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ABSTRACT

Introduction: Mandible is the most durable and sexually 
dimorphic bone of the skull. It resists post mortem changes too. 
Bones are an important evidence in establishing the biological 
profile of an individual. Sex determination is pivotal in this 
because rest of the methods of age and stature determination are 
dependent on sex.
Material and Methods: Morphological and morphometric 
parameters were studied in 126 mandibles to determine their sex. 
The morphological parameters were analysed using chi square 
test of independence. The metric parameters were analysed using 
student t test, Hotelling T2 square test for multivariate analysis 
and discriminant function analysis.
Results: The mean values of all the metric parameters were higher 
in males as compared to females. This difference was statistically 
significant for all parameters. By multivariate analysis also, P 
value was less than 0.001. We could correctly classify 81% bones 
using discriminant function analysis.
Conclusion: Mandible exhibits significant sexual dimorphism. A 
combination of morphological and morphometric parameters is 
ideal to determine the sex of the mandible.

Keywords: Mandible, sex determination, morphological, metric 
parameters, discriminant function analysis

INTRODUCTION
With increasing incidence of violence, accidents and mass 
disasters identification of mortal remains becomes very important. 
It is further compounded by the fact that only fragmentary 
remains are usually available. Bones are an important tool in 
establishing the identity of an individual and they also help in 
establishing the process of evolution, race and demographic 
profile.1 Of these, sex determination is most important because 
it reduces the possible matches by half and also, the other 
parameters i.e. age and stature are highly sex dependent.2,3

The accuracy of sex determination directly depends on the 
availability of the complete skeleton. It is 100% with a complete 
skeleton, 95% with pelvis and 90% with skull.4 Mandible is 
the most durable and sexually dimorphic bone of the skull and 
resists post mortem changes too.2,3 Sexual dimorphism is seen in 
stages of mandibular development, growth rates and duration.3 
By simple observation, clear difference in size, height, thickness 
and muscle markings can be noted.5 
Physical anthropologists traditionally study variations in 
the human skeleton with the use of metric and non-metric 
parameters. A long-standing controversy exists about the 
comparative utility of metric and non-metric traits as biological 
indicators in population studies.6 Although, there have been 
previous studies to determine sex from the mandible, they are 
more so qualitative. Hence the current study was undertaken 
to establish metric parameters in addition to morphologic 
parameters to determine sex from mandible as use of both is 

likely to improve the efficacy and accuracy of sex determination.

MATERIAL AND METHODS
The present study was conducted on 126 mandibles of unknown 
sex over a period of one year. The bones were already present in 
the Department and had been collected from dissected cadavers. 
All intact, well-formed and adult mandibles were included in 
the study. Pathological, deformed, damaged, or broken bones 
were excluded from the study.
A total of nine parameters i.e. three non-metric and six metric 
parameters were observed for each mandible. 

Non metric parameters:2

• Shape of chin - square in males and rounded in females
• Gonial flare - everted in males and inverted in females
• Muscle markings - more prominent in males as compared 

to females. 

Metric parameters:2,3,7

• Bicondylar Breadth (BCB) - The straight distance between 
the most lateral points on the two condyles.

• Bigonial Breadth (BGB) - The straight distance between 
the two gonia.

• Mandibular Body Height - The direct distance between 
the alveolar process to the inferior border of the mandible 
perpendicular to the base at the level of mental foramen.

• Symphyseal Height - The direct distance between the 
alveolar process to the inferior border of the mandible 
perpendicular to the base at the level of symphysis menti.

• Maximum Breadth of Ramus - The distance between the 
most anterior point on the mandibular ramus and a line 
connecting the most posterior point on the condyle and the 
angle of mandible.

• Maximum Height of Ramus - The distance between the 
midpoint of mandibular notch to the angle of mandible.

Initially the non-metric parameters were observed and the bones 
classified into males and females accordingly. 
The metric parameters were measured using Vernier callipers. 
All measurements were in centimeters(cm). The measurements 
were recorded, tabulated and analysed statistically. 

STATISTICAL ANALYSIS
Non metric parameters: To test the relationship between 
morphological characters and sex, chi square test of 
independence was used.
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Metric parameters: Mean and Standard Deviation (S.D.) for 
each parameter for each gender were worked out. To assess the 
efficacy of statistical tests in determining sex and to predict 
the proportion of individuals which can be identified correctly 
either male or female, a limiting value was worked out, either 
side of which represented a particular sex. To determine this, 
demarcating and limiting values were calculated assuming 
normal distribution. Calculated range is mean ± 3 S.D., 
covering 99% population. For instance, in males mean – 3 
S.D. be denoted as ‘a’, mean + 3S.D. denoted as ‘b’; then a 
to b is calculated range for males. Similarly, mean – 3 S.D. be 
denoted by ‘x’ and mean + 3S.D. be denoted as ‘y’; then x to y is 
calculated range for females. The demarcating point for females 
is ‘a’ below which all will be females and ‘y’ is demarcating 
point for males above which all will be males. Based on the 
above values, limiting value was worked out. A limiting value 
is the value above which majority bones were male and below 
which most bones were female. 
Statistical tests used were student’s t test, Hotelling T2 test 
for multivariate analysis and discriminant function analysis 
with SPSS. Discriminant function analysis is used to develop 
an index to have maximum discrimination among two groups 
where variation is maximum among groups and minimum 
within groups. We developed a discriminant function on 84 
bones (2/3 of the total 126) taken randomly and then based on 
this, predicted the sex of the rest of 42 (which were not a part of 
the model) bones to test the efficacy and validity of the function 
developed. 

RESULTS
The current study was carried out on 126 mandibles to determine 

their sex. Initially they were categorised into male and female 
with the help of non-metric parameters. This categorisation was 
done on the basis where two traits clearly suggested a particular 
sex. On studying the morphological parameters, the bones were 
categorised into 78 male and 48 female mandibles.
As is evident from table-1, 85.9% male bones had a square chin 
whereas, 87.5% females had a rounded chin. Gonial flare was 
everted in 88.4% males and inverted in 75% females. Muscle 
markings were more prominent in 81% males while it was less 
prominent in 89.6% females. On analysing with chi square test 
of independence P for all the three parameters was found to be < 
0.001 which is highly significant. A significant Chi square test of 
independence indicates that the two factors are not independent. 
For all the three morphological parameters, P value indicates 
that they are all influenced by sex.
The metric parameters are summarised in Table-2. As is clear 
from Table-2, the mean values for all parameters are greater 
in males as compared to females. Using student’s t test, this 
difference is highly significant for all parameters except those 
related to the ramus of mandible. The difference is significant 
for the maximum height and breadth of ramus. The standard 
deviation is also higher in males for all the above parameters 
denoting that males show greater variability as compared to 
females.
The demarcating points and limiting values are summarised in 
table-3. It is an extension of sex determining values for metric 
traits. Limiting value of bicondylar diameter could correctly 
classify 84.6% males and 70.8% females. With bigonial breadth, 
82.1% males and 70% females could be correctly categorised. 
Considering the mandibular height, 69.2% males could be 
correctly classified. 80.8% males could be categorised using 

Shape of Chin Gonial Flare Muscle Markings
square rounded everted inverted more less

Male 67 11 69 9 63 15
Female 6 42 12 36 5 43
Chi square 65.7 52.12 59.2
P < 0.001 < 0.001 < 0.001

Table-1: Morphologic Parameters to Differentiate Sex of the Mandible

Parameter Male (n = 78) Female (n = 48) P
Mean(cm) S.D. Mean (cm) S.D.

Bicondylar Breadth 11.61 0.65 10.77 0.52 < 0.001
Bigonial Breadth 9.64 0.64 8.93 0.58 < 0.001
Mandibular Body Height 2.49 0.46 2.28 0.42 < 0.01
Symphyseal Height 2.54 0.45 2.32 0.37 < 0.008
Max. Ramus Breadth 3.71 0.62 3.47 0.55 < 0.03
Max. Ramus Height 4.67 0.58 4.47 0.53 < 0.04

Table-2: Descriptive Analysis of Metric Parameters in Males and Females

Parameter Males (n = 78) Females (n = 48) Limiting value (cm)
Demarcating point ‘y’ (cm) Demarcating point ‘a’ (cm)

Bicondylar Breadth 12.3 9.7 11.0
Bigonial Breadth 10.4 7.9 9.1
Mandibular Body Height 3.5 1.1 2.3
Symphyseal Height 3.4 1.2 2.3
Max. Ramus Breadth 5.1 1.9 3.5
Max. Ramus Height 6.1 2.9 4.5

Table-3: Demarcating Points and Limiting Values for Metric Parameters
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the limiting value of symphyseal height. For the parameters of 
ramus, 75% females were correctly identified using maximum 
breadth of ramus whereas with maximum height 71.8% males 
could be correctly identified.
As the probability value for different parameters varies indicating 
different level of significance, Hotelling T2 test was applied 
to understand how these parameters behave collectively, in 
determining sex. The calculated variance at F6 119 by Hotelling T2 
test for multivariate analysis is 77.3, which is highly significant, 
with a P value of < 0.001. This demonstrates that all parameters 
when taken together, exhibit effective sexual dimorphism.
For the model (n1=84) bones, using discriminant function 
analysis, 70 bones could be correctly classified i.e. a correct 
classification of 83.3%. When this model was tested on the rest 
of the 42 bones), 34 bones could be correctly classified i.e. with 
an accuracy of 81%.
On using different combinations of various parameters, we 
found that maximum accuracy was achieved with bicondylar 
breadth and mandibular body height taken together. We were 
able to correctly classify 80% bones which is similar to when all 
bones were taken together.

DISCUSSION
Human mandible morphology is often thought to play a role in 
function history and not so much in population history.8 This has 
been often debated and studies on mandible have proven that 
it shows significant ethnic, racial and sexual differences. The 
present study was undertaken to determine the gender of 126 
mandibles present in the department. 
The current study uses a combination of morphological and 
morphometric parameters. Morphological parameters are 
better determinants of sex but are dependent on the observer’s 
ability and expertise.9 Metric parameters are objective and 
reproducible with low intra and inter observer error but they can 
be influenced by dietary habits, lifestyle and environment etc.10 
So the ideal way to determine sex is by using a combination of 
both. Although there are previous studies on sexual dimorphism 
in mandible, all the parameters observed in the present study 
have not been taken together by previous workers.
Estimation of sex and hence, age and identity of remains is of 
significance not only in Forensic Science but also in Anatomy, 
Forensic Odontology, Anthropology and Palaeontology.7,11 
Morphological features and metric parameters of the human 
mandible are useful in diagnosis and treatment of dentofacial 
conditions also.7 Dimorphism in the mandible is reflected in its 
shape and size. As the mandible is the last skull bone to cease 
growth, it is sensitive to adolescent growth spurt. The stages 
of mandibular development, growth rates and its duration are 
distinctly different in both the sexes so it becomes particularly 
useful in differentiating between sexes. In addition, masticatory 
forces exerted are different for males and females, which 
influence the shape of the ramus.3,11

In general, the male mandibles are large, slightly more robust 
with prominent muscle attachment sites than the female 
mandibles.2 The outer appearance of male mandible is usually 
irregular, whereas that of females is likely to be even.12

In the present study; gonial flare is everted, chin is square and 
muscle markings are more prominent in males, whereas, it is 
inverted, round and less prominent respectively in females and 

this difference is highly significant. This has also been observed 
by workers in previous studies.1,2,12

In the current study, the values for the metric parameters were 
found to be higher in males as compared to females. Also, the 
range was higher in males. This is in concordance with previous 
studies.5

In the present study the mean bicondylar breadth was 
11.61±0.65cm whereas it was 10.77±0.52cm in females. The 
difference between the two was statistically highly significant. 
This is similar to previous studies.2,13,14 In a study on Thai 
population by Ongkana et al, the mean values for bicondylar 
diameter were 12.38 cm and 11.61 cm respectively.15 This 
difference in the means between the Thai population and our 
study further underlines the necessity of population specific 
standards. 
In the present study the mean bigonial breadth was 9.64±0.64cm 
whereas it was 8.93±0.58cm in females. Anupama Datta et al 
in a study on 50 bones found the mean bigonial breadth to be 
9.6cm and 8.9 cm in males and females respectively.13 Vinay G, 
in a study on 250 bones found the mean values to be 9.45 cm 
and 8.74 cm in males and females respectively.7 The difference 
between the two mean values in our study was statistically 
highly significant. This is similar to previous works.
The mean values for the mandibular body height and symphyseal 
height, showed significant difference between males and 
females. The values were larger for the males as compared to 
females. Many workers in earlier studies also observed findings 
like the present one. This is different from the results of a 
study by Kawale et al., where this difference was found to be 
statistically insignificant.14

Mean maximum ramus breadth and mean maximum ramus 
height were higher in males as compared to females. The 
difference between the two sexes using student’s t test was 
significant for both the parameters. This was in agreement with 
previous authors.7,9,14

The use of demarcating values and limiting values further 
improves the accuracy of the present study. Proportion of 
correctly identified sex through limiting value helps us in 
predicting the efficacy and validity of the technique used.
The present study also uses multivariate analysis which has 
not been done by previous workers. The multivariate analysis 
clearly demonstrates that all the parameters when studied 
collectively, show significant sexual dimorphism.
The results of discriminant function analysis also exhibit a high 
degree of accuracy in classifying bones according to sex. We 
could categorise 81% bones correctly. This accuracy is higher 
than many previous studies.3,7 It is similar to a study done by 
Franklin D et al.16 The use of the model and subsequent testing 
of the function developed further increases the sensitivity of the 
current study. This study also demonstrates the best combination 
of two parameters for determining the gender of the mandible. 
Franklin D et al. also concluded that the most dimorphic regions 
of the mandible were the condyle and the ramus.16

CONCLUSION
The present study proves that the adult mandible exhibits sexual 
dimorphism and can be used to identify both sex and population 
affinity with increased sensitivity and specificity. Since all 
the parts of the mandible studied i.e. ramus, body, bicondylar 
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breadth and bigonial breadth show significant dimorphism, sex 
can be determined from fragmentary remains too. 
The current study clearly demonstrates that all statistical 
techniques are individually as well as collectively effective 
in sex determination. It also establishes the morphological 
and morphometric criteria and recognizes a significant sexual 
dimorphism in the mandible. In addition, the demarcating 
values and limiting values found out in this study can help set up 
baseline parameters for sex determination in the North Indian 
population.
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ABSTRACT

Introduction: Ventilatory pulmonary function tests are 
particularly useful in evaluation of patients with respiratory 
complaints, screening for presence of obstructive and restrictive 
lung diseases Spirometers and peak flow meters are useful and 
versatile devices to assess airway disorders This study establishes 
the relationship of peak expiratory flow rate (PEFR) and 
anthropomorphic parameters like age, sex, height (Ht), weight 
(Wt), body surface area (BSA)and arm span a with respiratory 
parameters like maximal expiratory pressure (MEP), respiratory 
endurance time (RET) and breath holding time (BHT).
Material and Methods: 100 apparently healthy women of 
Garhwal in, 18 – 40 years were selected and underwent peak 
flow testing along with other respiratory and anthropomorphic 
parameters recording. All tests were conducted using standard 
methods. Correlation of all parameters was observed with PEFR 
using Karl pearson ‘s coefficient of correlation denoted by “r”.
Result: Mean PEFR value obtained in Garhwali women was 
425.1/min ± 35.18. It varied between 300 – 480 liters / min in 
different subjects. PEFR recorded was highest in the younger 
age group women but declined gradually with increasing age. 
MEP, BHT, RET also showed a similar trend. Further correlation 
of PEFR with respiratory and anthropomorphic parameters was 
statistically significant. Regression equations for PEFR for a given 
value of height in different age groups were derived and estimated 
flow rates using the prediction formulas were calculated.
Conclusion: The study indicated that PEFR in Garhwali women 
is higher than that of women of other states of India, which 
may be attributed to their better respiratory muscle strength and 
general muscle powerThis work has been done in anticipation 
of the usefulness of the prediction values for clinical purposes 
whenever required.

Keywords: PEFR, Garhwal, women

INTRODUCTION
Pulmonary function tests (PFT’s) provide objective quantifiable 
measures of lung functions. Ventilatory pulmonary function tests 
are particularly useful in evaluation of patients with respiratory 
complaints, screening for presence of obstructive and restrictive 
lung diseases. Important ventilator function tests are Tidal 
Volume (TV), Inspiratory Reserve Volume (IRV), Inspiratory 
Capacity (IC), Expiratory Reserve Volume (ERV), Forced 
Vital Capacity (FVC), Forced Expiratory Volume in 1st second, 
Peak Expiratory Flow Rate (PEFR) and Maximum Voluntary 
Ventilation (MVV).It is essential to detect and treat respiratory 
obstruction at an early and reversible stage for prevention of 
permanent damage.1-4 Spirometers and peak flow meters are 
useful and versatile devices to assess airway disorders.5,6 At the 
end of 1994, guidelines were issued regarding the use of peak 
flow meter in outpatient treatment of bronchial obstruction by 
American Thoracic society.7

The primary aim of this study therefore was to report the 

findings of PEFR and establish relationship between PEFR and 
anthropomorphic indices like Age, Ht, Wt, BSA, Arm span and 
respiratory parameters like MEP, BHT, RET. PEFR is defined 
as, “the largest expiratory flow rate achieved with a maximally 
forced effort from a position of maximal inspiration expressed in 
litres per minute”. It is an effort dependent parameter emerging 
from the large airways, within about 100 – 120 ms of the start 
of forced expiration. It remains at its peak for about 10 ms.8,2

The Wright’s peak flow meter has been used to test ventilator 
capacity in many epidemiological surveys and in recent 
years it has been used increasingly by clinicians in outpatient 
departments. It is preferred because of its relative cheapness, 
size, independence of electrical power and the speed with 
which the test is performed. Measurement of peak expiratory 
flow (PEF) is of value for identification of chronic obstructive 
bronchitis and for the assessment and follow up of patients with 
asthma. For these purposes evaluation of an observed reading of 
PEF requires knowledge of its range in normal subjects of the 
same sex, age and body size.1,5,9

Regression equations with height in different age groups have 
been calculated and predication formulae of PEFR in women of 
Garhwal, Uttarakhand have been derived. Studies on PFT are 
available on people of most of the states of India, however the 
present study is first of its kind where PEFR has been reported 
on women of Uttarakhand, comparatively a new state.
Aim of the study was to study PEFR in adult females of 
Garhwal, Uttarakhand and to study the correlation of PEFR 
with the anthropomorphic and respiratory parameters and to 
derive the prediction equations.

MATERIAL AND METHODS
Subjects and Study Area: 100 apparently healthy women 
of Garhwal in age group 18 – 40 years were selected and 
underwent peak flow testing along with other respiratory 
and anthropomorphic parameters recording. All tests were 
conducted using standard methods. 

Selection of Subjects: The following criteria were required for 
acceptance as a ‘normal’ subject – She should be a resident of 
Uttarakhand for more than ten years. Physically and mentally 
fit with no history of cardiopulmonary disease, should have 
capacity to co operate adequately during the test. A detailed 
personal history related to life style (regular exercise or 
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sedentary), socioeconomic status, menstrual cycle, alcohol 
addiction, smoking, tobacco chewing and family history 
regarding hypertension, diabetes mellitus and tuberculosis was 
recorded.
Informed Consent was sort voluntarily from each prospective 
participant by way of a request-for-consent/ questionnaire 
form, explaining the nature of the investigation. Approval was 
attained from the college Ethical Committee.
Following anthropomorphic and respiratory parameters ware 
recorded and pulmonary functions assessed:

Anthropomorphic Parameters

Age: It was calculated in years to the nearest birthday.

Height: It was measured using stadiometer. Calibration of 
stadiometer was done using a standardized measuring rod. 
Stadiometer was checked once in two weeks for any error. 
Subject was instructed to stand straight on a flat surface with 
feet flat, heels almost together, arms at side and looking straight 
ahead. Heels, hips, shoulder blades and occiput pressing against 
the vertical bar then the slider was brought down to rest on the 
top of the head pressing the hair. The arrow accurately measured 
the height.

Arm span: It was taken as the distance in centimeters, between 
the tips of middle fingers of both outstretched hands in standing 
position.

Weight (Wt): It was measured using digital weighing machine. 
Subject was instructed to wear light clothing with no footwear 
and stand stand straight on the foot bar.

Body surface area (BSA): it is calculated by using Dubois 
formula BSA (m2) = W0.425. H0.725. 71.84 where W = body 
weight in kg, H = height in cm.

Peak Expiratory Flow Rate (PEFR): To record PEFR, 
Wright’s peak flow meter was used. The subject was asked 
to stand in an upright position with the peak flow meter held 
horizontally in front of her mouth and allowed to take a deep 
breath. Further she was asked to close her lips firmly around the 
mouthpiece, making sure that no air leaks around the lips. The 
subject was asked to breathe out as hard and as fast possible 
and the reading indicated by the cursor on the peak flow meter 
scale was noted and the sequence was repeated twice more, thus 
obtaining three readings. The highest or best reading of all three 
measurements was taken as the peak flow rate and expressed in 
liters/min.

Maximal Expiratory pressure (MEP): MEP was recorded by 
asking the subject to take a maximal deep inspiration and put the 
tube of aneroid blood pressure apparatus in the mouth, clipped 
her nose and adjusted the tube so that no air escaped from the 
lips,   and blow against the mercury column so as to push the 
pointer as high as possible. MEP that could be maintained for 
about 3 seconds was noted. It was ensured that the subjects did 
not use oral muscles to develop pressure or use their tongue to 
block the tubing.

Respiratory Endurance Time (RET): Following a deepest 
possible inspiration, subject was asked t apply a nose clip and 
to blow into the tube of aneroid blood pressure gauge to rise 
pressure up 40-mmHg mark and maintain the pointer at that 
level for as long as possible. Time was noted in seconds with 

the help of a stopwatch.

Breath holding Time (BHT): The subject was asked to pinch 
her nostrils with thumb and forefinger and made to hold her 
breath after a quiet expiration. Time for which breath could be 
held was noted in seconds.

STATISTICAL ANALYSIS
Data collected was subjected to standard statistical analysis 
using Microsoft excel. Data collected was expressed as mean 
± sd. Correlation of all parameters was observed by Karl 
pearson’s coefficient of correlation denoted by ‘r’. Probability 
(P) values were derived to see the significance. P<0.001-highly 
significant, P<0.01-significant, P>0.05-not significant.

