0160, S
>10,000 10 (40.00) 14 (56.00) 1 (4.00) 25

Previous experience
Yes 1 (11.11) 7 (77.78) 1 (11.11) 9 0.6960 2 0.7060, NS
No 20 (21.98) 59 (64.84) 12 (13.19) 91

Sources
Health professionals 1 (20.00) 4 (80.00) 0 (0.00) 5 2.1110 6 0.9090, NS
Newspaper 9 (26.47) 21 (61.76) 4 (11.76) 34
Television 9 (16.98) 36 (67.92) 8 (15.09) 53
Others 2 (25.00) 5 (62.50) 1 (12.50) 8
Total 21 (21.00) 66 (66.00) 13 (13.00) 100

NS: Not significant0, S: Significant

attitude toward donating and acceptability of the feeding 
of banked human milk among infants. In our study, we 
found a significant positive correlation with knowledge 
and attitude scores about banked human milk among 
mothers of infants (r = 0.1137), but statistically, it was 
not significant as calculated value was P > 0.05 (P value 
was 0.2601) [Figure 3].

Recommendations
•	 A similar study can be replicated on a large sample 

to generalize the findings
•	 A similar study can be conducted in a different setting

Table 7: Correlation between knowledge and attitude 
scores of mothers toward feeding of banked human 
milk among infants by Karl Pearson’s correlation 
coefficient
Variables Correlation between knowledge scores with

r t P
Attitude scores 0.1137 1.1327 0.2601
P<0.05

66% of the mothers had medium attitude about the 
acceptability and ready for donating milk 21% mothers 
had low levels of attitude about acceptability and ready 
for donating milk, and only 13% of mothers had high 



Figure 3: Diagram: Scatter diagram of a correlation between knowledge and 
attitude scores of mothers toward feeding of banked human milk among infants. 
However, no statistical significance association found between knowledge and 

attitude score with sociodemographic variables at 0.05 level

Figure 1: Distribution of mothers by levels of knowledge toward feeding of banked 
human milk among infants

Figure 2: Distribution of mothers by levels of attitude toward feeding of banked 
human milk among infants
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•	 A comparative study can be done in both antenatal 
and postnatal mothers to assess the knowledge 
regarding human milk banking

•	 Awareness can be given among postnatal mothers.
•	 Awareness can be brought among health personals.

Conclusion

Our study assessed different levels of knowledge and 
attitude toward feeding of banked among infants. Our 
study has created awareness among the mothers of infants 
regarding donating and acceptance of banked human milk 
to feed the infants who are actually in need. The information 
booklet helped the mothers to know about advantages 
of banked human milk than the formula feeds. All the 
maternity hospitals should have the breast milk bank 
facility and should create awareness regarding human 
milk banking, and its uses among the mothers of infants.
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Abstract 
Title: “Effectiveness of Lifestyle Educational Program (LEP) using Rosen stock Health Belief Model in Health Promoting Behaviors 

and Menopausal Symptoms in menopausal women at selected rural areas of Belagavi, Karnataka. -A Randomized Controlled Study”  
Objectives of the study 
• To assess the pretest scores of elderly women regarding Health Promoting Behaviors and Menopausal Symptoms in control and 

experimental group. 

• To determine the effectiveness of lifestyle educational program (LEP) in health promoting behaviors and menopause symptoms in 
elderly women of experimental group as compared to control group at selected rural areas of Belagavi. 

• To compare the experimental and control group with pretest and posttest scores of health promoting behaviors and menopausal 
symptoms. 

• To find an association between selected demographic variables with health promoting behaviors and menopausal symptoms. 
Methodology:Experimental study with pretest posttest control group design was used to conduct the study on 30 (15 in control group 
and 15 in experimental group) Elderly women residing at Rukmini Nagar Belagavi and Kinaye village of Belagavi, Karnataka. Simple 

Random Sampling technique was used to select the samples.  Data was collected by using Menopause Rating Scale and Health 

Promotion Lifestyle Profile-II (HPLPII).  The obtained data was analyzed by using descriptive and inferential statistics like frequency, 
percentage, and mean and standard deviation, chi square test. 
Conclusion: The study results demonstrated the positive impact of lifestyle education program on health promoting behaviors and the 
mean scores have significantly increased in the postmenopausal women after intervention in the experimental group. 
        Mean scores of MRS before and after the intervention showed significant difference in the experimental group after the 
intervention. Menopausal symptoms were reduced in the experimental group compared to control group after intervention. No 

significant difference was found in this regard in the control group. 