RESULTS 
All the participants (n=100) were divided into 4 groups 
according to their age- group I (18-25), group II (26-30) group 
III (31-35) group IV (36-40) years. Mean values with standard 
deviations (SD) of PFT’S ie (PEFR, MEP, RET, BHT) were 
highest in group I, in younger women (18-25) years (Table-1). 
Further a gradual decline in respiratory parameter’s values is 
observed from group I to IV in all the PFT’S. Mean values 
with SD’s of anthropomorphic parameters in different groups 
showed that height, weight and arm span of women in groups I 
to III is relatively similar but slightly on the higher side in group 
IV women (Table-1).
Correlation coefficient (r) and P values of PEFR with 
anthropomorphic parameters was analysed (Table-2 and 
Table-3). The anthropomorphic parameters height, arm span 
and body surface area showed a stastistically significant positive 
correlation with PEFR in all subjects as well as in group study 
(Table-2 and Table-3). The correlation of weight with PEFR in 
total subjects is not statistically significant, (p>0.05), though 
group studies show a significant positive correlation (Table-3). 
Age shows a highly significant negative correlation with 
PEFR in total subjects, (r=-0.83, p <0.001) whereas in group 
studies correlation of age with PEFR in groups I, II and III is 
not significant while in group IV, women showed a negative 
correlation with age (r= -0.29) (Table-3). PEFR with respiratory 
parameters also showed a significant positive correlation with 
respect to total subjects and in groups (Table-3).
Regression equations of PEFR(y) for a given value of height (x) 
for different groups were calculated. Estimated and observed 
values of PEFR in healthy women subjects of Garhwal were 
observed. The predicted values were very close to the observed 
values (Table-4) 

DISCUSSION 
The lung function studies in population of Uttarakhand are 
sparse and very little information is available on PFT`s like 
PEFR in the woman population. PFT`s have evolved from 
tools for physiological study to those of clinical investigations 
in assessment 0f respiratory status. Further PEFR has been 
accepted as a simple and reliable way of monitoring bronchial 
asthma and chronic obstructive bronchitis. Age and height 
dependence of PEFR of subjects in different groups and at 
various ages was studied. It is well documented that PEFR 
correlates positively with height, weight and body surface 
area.1,3,6,8,9,17,21–25,27 Mahajan et al have reported that pulmonary 
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functions correlate better with height, arm span and upper 
segment than with age.3 In the present study, the probable reason 
of higher PEFR value in females of group I (18-25 years) could 
be their mean height (157.16 cm) which was more than females 
of group II (154.75 cm) group III (154.4 cm) and group IV 
(156.75 cm), though their mean weight was similar (Table-1). 
Moreover mean armspan value in group I females was 158.8 
cm which was also higher than the other groups significant in 
relation to armspan (table-1). In absence of reliable values for 
height as in kyphoscoliosis, arm span measurements may very 
well with height.11 
Another noticeable observation is that women of group IV 
(36-40) years of age are anthropometrically similar to women 
of group I (18-25) years of age (Table-1). Their mean weight 
(60.2 kg) is even higher than that of group I females (56.7 
kg) (Table-1). Mean PEFR in group IV females was 385 I/
min which was much lower than that of group I women (457 
I/min) (Table-1). Much of this variation may be attributed to 
the effect of increase in age, difference in thoracic volumes 
and musculature since these women were anthropomorphically 
similar. Thus the higher PEFR values in these subjects may be 
attributed to better respiratory muscle strength which is reflected 
by the significant higher values of respiratory parameters (MEP, 

RET and BHT) (Table.1). 
The significant negative correlation of PEFR with age in total 
subject (r value -0.85, p<. 001) confirms to the values obtained by 
other investigators from India and from western countries.1,4,9,10

When compared with the observation of Singh and Peri who 
worked on women of Andhra Pradesh,9 the Uttarakhand women 
subject present with higher PEFR. In the values obtained by 
Jepegnum on Coimbatore women,10 the difference is further 
heightened, since Coimbatore women possessed PEFR as low 
as 280 litres/min. 
The values of PEFR in women from Rajasthan and Gujarat 
presented by Gupta et al and Rao et al14 and Das and Dhundasi5 
were lower as compared to Uttarakhand women. Values obtained 
by Dixit et al15 from Maharashtra were also low as compared 
to the present subjects. The lower values may be attributed to 
ethnic differences. Also environmental exposure to air pollution 
leads to low PEFR values and Coimbatore is an industrial town 
with significant air pollution.10,23 
It is therefore obvious that in general, women folk from 
Uttarakhand in age group of 18-40 years present with higher 
PEFR as compared to the women subject of other states of India.
Many of the women subjects were from the high altitude. The 
high altitude factor could be responsible for high PEFR values 

Parameters Mean± standard deviation I (18-25years) II (26-30years) III (31-35 years) IV (36-40years)
Age in years Mean ±sd 20.55±2.16 27.35±1.46 32.85±1.46 37.95±1.70
Weight (kg) Mean ±sd 56.7±5.42 56.65±5.75 56.4±2.83 60.2±4.08
Height (cms) Mean ±sd 157.1625±5.07 154.75±5.12 154.4±2.83 156.75±4.03
Arm Span (cms) Mean ±sd 158.8±4.95 156.7±5.10 156.25±2.59 158.6±3.99
BSA (m2) Mean ±sd 1.6±0.10 1.6±0.07 1.6±0.06 1.6±0.07
PEFR (L/Min)  Mean ±sd 457.50±13.54 430.00±13.54 395.00±15.00 385.50±29.10
MEP (mm of Hg) Mean ±sd 70.50±12.03 66.75±9.97 64.90±19.66 47.15±15.05
RET (Sec) Mean ±sd 37.10±3.53 34.50±4.81 34.25±6.13 26.60±3.73
BHT (Sec) Mean ±sd 38.20±4.16 35.30±4.51 32.50±6.34 26.50±3.5

Table-1: Mean values of PFT’s and anthropomorphic parameters in different age groups

Parameters Total subjects Pvalue I II III IV
PEFR-Age - 0.83*** <0.001 0.24NS 0.24NS 0.06NS -0.29
PEFR-Height  0.09NS >0.05 0.62*** 0.64*** 0.68*** 0.7***
PEFR WT  0.41*** <0.001 0.62*** 0.57** 0.64** 0.73***
PEFR-Armspan  0.38*** <0.001 0.59*** 0.6** 0.67*** 0.69***
PEFR-BSA  0.21** <0.01 0.62*** 0.6** 0.73*** 0.72***
P value <0.001is highly significant (***), <0.01 is significant (**), >0.05 is not significant (NS)

Table-2: Correlation coefficient and ‘p’ values of PEFR with Anthropomorphic parameters in Total subjects and indifferent groups

Parameters Total subjects I II III IV
PEFR-MEP o.61*** 0.53*** 0.53*** 0.67*** 0.72***
PEFR-RET 0.62*** 0.45** 0.52*** 0.24NS 0.53**
PEFR-BHT 0.73*** 0.55*** 0.54*** 0.25NS 0.82***
*** highly significant, **significant, NS (not significant)

 Table-3: Correlation of PEFR with respiratory parameters In total subjects and different groups

Group Height (x) PEFR (y) Prediction Formula Predicted PEFR Values Observed PEFR Mean values
Mean ±sd Mean ±sd  (L/Min) (L/min)

I 157.2±5.07 457.50±13.54 y = 1.66x+197.21 458.00 457.50
II 154.8±5.12 430.00±12.14 y = 1.52x+195.09 429.00 430.00
III 154.4±2.83 395.00±15.04 y = 3.6x-162.98 392.00 359.00
IV 156.8±4.03 385.50±29.1 y = 5.05x – 407.05 384.00 385.50

Table-4: Regression Equations and estimated and observed values for Peak Flow Rate in Garhwali women based on Height
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for these women. Studies by Cotes et al show clearly that people 
living at higher altitude possess greater values for pulmonary 
functions.26 It has been stated by Udwadia et al that altitude 
may act by reducing oxygen tension in the blood increasing 
ventilation and thereby causing the work hypertrophy of lungs.19 
Further high altitude may also modify the lungs of the individual 
so expiratory muscle effort, lung elastic recoil pressure and 
airway size. The muscle effort in turn depends upon the physical 
activity and physical strength.12,15,16 Hence, physical activity is 
also a factor that influences pulmonary functions. Since physical 
activity is likely to be more in cold and as the areas from where 
the Uttarakhand subjects came are comparatively cooler than 
other parts of India, the subjects might achieve higher PFT 
values because of this physical activity.
It has been reported that peak expiratory flow rate values 
in Indians are lower than the reported western figures.18 In 
comparison to west, the values for European subjects are known 
to be higher than the age and sex matched Indian subjects and 
this has been attributed to racial background and nutritional 
status.20

PEFR values in Indian have been reported to be lower than 
observed in British and American subjects and the formula 
given by Greg and Nunn and Leiner et al give high estimates 
of PEFR. Higher values is western subjects appear to be due to 
their bigger physical built.9

Malik et al have compared the predicated values of PEFR from 
different studies globally.13 In thirty five years old women with 
an average height of one hundred fifty seven centimeters, Leiner 
(1963) gave a prediction value of 422l/min, Ferris and associates 
(1965) predicted a value of 365 l/min while Gregg and Nunn 
in (1973) and Woolcock and associates (1972) had predicted a 
value of 470 l/min and 377 l/min respectively. The present study 
has predicted a value of 402 l/min in the Uttarakhand women of 
35 years of age and similar height.
Further Greg and Nunn (1973) in a study in London have reported 
that relation of PEFR and age is curvilinear in both males and 
females (14-65 years of age). Their findings suggested that 
PEFR does not begin to decline until about the age of 35 years.1 
Dixit et al (2005) in a study from Maharashtra have reported 
that females appear to achieve maximum flow a little before 20 
years and appear to maintain that level for almost two decades.8 
Mahajan et al (1984) in a study in people form Haryana have 
reported very similar results to the present study. They reported 
a steep rise in PEFR with increase in age from 6-18 years, 
with little variation years.4 Japegnenum et al (1996) have also 
reported similar finding in healthy south Indian subjects. Peak 
PEFR values in their study were obtained at age between 21-
25 years in females and 26-30 years in males.10 The decline 
in PEFR with increase in age has been prominently shown in 
present study, it shows a curvilinear relationship between PEFR 
and age 18 to 40 years. This confirms to the values obtained by 
other investigators from India and from western countries. 
The present study is the first of its kind where PEFR has been 
reported on women of Uttarakhand. The fact necessitates the 
prediction values for the women of Uttarkhand. There are 
substantial differences between the equations used to predict 
the normal lung function, because of difference among 
the population studied as well as technical and procedural 
differences. 

Thus prediction formulas have been derived for these women 
for the calculation of PEFR, using simple anthropomorphic 
indices – height and age in view of significantly high correlation 
of these parameters with PEFR. This work has been done in 
anticipation of the usefulness of these prediction values for 
clinical purposes whenever required.

CONCLUSION 
It can be concluded that simple test like PEFR substantiated 
with anthropomorphic and respiratory parameters can ascertain 
the level of physical fitness of given population and make a 
baseline for their pulmonary function in health. The values of 
these lung function test can be interpreted by comparing values 
measured in patients with reference values from this study. This 
work has been done in anticipation of the usefulness of these 
predictions values for clinical purposes whenever required. 
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ABSTRACT

Introduction: Maxillofacial fractures are frequently encountered 
in patients sustaining traumatic injury. Fractures of the zygomatic 
complex are common facial fractures as the zygoma forms greatest 
prominence of the cheek. The aim of the study was to evaluate 
the prevalence and pattern of zygomatic complex fracture in 
population of north-eastern part of Madhya Pradesh.
Material and methods: A prospective study was done on patients 
reporting with maxillofacial trauma in Department of dentistry, 
Shyam Shah Medical College Rewa, (M.P) for a period of 2 years 
from January 2014 to December 2015.
Results: Facio- maxillary injury was seen in 532 patients. The 
etiology of maxillofacial trauma was road traffic accident in 
396 (74.43%) patients. 117 (41.48%) patients were diagnosed 
with zygomatic complex fracture. The peak incidence of mid-
face fracture was in the age range of 21–30 years. The most 
common clinical characteristics in patients presenting with 
zygomaticomaxillary complex fractures were subconjuctival 
ecchymosis (88.03%), step deformity (84.61%), buccal sulcus 
ecchymosis (83. 76%), periorbital ecchymosis (82.91%), and 
flattening of cheek (78.63%).
Conclusion: The study discusses the etiology and incidence of 
maxillofacial injuries with a particular emphasis on the pattern 
and treatment protocol for zygomatic complex fractures followed 
in our institute.

Keywords: Maxillofacial trauma, zygomatic complex fracture, 
surgical approaches.

INTRODUCTION 
Facial trauma is the most common trauma all over the world 
and more than 30% of the trauma cases suffer from fractured 
maxillofacial (MF) skeleton.1 Moreover the neurological 
component associated with it makes it even more complex 
to manage.2 Maxillofacial fractures are often associated 
with severe morbidity, functional deficit, disfigurement, and 
significant financial cost.3,4

Zygoma occupies a prominent position on the face and so 
the zygomatic complex fractures are second most common 
fractures of the facial skeleton after nasal bone fractures.5-7 
Fracture and dislocation of this bone causes cosmetic defects 
and disrupts other ocular and mandibular functions. Fractures 
of zygomatic complex causes disruption in articulation of 
zygomatico-maxillary complex, zygomatic complex proper and 
orbitozygomatic complex. 
It is very important to reduce and fix these fractures accurately. 
After skeletal healing inadequate reduction can cause reduced 
projection of malar region of the face leading to cosmetic 
deformities. Accurate assessment should be done in relation to 
skull base posteriorly and midface anteriorly.
We prospectively studied prevalence and pattern of zygomatic 

complex fractures from January 2014 to December 2015 in 
Shyam Shah Medical College Rewa (M.P.), the tertiary care 
centre of North-eastern Madhya Pradesh. 
The aim of study was to investigate epidemiological data (age, 
gender), fracture sites (malar bone, zygomatic arch), fracture 
etiology, characteristics and surgical approaches.

MATERIAL AND METHODS
A prospective study was conducted in patients reporting to the 
casualty and departments of Surgery and Dentistry, Shyam 
Shah Medical College and associated Sanjay Gandhi Memorial 
Hospital Rewa (M.P) between January 2014 to December 2015. 
Patients reporting to the emergency room or the outpatient 
department with midface fractures were included in the study. 
The study was approved by the ethical board of the institute 
and informed consent was taken from the patients regarding 
the participation in the study. The data was analyzed for age, 
gender, etiology, fracture sites, characteristics of fractures, and 
treatments provided. 
Most of the cases presented with flattening of malar eminence, 
circumorbital ecchymosis, subconjunctival haemorrhage, partial 
trismus and paraesthesia of infraorbital nerve. Diagnosis were 
confirmed by taking routine radiographs (Paranasal sinuses 
view, Submentovertex view),oral pantomogram (OPG) and 
computed tomography (CT) scans. Most of the patients were 
treated by open reduction and rigid internal fixation (ORIF) 
as shown in Figures-1,2. All patients were reviewed from one 
month to one year with an average of six months.

STATISTICAL ANALYSIS
SPSS version 21 was used to make graphs and tables. 
Descriptive statistics like mean and percentages were used to 
interpret results.

RESULTS
A prospective study on patients reporting with zygomatic 
complex fractures was done between January 2014 to December 
2015 in dental department of S.S. Medical College Rewa (M.P). 
A total of 2437 patients reported with traumatic injury in Sanjay 
Gandhi memorial hospital associated with S.S.Medical College 
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Rewa during this time interval. Facio- maxillary injury in form 
of bone fractures and/or soft tissue injury, was diagnosed in 532 
(21.8 %) patients. In patients sustaining facio-maxillary injury, 
the etiology was road traffic accident (RTA) in 396 (74.43%), 
assault in 91 (17.1%), and miscellaneous causes (Sports related, 
Iatrogenic, Pathological fracture, Animal attack) in 45 (8.45%) 
patients (Graph-1). Out of a total of 532 patients, 100 (18.80 
%) were found to be suffering from soft tissue injuries only and 
432 patients (81.20%) were found with facial bone fractures. 
Midface fractures were confirmed in 282 patients. Of a total 
of 282 patients with midface fractures included in this study, 
192 (68.09%) were males and 90 (31.91%) were females. The 
peak incidence of mid-face fracture was in the age range of 
21–30 years. Out of 282 patients sustaining midface fractures, 
117 (41.48%) patients were diagnosed as zygomatic complex 
fracture (Table-1).
In the characteristics of zygomatic complex fracture, most 
common symptoms were subconjuctival ecchymosis (88.034%), 
step deformity (84.61%), buccal sulcus ecchymosis (83. 76%), 
periorbital ecchymosis (82.905%), flattening of cheek (78.63%), 
parasthesia (64.102%), pain (57.26%)), epitaxis (35. 89%), 
trismus (26. 49%), and diplopia (5. 98%) (Graph-2).
Majority of cases in this study required an open reduction 
with or without internal fixation for restoration of function and 
esthetics. Conservative management was opted for treatment of 

only 10 patients. According to surgical approaches, the zygoma 
fractures were treated by exposing the frontozygomatic suture 
through lateral eyebrow incision in 107 cases (91.45%). The 
approach to the inferior orbital rim was performed through a 
infraorbital incision in 99 (84.61%), subtarsal approach in 7 
(5.98%) and subciliary in 5 cases (4.27%). Intraoral approach 
through vestibular incision was utilized for fixation of zygomatic 
buttress in 78 cases (66.66%). As for the zygomatic arch, Gillies 
temporal approach was the first choice and was performed in 
43 cases (36.75%). Lower eyelid incision with lateral extension 
were made in 23 cases (19.65%) (Table-2, Graph-3).

Figure-1: 3D CT Scan showing fractured left zygomatic complex 

Figure-2: Open reduction and internal fixation done by stainless steel 
miniplates and screws 

74.43%

17.1%

8.45%

Etiology  of fracture

Road traffic accidents Interpersonal violence/Assault
Others (sports related, iatrogenic, pathological fracture, animal attack)

Graph-1: Distribution of patients with facio- maxillary injury 
according to etiology of injury. (N=532)
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Graph-2: Distribution of patients according to clinical characteristics 
of ZMC fractures. (N=117)
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Graph-3: Distribution of patients with zygomatic complex fracture 
according to the incision made for surgical exposure
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Age Group ZMC Lefort I Lefort II Lefort III NOE Fracture Multiple
M F M F M F M F M F M F

0-10 2 2 3 1 4 1 3 2 2 1 0 0
11-20 18 9 4 3 9 5 12 5 3 1 2 1
21-30 25 11 5 2 5 3 15 7 1 2 3 0
31-40 12 4 3 1 7 2 6 3 0 1 1 2
41-50 10 7 1 1 3 1 4 0 1 0 1 0
51-60 9 2 1 0 5 2 3 2 2 0 0 1
61-70 3 3 0 0 1 0 2 1 1 1 0 0

Table-1: Distribution of patients with midface fractures according to the sites involved. (N=282; Males= 192, Females= 90)

Incision No. 
of 

pts.

Percentage

Lateral eyebrow incision 107 91.45%
Infraorbital incision 99 84.61%
Subtarsal incision 7 5.98%
Subcilliary incision 5 4.27%
Intra oral approach 78 66.66%
Lower eyelid incision with lateral extension 23 19.65%
Gillies temporal approach 43 36.75%
Table-2: Distribution of patients with zygomatic complex fracture 

according to the incision made for surgical exposure

DISCUSSION
Zygomatic bone is a quadrangular bone situated at the lateral 
midface. Fracture of zygomatic complex is the second most 
common fracture after nasal bone due to its prominence in 
lateral midface.8-10 The epidemiological survey on the causes and 
incidence of maxillofacial injuries vary with geographic region, 
socioeconomic status, culture, region and era.11 Zygomatic 
complex fracture accounts for 45% of all midface fractures as 
documented by Kovacs et al.12 This is consistent with 41.48% 
in our study also.
The most common causes of maxillofacial injuries is road traffic 
accidents, assaults, sports, occupational related injuries, and 
falls. In our study we found the etiology was RTA (74.43%), 
assaults (17.1%), and others causes ( 8.45%). This is well 
matched with other studies.13,14

In our study, males (68.085%), were more effected as compare 
to females (31.91%). This may be due to higher frequency of 
consumption of alcohol in males. Alcohol impairs judgment, 
brings out aggression, often leads to inter-personal violence 
and road traffic accidents.15,16 The peak incidence of mid-face 
fracture was found in the age range of 21–30 years, which is in 
accordance with other studies.17,18 The most common symptom 
was subconjuctival ecchymosis (88.03%).This may be due to 
tear of periosteum of orbital rim. Buccal sulcus ecchymosis 
(83. 76%) was the 2nd most common presenting symptom. We 
found Step deformity in 84.61%, flattening of cheek in 78.63% 
periorbital ecchymosis in 82.91%, parasthesia in 64.10%, 
pain in 57.26%, epistaxis in 35. 89%, trismus in 26.49%, and 
diplopia in 5.98% cases. This results is in accordance with other 
studies.19,20 
The main aim of reducing zygomatic fractures is aesthetic 
and functional restoration of both face and orbit. The criteria 
of approach were based on the location and type of fractures. 
Lateral eyebrow incision, infraorbital incision and intraoral 
vestibular incision were most commonly utilized for surgical 

exposure. As for the zygomatic arch, Gillies temporal approach 
was preferred. In some cases, lower eyelid incision with lateral 
extension were taken in 23 cases (19.65%). These approaches 
provided best result with minimal complications such as pain, 
palpability of implants.

CONCLUSION
The study is an overview of 117 patients reporting with 
zygomatic complex fracture over a period of 2 years. Road 
traffic accidents were the main cause of the injury, followed 
by assault. The male to female ratio was 2.13:1. The findings 
of this study favorably correlate with other similar studies. 
The study was conducted at the tertiary care centre catering 
to the entire population of Vindhya region (north-eastern) of 
Madhya Pradesh, India with an aim to collect epidemiologic 
data pertaining to individuals sustaining maxillofacial trauma 
with special reference to zygomatic complex fractures. The 
information may assist healthcare providers in evaluating and 
designing a framework for reducing the incidence of facial 
injuries. Strict legislative measures must be enforced regarding 
use of the seat belt, wearing of helmet, restricted speed limits 
and unwavering adherence to traffic rules.
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Ameloblastic Fibroma of the Maxilla – A Rare Presentation
A.V.S. Hanumanth Rao1, Anvita Panga2, G.Madhusudhan Reddy3, B.Vijay Kumar3

CASE REPORT

ABSTRACT

Introduction: Ameloblastic fibroma is a rare tumour which occurs 
predominantly in children. It usually arises from the mandibular 
dentition although it can arise in maxilla. It is a benign tumor of 
mixed odontogenic origin. The common clinical manifestation is 
a slow-growing swelling and noneruption of teeth.
Case report: We present a case of ameloblastic fibroma of 
the maxilla in a 12 year old girl who presented to OPD with 
facial swelling. After detailed examination and investigations 
we diagnosed the case as a dentigerous cyst and the patient 
underwent enucleation through Caldwell Luc approach under 
general anaesthesia. Histopathological examination revealed 
ameloblastic fibroma. The patient is under long term follow-up 
with no signs of recurrence.
Conclusion: This case emphasizes the importance of careful 
differential diagnosis in ENT, while reporting a rare lesion and its 
atypical location. 

Keywords: Odontogenic tumor, Ameloblastic fibroma, Maxilla, 
Dentigerous cyst

INTRODUCTION
Ameloblastic fibroma is a true mixed odontogenic tumour 
involving both epithelial and mesenchymal tissues. The 
tumor is of odontogenic origin and its occurrence is quiet rare 
accounting to only 2.5% of all tumors of this category.1 It occurs 
predominantly in children and therefore remains an important 
diagnostic consideration.2 It usually arises from the mandibular 
dentition although it can arise in maxilla.1 It is characterized 
by simultaneous neoplastic proliferation of mesenchymal 
and epithelial components, with no formation of hard dental 
tissues.3 Knowledge of the malignant potential of ameloblastic 
fibroma should assist in determining the management of these 
benign tumours, and may prevent malignant transformation to 
ameloblastic fibrosarcoma.4

Patients with ameloblastic fibroma of the maxilla usually present 
with intraoral findings including a mass on the anterior upper 
jaw, swelling of the alveolar process, and non-eruption of teeth. 
Microscopically, the lesion shows cords and islands of 
neoplastic odontogenic epithelium interspersed by neoplastic 
mesenchymal tissue that resembles the dental papilla. If lesions 
composed of similar elements are found with deposition of 
dentin then they are termed as ameloblastic fibrodentinoma and 
if dentin and enamel both are found then it is called ameloblastic 
fibroodontoma.5

Radiographically, ameloblastic fibroma appears as a well-
defined, unilocular or multilocular radiolucent lesion, with 
sclerotic radiopaque margins. Ameloblastic fibroma may be 
initially identified in routine radiographic examination.6 
The most appropriate treatment method for ameloblastic 
fibroma is still uncertain. A conservative approach is suggested 
by several authors.7-10 However, tumors may recur following 
surgical removal and progress to malignancy.4,6,7 Thus, long-

term follow-up of ameloblastic fibroma is recommended.4 This 
report describes an interesting case of ameloblastic fibroma that 
affected the maxilla of a young girl with cheek swelling.

CASE REPORT
A 12-year-old female patient reported to the Department of 
ENT with the complaint of a painless swelling of right cheek 
since 20 days associated with epiphora of the right eye since 
20 days. External examination showed a diffuse swelling of 
the right maxilla. Intra-orally, a firm, non-tender swelling was 
noted in the buccal vestibule extending from the region of the 
right maxillary central incisor to the first premolar. Swelling 
also extended over the corresponding palatal surface. The right 
canine tooth was missing (Figure-2). The remaining ENT and 
general examination was normal. 
CT scan was in favour of mixed dense soft tissue lesion showing 
cystic and solid components seen in the right maxillary sinus. 
Mild enhancement of solid components. Expansion of the sinus 
seen with thinning of walls. Tooth like structure seen in the 
superior part of the lesion. No obvious intra-orbital extension 
was seen. Possibilities included: Dentigerous cyst, Fungal 
granulomatous lesion and Retention cyst (Figure-1).
With these data a provisional diagnosis of dentigerous cyst was 
made. After surgical profile and pre anaesthetic check-up, tumor 
enucleation along with impacted tooth through Caldwell Luc 
approach under general anaesthesia was planned. After mucosal 
incision antero-inferior wall of maxillary sinus was found 
eroded by the lesion (Figure-2). After enucleation and proper 
hemostasis, the wound was closed by 3/0 catgut. The specimen 
was subjected to histopathological examination (Figure-3).
On histopathological examination, the specimen revealed 
islands of epithelial cells in ectomesenchyme resembling the 
dental papilla. The islands consist of a peripheral columnar 
ameloblastic cells with reverse polarity in fibromyxoid 
stoma. Some of the areas show a zone of hyalinization and 
formation of dentinoid at the periphery (Figure-4). Based on the 
histopathological examination, a final diagnosis ameloblastic 
fibroma was arrived at. Post operative healing was good and 
no sign of recurrence of AF was recorded during the follow-up 
period.

DISCUSSION
Mixed odontogenic tumors comprise a rare group of lesions 
with diverse histopathological types and clinical behaviour. 
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There is still confusion regarding the nature and relationship of 
these tumors and other related lesions in the existing literature. 
Mixed odontogenic tumors generally comprise of Ameloblastic 
fibroma (AF), Ameloblastic fibrodentinoma and ameloblastic 
fibro-odontoma.
AF has both epithelial and mesenchymal neoplastic 
proliferation.8 This tumor is usually diagnosed between the first 
and second decades of life and the majority of cases of occur 
in the mandible.6,9 A few cases of the AF have been reported in 
the maxilla.9 The clinical manifestations of AF are not specific 
and the lesion is frequently discovered as an incident finding 
in a routine radiographic examination, such as cysts and other 
odontogenic tumors.8 Radiographically, ameloblastic fibroma 
must be differentiated from other similar lesions such as 
ameloblastoma, dentigerous cysts, odontogenic keratocysts and 
fibrosarcoma ameloblastic.4,10

While uncommon, the possibility of malignant transformation 
of AF into ameloblastic fibrosarcoma has been reported by 
Chen etal.6 and Kobayashi et al.4 In those studies malignant 
change only occurred in the second recurrence. But according 
to Kousar et al.7 rapid sarcomatous transformation of an AF 
occurred within 6 months. All authors agree that a long term 
follow-up is necessary.
Ameloblastic fibroma should generally be treated with 
conservative surgery. Only larger lesions or recurrent lesions 
should be treated with radical surgery. Recurrence rate is 
estimated to be around 33.3%, but there is a lower incidence 
among younger patients.6 Therefore enucleation via Caldwell 
Luc approach was considered sufficient in this patient, due to 
her young age.

CONCLUSION
Ameloblastic fibroma is a rare tumor and has a good prog-
nosis. AF and other related lesions should be kept in mind 
while diagnosing the swellings of the maxillofacial region in 

children and adolescence. After proper clinical, radiological and 
histopathological examination, conservative surgery is enough 
in most of the cases of AF. Patients must be kept under long 
term follow-up and special care should be taken for recurring 
tumors. The present case emphasizes the importance of careful 
differential diagnosis in ENT, while reporting a rare lesion and 
its atypical location.
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Histopathological slide
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Comparison of Sevoflurane with Halothane as Inhalational 
Anaesthetic Agent in Neonate and Paediatric Patients
Manish Patil1, Sachin Padmawar1

ORIGINAL RESEARCH

ABSTRACT

Introduction: Inhalational anaesthesia the commonly used 
in the pediatric patients. The present study was designed to 
compare induction and recovery characteristics of sevoflurane 
with halothane in neonate and paediatric patients, and to assess 
the hemodynamic profile of both anesthetics during induction, 
maintenance and recovery from the anaesthesia. 
Material and Methods: We prospectively studied 120 patients 
aged between 1 day to 7 years of either sex and ASA grade I, II 
or III posted for elective as well as emergency surgeries. Children 
were randomly assigned into two anaesthetic groups receiving 
either sevoflurane or halothane in a mixture of O2 and N2O (50:50) 
for mask induction and maintenance of anesthesia. Induction 
time, intubating condition and haemodynamic changes were 
recorded. At the end of surgery, recovery time and post operative 
complications were noted and compare between two groups. 
Results: Induction of anaesthesia was smooth and without 
any complications in both the group, but induction was fast in 
sevoflurane group with excellent intubating conditions compared 
to halothane group. All patients in sevoflurane group were 
intubated in first attempt, were as in halothane group 90% of 
patients were intubated in first attempt and rest in second. There 
was fall in heart rate in both the groups during induction, but 
significant fall in halothane group. Maintenance of anaesthesia 
was satisfactory in both the groups. Recovery from anaesthesia 
was significantly rapid with sevoflurane group than halothane 
group. None of the patients experienced any side effects. 
Conclusion: We conclude that sevoflurane was superior to 
halothane for induction and maintenance of anaesthesia in neonate 
and paediatric patients. 

Keywords: Sevoflurane, Halothane, Anesthesia, Induction, 
Intubation, Elective and Emergency Surgeries, Neonate, 
Paediatric

INTRODUCTION
Induction and maintenance of anaesthesia in paediatric patients 
can be done using inhalational method or intravenous method, 
though lack of intravenous access in these patients makes 
inhalational anaesthesia the commonly used modality. Both 
sevoflurane and halothane are inhalational anaesthetic agents 
used for general anaesthesia in paediatric patients. But neonates 
and especially formerly preterm infants are susceptible to apnea 
and ventilator depression after general anaesthesia, an effect of 
the residual drug may be responsible. Hence drugs required in 
these patients must have minimal storage and rapid elimination.1 
Halothane was prepared and examined by Raventos J and it was 
introduced into clinical practice by Johnstone and Bryce-Smith 
and O Brien in 19562 as a non -irritant inhalational anaesthetic 
agent. Hence is most commonly used for inhaled induction 
of anesthesia in chil- dren, although its extensive metabolism 
may be responsible for extremely rare, but potentially fatal, 
hepatitis.3,4 However it exerts cardiac and hepatic side effects 

and shows delayed recovery. While sevoflurane is a new 
inhaled anesthetic, introduced into clinical practice in 1990 
and has several theoretical advantages over halothane. It has 
a lower blood solubility5 allowing for more rapid recovery, it 
has less myocardial depressant effects than halothane6, and it 
is less extensively metabolized.7 In addition, it has a pleasant 
smell, which may make it suitable for an inhaled induction of 
anesthesia in children. 
Induction and recovery from anaesthesia depends on the 
solubility of the drug, less the blood gas and oil gas solubility 
more rapid is the achievement of brain concentration, less 
storage in tissues and hence rapid elimination. Recovery from 
anaesthesia continues to be an area of interest, particularly in 
terms of postoperative morbidity and its effects on hospital 
discharge. 
With the availability of this agent in our institute, present 
study was carried out to compare the induction, maintenance 
and recovery characteristics of sevoflurane with halothane in 
neonate and paediatric patients.

MATERIAL AND METHODS
After obtaining institutional ethical committee approval and 
parent’s written informed consent, the study was conducted 
in 120 neonate and pediatric patients, aged 1 day to 7 years of 
ASA grade I, II and III, posted for elective as well as emergency 
surgeries. This prospective comparative study was carried 
out in the department of anaesthesiology at Shri. Chhatrapati 
Shivaji Maharaj General Hospital, Solapur. Paediatric patients 
with deranged hepatic and renal functions and having family 
history of malignant hyperthermia were excluded from the 
study. A detailed pre-anaesthetic evaluation was done before 
surgery and patients were weighed. The patients were kept 
nil by mouth for 6 hours as per ASA guidelines. The patients 
were randomly divided into two groups of 60 patients each. On 
arrival in the pre-operation room intravenous access was taken 
after application of prilox cream.
In the operation theatre standard monitoring devices like 
pulse oximeter and ECG monitor were applied to the patient 
and base line heart rate and SpO2 were measured. All patients 
were premedicated with intravenous injection of glycopyrrolate 
0.004 mg/kg, midazolam 0.03 mg/kg and pentazocine 0.3 
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mg/kg, 3-5mins prior to induction of anaesthesia. Also each 
patient was preoxygenated with 100% oxygen for 3 minutes 
with Ayer’s T piece with J.R. modification. Patients from 
group I (Sevoflurane) were induced on O2:N2O (50:50%) 
with sevoflurane 3-7% in increments while the patients from 
group II (Halothane) were induced on O2:N2O (50:50%) with 
halothane 1-3% in increments. The induction time was noted 
(time starting from start of inhalational agent to loss of eye lash 
reflex). After induction patients were intubated with appropriate 
sized plain disposable portex endotracheal tube and attached to 
Ayer’s ‘T’piece with modified J.R. circuit. After confirmation of 
air entry tube was fixed. The ease of intubation and number of 
attempts required for intubation were recorded.

Ease of intubation was graded as follows
•	 Excellent: no vocal cord movement or coughing/bucking,
•	 Good: no vocal cord movement but coughing/bucking 

present,
•	 Fair: partial vocal cord movement and coughing/bucking 

present,
•	 Poor: vocal cord not relaxed and coughing/bucking present 
Anaesthesia was maintained on O2:N2O (50:50%) with 2% 
sevoflurane for group I patients and O2:N2O (50:50%) with 
1% halothane for group II patients. All the patients received 
intravenous injection of vecuronium 0.08 mg/kg as a skeletal 
muscle relaxant. Heart rate and Sp O2 were recorded before 
induction, after induction, immediately after intubation, 3 
minute and 5 minute after intubation and every 10 minutes 
throughout the procedure. At the end of surgery, residual 
neuromuscular blockade was reversed with combination of 
neostigmine (0.05 mg/kg) and glycopyrrolate (0.008 mg/ kg), 
given intravenously. All the inhalational anaesthetic agents were 
stopped. The recovery time (elapsed time from discontinuation 
of inhalational agent to spontaneous activity and cry) was noted. 
Post operative complications if any were also noted.

STATISTICAL ANALYSIS
Statistical analysis was performed using chi-square test. Data 
are presented as mean ±SD. P˂0.05 was considered statistically 
significant. 

RESULTS
One twenty patients with in the age group of 1 day to 7 years 
were included in the study, out of which sixty belonged to 
sevoflurane group and sixty to halothane group. There were no 
differences between the two groups with regard to patient age, 
sex, physical status and weight (Table-1). The most common 
surgery performed in both the groups was herniotomy and V P 
shunt. Other type of surgeries performed was shown in table-2. 
Induction of anaesthesia was smooth and without any 
complications in both the group, but induction was fast in 
sevoflurane group (91.57 ± 6.74 seconds) as compared to 
halothane group (122.91 ± 5.78 seconds) and which was highly 
significant (P <0.001) (Table-3). Forty eight (80%) patients 
from sevoflurane group had excellent intubating condition 
whereas 12 (20%) patients from this group had good intubating 
conditions. Although in halothane group 42 (70%) patients 
had good intubating conditions, 6 (10%) patients had excellent 
condition and rest 12 (20%) patients fair intubating conditions 
(Figure-1). All patients in sevoflurane group were intubated in 

Age Group I
(n=60)

Group II
 n=60)

P Value

1 day - 28 days 15 (25%) 15 (25%)

P > 0.05 
(NS)

29 days - ≤1 year 15 (25%) 15 (25%)
>1 year - 4 years 15 (25%) 15 (25%)
>4 years- 7 years 15 (25%) 15 (25%)
Male/Female 31/29 28/32
Weight 
1 Kg - 10 Kgs 32 30
11 Kgs-20Kgs 28 30
Demographic data i.e. age, sex and weight in Group I and Group II 
are statistically comparable (p > 0.05).

Table-1: Demographic data of the patients

Sr. No. Type of Surgeries Group I Group II
1 Herniotomy 13 11
2 Hypospadiasis repair 3 3
3 Orchidopexy 5 5
4 Cystolithotomy 4 4
5 Anoplasty 2 5
6 Colostomy closure 3 2
7 Colostomy 1 2
8 Gastroschisis repair 0 1
9 Ramsted’s operation 0 1
10 Resuturing 0 1
11 V P Shunt 15 10
12 Meningocele repair 5 7
13 Omphalocele repair 2 2
14 Umbilical Hernia repair 4 2
15 Tracheo esophageal fistula 

repair
2 0

16 Exploratory laparotomy 1 4
Total no. of patients 60 60

Table-2: Type of surgeries

Parameters 
(Second)

Group I
(Mean±SD)

Group II
(Mean±SD)

P Value

Induction time 91.57 ± 6.74 122.91 ± 5.78 <0.001
Recovery time 520.34 ± 66.02 720.34 ± 75.69 <0.001

Table-3: Induction and recovery time

0%
10%
20%
30%
40%
50%
60%
70%
80%

Ease of intubation  
Group I (Sevoflurane)

Group II (Halothane)

Figure-1: Comparison of intubating condition (i.e. ease of intubation)

first attempt, were as in halothane group 90% of patients were 
intubated in first attempt and rest in second. 
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We found no significant difference (P >0.05) in mean heart 
rates before premedication and pre induction but there was 
significant difference in the post induction values in both the 
groups. During induction we observed fall in heart rate in both 
the groups, but significant fall in halothane group. Comparison 
of haemodynamic changes between two groups is shown in 
Figure-2. Maintenance of anaesthesia was satisfactory in both 
the groups. Recovery from anaesthesia was significantly rapid 
with sevoflurane group (520.34 ± 66.02 seconds) than halothane 
group (720.34 ± 75.69 seconds) and which was highly significant 
on applying Z test (P < 0.001) (Table-3). None of the patients 
experienced any side effects. 

DISCUSSION
Using inhaled anesthetics for induction and maintenance of 
general anesthesia in pediatric patients provide rapid and 
smooth induction and emergence, hemodynamic stability, 
analgesia and amnesia. Halothane with its negligible pungency 
and minimal effects on airway reactivity has enjoyed popularity 
as the inhalational agent of choice for paediatric anesthesia. 
Sevoflurane with low blood gas solubility allows rapid 
induction and early emergence. It has a pleasant odor and non 
irritant to the airway which makes it an attractive alternative for 
inhalational induction in children. Bearing in mind, we used age 
old inhalational agent halothane and newer agent sevoflurane 
for induction and maintenance of anaesthesia in neonate and 
paediatric patients. These two agents were compared in regards 
to induction time and characteristics, haemodynamic changes, 
recovery characteristics and side effects.
 We found comparable result with respect to demographic data 
and type of surgery. The time from start of inhalant agent to 
loss of eyelash reflex (mean time of onset of induction) was 
shorter for sevoflurane as compared to halothane, (P<0.001). 
The faster induction time of sevoflurane could be related to its 
low blood: gas solubility (0.69 versus 2.5). Our result correlates 
with the result of Epstein et al8, Calderon E et al9 and K.O’Brien 
et al10, they did a comparative study of sevoflurane versus 
halothane in paediatric patients in general anaesthesia and had 
similar result of mean time of onset of induction. Considering 
intubating condition, 80% of patients receiving sevoflurane had 
no vocal cord movement and no coughing/bucking i.e. excellent 
intubating conditions were as only 20% had no vocal cord 
movement but coughing/bucking present i.e. good conditions, 
as compared to halothane group which had 70% having good, 
20% with partial cord movements and coughing/bucking 
present i.e. fair intubating conditions and only 10% excellent 
conditions. However intubating conditions were satisfactory 
in both groups in majority of cases. We found similar result of 
intubating conditions with study done by V.N. Swadia, Mamta 
Patel.11 All patients from sevoflurane group were intubated in 
first attempts reason being the excellent intubating condition and 
speed of loss of consciousness where as 10% of patients from 
halothane group required 2 attempts. Rest all were intubated in 
first attempt. 
Heart rate values before premedication and induction in both 
the groups are comparable (P >0.05, insignificant). Following 
induction the mean heart rate in sevoflurane group showed 
marginal fall in mean heart rate (119.44 ± 20.87) while in 
halothane group there was significant fall in mean heart rate 

(113.13 ± 20.12). Using Z test we found that the fall in mean 
heart rate in halothane group was significant P <0.05, while 
in sevoflurane group was not significant. Again this can be 
explained on the basis of myocardial depression and blunting 
of baroreceptor reflexes shown by halothane used in high 
concentrations during induction. After intubation there was 
increase in heart rate in both the groups and also we observed 
changes in mean heart rate throughout the surgery, which was 
insignificant statistically. Our study was comparable to those 
done by Woodey E et al12 and Rivenes SM et al.13

Early recovery is an essential prerequisite for the expanding 
outpatient surgical concept. Inhalational agents with high blood: 
gas coefficience and tissue: gas coefficience tends to have 
slower elimination. In our study we found that patients with 
sevoflurane group regained their spontaneous activity in 520.34 
± 66.02 secs after cessation of sevoflurane while halothane 
group patients took 720.34 ± 75.69 secs. All these results are 
statistically significant (P<0.001). Halothane has a blood: gas 
coefficience of 2.5 and oil: gas solubility of 224 resulting in its 
slower onset and recovery as compared to sevoflurane which 
has a blood: gas coefficience of 0.69 and oil: gas solubility of 
47, resulting in rapid emergence. Our study was comparable to 
that of Greenspun JC et al14 and Epstein RH et al.15 The recovery 
time of sevoflurane group was similar to study done by A Villani 
et al but the recovery time of halothane group was less. Recovery 
times in both the groups in our study are lower when compared 
to that observed in Chiu CL et al16 and Michalek-Sauberer A et 
al17 and other studies.18

In the present study we found no complications in both the 
groups. Post operative agitation is a known complication 
following general anaesthesia especially with sevoflurane may 
be due to its rapid recovery. But in this study none of the patients 
had this, the probable reason for this being adequate pain relief 
and midazolam use. Midazolam produces sedation, decreases 
separation anxiety and improved the quality of anaesthesia, 
it has also shown to decrease the post operative agitation, 
usually observed on recovery from inhalational anaesthesia. 
Pentazocine acted as the analgesic.

CONCLUSION
From the observations of the present study, we concluded that 
sevoflurane provides a smooth, rapid, pleasant induction with 
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excellent intubating condition, minimal haemodynamic effects 
and fast recovery with no complications. Thus sevoflurane was 
favorable on comparison with halothane as an inhalational 
anaesthetic agent for induction and maintenance of anaesthesia 
in neonate and paediatric patients. 
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Evaluation of Complication and Prognosis in Acute Pancreatitis by 
Modified CT Severity Index
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ORIGINAL RESEARCH

ABSTRACT

Introduction: Acute pancreatitis along with its complications 
is one of the most common causes of morbidity in hospitalized 
patients. Before the advent of modern cross sectional imaging 
modalities of gray scale ultrasound and computed tomography 
(CT), the pancreas was truly one of the “hidden” organs 
of abdomen being only analyzed by indirect methods of 
analyzing its neighbouring organs such as by barium meal.

 

Present study was conducted to establish the ability of CT in 
patients of clinically suspected acute pancreatitis referred from 
various clinical departments in depicting and quantifying the 
pancreatic parenchymal injury, to detect pancreatic necrosis and 
complications.
Material and methods: The study was carried out on 60 cases 
suspected of or diagnosed as acute pancreatitis All the cases were 
referred from various clinical Departments of Assam Medical 
College and Hospital, Dibrugarh. The patients comprised of in the 
age group ranging from 7 years to 74 years.
Results: In our study, out of 60 cases of acute pancreatitis 76.7% 
of cases showed Moderate (4-6) type, 13.3% of cases showed 
Mild (0 – 2) type and 10% of cases showed severe (8 – 10) type 
of acute pancreatitis.
Conclusion: On grading of acute pancreatitis by Modified CT 
Severity index 8 cases (13.3%) shows Mild Acute pancreatitis (0-
2), 46 cases (76.7%) shows Moderate Acute pancreatitis (4 - 6) 
and 6 cases (10%) shows Severe Acute pancreatitis (8 - 10).

Keywords: Acute Pancreatitis, CT Severity Index

INTRODUCTION 
Acute pancreatitis along with its complications is one of the most 
common causes of morbidity in hospitalized patients. Before 
the advent of modern cross sectional imaging modalities of gray 
scale ultrasound and computed tomography (CT), the pancreas 
was truly one of the “hidden” organs of abdomen being only 
analyzed by indirect methods of analyzing its neighbouring 
organs such as by barium meal. Godrey Hounsfield, of EMI 
laboratories, England, invented CT in 1972. The clinical CT 
scanners were installed between 1974 and 1976, which were at 
first dedicated to imaging of the head only. Whole body system 
with larger patient openings became available widely by 1980.CT 
is the most versatile imaging technique for evaluation of patients 
with acute pancreatitis. While ultrasound is widely used as an 
initial screening and in reviewing of patients. Acute pancreatitis 
can be classified into different forms. Severe pancreatitis, also 
referred to as necrotizing pancreatitis, occurs in approximately 
20% of patients and is associated with organ failure or local 
complications, including necrosis, infection, or pseudocyst 
formation. The CT severity index was used previously and we 
used a modified form to predict the outcome of the condition 
while maintaining or improving the interobserver agreement.1 
The modified CT severity index incorporates features reflecting 

organ failure and extrapancreatic complications for predicting 
course. The modified index is found to have stronger prognostic 
correlation than the accepted index and could also predict the 
length of hospital stay and development of organs failure.2 Aim 
of the study conducted was to establish the ability of CT in 
patients of clinically suspected acute pancreatitis referred from 
various clinical departments in depicting and quantifying the 
pancreatic parenchymal injury, to detect pancreatic necrosis and 
complications. 