         There was no statistically significant association was found between demographic variables of experimental group with post test 
scores of Health Promoting Lifestyle Profile II. And statistically significant association was found with income and source of 

information of experimental group   with post test scores of Menopausal rating scale.  

 

Keywords: Lifestyle Educational Program (LEP), Rosen stock Health Belief Model, Health Promoting Behaviors, Menopausal 
Symptoms, Menopausal women.  
 
 
Introduction 
           Menopause is a natural physiological event. It should be recognized as a challenge for identified, prediction and presentation of 

organic disease in women during climatic and in postmenopausal years. Health personnel can identify and help the women to 

understand and adapt to the various changes taking place within her body. So that the women will be better equipped to face the 
changes and minimize the risks of this potentially disruptive period.1 

 

Menopause causes a wide range of symptoms, such as hot flushes, night sweats, aching in muscles and joints, sleeping 

problems, short breath, weight gain, increased facial hair, depression, irritability, anxiety, sexual problems, vaginal dryness, and 
urinary symptoms such as urine leakage while laughing and coughing. These symptoms decrease women’s health and affect their 

biological, psychological, and social health. In general, many postmenopausal women have low knowledge and practice about 

menopause transition issues, indicating the necessity to plan for interventions. Health promoting lifestyle education is one of the most 
important factors in raising postmenopausal women’s awareness and improving their performance to improve their health status. All 

the researches in the field of menopause have also emphasized education of and care for postmenopausal women to prevent their 

problems
2
. 

 
Menopause can have a significant effect on a women’s quality of life. Their health needs changes significantly and it is 

important that woman become aware of the new health risks. Studies revealed that women may avoid and reduce many adverse 

emotional and psychological symptoms of menopause by educating themselves to equip themselves when approaching this stage of 
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life cycle. Knowing more about menopause might empower women to cope better with menopausal changes. It has been suggested 

that lack of knowledge regarding menopause makes women more frightened when it is time to deal with menopause and this has 

negative effects on their emotional state. Changing women’s perceptions on menopause by increasing their knowledge on menopause 

may cause less emotional disturbance.
3
 

 

India has a large population – which has already crossed the 1 billion mark with 71 million people over 60 years of age and 

the number of menopausal women about 43 million. Average age of menopause is 47 years in Indian women with average life 
expectancy of 71 years. Therefore, Indian women are likely to spend almost 23.5 years that is one third of their total lives, in 
menopause4.          

Menopause is emerging as a major health scourge in India with an alarming 18% of women in the 30-49 age groups attaining the non-

reproductive age prematurely. Illiteracy among women young age marriages and early child bearing with poor nutritional levels have 
been cited as reasons for premature menopause, which might continue to be a burden in the future. According to a study conducted by 

the institute for social and economic changes 11% of Indian women of less than 40 years have attained menopause. The situation is 

grim in Andhra Pradesh (31.4%) Bihar (21.7%), Karnataka (20.2%) and Gujarat (19.9%). However, their counterparts in Kerala 

(11.6%), West Bengal (12.8%) and Rajasthan (13.1%)
5
. 

 

             In India, the data regarding postmenopausal symptoms and its management are fairly inadequate, and therefore, this group of 

health problems has mostly been neglected over the years, especially in South India. Hence, this pilot study was carried out to assess 
the Menopausal Symptoms and Health Promoting Behaviors among postmenopausal women of selected rural areas of Belagavi. 

 

Objectives of The Study 
1. To assess the pretest knowledge of elderly women regarding Health Promoting Behaviors and Menopausal Symptoms in control 

and experimental group. 

2. To determine the effectiveness of lifestyle educational program (LEP) in health promoting behaviors and menopause symptoms in 

elderly women of experimental group as compared to control group at selected rural areas of Belagavi. 
3. To compare the experimental and control group with pretest and posttest scores of health promoting behaviors and menopausal 

symptoms. 

4. To find an association between selected demographic variables with health promoting behaviors and menopausal symptoms. 