MATERIAL AND METHODS 
Study group
60 cases were studied which were referred from different 
departments of Assam Medical College and Hospital, Dibrugarh. 
The patients comprised of in the age group ranging from 7 years 
to 74 years.
Sample size was based on inclusion and exclusion criteria.

Inclusion Criteria: Clinically suspected acute pancreatitis 
cases (irrespective of age and sex) supported by assessment of 
serum amylase and serum lipase activity.

Exclusion Criteria: Clinically suspected acute pancreatitis 
cases with normal reference interval of serum amylase and 
serum lipase is excluded from this study.
Place of study was the Department of Radiodiagnosis, Assam 
Medical College and Hospital, Dibrugarh. Period of study was 
one year (July 2011 to June 2012). 

Equipment used: 
1.  Siemem’s somatom spirit, dual slice CT. 
2.  Siemen’s, acuson antares ultrasound imaging system 
3.  Siemen’s autoanalyzer 
A thorough evaluation of all cases for the study was carried 
out prior to the CT scan. A detailed case history, complete 
clinical examination, examination of routine blood parameters 
especially serum amylase and lipase were done.
As shown in table-1 Modified Severity Index = CT grade + 
percentage necrosis + extrapancreatic complications (points)
Mild : (0 – 2)
Moderate: (4 – 6)
Severe : (8 – 10)
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STATISTICAL ANALYSIS
The tables were prepared using SPSS version 21. Descriptive 
statistics were used to generate results.

RESULTS
Out of 60 cases included in our study maximum cluster of cases 
were seen in the age range of 51 to 60 years (45%). Mean is 
44.6 and Standard Deviation is 15.15 Out of 60 cases included 
in our study 54 (90%) were male and 6 (10%) were female, 
indicating that acute pancreatitis is prevalent in male in this part 
of the country. This is due to more susceptibility of the male 
patient for the etiological factors causing acute pancreatitis. 
This is attributed mainly to alcoholism in the present study. 
In our present study of 60 cases all the patients presented with 
pain abdomen (100%) followed by vomiting (25%) and nausea 
(20%). 6.7% of patients presented with fever. 
According to table-2 in our study of 60 cases of acute pancreatitis, 
inflammation of pancreas and / or peripancreatic fat was seen in 

CT Grade (Points) Percentage 
Necrosis

(Points) Extrapancreatic 
Complications

(Points) Modified Severity Index 
= CT grade + Percentage 
necrosis + extrapancreat-
ic Complications (Points)

Normal Pancreas 0 0 0 Pleural effusion 
ascites, vascular com-
plications, extrapan-
creatic parenchymal 
abnormalities, or 
gastrointestinal tract 
involvement

2 Mild (0-2)
Inflammations - 
Pancreas and / or 
Peripancreatic fat

2 ≤ 30% 2 Moderate
(4– 6)

Pancreatic or peripan-
creatic fluid collec-
tion or peripancreatic 
fat necrosis

4 > 30 % 4 Severe (8 - 10)

Table–1: Modified CT severity index

CT Findings No of Cases Percentage
Normal Pancreas 2 3.3%
Inflammation-Pancreas and/or Peripancreatic fat 35 58.3%
Pancreatic or peripancreatic fluid collection or peripancreatic fat necrosis 15 25%
Pleural effusion 20 33.3%
Ascites 11 18.3%
Vascular complication 6 10%
Extrapancreatic parenchymal abnormalities 5 8.3%
GIT involvement 3 5%

Table-2: Spectrum of CT findings in Acute Pancreatitis and its complications

Modified CT Severity Index No of Cases Percentage
Mild (0 - 2) 8 13.3%
Moderate (4 - 6) 46 76.7%
Severe (8 - 10) 6 10%
Table-3: Morphologic Severity of Pancreatitis (Grading of Acute 

Pancreatitis according to Modified CT severity index)
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Figure-1: Grading of acute pancreatitis according to MDCTSI

58.3% of cases, pancreatic or peripancreatic fluid collection or 
peripancreatic fat necrosis was seen in 25% of cases and normal 
pancreas was seen in 3.3% of cases. Pleural effusion was seen in 
33.3% of cases, ascites in 18.3% of cases, vascular complication 
in 10% of cases, extrapancreatic parenchymal abnormalities in 
8.3% of cases and GIT involvement in 5% of cases of acute 
pancreatitis
According to table-3 and figure-1 in our study, out of 60 cases of 
acute pancreatitis 76.7% of cases showed Moderate (4-6) type, 
13.3% of cases showed Mild (0 – 2) type and 10% of cases 
showed severe (8 – 10) type of acute pancreatitis.

DISCUSSION
In a study of 12 months conducted in the department of 
Radiodiagnosis, Assam Medical College and Hospital, we have 
analyzed the mortality, organ failure, pancreatic infection, days 
of hospital stay, requirement of intervention, and clinical severity 
of pancreatitis by Modified CT Severity Index. Considering 
the clinical presentation in our study, abdominal pain was the 
commonest symptom as seen in 60 cases (100%) followed by 
vomiting in 15 cases (25%) which correlates with the study by 
Mortele et al,1 BU Wu et al3, BC KOO et al4, O’Connor et al5 
and Bollen et al.6 In our study of 60 cases of acute pancreatitis 
normal pancreas is found in 2 cases (3.3%), inflammation of 
pancreas and or peripancreatic fat in 35 cases (58.3%) and 
pancreatic or peripancreatic fluid collection or peripancreatic 
fat necrosis in 15 cases (25%).In our study of 60 cases of acute 
pancreatitis Mild AP was found in 8 cases (13.3 %), Moderate 
AP found in 46 cases (76.7%) and Severe AP in 6 cases (10%). 
Our study regarding Severe AP correlates with Mortele et al,1 
where in a study of 66 patients 10 cases (15.1%) were found and 
18% in a study by Bollen et al.6 In our study it was found that 
76.7% of cases are of Moderate type (4 – 6) and 13.3% of cases 
are of Mild type (0 – 2) which does not correlate with Mortele 
et al, and Bollen et al6 study, this is due to the fact that in our 
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institution maximum number of patients are first referred from 
various clinical departments for Ultrasonography of pancreas 
in cases of mild type of acute pancreatitis. Patients are referred 
for C.T. scan study only after preliminary ultrasonography 
study. In our study of 60 cases 52 cases (86.7%) got 
conservative treatment and 8 cases (13.3%) had to undergo 
intervention. Significant association between morphologic 
severity of pancreatitis and MDCTSI done at diagnosis and 
review which correlates with study done by Bollen et al.6 In our 
study of 60 cases 55 cases (91.7%) Improved, 4 cases (6.7%) 
Detoriated and death is of 1 case (1.7%). The introduction of 
the CT severity index in 1994 was a significant advance in the 
assessment of patients with acute pancreatitis.1 There were 
limitations of this index. First, the presence of organ failure, 
extrapancreatic parenchymal complications, and peripancreatic 
vascular complications does not significantly correlate with 
the score obtained with this index. Second, as reported in two 
independent studies, the interobserver agreement for scoring 
CT scans using the current CT severity index is only moderate, 
with a reported percentage of agreement approximating 75% 
Finally, as acknowledged by Balthazar et al and confirmed 
by others, no significant difference in morbidity and mortality 
is seen, when using the CT severity index, between patients 
who have 30–50% necrosis and patients who have more than 
50% necrosis.7 Therefore, it is questionable whether these 
specific categorizations of the degree of pancreatic necrosis are 
necessary. In light of these limitations, we hypothesized that a 
simplified CT severity index that incorporated features reflecting 
organ failure and extrapancreatic complications would be useful 
for predicting outcomes more accurately. The modified CT 
severity index differentiates only between presence or absence 
of acute fluid collections and, therefore, does not require a 
count of the collections. There was a stronger correlation 
of the parameters of the necrosis and accurate prediction of 
the hospital stay can be done. Malfertheiner P et al in 1987 
concluded that although dilatation of main pancreatic duct is 
observed in acute pancreatitis, it may at times be compressed 
by diffuse intraparenchymal swelling.8 However, a mild 
dilatation is seen during the convalescent phase of the disease.8 
Balthazar reported that imaging tool to diagnose and stage 
acute pancreatitis is helical or MDCT Combining these two 
prospective studies in 1990 and 2002. Balthazar et al introduced 
a system of classification of patients of acute pancreatitis and 
indicated prognostic implications based on CT findings.9-11

CONCLUSION
To conclude with, the Modified CT severity index have a 
stronger prognostic correlation and correlates more closely with 
patient outcome in all the parameters studied, especially with 
the length of the hospital stay and the development of organ 
failure.
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Assessment of Functional and Nonfunctional Distracter in an Item 
Analysis
Surya Kumar Namdeo1, Sushil Dev Rout2

ORIGINAL RESEARCH

ABSTRACT

Introduction: Item analysis examines the student responses to 
individual test items (MCQs) to assess the quality of those items 
and test as a whole. Study was aimed to evaluate the MCQs or 
items for assessment of functional (FD) and non-functional 
distracters (NFDs) and their relation with Difficulty index (DIF I) 
and Item discrimination index (DI).
Material and methods: This Study was done in Kalinga Institute 
of Medical Science, Bhubaneswar. Total 25 MCQs and 75 
distracters of an internal examination of MBBS students were 
analyzed. 
Results: Out of 75 distracters, 40 (53.4%) NFDs were present in 
22 items. 12%, 32%, 40%, and 16% of items had DE of 100%, 
66.6%, 33.3% and 0% respectively. Out of 6 ideal items, 5(83.3%) 
items had of DE 66.6% that means each item contained only one 
NFD. 
Conclusion: The distracter analysis provides a measure of how 
well each of the incorrect response contributes to the quality of a 
multiple choice item. Therefore, any ideal item should assess for 
good DIF and DI and also the presence of functional distracters.

Keywords: item analysis, multiple choice questions, non-
functional distracter

INTRODUCTION
The objectives of medical education are to assess the three 
‘domains’ of students’ particularly, cognitive, psychomotor and 
affective. With greater usage of the MCQs for this purpose, 
the necessities of item analysis for creating a viable question 
bank of MCQs has emerged as a prime importance.1 However, 
one of the major concerns in the construction of test items is 
to assure the reliability of the test items. The item analysis can 
help to determine those items that are good and those that need 
modification or deletion from a question bank.1 It is a valuable 
yet simple procedure that helps in providing information 
regarding the reliability and validity of a test.2

Difficulty index (DIF) is one of the key parameters of item 
analysis that describes the percentage of students who correctly 
answered a given test item.3 It ranges from 0 to 100%.The item 
discrimination index (DI) is the ability of an item to differentiate 
between students of higher and lower abilities and ranges between 
0 and 1.4 But the most important element of an item analysis is 
distracter effectiveness (DE), as it shows a relationship between 
the total test score and the distractors chosen by the student.5 A 
MCQ is composed of a stem and several options. The correct 
option is called as the key while the incorrect alternatives are 
called as the distracter.6 Non functional distracter (NFD) in an 
item is the option, other than the correct option selected by less 
than 5% of students and the functional or effective distractors 
is the option selected by 5%or more.7 On the basis of number 
of the NFDs in an item, DE ranges from 0 to 100%. If an item 
contains three or two or one or nil NFDs then (DE) would be 0, 

33.3%, 66.6% and 100% respectively.8

Despite the fact that preparation of a good item with effective 
distracter is very much essential to produce a valid MCQ 
hardly any attempt has been devoted carefully to examine the 
contents of a test. Many studies have been conducted on the 
quality of MCQs and item-writing flaws.9 However, studies 
with the relationship between NFDs and other parameters of 
item analysis are scarce. Therefore this study was done with an 
objective to evaluate the MCQs or items for assessment of the 
functional and nonfunctional distracter and also their distracter 
efficiency to find how 'ideal questions' can be affected by non-
functioning distractors. 

MATERIAL AND METHODS
This Study was conducted in Kalinga Institute of Medical 
Science, Bhubaneswar, after taking proper informed consent 
from each student. An internal examination in the department of 
Paediatric was conducted in January 2016 which was attended 
by 76 out of 100 students. We have taken these 76 sample data 
by convenience sampling method as agree to participate of 
students as inclusion criteria and refused to give consent and 
absent on that day as our exclusion criteria. The test comprised 
of 25 “Best response type” MCQs with 75 distracters. All MCQs 
collected from guide book, text book and pears had single stem 
with four options including, one being correct answer and 
other three incorrect alternatives. To avoid possible copying 
from neighbouring student two invigilators were appointed 
with front and back camera in the examination room with a 
minimum distance of 2 feet between two students ahead, back 
and sideways. 
The score of 76 students was entered in descending order and 
the group was divided into three. Group of students consisting 
of higher marks was considered as the higher ability (H) and the 
other group consisting of lower marks was considered as the 
lower ability (L) group. Out of 76 students, 25 were in H group 
and 25 were in L group; rests (26) were in the middle group and 
not considered in the study. 
Based on these difficult index (DIF I), discrimination index 
(DI), Distracter effectiveness (DE) were calculated. DIF I was 
calculated as P= (H+L/N)*100, where P was the item difficulty 
index, H was the number of students in the higher ability group, L 
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was the number of students in the lower ability group and N was 
the total number of students. An item was considered difficult 
when the difficulty index value was less than 30%, considered 
easy when the index was more than 70% and acceptable when 
the value was 30-70%.7 The item discrimination index (DI)
was calculated using the formula d= (H-L/N)*2. Items with 
a discrimination index between 0.25-0.35 were considered 
good; more than 0.35 were excellent, between 0.20-0.24 were 
acceptable and below 0.20 were poor.7

STATISTICAL ANALYSIS
Data obtained was entered in MS Excel 2007 and analyzed. 
To find the Relation of ideal items (N=6) with both good to 
excellent, DI and DIF with their DE, we had calculated mean, 
standard deviation, standard error of mean. Test for statistical 
significance was done by applying unpaired student T test.

RESULTS
Total 25 MCQs and 75 distracters were analyzed. Out of 75 
distracters, 40 (53.4%) NFDs were present in 22 items. 3(12%) 
items had no NFDs while 8(32%), 10(40%), and 4 (16%) items 
contained 1, 2, and 3 NFDs respectively (Table-1).
 Out of 25 items, one had “good to excellent” level of difficulty 
(DIF I = 50 -60%) while only 7 items (28%) were within the 
range of acceptable DIF I (DIF I = 30 -70%) and 17 (68%) items 
which were either too easy or too difficult (Table-2). 17 items 
(68%) had “good to excellent” discrimination power (DI ≥ 0.35) 
while 8 items (32%) were poor DI (Table-3). When the items 
that contained both the good to excellent DIF and DI, there were 
only 6 items that recommended as ideal. Out of these six, five 
(83.3%) items had DE of 66.6% that means each item contained 
only one NFD. Relation of these ideal items with the DE showed 
an excellent level of statistical significant P<0.0001(Table-4).

DISCUSSION
DIF I of 15(60%), 2(8%), 8(32%)items in our study were very 
easy (p>70%), very difficult (p< 30%) and acceptable (p 30-
70%) respectively. A study by Karelia B et al, showed 24 % 

items (p>70%), 15 % items (p< 30%) and 61% items were in 
acceptable range (p 30-70%) that was also supported by many 
researcher.1,2,4,8 Discrimination index (DI) found in this study 
with > 0.35 were 12(48%), DI between 0.2 and 0.34 were 
5(20%) and DI <0.2 were 8(32%) items. The Study done by 
Singh J P showed, the items with DI > 0.35 were 10(50%), DI 
between 0.2 and 0.34 were 4(20%) and DI <0.2 were 6(30%) 
items.2 Another study done by Mehta G, also showed the Items 
with DI > 0.35 were 26(52%), DI between 0.2 and 0.34 were 
9(18%) and DI <0.2 were 15(30%).8

The difficulty of a distracter is depending on its attractiveness 
of given population of individuals. Easy distracters can be 
discarded by almost all examinees. On the other hand difficult 
distracters have high effectiveness and response frequency. 
Designing of plausible distracters and reducing the NFDs is 
important aspect for framing quality MCQs.10 In Our study 
among 75 distracters, 40 (53.4%) NFDs and 35(46.4%) FDs 
were present. Gyata Mehta et al concluded in her study that 
53(35.3%) were NFDs, 38(18.6%) were FDs and 69(46.01%) 
distractors had nil response while Virendra et al found24% 
items were NFD and 76% items were with functional distracters 
out of 300 distracters.8,11 As per Gajjar S et al non-functional 
distractors (NFD) were only 11.4% in their study. They also 
quoted that Poor DI (< 0.15) with negative DI was in 10 items 
and 15 items had 17 NFDs while rest items did not have any 
NFD with mean DE of 100%.4

12% of the all the distracters present in 3 items were sufficiently 
attractive to be selected whereas 8, 10,4 items had one, two and 
three nonelected distracters respectively that means zero, 1, 2, 
and 3 no of NFDs were present in 12%, 32%,40%,16% of items 
with DE of 100%, 66.6%, 33.3% and 0% respectively. In another 
study done by Sharif et al showed 34.6 %, 38.1%, 15.3% of 
items had one, two and three NFDs respectively, whereas 12% 
items had no NFDs as similar to our study.12 Another study had 
shown that items with DE 66.6% were 18(54.4%), items with DE 
33.3% were 9(27.27%) and items with DE as 0 were 6(18.18).8 
Gajjar et al have shown the Items with NFDs were 15(30%) 
out of which 13items had DE of 66.6% and 2items had DE of 

Number of items with NFD Frequency Percentage Cumulative DE (%)
0 NFD 3 12% 12 % 100%
1 NFD 8 32% 44 % 66.6%
2 NFD 10 40% 84% 33.3%
3 NFD 4 16% 100% 0%

Table-1: Frequency distribution of Non functional distracters (NFDs) according to selection

Difficult index Number of items with percentage Mean Interpretation DE (%)
50-60% 1 (4%) 50 Good to excellent 66.6
30-70% 7 (28%) 58 Acceptable 71.38
>70% 15 (60%) 82.4 Too easy, Require modification 31.08
<30% 2 (8%) 13.01 Too difficult, Require modification 66.65

Table-2: Difficult Index of items and their relationship with Distracter effectiveness.

Discriminating index Number of items with percentage Mean Interpretation DE (%)
>0.35 12 (48%) 0.53 Excellent 52.72
0.34-0.25 3 (12%) 0.3 Good 44.4
0.24-0.20 2 (8%) 0.24 Acceptable 16.65
<0.20 8 (32%) 0.07 Require modification 45.82

Table-3: Discrimination index of item and their relationship with Distracter effectiveness
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33.33%.4 Students’ performance depends on how distractors 
are designed. Analysis of the distractors identifies their errors 
so that they may be revised, replaced or removed. Based upon 
these indicators of item analysis an ideal item (MCQ) was 
the one which has good DIF I (30- 70%), high DI ≥ 0.25 and 
maximum DE (100%) with three functional distractors.12 There 
were 6(24%) items as ideal in our study as similar to Gyata et 
al 12(24%).8

To know the relationship of DIF I and DI in the selected 6 ideal 
items with the number of NFD and DE, Mean±SD of DI and 
DE were 0.6233±0.1268 and 13.5947±5.5500 respectively 
and the data was statistically significant. Gajjar S et al also 
conducted the test for statistical significant upon DIF I and DE 
and concluded the result as significant.4 That mean an ideal item 
usually contain a good number of FD besides excellent DIF I 
and DI.

Limitation of the study
We calculate item analysis in only 25 items of a single 
examination. The results will be more generalised if the sample 
will more and of the examination conducted over years.

CONCLUSION
The item analysis is an important phase in the development 
of an exam. However, neither the item difficulty nor the 
discrimination index considers the performance of the incorrect 
response options. So any ideal item should not assessfor only 
good DIF and DI but also the presence of functional distracters. 
The distracter analysis provides a measure of how well each 
of the incorrect options contributes to the quality of a multiple 
choice itemso that decisions can then be made about the item 
changes that are needed or even items that ought to be dropped 
from the exam.
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Statistics DI DE
Mean 0.6233 61.0500
SD 0.1268 13.5947
SEM 0.0517 5.5500
N 6 6
Unpaired t test t = 10.8872 

(standard error of 
difference = 5.550)

Extremely statis-
tically significant 
(two-tailed P < 

0.0001)
Table-4: Relation of ideal items (N=6) with both good to excellent 

DI and DIF with their DE



 www.ijcmr.com

International Journal of Contemporary Medical Research  
Volume 3 | Issue 7 | July 2016   | ICV: 50.43 | ISSN (Online): 2393-915X; (Print): 2454-7379

1894

Assessment of Various Parameters, Management and Complications 
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ABSTRACT

Introduction: Acute pancreatitis can be a diagnostic challenge 
given the non-specific nature of the symptoms and widely varying 
results of investigations. Thus, the present study was conducted 
to evaluate role of different prognostic factors on the basis of 
laboratory and radiological investigations in predicting the 
clinical outcome of the disease, either favourable or unfavourable 
in patients with acute pancreatitis. 
Material and Methods: The present retrospective study was 
commenced over randomly selected thirty patients, diagnosed 
with first episode of acute pancreatitis in a tertiary care 
hospital. Required data were recorded in the proforma and these 
parameters were then used individually or in a defined scoring 
system to confirm the diagnosis and to assess the progression of 
the disease in terms of favourable or unfavourable outcome. They 
were correlated with the severity of the disease confirmed over 
the course of the disease by application of the standard Atlanta 
classification system. 
Results: Patients with CRP≥15 mg/dl (80%, n=16) were 
associated with significant disease severity that only 3 (18%) 
patients had mild disease. Among patients who had undergone 
CECT scan (70%, n=21), patients having CTSI≥5 (57% n=12) 
were associated with moderate to severe disease (83%, n=10). 
They had much higher incidence of unfavourable outcome (58% 
n=7) and numbers of local complications. Patients (40%, n=12) 
with Japanese severity criteria clinical score ≥3 and/or CT grade 
≥2 were significantly associated with moderate to severe disease 
severity (100%, n=12) and unfavourable disease outcome (75%, 
n=9) and thus mortality (33%, n=4). 
Conclusion: After the study of new Japanese severity scoring 
system for acute pancreatitis, it is found that the scoring system 
is effective in predicting the disease course and outcome. Among 
available blood investigations hemoconcentration (PCV>48%) 
is associated with unfavourable outcome. CRP level ≥15 mg/
dl significantly reflects the disease severity and unfavourable 
outcome. Balthazar CTSI ≥5 and diagnosis of necrosis involving 
more than 30% of pancreatic parenchyma is associated with 
poor prognosis and development of adverse outcome. All these 
individual parameters are associated with poor prognosis and 
warn clinician regarding possible adverse outcome of the disease.

Keywords: Acute pancreatitis; Hemoconcentration; 
Investigations.