 

Materials and Methods 
Experimental study with pretest posttest control group design was used to conduct the study. The main focus of the study was 

to  assess the pretest knowledge of elderly women regarding Health Promoting Behaviors and Menopausal Symptoms in control and 

experimental group to determine the effectiveness of lifestyle educational program (LEP) in health promoting behaviors and 
menopause symptoms in elderly women of experimental group as compared to control group at selected rural areas of Belagavi, to 

compare the experimental and control group with pretest and posttest scores of health promoting behaviors and menopausal 

symptoms. And to find an association between selected demographic variables with health promoting behaviors and menopausal 
symptoms. The study was conducted on 30 (15 in control group and 15 in experimental group) elderly women residing at Rukmini 

Nagar   Belagavi and Kinaye village of Belagavi, Karnataka. Simple Random Sampling technique was used to select the samples. The 

samples were selected according to the inclusion and exclusion criteria.  Lifestyle modification program was prepared as per the 

Rosen stock health belief Model.Data was collected by using Menopause Rating Scale and Health Promotion Lifestyle Profile-II 
(HPLPII).  The obtained data was analyzed by using descriptive and inferential statistics like frequency, percentage, and mean and 
standard deviation, chi square test. 

 

Data collection procedure 
• Ethical approval was obtained from the Institute Ethics Committee.  

• Self-introduction of the investigator to the participants was done and explained the purpose of the study.  

• Informed consent was taken from the study population. 

• The study data was collected using a demographic questionnaire, Menopause Rating Scale (MRS), and Walker’s HPLPII.  

• Administered pre-test to know the severity of menopausal symptoms and health promoting behaviors.  

• Lifestyle education programme was administered followed by the pretest on the same day in the experimental group. 
• Posttest of the study was conducted after 30 days of lifestyle education programme   in the experimental group and control group. 

• All the 3 questionnaires were completed by face-to-face interview for all the samples.  

• Data collected was tabulated and then analyzed. 
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Results 
Demographic Variables (control group)  

No Socio Demographic Variables  
1 Age at menopause   
  40-45 years 2 

  46-50 years 3 

  51-55 years 6 

  56 years and above 4 

2 Religion  
   Hindu 9 

   Muslim 4 

  Christian 2 
  Other - 

3. Education level  

  illiterate 2 

  Primary education 4 

  secondary education 5 

  Pre university education  3 

  Graduation and above  1 

4 Occupation   

  working 5 

  Non-working 10 

5 Average family income  

  Below Rs 10.000 8 

  10000-20000 4 

  20.000 and above  3 

6 Source of information  
  Health workers  3 

  TV and social media 11 

  Other 1 
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The socio demographic variables of the control group revealed that majority of women (6) belonged to the age group of 51-

55 years, whereas 4 women belonged to the age group 56 years and above, 3 women belonged to the age group 46-50 years, and 2 

women belonged to the age group 40-45 years. Majority of women (9) were Hindus,4 were Muslims and 2 were Christians.   

Educational status of women revealed that majority of them had 5 secondary education 4 of them had Primary education, 3 of them 
had Pre university education, only one woman was graduate among them, and 1 was illiterate. Majority of women were housewives 

(10) and only 5 were working. 8 of them had average family income below 10,000 Rs per month, 4 of them had average family 

income of 10000-20000 Rs per month, and only 3 of them had average family income of Rs. 20.000 and above. Majority of the 
women (11) received information about management of menopausal symptoms from TV and social media, 3 of them had received 
information from Health workers, while only 1 woman received information from other sources.  

 
Demographic Variables (experimental group) 

No Socio Demographic Variables  
1 Age at menopause   
  a.40-45 years 3 

  b.46-50 years 9 

  c.51-55 years 2 

  d.56 years and above 1 

2 Religion  
  a. Hindu 11 

  b. Muslim 4 

  c. Christian - 
  d. Other - 

3. Education level  

  illiterate 3 

  Primary education 3 

  secondary education 8 

  Pre university education  1 

  Graduation and above  - 

4 Occupation   

  working 4 

  Non-working 11 

5 Average family income  

  Below Rs 10.000 8 

  10000-20000 5 

  20.000 and above  2 

6 Source of information  
  Health workers  5 

  TV and social media 8 

  Other 2 

 
The socio demographic variables of the experimental group revealed that majority of women (9) belonged to the age group of 

46-50 years, whereas 4 women belonged to the age group 56 years and above, 3 women belonged to the age group 46-50 years, and 2 
women belonged to the age group 40-45 years. Majority of women (11) were Hindus,4 were Muslims.   Educational status of women 
revealed that majority of them had (8) secondary education (3) of them had Primary education, only 1 of them had Pre university 

education, and (3) were illiterates among them. Majority of women were housewives (11) and only 4 were working. 8 of them had 
average family income below 10,000 Rs per month, 5 of them had average family income of 10000-20000 Rs per month, and only 2 

of them had average family income of Rs. 20.000 and above. Majority of the women (8) received information about management of 

menopausal symptoms from TV and social media, 5 of them had received information from Health workers, while only 2 woman 

received information from other sources.  
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Mean Scores of Health Promoting Lifestyle Profile II 
 