INTRODUCTION
Acute pancreatitis (AP) is a potentially life threatening disease 
with varying severity of presentation. The revised Atlanta 
classification system has classified AP into mild, moderate, and 
severe. More than 80% of acute pancreatitis attacks are mild and 
self-limiting and resolve without serious complications. In 20% 
of cases, however, it can be severe and complicated by major 
morbidity or mortality.1

Acute pancreatitis can be a diagnostic challenge given the non-
specific nature of the symptoms and widely varying results of 

investigations. The diagnosis typically involves a combination 
of history and examination, abnormal laboratory investigations 
and radiological evidence of pancreatic inflammation.2 Thus, 
the present study was conducted to evaluate role of different 
prognostic factors on the basis of laboratory and radiological 
investigations in predicting the clinical outcome of the disease, 
either favourable or unfavourable in patients with acute 
pncreatitis.

MATERIAL AND METHODS 
The present retrospective study was commenced over randomly 
selected thirty patients diagnosed with first episode of acute 
pancreatitis in a tertiary care hospital. Patients diagnosed with 
chronic pancreatitis were excluded.
Patient clinically seeming to be affected with acute pancreatitis 
having specific complaints of pain in upper abdomen with 
or without radiation to back, nausea, vomiting, abdominal 
distension etc. with characteristic history of alcoholism, family 
history etc. have been admitted to surgery ward. Diagnosis 
of acute pancreatitis was confirmed with the specific clinical 
and laboratory measures. Required data were recorded in the 
proforma and these parameters were then used individually 
or in a defined scoring system to confirm the diagnosis and to 
assess the progression of the disease in terms of favourable or 
unfavourable outcome. They were correlated with the severity 
of the disease confirmed over the course of the disease by 
application of the standard Atlanta classification system.
In this study, favourable outcome is ascribed to survivors 
without ICU admission or need of surgery and unfavourable 
outcome is ascribed to nonsurvivors, patient undergoing surgery 
for local complications and ICU admission.
Selected laboratory investigations such as hematocrit value, 
total leukocyte count, serum calcium level, C reactive protein 
level were correlated with the disease severity and outcome of 
the disease. Balthazar CT severity index ≥5 and identification of 
cases with necrosis involving more than 30% of the pancreas on 
CECT scan; were correlated with the severity of the disease and 
favourable and unfavourable outcome. New Japanese Criteria 
System as per standard protocol was used to assess the prognosis 
and correlated with the disease severity and favourable and 
unfavourable outcome. All the criteria were correlated with the 
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mean hospital stay. Favourable outcome is ascribed to survivors 
without ICU admission or need of surgery and unfavourable 
outcome is ascribed to no survivors, patient undergoing surgery 
and ICU admission.

RESULTS
Sex distribution was almost equal in number with male 
comprising 53% (n=16) and females 47% (n=14). Although 
from the pediatric age to geriatric age any patients can present, 
the mean age of presentation was 41 years.
In this study out of thirty patients 7 patients had hemoconcentration 
with hematocrit value >48%. Three patients had less than 30% 
hematocrit and 20 patients had normal hematocrit value. On 

Cause of SICU shift Number of 
patients

Respiratory distress 6 (60%)
Respiratory distress and severe hypotension 2 (20%)
Postoperatively (ventilatory and/or inotropic support) 2 (20%)

Total= 10
Management of patients
Conservative 27 (90%)
Endoscopy (ERCP) 1 (3%)
Laparotomy and proceed 2 (7%)

Total= 30 
(100%)

Table-3: Cause of SICU admission

Severity category Local complication Systemic complication 
Mild No(peri) pancreatic complication and No organ failure
Moderate Sterile (peri) pancreatic complication or Transient organ failure
Severe Infectious (peri) pancreatic complication or Persistent organ failure
Critical Infectious (peri) pancreatic complication and Persistent organ failure

Table-4: Severity category and Complications

Laboratory parameters Number of the Patients
Hematocrit value
>48%. 7
<30% 3
Normal 20
RBS (Random Blood Sugar) Level
>200mg/dl 7 (23%)
140-200mg/dl 6 (20%)
<140mg/dl 17 (57%)
CRP Level
CRP ≥15 mg/dl 16 (80%)
CRP <15 mg/dl 4 (20%)

Total= 20
Table-1: Laboratory parameters

CECT Scan Number of patients
Oedematous Pancreatitis 10 (48%)
Necrotizing Pancreatitis 11 (52%)

Total= 21
Balthazar CECT scan severity index
CTSI  Number of patients
<5 9 (43%)
≥5 12 (57%)

Total = 21
Table-2: Radiological observations

laboratory investigation, leucocytosis (total leukocyte count> 
11000/mm3) was present in 17 (57%) patients. With only two 
previously known case of diabetes, out of thirty patients total 7 
(23%) had random blood sugar level >200 mg/dl, 6 (20%) had 
random blood sugar level between 140-200 mg/dl while others 
had random blood sugar level less than 140mg/dl. Out of the 
known diabetic patient one had random blood sugar level more 
than >200mg/dl and one had <140mg/dl. Out of 30 patients, 
total 20 (67%) patients underwent CRP level assessment. Out 
of them 16 (80%) patient had level ≥15mg/dl and 4 (20%) had 
level <15mg/dl. Table-1 show laboratory parameters.
Of the total thirty patients; 8 (27%) had serum creatinine level 
more than 1.2 mg/dl. Rest had normal serum creatinine level. 
Out of total 30 patients only two patients had serum amylase and 
lipase level within normal limit; out of them one had infected 
necrotic pancreatitis and one had oedematous pancreatitis both 
of them died. Serum calcium measurement was done in 22 
(73%) patients, out of which hypocalcemia (S.Ca++ <8.2mg/
dl) was found in 10 (45%) patients and 12 (55%) patients had 
normal calcium level.

Imaging study

CECT Findings
Out of 30 patients, 21 (70%) patients had underwent CECT scan 
during the management course (table-2), of which 11 (52%) had 
necrotizing and 10 (48%) had edematous pancreatitis. Among 
necrotizing pancreatitis group 7 (64%) patients had more than 
30% of pancreatic parenchyma involved by necrosis. Out of 
21 patients score, 9 patients had score less than 5 was while 
remaining 12 had score equal or more than 5.

Etiological observation
After proper clinical and investigative process etiology of the 
disease process were found. With available history of disease 
process, consideration of previous history, usage of radiological 
and laboratory investigative procedures main three etiologies; 
alcoholism, cholelithiasis and idiopathic were identified in the 
study cases.
While 7 (23%) patients were found to be chronic alcoholics, 
8 (27%) patients had cholelithiasis suggested by radiological 
finding. One patient who was having gall bladder stone was also 
a chronic alcoholic and in that case alcoholism was accepted as 
an etiology to the disease. Rest 15 (50%) patients, the etiology 
was idiopathic.

Japanese severity scoring system
As per Japanese severity criteria for acute pancreatitis, patients 
were assessed for the same and observation made after giving 
the clinical score and also CT grade in 21 patients who had 
undergone CECT scan. This finding suggested that there were 
12 (40%) patients who had clinical criteria score ≥3 and/or 
CT grade ≥2, while remaining 18 (60%) patients had clinical 
criteria score of <3 and/or CT grade <2.
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Disease severity classification
After applying standard Atlanta classification for severity of 
the disease, in this study 13 (43%) patients had mild disease, 
8 (27%) had moderate disease and 8 (27%) had severe disease. 
One (3%) was having critical disease.

ICU Admission
Of the thirty patents, 10 (33%) were shifted to SICU; of them 
4 (40%) died, 3 died in the SICU itself, and one died in the 
ward. Cause of shifting to SICU was respiratory distress in 6 
(60%) patients, respiratory distress and severe hypotension in 
2 (20%) patients. In 2 (20%) patients it was postoperatively for 
ventilatory and/or ionotropic support purpose.

Management
Out of thirty patients during the course of hospital stay, 27 were 
managed conservatively and 3 had some intervention. Two had 
undergone laparotomy and proceed; while one had undergone 
ERCP and stenting. Total 10 patients were shifted to SICU and 
remaining managed in ward itself (table-3).

Complication
Out of thirty patients, 11 patients did not develop any local 
complications and 9 patients did not develop any systemic 
complications. The complications are enlisted below suggestive 
of ascites as a most common local complication and pleural 
effusion as a most common systemic complication.

Duration of the hospital stay
Out of the thirty patients, 11(37%) patients had hospital stay 
less than a week. There were 14(47%) patients, who had 
hospital stay between 8-14 days. One (3%) patient had hospital 
stay between 15-20 days. Four (13%) patients had hospital stay 
more than 21 days.
Patients with CRP≥15 mg/dl (80%, n=16) were associated with 

mean duration of hospital stay of 13.28 days. Among patients 
who had undergone CECT scan, patients with necrosis>30% 
were associated with significantly lengthy duration of stay 
(15.14 days).
After application of standard criteria included in new Japanese 
severity scoring system for acute pancreatitis, it was clearly 
evident that patients (40%, n=12) with Japanese criteria clinical 
score ≥3 and/or CT grade ≥2 were significantly associated 
with moderate to severe disease severity and these patients had 
lengthier mean duration of hospital stay (12 days).
There were 4 patients who died, of which 2 died within 24 hours 
of admission. One died postoperatively while the other died 
after conservative treatment within 15 days of admission. Others 
were discharged from the ward. In our study 20 (67%) patients 
had favourable and 10 (33%) had unfavourable outcome.

DISCUSSION
Studies have shown that hemoconcentration predicts 
parenchymal necrosis as well as the presence of organ failure and 
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Graph-4: Systemic complications
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thus suggesting severity of acute pancreatitis.3,4 Hypocalcemia 
with values less than 8.2 mg/dl is also pathologically associated 
with “soap formation “ in areas of fat necrosis and is thus 
important predictor of severity. MODS can be predicted with 
reasonably high accuracy at the time of hospital admission 
using a combination of anti inflammatory cytokine IL-10 and 
serum calcium.5-7

The Santorini consensus conference (1999), the World Congress 
of Gastroenterology guidelines (2002) and the United Kingdom 
guidelines (2005) recommended CRP level of more than 15 
mg/dl detected 48 hrs after the onset of diseases as a reliable 
parameter suggesting worsening of disease.8-10

Serum LDH >500 U/dl is also an indicator of poor prognosis.9,11 
Hypoproteinemia with serum albumin <3.0 gm/dl is very poor 
prognostic factor as it is associated with high mortality rate.7 The 
present study reported that among normal hematocrit patients, 
11 had mild disease, 7 had moderate disease and 3 had severe 
disease. Out of 7 patients who had hemoconcentration, 5 (71%) 
had unfavourable outcome. But it has not significantly altered the 
disease course as it shows the magnitude of dehydration which 
could be overcome with adequate fluid therapy. Serum calcium 
measurement was done in 22 patients out of which hypocalcemia 
(S.Ca++ <8.2mg/dl) was found in 10 patients, of which 3 (30%) 
had mild disease and 7 (70%) had moderate degree of disease. 
Among patients with hypocalcamia 3 (30%) had unfavourable 
outcome. Out of 10 patients having unfavourable outcome 7 had 
leucocytosis while 1 had leucopenia.
The inflammatory mediators IL-8 and IL-6 have shown 
promise as early indicators of severe disease but, await general 
availability and further clinical validation.5 Other inflammatory 
markers including TNF soluble receptors, PMN elastase, serum 
procalcitonin, soluble IL-2 receptors and soluble e-selectin have 
shown potential investigative approach but awaits reproducible 
essays to be used as prognostic indicators.5 TAP (Trypsinogen 
Activation Peptide) released with the activation of trysinogen 
to trypsin, levels of which in urine and plasma are known to 
correlate with the severity of pancreatitis.12

The recent data implies D-dimer as a highly sensitive and 
specific marker for future organ dysfunction and its use as an 
important prognostic indicator in severe acute pancreatitis.5,13

This various parameters and factors are available to quantify 
severity of acute pancreatitis but validation, reproducibility and 
then acceptance are still debatable to be used as a prognostic 
marker for severe acute pancreatitis.
Close monitoring of cardiovascular, respiratory, renal system is 
necessary to detect earliest the possible outcome and shift of 
patient to high dependency unit for further management.9

The Santorini consensus conference (1999) determined obesity 
(BMI>30 kg/m2), collection of pleural effusion, APACHE 2 
score ≥6, CRP more than 15 mg/dl as the severity criteria and 
recommended this as the transfer criteria. The practice guidelines 
(2006) in acute pancreatitis consider organ dysfunction as the 
most important reason for transfer and stated that assessment 
of the patients with decreased blood pressure and renal failure 
who show no response to hypoxia in particular should be 
transferred to ICU immediately and advised the aggresive 
fluid replacement.9 In the present study, out of total 10 patients 
having unfavourable outcome, 8 (80%) had CRP≥15mg/dl, in 
the remaining two, CRP level assessment was not done. 

According to guide lines by British society of Gasteroenterology 
(1998) pancreatic necrosis of more than 50% or acute exudates 
collection in multiple sites by CECT or complication of organ 
dysfunction necessitates shifting of the patient to SICU.50,69 In 
the present study total 21(70%) cases had undergone CECT 
scan. Among eight severe cases, 7 (88%) cases; out of 8 
moderate cases 7(88%) cases, 1 (100%) critical case and out 
of 13 mild cases 6 (46%) had undergone CECT scan. Among 
them 11 (53%) had necrotizing and 10 (47%) had edematous 
pancreatitis. 
With advent of CT scan, Contrast Enhanced CT scan has 
become invaluable in determining disease severity in acute 
pancreatitis. It gives an objective assessment of the disease 
state and need of intervention. Various CT grading i.e Balthazar, 
Japanese ministry of health and family welfare CT grading etc 
are in use.14,15

It is based on the degree of pancreatic swelling, the amount of 
fluid in the peripancreatic tissue and the degree of non perfusion 
of the pancreas.15 In the present study, among 7 severe cases, who 
had undergone CECT scan 5 (72%) had Balthazar score more or 
equal to 5. Among moderate cases, who had undergone CECT 
scan 4 (72%) had CTSI ≥5. Among 12 patients with CTSI ≥5, 
7 (58%) had unfavourable outcome. The 3 (75%) died patients 
also had CTSI ≥5. Out of 10 SICU shifted patient 7 (70%) had 
CTSI ≥5. As per Japanese severity criteria for acute pancreatitis, 
those patients who had clinical criteria score ≥3 and/or CT grade 
≥2 were total 12 in number; no one had mild disease and out of 
them 8 (67%) had severe, 1 (8%) had critical and 3 (25%) had 
moderate severity disease. Out of these 12 patients, 10 (84%) 
were conservatively managed, two (16%) were operated upon. 
Total 9 patients (75%) had to be shifted to SICU and 3 (25%) 
were managed in ward by oxygen support conservatively. Out 
of the 9 patients shifted to SICU, 2 (22%) were operated case. 
So every patient needed some sort of respiratory intervention. 
Out of them 4 (34%) died. Patients with score of clinical criteria 
of <3 and/or CT grade <2 were remaining 18; out of them 13 
(72%) had mild and 5 (28%) had moderate disease. Of them 
only one who had moderate disease was managed in SICU. 
A third patient with acute pancreatitis develops complications 
and a quarter of these will die of them, these complications may 
be either local or regional or systemic.16

Most of these complications occur in conjunction with severe 
acute pancreatitis and they provide basis for defining four 
categories of severity.17

Atlanta symposium, 1992 defined local complication of severe 
acute pancreatitis in terms of pancreatic necrosis, pseudocyst and 
abcess. The revised Atlanta classification, also recommended 
few introduction in the locoregional complications after better 
understanding of etio-pathogenesis of acute pancreatitis.7,18,19 
Although ascites was more common local complication in the 
present study, its relation with severity and adverse outcome 
could not be made. Among local complication Walled Off 
Necrosis (WON) and infective complications and vascular 
complications were significantly associated with disease severity 
(100%) and unfavourable outcome (100%). Pleural effusion 
was most common systemic complication and its aggravated 
pathological complications, lung consolidation and ARDS were 
significantly associated with disease severity and unfavourable 
outcome and thus mortality. After the study of new Japanese 
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severity scoring system for acute pancreatitis, it is found that the 
scoring systems is effective and accurate in predict the disease 
course and outcome. Urgent intervention and close monitoring 
in the patient found to be having severe disease based on this 
scoring systems, can change the disease course well before in 
time, morbidity and mortality thus can be limited. 

CONCLUSION
After application of standard criteria included in new Japanese 
severity scoring system for acute pancreatitis, it was clearly 
evident that patients (40%, n=12) with Japanese criteria clinical 
score ≥3 and/or CT grade ≥2 were significantly associated 
with moderate to severe disease severity (100%, n=12) and 
unfavourable disease outcome (75%, n=9) and thus mortality 
(33%, n=4) also. All these patients (100%, n=12) needed some 
sort of respiratory management in form of oxygen support, 
CPAP or ventilatory support. These patients had lengthier mean 
duration of hospital stay (12 days). Among available blood 
investigation hemoconcentration (PCV>48%) is associated 
with unfavourable outcome. CRP level ≥15 mg/dl significantly 
reflects the disease severity and unfavourable outcome. 
Balthazar CTSI ≥5 and diagnosis of necrosis involving more 
than 30% of pancreatic parenchyma is associated with poor 
prognosis and development of adverse outcome. All these 
individual parameters are associated with poor prognosis and 
warn clinician regarding possible adverse outcome of the 
disease.
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A Clinical Study of Peripheral Vascular Disease in Diabetes Mellitus 
With Special Reference to Ankle Brachial Pressure Index and Colour 
Doppler Ultrasonography
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ABSTRACT

Introduction: Diabetes mellitus is known to the human society 
since antiquity, possibility to the oldest text existing, the Ebers 
papyrus of Egypt written about 3500 yrs ago. The most appropriate 
term was given to the disease by Sushruta as `Madhumeha' in 
the 6th century AD where he made an elaborate account of it in 
Sushruta Samhita. Present study aimed to know the prevalence 
and the clinical profile of PVD in patients with DM and to conduct 
a comparative assessment of the Ankle Brachial Pressure Index 
and Color Duplex Ultrasonography in PVD patients having DM.
Material and methods: The study was undertaken for a period of 
one year from 1st July 2005 to 30th June 2006, in the Department 
of Medicine comprising of patients of diabetes admitted in all the 
units at Assam Medical College and Hospital, Dibrugarh
Results: The resting ankle brachial pressure index was measured 
with a hand held Doppler probe to measure the systolic brachial 
pressure and the systolic ankle pressure in both the limbs. A total 
of 12 cases showed abnormal ABI of which 2 cases had AB1 less 
than 0.5, and 8 cases had ABI values between 0.5-0.9.
Conclusion: In our observation, Ankle Brachial Pressure Index 
(ABI) is a simple, cheap, reliable and reproducible method with 
high specificity of 97% and positive predictive value of 94.1%. 
Routine screening of patients of diabetes with ABI may be 
recommended for early diagnosis and treatment of PVD.

Keywords: Peripheral Vascular Disease, Diabetes Mellitus, 
Ankle Brachial Pressure, Colour Doppler, Ultrasonography

INTRODUCTION 
Diabetes mellitus is an important health problem that is widely 
prevalent all over the world and the prevalence has increased 
dramatically over the last two decades.1,2 PVD is associated 
with high rates of non fatal cardiovascular ischemic events 
(MI, stroke and other thromboembolic phenomena), increased 
morbidity and mortality. It is one of the major causes of 
mortality among the elderly population.3 Since diabetes itself 
is a risk factor for atherosclerosis, PVD is also several times 
more common amongst the diabetes patients compared to non- 
diabetes4 It is interesting to note that foot related disorders 
are one of the commonest causes of hospitalization among 
patients with DM. Patients of PVD may be asymptomatic or 
present with intermittent claudication, ischemic rest pain and or 
gangrene. The signs and symptoms of ischemic develop when 
the atherosclerotic narrowing of the blood vessels exceeds 
70% of the lumen (critical stenosis). In the absence of clinical 
symptoms and signs in the early stages of the disease, the 
emphasis of management in patient of PVT) lies in the early 
detection of the disease so as to prevent or at least reduce the 
rate of complications. The gold standard for diagnosis of PVD 
is angiography. However the use of this technique is limited 

due to its invasive nature as well as the use of contrast agents 
which may be harmful in patients with nephropathy and DM. 
The noninvasive techniques like Ankle Brachial Pressure 
Index (ABU ABPI) and Duplex ultrasonography are coming 
to the forefront for early diagnosis of PVD ABI is the ratio of 
the peak systolic pressure in the ankle and brachial artery. It 
is a quick, reliable and sensitive method to detect subclinical 
diseasel4. ABI is inversely proportional to the degree of 
generalized atherosclerotic narrowing of critical vessels. If the 
cut off point is taken as 0.9, it is 90% sensitive and specific 
in detecting angiographically defined diseases.5 However ABI 
is less sensitive test in diabetes in the presence of detectable 
peripheral neuropathy. Color Duplex Ultrasound (CL)U) and 
Color Waveform Doppler combine sonography and Doppler 
analysis to localize and determine the significance of a stenosis 
or occlusion. It detects and localizes haemodynamically 
significant lesions in the aortofemoral segment as effectively as 
angiography. It is also helpful in localizing high grade stenotic 
lesions from the iliac to popliteal arteries. A significant number 
of patients with DM present with various complications every 
year in Assam Medical College and Hospital, Dibrugarh, This 
institute has been catering medical treatment to all the districts 
of Upper Assam including some areas of Arunachal Pradesh, 
Nagaland, Manipur etc. So far as our knowledge goes, no study 
has been conducted in this group of the diabetic population 
to detect PVD as yet. Therefore it is thought appropriate to 
undertake a study on PVD in patients of diabetes mellitus in 
Assam Medical College and Hospital, Dibrugarh. The aim was 
to study the prevalence and the clinical profile of PVD in patients 
with DM and to conduct a comparative assessment of the Ankle 
Brachial Pressure Index and Color Duplex Ultrasonography in 
PVD patients having DM. The prevalence of hypertension is six 
times more common in diabetes mellitus than normal population 

MATERIAL AND METHODS 
The study was undertaken for a period of one year in the 
Department of Medicine comprising of patients of diabetes 
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admitted in all the units at Assam Medical College and Hospital, 
Dibrugarh. A total number of 80 cases of diabetes mellitus were 
included in the present study.

Inclusion Criteria: All patients suffering from Diabetes 
mellitus, diagnosed on the basis of past medical history, drug 
treatment for diabetes (insulin or oral hypoglycemic agents), 
and/or criteria outlined by the World Health Organization, 
irrespective of severity, duration of diabetes, presence or 
absence of chronic complications were taken up for the study. 
Only Type 2 Diabetes patients were included in the study. 
Duration or disease, Family history, Habit of smoking, AIcohoI 
consumption were determined from history and available 
BMI was determined using by Quetelet Index (Weight in Kg./ 
Height in meter2). Blood pressure was categorized according 
to JNC-7 (VII) classification. Complication of diabetes mellitus 
were detected by clinically or by relevant investigation e.g. 
Fundoscopy, Urine examination, Resting ECG, etc.