Subscales  Mean scores of  mean 
Difference  

Mean scores of Mean 
Difference Pretest 

control 

group 

Posttest 
control 

group 

Pretest 
experimental 

group 

Posttest 
experimental 

group 

Health 
Responsibility 31.44 33.88 2.44 31 43.88 12.88 

Physical 
Activity 31.875 33.375 1.5 28.25 43.62 15.37 

Nutrition 
31.44 32.88 1.44 30.66 42.22 

11.56 

 

Spiritual 
Growth 29.666 34.66 4.99 27.66 43.55 15.89 

Interpersonal 
Relations 34.88 35.55 0.67 31.11 44.44 13.33 

Stress 
Management 
 

31.125 33.625 2.5 29.5 43.75 14.25 

Total 
 32 34.30 2.3 30.134 43.25 13.116 

 

Graph 1: showing mean scores of health promoting lifestyle profile II  

 
 

The study results demonstrated the positive impact of lifestyle education on health promoting behaviors and the mean scores 
have significantly increased in the postmenopausal women after intervention in the experimental group. 

 

           HPLPII contains 52 items and six subscales to measure the frequency of health-promoting behaviors. Health-promoting 
behaviors are measured in 6 domains of health-promoting lifestyle; i.e., health responsibility, physical activity, nutrition, spiritual 

growth, interpersonal relations, and stress management. These items are scored based on a 4-point Likert scale with four possible 

responses: 1 (never), 2 (sometimes), 3 (often), and 4 (routinely). The total score of health-promoting lifestyle is obtained by 

calculating the mean of responses to all the 52 items. In addition, the total score of each subscale is computed by calculating the mean 
of responses to that subscale’s items. A significant difference was observed in this respect after the intervention. 
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Mean Scores of Menopause Rating Scale 
 

Dimensions Mean scores of Mean 
Difference 

Mean scores of Mean 
Difference Pretest 

control 

group 

Posttest 
control 

group 

Pretest 
experimental 

group 

Posttest 
experimental 

group 

Psychological 
Symptoms 37.25 34.5 -2.75 41 26.5 -14.5 

Somatovegetative 
Symptoms 35.75 34 -1.75 42 27.5 -14.5 

Urogenital 
Symptoms 43.33 40 -3.33 38 21.33 -16.67 

 
Total scores  28.13 20.06 -8.07 29.8 18.86 - 10.94 

 

 
 

Mean scores of MRS before and after the intervention showed significant difference in the experimental group after the 

intervention. Menopausal symptoms were reduced in the experimental group compared to control group after intervention.  
 

Association Between Selected Demographic Variables with Post Test Scores of Health Promoting Behaviors and Menopausal 
Symptoms. 
Demographic 

Variables / Domains 

HR PA N SG IPR SM Chi-square 

Calculated 

Value 

Chi-square 

Table 

Value 

Age         

40-45 years 9.9 10.8 4.2 11.4 10.3 9.3 29.92 

p=0.012 
df=15 

7.26 

45-50 years 19.6 16.3 33.6 22.45 18.7 21.7 

51-55 years 9.3 12.3 2.9 6.9 4.8 8.2 

56 years & above 5.08 4.2 1.5 2.8 10.6 4.5 

Religion         

Hindu 29.9 33.4 24.4 29.7 31.7 36.6 8.017 

p=0.155 

df=5 

1.15 

Muslim 13.9 10.2 17.8 13.8 12.6 7.1 

Christian - - - - - - 

Others - - - - - - 

Educational Status         

Illiterate 8.7 4.8 10.7 7.3 9.3 10.3 15.72 
p=0.400 

df=15 

7.26 

Primary Education 8.9 12.4 4.52 10.5 5.6 8.7 

Sec Education 21.6 25.2 19.6 20.9 24.7 20.8 

28.13 29.8

20.06 18.86

-8.07
-10.94-15

-10
-5
0
5

10
15
20
25
30
35

CONTROL GROUP EXPERIMENTAL 
GROUP

MEAN PRETEST SCORES
MEAN POST TEST SCORES
MEAN DIFFERENCE
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PUC 4.6 0.18 7.4 4.8 4.8 3.9 

Degree & Above - - - - - - 

Occupation         

Working 7.09 11.8 12.9 16.3 6.8 12.9 8.65 

p=0.123 

df=5 

1.15 

Not working 36.7 31.8 29.3 27 37.6 30.8 

Income         

Below 10,000 16.9 17.1 10.7 19.2 18.3 20.2 17.5 

p=0.06 

df=10 

3.9 

10,000-20,000 13.7 18.4 18.3 18.8 23.3 17.3 

20,000 & Above 13.8 8.11 13.2 5.5 2.8 6.2 

Source of Information         

Health Workers 12.7 8.2 8.9 12 13.4 12.2 17.1 

p=0.07 
df=10 

3.9 

TV & SM 23.8 28.2 30.2 29 18.7 20.8 

Others 7.3 7.2 3.12 2.5 12.3 10.7 

 

All the chi square table values were less than calculated value so there was no statistically significant association found 
between demographic variables of experimental group with post test scores of Health Promoting Lifestyle Profile II.  

Association Between Socio Demographic Variables and Post Test Scores of MRS 
Demographic Variables / 
Domains 

psychological 
symptoms 

Somato 
vegetative 
symptoms 

Urogenital 
symptoms 

Chi-square 
Calculated Value 

Chi-square 
Table Value 

Age      

40-45 years 8.7 2.2 6.8 7.42 
p=0.28 

df=6 

1.64 

45-50 years 12.9 14.2 7.6 

51-55 years 2.8 7.3 4.6 

56 years & above 2.1 3.8 2.3 

Religion      

Hindu 18.7 18.2 18.7 3.12 
p=0.209 

df=2 

0.103 

Muslim 7.8 9.3 2.6 

Christian - - - 

Others - - - 

Educational Status      

Illiterate 9 5.3 4.7 3.54 
p=0.71 

df=6 

1.64 

Primary Education 3.5 8.2 4.7 

Sec Education 11.8 12.8 9.8 

PUC 2.2 1.2 2.1 

Degree & Above - - - 

Occupation      

Working 10.3 7.7 5.03 1.43 
p=0.48 

df=2 

0.103 

Not working 16.2 19.8 16.3 

Income      

Below 10,000 11.9 13.8 9.8 0.47 

p=0.97 

df=4 

0.711 

10,000-20,000 9.8 9.3 6.7 

20,000 & Above 4.8 4.4 4.8 

Source of Information      

Health Workers 7.4 6.9 5.6 0.31 
p=0.98 
df=4 

0.711 

TV & SM 13.8 15.7 10.8 

Others 5.3 4.9 4.9 
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The chi square table values of age, religion, education status occupation were less than calculated value so there was no 

statistically significant association found and The chi square table values of Income and source of information were more than the 

calculated value, Hence there was statistically significant association was found with income and source of information of 
experimental group   with post test scores of Menopausal rating scale.  

 

Conclusion 
The study results demonstrated the positive impact of lifestyle education program on health promoting behaviors and 

menopausal symptoms, thus it can be used as an effective intervention tool for promoting health beahaviours and for reducing 

menopausal symptoms in menopausal women. 
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ABSTRACT 

Background: Caesarean section is one of the surgical procedure. 

Steadily increasing caesarean sections prevalence has nearly doubled 

from 12% in 2000 to 21% in 2015 which is the matter of great concern 

all over the world.
[5] 

It is done usually when it is medically necessary 

to reduce both maternal and fetal morbidities and mortalities, 

suggested by WHO.
[4]

 Most of the literature says indications, 

morbidities and mortalities are seen to be more with emergency  

caesarean sections than elective caesarean sections.
[15] 

Objectives: To identify and compare 

the indications and immediate post-operative complications of elective and emergency 

caesarean sections among women admitted in obstetric wards.
 
Methodology:  Study was 

conducted on 150 women who underwent caesarean sections (75 elective and 75 emergency 

caesarean sections) and were admitted in obstetrics wards of selected tertiary care hospital of 

Belagavi. A descriptive research approach was considered to carry out the study. A 

comparative descriptive research design was used in this study. Structured inventory was 

used to collect the data. Data was collected and analyzed in terms of descriptive and 

inferential statistics.
 
Results: Results showed significant difference at p<0.05 level, suggested 

that these indications and immediate postoperative for caesarean sections were more in 

emergency C-sections compared to elective C-sections. Conclusion: Study revealed that there 

was increase in indications and immediate post-operative complications in emergency 

caesarean than elective caesarean sections.
 