Criteria for the Diagnosis of Diabetes Mellitus: Symptoms 
of diabetes plus random blood glucose concentration 11.1, 
mmol 1 L (200 mg / dl)Or Fasting plasma glucose > 7.0 mmol 
1 L (126 mg 1 dl).Two hour plasma glucose 11.1 mmol l 
L (200 mg 1 dl) during an oral glucose tolerance test. In the 
absence of unequivocal hyperglycemia and acute metabolic 
decornpensation, these criteria should be confirmed by repeat 
testing on a different day. Random is defined as without regard 
to time since the last meal. Fasting is defined as no caloric intake 
for at least 8 hour.

Ankle Brachial Pressure Index: Blood pressure recordings 
were made of posterior tibial pulses in the lower limb by inflating 
the cuff proximal to the ankle, and the readings were taken as 
the ankle pressure. The ankle-brachial index (ABI) ratio was 
calculated in every subject. The criterion for definition of PVD 
was an ABI < 0.9. The sensitivity and the specificity of the ABI 
were compared with the presence of atherosclerotic plaques by 
Colour Doppler. The positive and the negative predictive values 
for the test were also compared.

STATISTICAL ANALYSIS
Tables were prepared with the help of SPSS version 21. 
Descriptive statistics were used to generate results.

RESULTS
The present study was conducted among the patients admitted 
with diabetes in the various units of Department of Medicine, 
Assam Medical College and Hospital, Dibrugarh. A total of 80 
(eighty) patients with Diabetes were evaluated in the present 
study for the presence of Peripheral Vascular Disease. A total 
of 16 cases (20%) were smokers while another 8 cases (10%) 
were addicted to both smoking and alcohol in the present study 
(total of 24 cases). 13 cases (16.75%) were addicted to alcohol. 
A majority or the patients (53.75%) did not give history of any 
history of alcoholism or smoking. 60% of the smokers in the 
present series had PVD with Diabetes.
Table-1 shows a total of 8 patients (30.8%) who were diabetics 
for more 6-11years of duration had PVD in the present study. 
Another 3 cases of PVD were diagnosed in those patients who 
were diabetics for more than 11 years duration (27.3%). None 
of the newly diagnosed cases had any evidence of PVD in the 

present study.
Table-2 shows that the resting ankle brachial pressure index 
was measured with a hand held Doppler probe to measure the 
systolic brachial pressure and the systolic ankle pressure in both 
the limbs. A total of 12 cases showed abnormal ABI of which 
2 cases had AB1 less than 0.5, and 8 cases had ABI values 
between 0.5-0.9.
Table-3 shows the results of color duplex ultrasonography 
(CDU) in the cases in both. the limbs. A total of 14 cases 
(17.5%) were found to have abnormal CDU in the form of 
atherosclerotic plaques in the blood vessels and calcification of 
the intimal wall.

DISCUSSION
Diabetes is in the top 5 of the most significant diseases in the 
developed world. It occurs throughout the world, but is more 
common (especially type 2) in the more developed countries. 
The greatest increase in prevalence is, however, expected to 
occur in Asia and Africa, where most patients will likely be 
found by 2030. The knowledge of the various complications 
of diabetes is essential to counter the gloomy forecast of a 
rapidly expanding diabetes epidemic. Peripheral vascular 
disease is common in diabetic patients and is responsible for a 
substantial proportion of morbidity in Diabetes. The purpose of 
this study was to study the clinical features of PVD in patients 
with DM and then to investigate the association of ABI and 
CDU in those patients presenting with DM in Assam Medical 
College, Dibrugarh, which is a Tertiary Health centre in this 
part of Upper Assam. To the best of our knowledge, this is the 
first study of PVD in patients with diabetes that has been done, 
from this part of India. In the present study 80 patients who 
presented with DM during the period of 1st July 2005 to 30th 
June 2006 and agreed to take part in the study were screened 
for the prevalence of PVD. A total of 14 patients (17.5%) 
were found to have PVD when Ankle Brachial Pressure Index 
(ABI) was used as a screening method. A noble approach has 
been made here to discuss the data recorded already during 

Incidence
Duration Number of 

FVDS
Number of 
diabetics

Percentage (%)

< 1 Yr 0 9 0
1 Yr -5 yr 3 34 8.8
6 -10 yr 8 26 30.8
> 1 L yr 3 1 27.3
Total 14 80 -
Table-1: distribution of cases of pvd with duration of diabei'es_

ABI <0.5 > 1
Right 2 8 70
Left 1 10 69
Total 2 10 70

Table-2: Ankle brachial pressure index among the patients

CDU Right Left Bilat Total
Normal 68 66 66 66
Abnormal 12 14 11 14
Total 80 80 - 80

Table-3: Results of colour duplex ultrasound
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the period of the study. ABI < 0.9 was the cut off was used to 
define PVD in the present study. A total of 12 cases showed 
abnormal ABI of which 2 cases had ABI less than 0.5, and 8 
cases had A13I values between 0.50.9. The sensitivity of ABI 
is 71.4% and specificity is 97%. Thus 4 patients (28.6%) would 
not have been diagnosed if ABI was used alone for diagnosis 
of PVD. Conversely, 2 of the 12 cases diagnosed to be PVD 
based on ABI was classified as normal by CDU. The positive 
predictive value of ABI was found to be 83.3% and the negative 
predictive value was 94.1%.Earlier studies have suggested ABI 
as a reliable method for diagnosis of PVD and ABI value of 
<0.9 has a sensitivity of 95% compared to angiography. ABI has 
also been considered as a marker for increased risk of systemic 
vascular disease and has been shown to be a good predictor 
for coronary artery disease. Recent improvements in the field 
of imaging have introduced CDU scanning for diagnosis of 
PVD. The Doppler technology is very helpful for detection and 
grading of atherosclerotic plaques in the arteries. Premalatha 
G et al reported a specificity and sensitivity for ABI as 88.5% 
and 70.6% respectively. The positive predictive value in their 
study was 94.1% and- the negative predictive value was 53.4% 
in their series.6 In India the prevalence of PVD among South 
Indian Diabetes was reported to be 6.3 compared to Caucasians 
(Fowler FGR et al, Mohan V et al).7,8 A recently published study 
of National Urban Diabetes by Ramachandran A. et al observed 
the maximum number of individuals was diagnosed to have 
diabetes between the ages of 40 and 59.9 Rao P.V et al found 
that the prevalence of hypertension is six times more common 
in diabetes mellitus than normal population.10,11

CONCLUSION
From the present study it can be concluded that peripheral 
vascular disease in Diabetes Mellitus is more commonly 
associated than is generally believed. Atherosclerosis of 
the peripheral vessels is also associated with generalized 
atherosclerotic changes in the coronary and vascular beds. 
It is also associated with significant mortality and morbidity. 
Hence early detection of peripheral vascular diseases should be 
attempted to evaluate a proper treatment guideline for patients 
with diabetes. 
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and Hyperbaric Bupivacaine for Cesarean Sections
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Pradip Kumar Tiwari6

ORIGINAL RESEARCH

ABSTRACT

Introduction: Levobupivacaine showed a lower risk of 
cardiovascular and central nervous system (CNS) toxicity than 
bupivacaine which is the most popular local anesthetic agent 
in obstetric practice. The aim of this study was to compare the 
clinical effects (sensory block, motor block, hemodynamic 
effects, Apgar score at 1 and 5 minutes and adverse effects if 
any) of intrathecal 2.5 ml 0.5% isobaric levobupivacaine with 2.5 
ml 0.5% hyperbaric bupivacaine in spinal anaesthesia for lower 
segment caesarean section. 
Material and Methods: 150 pregnant women in ASA I - II group 
scheduled to have elective cesarean operation were allocated into 
the study. Patients were randomly divided into two groups. The 
combinations 12.5 mg levobupivacaine (0.5%) for Group L (n = 
75) patients, 12.5 mg hyperbaric bupivacaine (0.5%) for Group 
B (n = 75) patients were intrathecally administrated a total of 2.5 
cc. Sensory and motor block characteristics of the groups were 
assessed with pinprick and Modified Bromage scale; observed 
hemodynamic changes and side effects were recorded. 
Results: The time to reach maximum dermatome for the sensory 
block, time to regression by two dermatomes and time to regress 
to T12 dermatome was found to be significantly long in Group B. 
It was observed that in Group B the evolution of the motor block 
was faster and lasted longer. Ephedrine was required in more 
amount in group B. 
Conclusion: Levobupicaine with less side effect can be a good 
alternative to bupivacaine.

Keywords: Spinal Anesthesia; Levobupivacaine; Bupivacaine; 
Fentanyl; Cesarean Section

INTRODUCTION
Spinal anaesthesia was pioneered in humans by a German 
surgeon Dr August Bier on August 15th 1898 using Quinke 
method of entering the intrathecal space. 
The technique has been refined since then and has evolved into 
the modern concept of spinal anaesthesia. It provides simple, 
effective and safe analgesia in the peri-operative period. 
Current obstetric anaesthesia requires satisfactory analgesia 
and adequate muscle relaxation while minimizing the maternal 
and fetal side effects of the drug used Caesarean delivery with 
bupivacaine is now popular. 
Hyperbaric bupivacaine 0.5%, an amide local anaesthetic is 
presently the most common drug used for obstetric anaesthesia. 
Hyperbaric bupivacaine in 8% glucose is often used. Bupivacaine 
is hyperbaric in comparision with human CSF.1,2 Clinically, this 
manifests as an unpredictable median sensory block height with 
a large inter-individual spread and is occasionally associated 
with block failure when the spinal block has not spread high 

enough for surgery.3 Lateral position can be favoured in lateral 
position.1 Isobaric solutions are better in terms of cardiac 
complications as compared to hyperbaric solution.4,5 Therefore 
we cannot ascribe the difference of sensory and motor block 
between the two groups in our study to the difference of baricity 
only.
Levobupicaine are less toxic to heart and CNS. When 
administered for caesarean section it has been shown to 
have motor blockade of lesser intensity when compared to 
bupivacaine. It is considered more potent than ropivacaine due 
to its greater lipid solubility. The plain levobupivacaine has 
been shown to be truly isobaric with respect to CSF of pregnant 
women. Its use in this setting may therefore offer special 
advantages because this property may translate into a more 
predictable spread.
In this randomized study, the plan is to evaluate the influence of 
levobupivacaine on the quality of the block and the incidence 
of side effects, particularly hypotension and compare with the 
clinical effect of hyperbaric bupivacaine in spinal anaesthesia 
for caesarean sections. The aim of this study was to compare 
the clinical effects (sensory block, motor block, hemodynamic 
effects, Apgar score at 1 and 5 minutes and adverse effects if 
any) of intrathecal 2.5 ml 0.5% isobaric levobupivacaine with 
2.5 ml 0.5% hyperbaric bupivacaine in spinal anaesthesia for 
lower segment caesarean section.

MATERIAL AND METHODS
After obtaining ethical clearance 150 in-patients of Assam 
Medical College Hospital belonging to ASA I and II posted for 
elective lower segment caesarean section in the year 2014 will 
be included in this study. Sample size was based on inclusion 
and exclusion criteria.
Patients refusing regional anesthesia, having contraindications 
to spinal anesthesia, weight more than 100 kg, shorter than 150 
cm and taller than 175cm, having systemic diseases, expectant 
mothers with fetal anomaly, placenta previa, abruptio placenta 
were excluded from the study.
Pre-anaesthetic checkup was done for all patients and written 
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informed consent were taken. On the day of surgery, patients 
were shifted to the operation theatre in the left lateral position 
with an 18 G IV cannula secured and they were preloaded with 
Ringer Lactate 10ml/kg approximately 20 minutes prior to the 
administration of spinal anaesthesia. Noninvasive blood pressure 
monitor, pulse oximeter and ECG leads were connected for all 
patients and baseline values will be recorded. Supplementary 
oxygen were provided at the rate of 5 litres/min via a face mask.
Under strict aseptic precautions 2.5ml of the study drug were 
loaded by an anaesthesiologist not involved in the study. 
Therefore, the patient and the anaesthesiologist performing the 
spinal block and recording the intraoperative and postoperative 
data were noted. The study drug was injected into L3-L4 
subarachnoid space using 25 G pencil tip spinal needle after 
confirming free flow of cerebrospinal fluid and the time of 
injection will be recorded as 0 minutes. Following this the 
patients will be made to lie supine immediately and a wedge 
of 15˚ will be placed below the right buttock for left uterine 
displacement. Surgery will commence after loss of sensation to 
pinprick at T6 level.
Following parameters were noted:
Sensory Block: Pin prick test was to assess the sensory block 
and patients asked about the sensation.

Onset time for the sensory block: Defined as the time between 
injection of the drug to loss of sensation at L1 level.

Sensation at Sensory duration: Defined as the period between 
injection and recovery of L1 level. The time for two dermatomal 
segments regression of sensory level was noted.

Motor Block: Assesed by using Modified Bromage Scale. This 
was performed every minute until complete motor blockade 
and then every fifteen minute until recovery of complete motor 
function.

Onset Time for Motor Block and Block Duration: Time 
taken for complete block and recovery were taken as onset and 
total block duration.
The degree of motor block was assessed using ‘Modified 
Bromage Scale’ –
Quality of Intraoperative Analgesia: Was assessed on a four 
point modified Belzarena scale 
Hemodynamic changes: Heart rate, systolic and mean arterial 
pressure and oxygen saturation was recorded every 5 minutes 

till delivery of the baby and following this every 10 minutes 
till the end of surgery. 20 units of oxytocin was added to the 
intravenous drip and was allowed to flow at the rate of 2ml/min. 
Apgar score assessed by the attending paediatrician at 1 and 5 
minutes was recorded. If inadequate or failed block occurred, 
we switched to general anaesthesia. Patients was monitored 
for 2 hours and later 6th hourly to know the duration, quality, 
intensity of pain and any adverse effects if any. The patients 
were also observed for the development of PDPH and were 
followed up for 3 to 4 days.

STATISTICAL ANALYSIS
Descriptive statistics were used and mean and percentage 
were calculated. ANOVA was used for doing comparision 
between two drugs levobupivacaine and bupivacaine. With 5 % 
significance level assessment with descriptive study was carried 
out.

RESULTS
There has been no statistical difference between groups in terms 
of their demographic characteristics and the duration of the 
operation (Table-1). Equal level of anaesthesia and analgesia 
was seen in both groups. 
Shorter time of onset seen in group B. The time taken for the 
sensory block to reach maximum level was longer in Group L 
and its maximum sensory block level was lower (p < 0.05). 
The time to regression by two dermatomes for the sensory block 
and time for complete sensory recovery were longer in Group B 
(p < 0.05) (Table-2).
The time to onset of motor block in Group B wasshorter than 
Group L (p< 0.05). Motor block developed faster andlasted 
longer with the hyperbaric bupivacaine (p< 0.05) (Table-3).
Hypotension and bradycardia were more common in the B 
group (p< 0.05). In addition, nausea and vomiting were noticed 
more frequently in the B group though statistically insignificant 
(p > 0.05) (Table-4).
Other side effects such as headache, backache and itching in 
the groups were similar. It was observed that the requirement of 
intraoperative ephedrine was higher in Group B, as incidence of 
hypotension was more in group B (Figure-1) and the time to first 
analgesic requirement was longer in Group B (p > 0.05).

DISCUSSION 
In our study, sensory block levels required for cesarean section 
were achieved in both groups, and it was observed that the 
hemodynamic stability with levobupivacaine was better 
maintained.
In the study we found the mean time for onset of sensory block 
for group bupivacaine is 1:40 minutes ± 0:11 min and that for 
levobupivacaine is 1:51 minutes ± 0:13 minutes. Significant 
differences found between the study groups in respect to 
the time for onset of sensory block. Gulen Guler et al10 in in 
their comparative study in LSCS operations found onset of 

Groups
Group–L 

(Mean ± S.D.)
Group–B 

(Mean ± S.D.)
Age (years) 23.77 ± 4.01 24.04 ± 11.08
Height (cm) 160.33 ± 4.04 161.00 ± 2.80
Weight (Kg) 60.17 ± 4.01 60.61 ± 2.98
Gestation (weeks) 39.10 ± 0.40 38.53 ± 0.57
Surgical Time (min) 48.60 ± 2.89 47.44 ± 3.70

Table-1: Demographic Data

Groups p value
Group–L (Mean ± S.D.) Group–B (Mean ± S.D.)

Time to Onset of Sensory Block (min:Sec) 1:51 ± 0:13 1:40 ± 0:11 < 0.001
Time for Two Segment Regression (min) 70.27 ± 5.69 76.13 ± 6.55 < 0.001
Time for Complete Sensory Recovery (min) 156.93 ± 16.60 167.60 ± 10.25 < 0.001

Table-2: Characteristics of Sensory Blocks
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sensory block for bupivacaine was 1.46 ± 0.50 minutes and 
levobupivacaine was 2 ± 0.37 minutes which is in accordance 
with our study. Ayesha Goyal et al13 in their study also found 
similar results, onset of sensory block for levobupivacaine was 
2.1 ± 0.15 minutes and for bupivacaine was 1.7 ± 0.23 minutes. 
F. Fattorini and colleague7 in their study on orthopaedic 
surgery found onset time of bupivacaine was 9±5 minutes 
and levobupivacaine was 12±6 minutes, similarly Thepakorn 
Sathitkarnmanee and their colleagues9 found onset time of 
bupivacaine was 17.37 ± 7.99 and for levobupivacaine was 
15.35 ± 7.29 which are longer than our study may be because 
our patients were pregnant and may be of methodology. 
In the study we observed that total time for complete sensory 
recovery for bupivacaine was 167.60 ± 10.25 minutes and 
for levobupivacaine was 156.93±16.60 minutes which is 
stastistically significant (p<0.05). Thepakorn Sathitkarnmanee 
and their colleagues9 in the study for lower limb surgeries found 
duration of sensory block for bupivacaine was 137.02 ± 40.01 
minutes and levobupivacaine was 136.14 ± 45.32 minutes, 
statistically insignificant but duration were nearer to our study. 
In another study by Gulen Guler et al10 regression time to T12 
for the sensory block for bupivacaine was 145.50±11.01 minutes 
and for levobupivacaine was 162.33±10.56 minutes, which is 
statistically significant (p<0.05). In another study conducted 
by Christian Glaser and their colleagues6 found duration of 
sensory block for levobupivacaine group was 228±77 and for 
bupivacaine group was 237±88, which are longer than our study.
The time for two segment regression for bupivacaine was 
76.13±6.55 minutes and for levobupivacaine was 70.27±5.69 
minutes, in our study which is statistically significant (p< 

0.05). Gulen Guler et al10 found that time for two segment 
regression for bupivacaine is 76.16 ± 13.86 minutes and for 
levobupivacaine is 71.43±12.96 minutes, which is significant 
(p<0.05) and is in accordance with our study. Ayesha Goyal13 
also found results similar to our study, regression for bupivacaine 
was 86.35±16.72 minutes and for levobupivacaine was 79.34 ± 
13.86 minutes in their study. Christian Glaser et al6 noted that 
time for two segment regression for bupivacaine was 155±50 
and for levobupivacaine was 152±48 which is longer than our 
study, may be because of methodology.
Quality of intra operative analgesia was satisfactory in most 
of the patients in both groups and the anaesthesia was well 
accepted by most of the patients in both groups.
In the study we observed that onset for motor block in bupivacaine 
group was 3:28 ± 0:28 minutes and for levobupivacaine was 
4:22±0:34 minutes, which is statistically significant (p< 0.05). 
Thepakorn Sathitkarnmanee and their colleagues9 found that 
onset for motor block for bupivacaine was 4.45±3.25 minutes 
and for levobupivacaine was 4.70±4.56, which are nearer to 
our values. Even in the study of caesarean sections performed 
by Gulen Guler et al10 found motor onset of bupivacaine to be 
2.36±0.61 minutes and for levobupivacaine 4.1±0.88 minutes 
which is significant statistically (p< 0.05). Even Ayesha Goyal 
et al13 found results similar to our value. Onset for bupivacaine 
was 2.2±0.59 minutes and for levobupivacaine was 3.9±0.71 
minutes. Christian Glaser et al6 showed onset time motor block 
for bupivacaine (9±7) and for levobupivacaine (10±7) to be 
longer. Fattorini53 et al in 2006 in their study for orthopaedic 
surgery also found onset time for motor block of bupivacaine 
to be 8±4 minutes and for levobupivacaine was 11±6 minutes, 
though statistically significant (p< 0.05) but onset time was 
longer than our study may be because our study was conducted 
in pregnant patients.
 We found the total duration of motor block for Bupivacaine 
group was 141.33±9.35 minutes and for Levobupivacaine group 
was 119.33±11.31 minutes in our study.Gulen Guler et al10 also 
found similar results where total duration of motor block for 
bupivacaine was 99 ± 9.13 minutes and for levobupivacaine 
was 132.66±7.15 minutes. Feroz A Dar et al12 also found 
results in accordance with our study, total duration of motor 
block in levobupivacaine group was 135±15.6 minutes and in 
bupivacaine group was 145 ± 20.5minutes, (p< 0.05). Fattorini 
et al7 found total duration of motor block in bupivacaine 
was 245 ± 86 minutes and for levobupivacaine was 256±86 
minutes. Thepakorn Sathitkarnmanee et al9 in their study 
also found motor duration longer than our study where motor 
duration of bupivacaine was 353.42±82.41 minutes. and for 
levobupivacaine was 340.41±80.61 minutes, may be because of 
slight difference in methodology.
Gulen Guler et al10 observed complete motor block in all patients 
receiving either bupivacaine or levobupivacaine for caesarean 
sections. We also found complete motor block in all patients of 
both groups receiving bupivacaine and levobupivacaine.

Groups p value
Group–L (Mean ± S.D.) Group–B (Mean ± S.D.)