 

KEYWORDS: Elective C-sections, emergency C-sections, indications, complications and 

obstetric wards women. 
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INTRODUCTION 

In Ancient Roman, Julius Caesar was the first baby who was born successfully by cesarean 

section from his mother Aurelia. The Latin word ‘Caesar’ means 'to cut' and hence the first 

baby was named as Julius Caesar.
[1]

 

 

The baby born by making an incision to the uterus through abdomen is known as C-section.
[2]

 

There are two types of caesarean sections, elective and emergency caesarean section. In 

elective caesarean sections, the decision to deliver the baby is made by mother and her 

partner either during the pregnancy or before the onset of labor.
[3]

 There must be clearly 

defined as obstetrical or medical indications in order to perform elective caesarean sections 

but sometimes it can be done on maternal and her partner request although it is not medically 

indicated. Emergency caesarean sections are not elective priorly but are conducted if a 

woman develops any adverse conditions after the onset of labor.
[2,3]

 Hence to save the life of 

the mother and baby emergency cesarean sections are performed. 

 

World Health Organization (WHO) report stated that there are more than 10-15% caesarean 

sections rates existed worldwide.
[4]

 The caesarean sections prevalence has nearly doubled 

from 12% in 2000 to 21% in 2015 which is the matter of great concern.
[5]

 Caesarean sections 

is performed only when medically necessary to reduce both maternal and fetal morbidities 

and mortalities.
[4]

 As per the report of 2015, the rate of cesarean sections was highest (56.4%) 

in Dominion Republic followed by (55.6%) in Brazil, (51.8%) in Egypt, (47.9%) in China.
[7]

  

 

In India the rate of caesarean section in 2005-6 shown 8.5% and in 2015-16 shown 17.2% 

continuous rise as per Ministry of Health and Family Welfare.
[8]

 The rates are more frequent 

in different states of India especially in private hospitals. The rate of caesarean sections in 

private hospitals of Bangalore found that 30%, Tripura 87.1%, West Bengal 70.9%, 

Telangana 58%, Tamil Nadu 34.1%, Goa 31.4%, Manipur 21.1%, Assam and Odisha 

13.4%.
[10]

 The indications to perform cesarean sections in private hospital have increased due 

to financial gains to the hospitals and even the comfort of women as it leads to painless birth 

process.
[9]

  

 

The indications of caesarean sections are most important criteria to detect whether to perform 

as elective or emergency caesarean sections.
[6] 

  

 

https://en.wikipedia.org/wiki/Emergency
https://en.wikipedia.org/wiki/Caesarean_delivery_on_maternal_request
https://en.wikipedia.org/wiki/World_Health_Organization
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Although the mother undergoes caesarean sections for various indications, it gives more pain, 

discomfort, trauma as well as it takes longer time for women to be independent as compared 

to vaginal birth. It is associated with short and long term maternal and fetal complications.
[4]

 

 

Various studies conducted around the world had revealed that the rate of indications and 

complications of caesarean sections among mother and child associated with emergency C-

sections is more as compared to elective C-sections. The rates of caesarean sections are 

increasing due to several reasons other than relative and absolute indication such as maternal 

wish to undergo painless delivery and financial gain to hospital. Keeping these things in mind 

mothers should be encouraged to undergo normal vaginal delivery unless contraindicated and 

the policies must be made as hospital should perform cesarean section only if required. 

 

MATERIAL AND METHODS 

A comparative descriptive research design was used in this study. 

 

The study was conducted on 150 women who underwent caesarean sections (75 elective and 

75 emergency C-sections) and were admitted in obstetrics wards of selected tertiary care 

hospital of Belagavi. Non probability purposive sampling technique was used for the 

selecting the sample. Data was collected by using structured inventory. Interview and medical 

records were the mode of getting information from the women. 

 

This Structured Inventory has three sections: 

Section 1: Baseline data 

Section 2: Indications for caesarean sections. 

Section 3: Complications of caesarean sections. 

 

The collected data was tabulated and analyzed according to the objectives of the study using 

descriptive and inferential statistics.  

 

Hence the purpose of the study is to compare the indications and immediate post-operative 

complications of elective and emergency C-sections among women. 
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RESULTS 

Section I: Findings on frequency distribution of sample characteristics according to 

baseline data of women underwent caesarean sections. 