Time to Onset of Motor Block (Min:Sec) 4:22 ± 0:34 3:28 ± 0:28 < 0.001
Time for Duration of Motor Block (min) 119.33 ± 11.31 141.33 ± 9.35 < 0.001

Table-3: Characteristics of Motor Blocks

Side Effects Group–L Group–B p 
valuen % N %

Nausea 6 6.67 12 16.00 > 0.05
Vomiting 2 2.67 6 8.00 > 0.05
Headache 1 1.33 2 2.67 > 0.05
Itching 0 0.00 1 1.33 > 0.05
Bradycardia 0 0.00 4 5.33 < 0.05

Table-4: Side Effects
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In our study hypotension occured in both the groups but more 
fall in blood pressure was observed in bupivacaine group (p< 
0.05) with more need for inj ephedrine (p< 0,05), which were 
statistically significant.
Gulen Guler et al10 also showed similar results with 5 out of 
30 for group Levobupivacaine and 11 out of 30 for group 
Bupivacaine showed hypotension, which was significant 
(p<0.05) with more need for ephedrine. Herrera R et al11 in their 
study of haemodynamic effect on patients agent 65 yrs for sub 
arachnoid anaesthesia showed similar results with the incidence 
of hypotension was statistically significantly higher (p<0.05) in 
group BUPI (38.3%) compared to group LEVO (13.3%). Our 
results were also similar to Ayesha Goyal et al13 where they 
found hypotension more in the group of bupivacaine. But in the 
study conducted by Thepakorn Sathitkarnmanee et al9 observed 
hypotension in 5 out of 35 in Levobupivacaine group, and 1 
out of 35 in Bupivacaine, though not significant. Also study 
conducted by Feroz A Dar et al12 did not found any significant 
differences in both the groups when hypotension was compared.
In the study we did not observe much changes at heart rate in 
both groups except for 4 patients in bupivacaine group who had 
bradycardia and were treated with atropine.
9 out of 30 patients in bupivacaine group and 2 out of 30 
patients in levobupivacaine group had bradycardia in the study 
of Gulen Guler et al10, which was stastistically significant (p< 
0.05). Incidence was high may be because of fentanyl, which 
was used as adjuvant intrathecally in their study. F Fattorini et 
al7 in study of spinal anaesthesia for ortho paedic surgery did not 
find any significant changes in heart rate. Herrera R et al11 found 
that heart rate (HR) decreased at 30 minutes after anaesthesia 
onset (5% in group BUPI versus 9% in group L) 
Ayesha Goyal et al13 in their study for caesarean sections also 
found APGAR scores at 1 min and 5 min and umbilical cord 
gas analysis showed no significant difference between the two 
groups which were similar to our study.
Incidence of side effects like nausea, vomiting, bradycardia, 
itching, were more in bupivacaine group though all got treated 
with no sequelae.Gulen Guler et al10 in also found incidence 
of nausea and vomiting higher in bupivacaine group whereas 
headache, itching and others had similar incidence in both groups. 
Incidences of side effects were more in bupivacaine group.13,14 
M. Mantauvalou et al8 found little differences in incidence of 
side effects in both the groups which were not significant.In 
regional anaesthesia for caesarean sections, nausea and vomiting 
can occur due to a few factors. Decrease in cerebral blood flow 
can be a cause for it. Other reasons are related to the level where 
block reaches. In our study the doses we administered developed 
adequate blocks, and caused less hypotension.

CONCLUSION
We conclude that single-shot spinal anesthesia performedwith 
both local anesthetic drugs provides fast and effective 
induction of surgical anesthesia for elective cesarean section. 
Levobupicaine with less motor block time is a better alrenative 
for cesarean section.
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Onset and Duration of Sensory and Motor Blockade of Bupivacaine 
Supplemented with Clonidine and Dexmedetomidine Administered 
Intrathecally – A Clinical Comparative Study
Arunima Saikia1, Diganta Bora2, Arnav Das3, Pradip Kumar Tiwari4

ORIGINAL RESEARCH

ABSTRACT

Introduction: For prolongation of anaesthesia various adjuvants 
were used. Present study was done to compare and evaluate 
the efficacy of intrathecal hyperbaric Bupivacaine 12.5 mg 
supplemented with 30 µg Clonidine and 3 µg Dexmeditomidine 
in spinal anaesthesia for gynaecological procedures
Material and Methods: The study was of 100 patients for lower 
abdominal surgeries for gynecological procedures, who were 
randomly divided into two groups to receive intrathecally either 
clonidine (Group I) or dexmedetomidine (Group II) combined 
with bupivacaine (heavy) 0.5%, and the main goal was to compare 
the onset and duration of sensory and motor block provided. 
Results: In our study, we found that the onset of sensory block in 
Group I (Bupivacaine + Clonidine) to be 2.8 ± 0.75 minutes (mean 
± S.D) and that by Group II (Bupivacaine + Dexmedetomidine) to 
be 2.6 ± 0.68 minutes (mean ± S.D) p>0.05. 
Conclusion: Both the study groups shows that intrathecal 
adjuvants Dexmedetomidine (3mcg) and Clonidine (30mcg) were 
equally potent and had similar effects on sensory and motor block 
without any side effects.

Keywords: Dexmedetomidine, bupivacaine, clonidine, 
intrathecal

INTRODUCTION
Tissue injury in surgery is due to release of inflammatory 
mediators1 Peripheral receptors are activated by inflammatory 
mediators.1 During normal physiology, pain sensations are 
elicited by activity in unmyelinated (C-) and thinly myelinated 
(Ad-) primary afferent neurons that synapse with neurons in 
the dorsal horn of the spinal cord. Sensory information is then 
relayed to thalamus and brainstem.
 Mild to severe acute pain, can affect nearly every organ function 
and may adversely influence postoperative outcome leading 
to morbidity and even mortality. Appropriate and effective 
management can improve quality of life. Therefore effective 
management of postoperative pain is not only human but is a 
very important aspect of postoperative care.
Postoperative analgesic modalities include regional anaesthesia 
and analgesia (spinal, epidural, combined spinal and epidural), 
peripheral nerve blocks (both upper and lower limb blocks), 
oral and parenteral analgesia (drugs like opioids, NSAIDS etc) 
intraspinal opioids as well as TENS and physical therapy and 
cryoanalgesia. 
The sole essence of anesthesia is pain relief in peri and post 
operative period. Regional anesthesia has emerged as an 
important technique, with simplicity, effectiveness and safety as 
its added advantages.
Neuraxial block for lower abdominal and lower limb surgeries 
are becoming popular as it has many advantages over general 

anesthesia. Spinal anesthesia consists of temporary interruption 
of nerve transmission in the subarachnoid space produced by 
the injection of a local anesthetic solution in the subarachnoid 
space. 
Neuraxial anaesthesia are better utilized in the prolongation of 
anaesthesia. In addition to these adjuvants, alpha-2 adrenergic 
receptor agonist are also used. The activation of this receptors 
represents another inherent pain control network of the central 
nervous system. The alpha-2 adrenergic receptor exists in the 
substantia gelatinosa of the dorsal horn in humans, which is a 
primary site of action by which this class of drugs can inhibit 
somatic pain. This receptor system also exists in the brain where 
it can produce sedation. Cardiovascular depression from alpha-2 
adrenergic agonists can occur at both brain and spinal cord sites. 
CLONIDINE, is a partial a2-adrenoreceptor agonist used 
intrathecally, along with local anaesthetics it increases the 
motor and sensory blockade.
DEXMEDETOMIDINE, a highly selective α2-AR agonist with 
a relative high ratio of α2/ α1 activity (1620;1)3, which is eight 
times higher than that of clonidine. It possesses all the properties 
of analgesics, perioperative sympatholysis and haemodynamic 
stabilizing properties but lack respiratory depression, making 
it a safe adjuvant. Our aim was to compare and evaluate the 
efficacy of intrathecal hyperbaric Bupivacaine 12.5 mg 
supplemented with 30 µg Clonidine and 3 µg Dexmeditomidine 
in spinal anaesthesia for gynaecological procedures.

MATERIAL AND METHODS
100 patients in the age group 30-60 and ASA grade I and II were 
studied. Patients with spine deformity, infection at the injection 
site, coagulopathy, hypovolemia, increased intracranial 
pressure, indeterminate neurologic disease, communication 
problems, known hypersensitivity to local anaesthetics, were 
excluded from the study. Sample size was based on inclusion 
and exclusion criteria
Patients were allocated into two study groups – Group I 
receiving spinal anesthesia with 12.5mg (2.5ml ) hyperbaric 
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bupivacaine, 30 mcg clonidine (0.2ml) and 0.1 ml NS and group 
II receiving 12.5mg (2.5ml ) hyperbaric bupivacaine + 0.3 ml 
(3mcg) of dexmedetomidine from a solution of 100 mcg diluted 
with 10 ml NS. A total drug volume of 2.8 ml is injected.
 Pre-anaesthetic checkup was done for all patients and written 
informed consent was taken. On the day of surgery, patients 
were shifted to the operation theatre, and cannulated with an 
18 G IV cannula and they were preloaded with Ringer Lactate 
10ml/kg. Noninvasive blood pressure monitor, pulse oximeter 
and ECG leads were recorded. Supplementary oxygen was 
provided at the rate of 5 litres/min via a face mask. 
Under strict aseptic condition, spinal anesthesia was performed. 
The study drug of 2.8 ml was injected into L3-L4 sub arachnoid 
space using 25 G quincke spinal needle after confirming free 
flow of cerebrospinal fluid and the time of injection will be 
recorded as 0 minutes.
A decrease in NIBP less than 30% (compared with mean blood 
pressure ) was treated with 3mg of intravenous ephedrine. A 
heart rate of less than 50/min was treated with 0.6 mg iv atropine.
VAS can assess the degree of sensory block.  Sensory block 
height was assessed by loss of sensation to pin prick using a 22 
G blunt hypodermic needle in the midclavicular line at 1 min 
interval after injection for 5 mins interval, until 2 consecutive 

levels of sensory block were identical.
Surgery was initiated once the level of sensory block reached 
T10. Block was considered as adequate when the sensory level 
reached T6. Assesments were continued every 15 mins after 
completion of surgery until regression to T10. The degree of 
motor block was assessed by the modified Bromage scale
Any adverse effects in the postoperative periods like nausea, 
vomiting, sedation, respiratory depression, pruritis, headache, 
backache or neurological symptoms etc. was noted.
The level of sedation score was assessed by Ramsay sedation 
scale.

STATISTICAL ANALYSIS
Descriptive statistics were used and mean and percentage were 
calculated. ANOVA was used for doing comparision between 
two drugs bupivacaine supplemented with clonidine and 
dexmedetomidine.

RESULTS
Spinal anaesthesia was successfully accomplished in all 
patients. The demographic profile was observed from time 
to time (Table-1). The overall quality of anaesthesia was also 
similar in both groups. The SBP showed a decreasing trend 
during the initial 15 min intra-operatively in both groups and 

Group–I (mean ± S.D.) Group–II (mean ± S.D.) “P” value
Onset of sensory block t10 2.8 + 0.75 2.6 + 0.68 P = 0.1656 ˃ 0.05

Table-1: onset of sensory block

Group–I (Mean ± S.D.) Group–II (Mean ± S.D.) “p” Value
Onset of motor block B1 2.9 ± 0.78 2.66 ± 0.47 P = 0.0654 ˃ 0.05
Onset of motor block B2 5.06 ± 1.07 4.88 ± 0.82 P = 0.3474 ˃ 0.05
Onset of motor block B3 7.7 ± 0.86 7.4 ± 0.97 P = 0.1936 ˃ 0.05

Table-2: Onset of Motor Block

Group–I (Mean ± S.D.) Group–II (Mean ± S.D.) “p” Value
Duration of Motor Block B1 231.2 ± 27.6 225 ± 25.15 P = 0.2432 ˃ 0.05
Duration of Motor Block B2 211.2 ± 26.31 202.7 ± 23.06 P = 0.0890 ˃ 0.05

Table-3: Duration of Motor Block

Group–I (Mean ± S.D.) Group–II (Mean ± S.D.) “p” Value
Duration of Sensory block till T10 253.4±28.11 264.3 ±34.07 P = 0.0837 ˃ 0.05

Table-4: Duration of Sensory Block till T10

Group–I (n = 50) Group–II (n = 50) “p” Value
N % n %

Hypotension 12 20.00 36 60.00 > 0.05
Bradycardia 20 33.33 16 26.67 > 0.05
Sedation (Ramsay’s Scale): 1 0 0.00 0 0.00 > 0.05
   2 52 86.00 40 66.67 > 0.05
   3 8 14.00 20 33.40 > 0.05
   4 0 0.00 0 0.00 > 0.05
   5 0 0.00 0 0.00 > 0.05
   6 0 0.00 0 0.00 > 0.05
Respiratory Depression (RR < 10/min) 0 0.00 0 0.00 > 0.05
Shivering 12 20.00 8 13.33 > 0.05
Nausea/Vomiting 4 6.67 0 0.00 > 0.05
Pruritus 0 0.0 0 0.00 > 0.05

Table-5: Quality of Surgical Anaesthesia
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thereafter it was stable, but these changes were statistically not 
significant when compared at corresponding time intervals. No 
significant changes were observed in case of HR and DBP 
In both the groups, sensory and motor block characteristics 
were same. From table-1 and 2 we can see that the onset is 
statistically significant. Table-3 and 4 shows that the duration 
is statistically significant. Table 5 depicts that side effects and 
sedation were almost similar in both groups.

DISCUSSION
L. Neimi et al4 reported the duration of sensory analgesia 
(until block regression to L2) to be 217 min (mean) in patients 
who had received 0.5% bupivacaine 15 mg intrathecally, and 
a range of analgesia of 345 mm to 1110 minutes with a mean 
of 613 minutes in patients receiving 15 mg 0.5% bupivacaine 
with 3 mcg/kg clonidine The greater duration of analgesia in 
contrast to our study could have been due to the higher dosage 
of bupivacaine as well as clonidine. 
Random assessment in 3 groups –N,D5 and D10 were done.5 
The onset times to reach T10 sensory and Bromage 3 motor 
block, and the regression times to reach S1 sensory level, were 
recorded. The mean time of sensory block to reach the T10 
dermatome was 4.7 +/- 2.0 minutes in D10 group, 6.3 +/- 2.7 
minutes in D5, and 9.5 +/- 3.0 minutes in group N. The mean 
time were different in these groups to reach S1 level. Our results 
were similar to that of group D5, but slightly lower due to the 
dose of 3mcg we used.
Our study tallied with the studies of Shukla D et al6 where 
they used 15 mg hyperbaric bupivacaine plus 0.1 ml (10 μg) 
dexmedetomidine (group D, n=30). The onset of sensory block 
till T10 was 2.27 ± 1.09 mins, motor block was 3.96 ± 0.92 min, 
regression of sensory block was 352 ± 45 mins. 
Gupta R, et al7 conducted a study on 60 patients, they were 
randomly allocated to receive either 12.5 mg hyperbaric 
bupivacaine plus 5 μg dexmedetomidine (group D, n=30) or 
12.5 mg hyperbaric bupivacaine plus 25μg fentanyl (group 
F, n=30) intrathecal. And their conclusion was intrathecal 
dexmedetomidine is associated with prolonged motor and 
sensory block, hemodynamic stability, and reduced demand for 
rescue analgesics in 24 h as compared to fentanyl. 
Hyperbaric bupivacaine 0.5%, an amide local anaesthetic is 
presently the most common drug used for obstetric anaesthesia. 
Hyperbaric bupivacaine in 8% glucose is often used. Recently, 
several studies have confirmed that plain bupivacaine is indeed 
hypobaric in comparison with human CSF.8,9 The effects of 
baricity on the block characteristisc have been contradictory 
in literature: while some studies that report the difference in 
baricity does not affect block characteristics10 on the one hand, 
there are also studies reporting that motor block develops and 
disappears faster when hyperbaric solutions are used11,12 on the 
other hand.

CONCLUSION
Bupivacaine 12.5 mg supplemented with 30 µg Clonidine or 3 
µg Dexmeditomidine in spinal anaesthesia for gynaecological 
procedures produces similar effect. Dexmedetomidine 3 mcg and 
clonidine 30 mcg have an equipotent effect on the characteristics 
of the block without any significant hemodynamic instability or 
any side effects.
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Gorlin Goltz Syndrome: A Clinicoradiologic Insight
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CASE REPORT

ABSTRACT

Introduction: Gorlin-Goltz syndrome is an rare hereditary 
autosomal dominant disease. Mutations in the PTCH1 gene 
cause the spectrum of developmental abnormalities. Maxillifacial 
surgeons and Rhinologists encounter these patients initially 
presenting with maxillary and mandibular swellings, the 
odontogenic keratocysts. The main features are multiple basal cell 
carcinomas, palmoplantar pits and jaw cysts. Patients are quite 
sensitive to ionizing radiation.
Case series: Here we present a case series of patients presenting 
with Gorlin-Goltz syndrome seen at the Department of 
Otolaryngology, Banaras Hindu University, Uttar pradesh, India, 
in the period from 2014 to 2015.In the present case series all 
cases were in the age group of 10-30 years, of which 3 were 
male. All the cases were found to have multiple odontogenic 
keratocysts involving maxilla and mandible and falx and tentorial 
calcifications.1 patient had basal cell carcinoma while 3 showed 
basal cell nevi. Only 2 cases had bifid ribs.
Conclusion: The series shows the varied manifestations of 
gorlin-goltz syndrome. It must be remembered that radiotherapy 
is relatively contraindicated in Gorlin-Goltz syndrome. Mutation 
analysis can be used to confirm the disease. Genetic counselling 
and life-long surveillance should be offered to the patients.

Keywords: Gorlin-goltz syndrome, odontogenic keratocysts, 
Nevoid basal cell carcinonoma, bifid ribs

INTRODUCTION
Gorlin-Goltz syndrome, also known as basal cell nevus 
syndrome, is an autosomal dominant disorder principally 
characterized by cutaneous basal cell carcinoma, multiple 
keratocystic odontogenic tumors, and skeletal anomalies. This 
syndrome may be diagnosed early by the otolaryngologists 
because keratocystic odontogenic tumors are usually one of the 
first and most common manifestations of the syndrome. Early 
diagnosis is of utmost importance in reducing the severity of 
long term sequelae of this syndrome. In 1960, Gorlin and Goltz 
described the condition as a syndrome comprising mainly of the 
triad of multiple basal cell nevi, jaw keratocysts, and skeletal 
anomalies.1 This case series presents 4 cases of Gorlin-Goltz 
syndrome with detailed clinical and investigative features of 
this familial disorder. 

CASES SERIES
4 cases (3 males and a female in the age group of 10-30 years) 
presented to the Department of Otorhinolaryngology with 
complaint of swelling in the region of upper and lower jaw. 
There was no associated history of pain, tenderness or trauma. 
For their complaints CECT face was advised. All the cases 
showed multiple expansile lytic lesions involving mandible 
and/or maxilla with associated impacted teeth suggestive 
of odontogenic keratocyst and associated calcification of 
falx cerebri and tentorium cerebelli. Above findings raised a 

possibility of Gorlin Goltz syndrome indicating further clinical 
work-up and investigations. On clinical examination 3 cases 
showed basal cell nevus and all 4 displayed various skeletal 
anomalies like fused ribs, bifid ribs, scoliosis and/or spina 
bifida.1 case was operated and on histopathology odontogenic 
keratocysts was confirmed.

Case 1
A 27 year old male, presented to us with progressive 
palatoalveolar swelling since childhood; with no associated 
pain, discharging sinus, facial heaviness, nasal obstruction or 
epiphora. CT scan of face (bone window) showed multiple 
cystic expansile lesion with unerupted teeth suggestive of 
odontogenic keratocysts. Incidentally the visualized part of 
cranium of the CT scan Face revealed calcification of falx 
cerebri and tentorium cerebelli raising the suspicion of gorlin-
goltz syndrome. Thus the patient was closely examined for any 
basal cell nevus or carcinoma. An asymptomatic infra-auricular 
ulcer was detected which was present there for over a year. It 
was excised with adequate margins and on histopathological 
examination showed features of basal cell carcinoma. Also 
multiple nevi were present at the back. (Figure-1)Chest X-ray 
PA view showed no skeletal abnormalities. No family history of 
facial swellings and basal cell naevi was present.

Case 2
A 16 year old boy presented with left facio -maxillary swelling for 
3 years. CT scan face showed multiple odontogenic keratocysts 
in both maxilla and mandible and calcifications were seen in 
falx cerebri (Figure-2). Chest X-ray showed the classical picture 
of bifid and fused ribs. All these findings confirmed the presence 
of gorlin-goltz syndrome. Complete clinical examination was 
done to look for other features of the syndrome. No nevi or basal 
cell carcinoma were present.

Case 3 and 4
A 32 year old lady and her 12 year old son presented with facio-
maxillary and mandibular swelling. CT scan showed multiple 
odontogenic keratocysts and calcification of falx cerebri and 
tentorium cerebelli. Both cases had multiple basal cell nevi. The 
boy had bifid ribs in the chest X-ray. (Figure-3)

DISCUSSION
In 1894, Jarish reported the first case of Gorlin-Goltz syndrome.1 
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Gorlin and Goltz in 1960 gave the complete description and of the 
new syndrome.1 The Clinical features of Gorlin-Goltz syndrome 
arises at the first, second or third decade.2 The syndrome has 
various other synonyms viz. basal cell nevus syndrome, Gorlin 
syndrome, nevoid basal cell carcinoma syndrome, hereditary 
cutaneo mandibular polyonocosis, syndrome of jaw cysts, or 
jaw cyst - basal cell nevus - bifid rib syndrome.3,4 The term 
nevoid basal cell carcinoma syndrome was suggested by Gorlin, 
however all affected adults did not have basal cell carcinomas. 
Gorlin-Goltz syndrome has an autosomal dominant mode of 
inheritance, but can have sporadic presentration, or can have a 
variable phenotypic penetration as in our cases.5 
Keratocystic odontogenic tumor or odontogenic keratocyst is 
usually the first feature of the syndrome. The tumor is typically 
found as incidental radiographic findings or may present as jaw 
swellings. The presence of multiple OKCs alone are usually 
confirmatory of the syndrome.6 Although benign, the recurrence 
rate after excision of OKC is very high, ranging from 12 to 
62.5% and multiple recurrences are not unusual.7 The PTCH 1 
gene, the human homologue of the Drosophila segment polarity 
gene, has been seen to be involved in the development of 
Gorlin-goltz syndrome.8,9

The first case of odontogenic tumors with incidental intracranial 

falx calcification led to identification of the syndrome in our 
centre and a thorough clinical examination helped us detect an 
asymptomatic basal cell carcinoma. This furthermore made us 
vigilant for surveillance of any more cases. 

Major criteria Minor criteria
Multiple bcc Macrocephaly
Odontogenic keratocyst Congenital malformation 
Palmar/ plantar pits Skeletal anomaly
Calcified falx cerebri Radiologic anomaly
Bifid/ fused rib Ovarian fibroma
1 degree relative Medulloblastoma
Atleast two major or one major and two minor criteria should be 
present7,9

Table-1: Criteria for diagnosis

Figure-1: Clockwise from top: Coronal and axial scans of CT scan 
face showing multiple odontogenic keratocysts of maxilla; Coronal, 
axial and sagittal CT scan of brain showing calcification of falx cerebri; 
Clinical photograph showing post aural basal cell carcinoma.

Figure-2: (Clockwise from top): Clinical photograph showing maxillary 
swelling left side; Axial CT scan of brain showing calcification of 
falx cerebri; Coronal and axial CT scans of face showing multiple 
odontogenic keratocysts

Figure-3: CT scan images (sagittal, axial and coronal) showing 
multiple expansile, lytic lesions with internal hyperdense content, seen 
involving both mandible and maxilla with associated impacted tooth 
suggestive of multiple Odontogenic kerato cyst, associated calcification 
of falx and tentorium was also seen.
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Odontogenic keratocystic tumors in Gorlin-Goltz syndrome 
comprise unilocular or multilocular radiolucencies of the 
mandibular body, angle, or ramus.2 In children and adolescents, 
the cysts may cause displacement of developing teeth and 
delayed dental development with associated impacted tooth.7 
The skin lesions associated with Gorlin-Goltz syndrome are 
cutaneous basal cell carcinomas, palmar and plantar keratosis 
or pits and benign dermal cysts,.2,7 Ectopic calcification of falx 
cerebri, tentorium cerebella, and bridged sella may also be 
detected radiologically.7 The patient usually have cranio-facial 
anomalies comprising of frontal and parietal bossing and broad 
nasal root which may be associated with ocular hypertelorism.2 
Thoracic cage anomalies such as bifid and fused ribs may be 
present as classically seen in two of our cases. Syndactyly or 
polydactyly of toes may be the other skeletal abnormalities 
along with kyphosis and scoliosis.2 
The diagnosis of Gorlin-Goltz syndrome requires the presence 
of two major or one major and two minor criteria7,9 (Table-1).
In the present cases, the following major and minor criteria were 
present: histologically proven keratocystic odontogenic tumors 
of the jaws, calcification of the falx cerebri, bifid ribs, Nevoid 
basal cell carcinoma, scoliosis along with other findings.
The clinical management includes surgical treatment (enucleation 
and peripheral ostectomy) of the lesions.10 Addressing the risks 
associated with syndrome, the development of neoplasm’s on 
sun or radiation exposure, recurrent odontogenic keratocysts 
etc., warrants utmost importance. Thus a regular follow up, 
interdisciplinary cooperation for the diagnosis, treatment and 
rehabilitation is required. 
All the patients were counseled regarding the syndrome and are 
kept under active follow-up/surveillance for early detection of 
cutaneous malignancies and other sequelae of the syndrome.