Table 1: 

Age groups Emergency (f) % Elective (f) % Total (f) % 

20-25yrs 22 29.33 15 20.00 37 24.67 

25-29yrs 32 42.67 26 34.67 58 38.67 

30-34yrs 12 16.00 27 36.00 39 26.00 

>=35yrs 9 12.00 7 9.33 16 10.67 

Total 75 100.00 75 100.00 150 100.00 

Parity Emergency % Elective % Total  

Primipara 31 41.33 22 29.33 53 35.33 

Multipara 44 58.67 53 70.67 97 64.67 

Total 75 100.00 75 100.00 150 100.00 

Period of gestation Emergency % Elective % Total % 

Preterm (<37 week) 32 42.67 20 26.67 52 34.67 

Term (>=37 weeks) 40 53.33 55 73.33 95 63.33 

Post term (>=42 weeks) 3 4.00 0 0.00 3 2.00 

Total 75 100.00 75 100.00 150 100.00 

Repeat CS Emergency % Elective % Total % 

No 52 69.33 39 52.00 91 60.67 

One 20 26.67 30 40.00 50 33.33 

Two 3 4.00 6 8.00 9 6.00 

More 0 0.00 0 0.00 0 0.00 

Total 75 100.00 75 100.00 150 100.00 

 

Table 1 revealed that out of 75 women who underwent emergency caesarean section majority 

32 (42.67%) were of age group 25-29 years and minimum of  9 (12%) were of age group 

>=35 years. Whereas out of 75 women who underwent elective caesarean section majority 27 

(36%) were of age group 30-34 years and minimum of 7 (9.33%) were of age group >=35 

years which is significant at p<0.05 level.  

 

Parity of emergency caesarean section, majority 44(58.67%) were multipara and minoimum 

of 31(41.33%) were primipara. Whereas in elective caesarean section, majority 53(70.67%) 

were multipara and minority 22(29.33%) were primipara which is statistically not significant 

at p>0.05 level. 

 

Period of gestation of emergency caesarean section majority 40(53.33%) were of term (>=37 

weeks and minimum of 3(4%) were post-term (>=42 weeks).  Whereas in elective caesarean 

section majority 55(73.33%) were of term (>=37 weeks) and minimum of 20(26.67%) were 

preterm (< 37 weeks) which show significant difference at p<0.05 level.  
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Section II: Findings on comparison of indications among elective and emergency C-

sections. 

Table 2: 

Maternal indications Emergency CS (f) % Elective CS (f) % 

Maternal request   2 2.67 24 32.00 

Central placenta previa   3 4.00 3 4.00 

Placental abruption 5 6.67 2 2.67 

Cephalopelvic disproportion  4 5.33 5 6.67 

Pelvic mass causing obstruction   0 0.00 1 1.33 

Previous caesarean section  24 32.00 41 54.67 

Eclampsia   10 13.33 4 5.33 

Pre-eclampsia 13 17.33 4 5.33 

Failed induction of labour    5 6.67 1 1.33 

Failure to progress in labor   7 9.33 3 4.00 

Preterm labour    16 21.33 4 5.33 

Premature rupture of membrane  15 20.00 4 5.33 

Gestational diabetes mellitus  12 16.00 8 10.67 

Gestational Hypertension     8 10.00 12 16.00 

Cardiac disorder  1 1.33 3 4.00 

Hypothyroidism  19 25.33 13 17.33 

Anaemia  4 5.33 1 1.33 

Polyhydramnios  1 1.33 1 1.33 

Oligohydramnios   9 12.00 5 6.67 

Bicornuate uterus   6 8.00 2 2.67 

Twin pregnancy  7 9.33 2 2.67 

Multiple pregnancy  3 4.00 8 10.67 

Bad obstetric history   2 2.67 3 4.00 

Transverse lie 1 1.33 2 2.67 

Oblique lie 0 0.00 1 1.33 

Breech presentation    4 5.33 6 8.00 

Shoulder presentation 0 0.00 1 1.33 

Meconium Stained liquor (MSL) 6 8.00 0 0.00 

Post-dated pregnancy  1 1.33 0 0.00 

HbsAg positive   0 0.00 4 5.33 

Macrosomia 11 14.67 11 14.67 

IUGR                                                                                 6 8.00 10 13.33 

Fetal distress                                                                     15 20.00 0 0.00 

 

Table 2 revealed that indications for elective C-sections, majority were 41(54.67%) previous 

cesarean sections when compared with emergency caesarean sections 24(32%).  

 

Among the identified indication, chi square value showed significant difference with 

following maternal request, previous caesarean section, pre-eclampsia, preterm labor, 

premature mature of membrane, Meconium Stained liquor, fetal distress at p<0.05 level, 
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suggested that these indications for caesarean sections were more in emergency C-sections 

compared to elective C-sections.   

 

Section III: Comparison and identification of complications among elective and 

emergency caesarean sections. 

Table 3: 

Maternal complications Emrg (f) % Elect (f) % p-value 

Alteration in vital signs            4 5.33 0 0.00 0.0430* 

Anesthetic Hazards    5 6.67 2 2.66 0.2460 

Bleeding at the incision site     5 6.67 1 1.33 0.0960 

Abdominal Distension              2 2.67 1 1.33 0.5600 

Postpartum Fever       3 4.00 1 1.33 0.3110 

Urinary tract infection              4 5.33 2 2.67 0.4050 

Caesarean hysterectomy   2 2.67 1 1.33 0.506 

Minor injury to internal organ 2 2.67 0 0.00 0.155 

Mortality       1 1.33 0 0.00 0.3160 

Admission to NICU 24 32.00 10 13.33 0.0060* 

Preterm baby            27 36.00 13 17.33 0.0350* 

Low birth weight  28 37.33 12 16.00 0.0030* 

Jaundice      1 1.33 0 0.00 0.3160 

Meconium aspiration  1 1.33 0 0.00 0.3160 

Respiratory distress syndrome 8 10.67 1 1.33 0.0160* 

Asphyxia    2 2.67 1 1.33 0.5600 

Mortality     2 2.67 0 0.00 0.1550 

 

Table 3 revealed that immediate post-operative complications for elective C-sections, 

majority were 13(17.33%) preterm baby when compared with emergency C-sections, 

majority were 28 (37.33%) low birth weight babies.  

 

Among the identified immediate postoperative complications, chi square value showed 

significant difference with alteration in vital signs, admission to NICU, LBW, RDS and 

preterm baby among women who underwent emergency and elective caesarean sections at 

p<0.05 level, suggested that these immediate postoperative complications for caesarean 

sections were more in emergency C-sections when compared to elective C-sections. 

 

DISCUSSION 

Baseline data of present study revealed that out of 75 women who underwent emergency C-

sections the mean age was 27.49 and in elective caesarean sections was 29.05. Similar 

findings were found by Daniel S, Viswanathan M, Simi B N and Nazeema A showed that the 
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mean age in emergency caesarean sections group was 25 and in elective caesarean sections 

was 28  respectively.
[10] 

 

Among women who underwent emergency caesarean sections had once repeat caesarean 

section and 3(3%) had twice repeat caesarean section. Whereas in elective caesarean sections 

30(40%) had once repeat caesarean section and minimum of 6(8%) had twice repeat 

caesarean section which is not significant at p>0.05. Contrast to the present study findings, 

results showed by Ghazi A, Karim F et.al. women who underwent emergency C-sections 

7(14%) had previous one caesarean sections and 2(4%) had previous two caesarean sections. 

Whereas among women who underwent elective C-sections were 20(40%) had undergone 

two previous C-sections and 10(20%) had undergone one previous C-sections.
[11] 

 

In present study maternal request for elective caesarean sections was 24(32%) when 

compared with emergency caesarean sections 2(6.67%). A similar findings were found in the 

study by Thakur V et.al. showed that mother request for elective caesarean sections was 

4(0.50%) when compared with emergency caesarean sections 0(0%).
[13] 

 

In the current study indication previous caesarean sections for elective caesarean sections was 

41(54.67%) when compared with emergency caesarean sections 24(32%). A similar findings 

revealed in the study by Gayathry D, Guthi V R, Bele S and Vivekannada A. showed that 

maternal indication previous caesarean sections for elective caesarean was 48(20%) when 

compared with emergency caesarean sections 22(9.2%).
[14] 

 

In present study indication macrosomia for elective emergency caesarean sections were equal 

11(14.67%). Contrast findings were found in the study by P Renuka and V Suguna. that fetal 

indication intra macrosomia for elective caesarean sections was 6(3.9%) when compared with 

emergency caesarean sections 4(2.6%).
[12] 

 

Fetal distress for elective caesarean sections as fetal indications was 0(0%) when compared 

with emergency caesarean sections 15(20%). Similar findings were observed in the study by 

P Renuka and V Suguna. that fetal indication fetal distress for elective caesarean sections 

were 0(0%) when compared with emergency caesarean sections 56(37.3%).
[12] 

 

In present study fetal complications preterm baby for elective caesarean sections was 

13(17.33%) when compared with emergency caesarean sections 27(36%). %). Similar 

findings were observed in the study by Naeem M, Zia M, Islam K et al. that fetal 
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complications preterm baby for elective caesarean sections was 6(13%) when compared with 

emergency caesarean sections 12(7.3%).
[13] 

 

CONCLUSION 

Based on the findings of the study, the following conclusions were drawn. 

Results concluded that there was evident increase in indications and immediate post-

operative complications when comparison done between emergency C-sections and elective 

C-sections. 
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