CONCLUSION
The understanding of the syndrome is very necessary for early 
diagnosis and management of cutaneous tumours associated 
with the syndrome. Prognostication of the patients regarding 
the notoriety of the Odontogenic keratocysts for recurrence. 
The patients affected by Gorlin-Goltz syndrome must be 
evaluated by a multidisciplinary approach. Appropriate genetic 
counseling should be provided once the genetic mutation has 
been confirmed.Early detection helps reducing the severity and 
complications of Gorlin-Goltz syndrome including malignancy.
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Eye Findings in  Chronic Renal Failure Patients Undergoing 
Hemodialysis
B. Malleswari1, Rahmathunnisa1, Irshad2

ORIGINAL RESEARCH

ABSTRACT

Introduction: Chronic renal failure is a condition, which is 
irreversible and requires dialysis or renal transplantation for 
survival of the patient. It involves each organ system of the 
body. Study was done with the aim to evaluate the ocular 
findings in patients with chronic renal failure (CRF) undergoing 
haemodialysis (HD).
Material and methods: This study was conducted in Gandhi 
Hospital, Hyderabad over a period of 12 months i.e. from 
12/03/2015 - 5/03/2016. Total 64 patients with chronic renal 
failure undergoing haemodialysis (23 females and 41 males) aged 
22- 65 years ( mean age of 43) were examined. Complete ocular 
examination with visual acuity, IOP, biomicroscopic examination 
and fundoscopy and fundus photography was done.
Results: Visual acuity ranging from 6/6 to perception of light was 
found in both the eyes. IOP was between 15 – 20 mm Hg in both 
the eyes. Pterygium was found in 9 (14%) patients, pingecula in 
2 patients (3%), conjunctival congestion in 4 patients (6%) and 
cataracts in 24 patients (38%). Hypertensive Retinopathy was 
found in 28 patients (44%) of various stages ranging from stage 
1-4 of Keith Wegener’s classification and BRVO in 1(2%) patient. 
Diabetic retinopathy was found in 20 patients (31%), 13 with 
NPDR (20%), and PDR in 4 patients (6%), diabetic maculopathy 
in 3 patients (5%). Glaucomatous optic atrophy in 2 patients (3%).
Conclusions: Chronic kidney disease is a progressive disease 
and goes undetected and undiagnosed until disease is advanced. 
Diabetes and Hypertension are the leading causes for renal 
failure. Most common vision threatening problems in CRF are 
retinopathy and cataract. Hence it is mandatory to screen all the 
patients with renal failure to prevent loss of vision.

Keywords: Chronic renal failure, retinopathy, maculopathy and 
optic atrophy.

INTRODUCTION
Chronic renal disease, or chronic kidney failure, is a slow 
progressive loss of kidney function over a period of several 
years. Chronic kidney disease goes undetected and undiagnosed 
until the disease is well advanced and kidney failure occurs. As 
kidney failure advances and the organs function are seriously 
impaired, the patient will not survive without dialysis or a 
kidney transplant. The study of ocular findings in CRF patients 
undergoing hemodialysis1 can reduce the ocular morbidity.
The following chronic diseases can result in progressive renal 
damage:
1.  Diabetes
2.  Hypertension 
3.  Kidney diseases- Polycystic kidney, pyelonephritis or 

glomerulonephritis, renal stones, renal arterial stenosis and 
tumours.

4. Certain toxins– Certain solvents such as carbon 
tetrachloride, and lead (and lead-based paint, pipes, and 

soldering materials) are toxic to the kidneys. Some types 
of jewellery have toxins which can lead to chronic kidney 
failure.

5.  Systemic lupus erythematosis
6.  Malaria and yellow fever 
7.  Wegener’s Granulomatosis
8. Drugs - Overuse of NSAIDs such as aspirin and brufen can 

cause renal failure
GFR refers to how many milliliters (ml) of waste the kidneys 
are able to filter per minute. Normal kidneys can filter waste of 
90 ml – 120 ml / minute. GFR rate can give an estimate of the 
progression of the kidney disease. In ESRD the patient requires 
dialysis or renal transplantation. Dialysis is a process where the 
blood moves across the membranes in the dialyser that filters 
the waste and excess water and again returned to the patient 
vein. 
Some of the most common eye problems that occur in CKD 
patients

Anterior segment: Lid oedema, conjunctival pallor; and 
xanthalasma due to increased serum lipids. Corneal and 
conjunctival calcification due to secondary hyperparathyroidism. 
Cohen Etal explained the association of pingecula with CRF. 
Its due to degenerative changes in the conjunctiva in CRF.2 
Inflammatory reactions of conjunctiva and episclera due to 
marked rise in serum calcium.3-5 Cataract due to metabolic 
changes and calcium deposits in the lens. 

Posterior segment: Retinopathy, CRVO, BRVO, CRAO, disc 
oedema and glaucomatous optic atrophy were noted in CRF 
patients. Retinopathy is a condition where changes in retinal 
blood vessels causes bleeding and distort vision. Retinopathy 
is often asymptomatic in its early stage. Delay in diagnosis can 
result in significant loss of vision. Hypertensive retinopathy 
changes can be severe in CRF. The fundus findings can reflect 
the efficacy of antihypertensive drugs. Thus the retina findings 
may be of help to monitor status of blood pressure control.6 
The condition of the eye reflects the control of the blood sugar 
levels and in turn the progress of the disease. This study shows 
the ocular status and complications associated with chronic 
renal failure.7-10 Schmechel H Etal studied the frequency of 
retinopathy in diabetic nephropathy in patients treated with 
insulin.11 Diabetic retinopathy worsens with reduced renal 
function and poor control of hypertension.12,13 It is intended to 
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highlight the importance of screening patients for any potential 
visual threat, so that necessary treatment or advice can be given 
before they become irreversibly visually impaired.

Glaucoma: Hypertension and diabetes are common risk factor 
for glaucoma.
Symptoms of blurring or decrease of vision, floaters or flashing 
lights should alert the physician for ophthalmologist referral.
So the present study was done with the aim to evaluate the ocular 
findings in patients with chronic renal failure (CRF) undergoing 
haemodialysis (HD).

MATERIAL AND METHODS
This study was conducted in Gandhi medical college/ Gandhi 
Hospital, Hyderabad over a period of 12 months i.e. from 
12/03/2015 - 5/03/2016. This is a cross sectional, non-
interventional, hospital based study.Total 64 patients referred 
from nephrology ward with chronic renal failure undergoing 
haemodialysis were examined. There were 23 females and 41 
males; aged between 22- 65 years (mean age of 43). Complete 
case history of the patient was taken and the laboratory data 
was noted.

Criteria for selection of patient: Patients with chronic renal 
failure undergoing haemodialysis.

Inclusion criteria: Patients referred from nephrology unit with 
CRF undergoing hemodialysis.

Exclusion criteria: Cases of reversible renal failure.
Each patient was subjected to Visual acuity using Snellen’s 
chart, IOP measurement by Goldman’s Applanation tonometer, 
Anterior segment examination by Slit lamp Biomicroscopy, 
Posterior segment examination by Direct and Indirect 
ophthalmoscopy, Fundus Photographs were taken.

STATISTICAL ANALYSIS
Microsoft ofiice 2007 was used to make tables. Descriptive 
statitics including mean and percentage were used to interpret 
results of the study.

RESULTS
Visual acuity was ranging from 6/6 to perception of light in both 
the eyes as shown in table-1. IOP was between 15 – 20 mm 
Hg in both the eyes. Pterygium was found in 9 (14%) patients, 
pingecula in 2 patients (3%), conjunctival congestion in 4 
patients (6%), cataracts in 24 patients (38%).
Fundus examination with direct and indirect ophthalmoscopy 
revealed Hypertensive Retinopathy changes in 28 patients 
(44%) from stage 1-4 of Keith Wegener’s classification. Diabetic 
retinopathy was found in 20 patients (31%), 13 with NPDR 
(20%), and PDR in 4 patients (6%), diabetic maculopathy in 
3 patients (5%). BRVO in 1(2%) patient. Glaucomatous optic 
atrophy was found in 2 patients (3%).
Hypertension was diagnosed in 34 Patients (53%). 
Hypertensive Retinopathy changes was found in 28 patients out 
of 34 hypertensive patients (44%). BRVO diagnosed in 1(2%) 
patient. Diabetes was diagnosed in 28 patients (44%). Diabetic 
retinopathy was found in 20 patients (31%) out of 28 diabetic 
patients. 13 patients had mild to moderate NPDR (20%), 4 
patients had PDR (6%), 3 patients had diabetic maculopathy 
(5%). Glaucomatous optic atrophy was found in 2 patients 

(3%). Fundus findings in our study were shown in table-2. 

DISCUSSION
Conjunctival and corneal calcification which is frequently found 
in other studies was not found in our study.14 De Marchi S et al 
studied the IOP changes during hemodialysis.15 Significant IOP 
changes was not recorded compared to other study.3-9 Thirty-
seven percent of the total eyes had visual acuity of 6/18 or more. 
However, visual acuity is not the only indicator of the ocular 
condition. Advanced DR and HR, may have good central vision 
until macula is involved. In this study, hypertensive retinopathy 
accounts for cause of visual loss in the majority, 28 cases (44%). 
Cataract was the cause for visual impairment in 24 eyes (38%) 
as shown in table-3. 
The most important and vision threatening findings were in 
the posterior segment. Forty-four percent of total patients had 
hypertensive retinopathy. It was more prevalent as the renal 
disease progressed. The findings correlated well with other 
studies. Diabetic retinopathy was the cause of visual impairment 
in 20 cases (31%). In total 31% of diabetic retinopathy, NPDR 
was seen in 20%, PDR in 6%, maculopathy in 5% of the cases. 
Glaucomatous optic neuropathy was seen in 2 cases. BRVO was 
seen in 1 case which was not seen in other studies.10-12

CONCLUSION
In conclusion, this study shows the importance of detailed 
ocular examination in patients with CRF. If the patient has 
positive history of abnormal renal status, he should be monitored 
frequently for any visual abnormalities. The patient should be 

WHO criteria Visual Acuity Number Percentage
Good Vision 6/6

>6/18
4
20

6%
31%

Impaired Vision 6/24 to 6/60 12 19%
Legally Blind <6/60

PL+/-
26
2

41%
3%

Total eyes 64 100
Table-1: BCVA in the eyes of CRF

Ocular Findings Number of cases Percent
Normal 13 20%
Diabetic Retinopathy 20 31%
a)NPDR 13 20%
b)PDR 4 6%
c)Maculopathy 3 5%
HTN Retinopathy 28 44%
Glaucomatous Optic Neuropathy 2 3%
BRVO 1 2%

Table-2: Posterior segment findings in patients with CRF

Cause of visual impairment Number of cases Percent
Cataract 24 38%
HTN Retinopathy 28 44%
Diabetic Retinopathy 20 31%
Maculopathy 3 5%
Glaucomatous Optic Neuropathy 2 3%
Others 3 5%

Table-3: Causes for visual impairment in CRF
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alerted of the symptoms of visual abnormalities. Patients should 
be made aware of the ocular complication associated with CRF. 
Appropriate treatment at appropriate time will prevent loss of 
vision.
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ABSTRACT

Introduction: Dental professionals often have to limit or even 
abandon their professional activities and as a result, MSD has 
negative impact on either their finance and their healthy life. In 
view of this present study was undertaken to study the prevalence 
of MSD among dental practitioners due to poor ergonomics at 
their clinics and to prescribe exercises to dentists that can be 
performed at their workplaces to avoid further musculoskeletal 
disorders. 
Material and Methods: A descriptive cross-sectional study 
consisting of 45 dentists practicing from a period of not less 
than 10 years was commenced to determine musculoskeletal 
work related pain among dental professionals in North India. 
The study was planned in two parts, in the first part, the subjects 
were interviewed regarding musculoskeletal pain, location and 
frequency of pain, working postures, rest between work, any 
stretching exercises. Dentists were followed after a period of 
2 months to evaluate any differences regarding MSDs. Data 
so obtained was analysed using Statistical Package for Social 
Science (SPSS) Version-16 data analysis software. Chi-square 
test was used for the analysis and a p-value of less than or equal to 
0.05 was considered as statistically significant value. 
Results: The present study found that 68% dentists reported 
musculskeletal pain with 19 male (total=29, 65%) and 12 
female=12 (total=16, 75%). After application of work related 
ergonomics, dentists were evaluated after 2 months, 24 dentists 
(77%) reported reduced pain and discomfort, remaining showed 
lack of interest or carelessness due to their busy schedules. The 
p-value was significant with p< 0.05. 
Conclusion: A high proportion of dental care professionals 
reported to be suffered from recurrent episodes of musculoskeletal 
disorders at one or the other locomotor organs, with low back 
being the most commonly affected region. Henceforth present 
study recommend awareness, education and necessitates the need 
of workshops to create awareness of ergonomics as a effective 
measures for reducing MSD among health care professionals.

Keywords: Dentists: Musculoskeletal; Erogonomics

INTRODUCTION
Dentists are more commonly exposed to a variety of 
occupational hazards as compared to medical personnel which 
create musculoskeletal disorders. Dental professionals often 
have to limit or even abandon their professional activities and 
as a result, MSD has negative impact on either their finance 
and their healthy life.1 An inappropriate setup working area 
make the dental practitioner to assume many harmful working 
postures while performing various treatment procedures on the 
patient. These positions result in pressure on nerves and blood 
vessels, resulting in excessive strain on muscles, thus decreases 
circulation and results in wear and tear on the joint structures.2

The National Institute for Occupational Health and Safety 
(NIOSH) conducted a survey among dental personnel and 

found that there was a statistically significant incidence of 
MSDs affecting neck because of increased frequency of indirect 
examining and looking into the patient’s mouth and due to lack 
of dental chair comfort. There were also increased reporting of 
MSDs related to hands attributing to to extracting 10 or more 
teeth per week. The risk of backwork-related MSDs for dentists 
was statistically related to fair or poor dental chair comfort and 
to sitting in the 9 or 10 o’clock position as opposed to the 11 
or 12 o’clock position relative to the patient. Shoulder work-
related MSDs for dentists were related to not always having a 
direct view of the patient s mouth and to the time spent working 
at the same location, based on spending greater than 5 years at 
the same location.3 In view of this present study was undertaken 
to study the prevalence of MSD among dental practitioners due 
to poor ergonomics at their clinics and to prescribe exercises 
to dentists that can be performed at their workplaces to avoid 
further musculoskeletal disorders.

MATERIAL AND METHODS
 A descriptive cross-sectional study consisting of 45 dentists who 
were full time clinicians i.e. practiced about more than 8 hours 
and were practicing from a period of not less than 10 years was 
commenced to determine musculoskeletal work related pain 
among dental professionals in North India. Ethical was taken 
from institutional ethical committee for the commencement 
of the study. Informed consent was taken from all the study 
participants. The study was planned in two parts, in the first 
part, the subjects were interviewed regarding musculoskeletal 
pain, location and frequency of pain, working postures, rest 
between work, any stretching exercises. The validity of 
questionnaire (table-1) was determined by carrying pilot study 
by asking the 15 subjects to refill the questioner and reliability 
of the questionnaire was determined. In the second part of the 
study, dentists were explained regarding ergonomics and work 
related musculoskeletal disorders and were prescribed exercises 
to prevent MSDs by a qualified medical personnel. They were 
made aware of approaches for reduction of ergonomic problems 
that includes awareness and adaptation of postural techniques 
that consists of sustaining a low back curve, utilization of 
magnification systems, adjusting dental chair, positional and 
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postural strategies that consist of avoiding constant postures, 
alternating between standing and sitting, positioning patients at 
the proper height, positioning feet parallel to floor, repositioning 
the feet, rotating shoulders backwards, usage of backrests, 
avoiding twisting, regular periodic breaks and stretching that 
includes chairside directional stretching, stretching during 
microbreaks, releasing trigger points, clasping hands together 
and turning inside-out.4 They were given posture of quick 
stretches for dental staff5 and were made aware parameters 
of correct working posture (table-2).6 Thus, the dentists were 
recommended to apply ergonomics at their workplace and 
were again evaluated after a period of 2 months to evaluate any 
differences regarding MSDs. 

STATISTICAL ANALYSIS
Data so obtained was analysed using Statistical Package for 
Social Science (SPSS) Version-16 data analysis software. Chi-
square test was used for the analysis and a p-value of less than 
or equal to 0.05 was considered as statistically significant value. 

RESULTS
The present study found that 68% dentists reported musculskeletal 
pain with 19 male (total=29, 65%) and 12 female=12 
(total=16, 75%). The areas affected by musculoskeletal pain 
and discomfort was neck in 61% cases, shoulder 54%, hands 
or wrists 62%, elbows 36%, upper back 49%, low back 64%, 
knees 4%, hips and thighs 1%, ankles and feet 4% (table-3). 6% 
among the study respondents reported chronic pain and 94% 

reported recurrent type of pain. Among the dental professionals 
suffered from musculoskeletal problems, 61% reported lack of 
rest, followed by 39% reported working in static postures for 
prolonged period, 27% reported awkward work postures and 
25% reported maintenance of same position for more than half 
an hour being the reason for musculoskeletal pain and comfort. 
During first part of study 31% subjects reported that take 
rest between work occasionally and 16% subjects reported to 
perform stretching exercises in between work. After follow 
up of 2 months,24 dentists (77%) reported reduced pain and 
discomfort, remaining showed lack of interest or carelessness 
due to their busy schedules. The p-value was significant with 
p< 0.05.

DISCUSSION
The major risk factors associated with musculoskeletal 
disorders in dentists are repeated unidirectional twisting of trunk 
(repetitive movements), working in static postures for prolonged 
period (prolonged static postures), awkward work postures, 
less flexibility and less core strength (muscle imbalances).7 

Questionnaire
Name:__________________________________ Age/Sex: ______
Do you suffer from musculoskeletal pain or discomfort?
Location/Site of pain:
Type: Recurrent pain:
Chronic pain:
Do you take rest between work?
Do you perform stretching exercises in between work?
Reason of pain: 
• Working in static postures for prolonged period
• Awkward work postures
• Lack of rest
• Maintenance of same position for more than half an hour
• Any medical disorder related to musculoskeletal system

Table-1: Questionnaire used in the study

1 The sitting posture should be upright and symmetrical
2 The shoulders should hang down relaxed with the upper 

arms beside the upper body
3 The forearmsshould beslightly elevated.
4 The angle between lower and upper legs should be approxi-

mately 105-110°
5 The legs are slightly apart, making an angle of between 

30-45°,
6 The patient’s head is appropriately rotated in 3 directions
7 The light beam of the dental operating light is parallel as 

possible to the viewing
8 The sitting location, between 09.00-12.00 o’clock (for 

left-handed people 03.00-12.00
9 The patient’s head is rotated and the sitting location adjusted
10 Instruments held in 3 supporting points

Table-2: Table parameters of correct working posture

Parameters  Result
Age 42±1.3 years
Sex Male =29 (64%)

Female =16 (36%)
Suffering from musculo-
skeletal pain or discomfort

31 (68%); Male=19 (total=29, 65%)
Female=12 (total=16, 75%)
p<0.05

Location/Site of pain Low back: 64%, 
Hands or wrists: 62% 
Neck: 61%, 
Shoulder: 54%, 
Upper back: 49%, 
Elbows: 36%,
Knees: 4%, 
Ankles and feet: 4%
Hips and thighs: 1%,

Type of pain Chronic: 6%
Recurrent: 94%

Rest between work Yes: Always: 1%
Occasionally: 31%
Never: 

Perform stretching exercis-
es in between work

Yes: Always: 0%
Occasionally: 16%
Never:

Reasons:
Working in static postures 
for prolonged period

 39%

Awkward work postures 27%
Lack of rest 61%
Maintenance of same 
position for more than half 
an hour

 25%

Any medical disorder 
related to musculoskeletal 
system

2%

After 2 months, number of 
dentists applied stretching 
exercises between work 
and parameters of correct 
working posture

N= 24, 77 %, p<0.05

Table-3: Observations of the study
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Posture is defined as the stance of a part of the body in relation 
to an adjacent portion which is measured by the angle formed 
by the joint connecting them. It is one of the most frequently 
mentioned occupational risk factors. For every articulating joint 
in the body, there is a neutral zone of movement and the injury 
risks increase whenever working posture demands a person to 
perform to work with body parts outside their neutral range 
in a deviated posture. The range of motion for each joint is 
characterized by movements that do not involve high muscular 
force or lead to any undue discomfort.8

The present study found that 68% of the studied dental 
professionals suffered from musculoskeletal problems with 
majority of them reporting lack of rest, followed by working in 
static postures for prolonged period, awkward work postures and 
maintenance of same position for more than half an hour being 
the reason for musculoskeletal pain and comfort. Similarly, 
Bedi HS et al4 determined musculoskeletal work related pain in 
three major cities Amritsar, Ludhiana and Chandigarh of North 
India and reported overall prevalence of 68.3%. Yasobant S et 
al9 reported that working in the same position for long period, 
working in awkward and cramped positions and performing the 
same task over and over as the highest job risk factors among 
all participants 
Shaik AR et al10 evaluated work-related musculoskeletal 
disorders among dental surgeons and found that majority of 
the dental surgeons (73.3%) experienced stiffness in the back 
and 23.3% experienced severe pain in their neck and observed 
that the number of patients attended per day by the dental 
surgeons had a significant association (P = 0.024) with the 
pain they experienced in their hip/thigh region. Abduljabbar 
TA11 reported 82.9% dentists suffering from musculoskeletal 
disorders in Saudi Arabia, Al Ali K et al12 reported prevalence 
of musculoskeletal pain to be 68% among dentists in the United 
Arab Emirates. 
In the present study medical personnel prescribed posture of 
quick stretches for dental staff to reduce pain and discomfort, 
emphasis was carried on rest between work, stretching exercises 
and were made aware parameters of correct working posture. 
After 2 months, 24 dentists (77%) reported reduced pain and 
discomfort, remaining showed lack of interest or carelessness 
due to their busy schedules. Similarly Bedi HS et al,4 evaluated 
after three months and found that those subjects who applied 
ergonomics at their work place, prevalence of pain was reduced 
in neck,, shoulders, elbows as well as in other locomotor organs. 
Thus, the present study found that musculoskeletal disorders 
(MSD) result in discomfort, pain and illness that can result in 
disruption or impairment of dental practice.

CONCLUSION
A high proportion of dental care professionals reported to be 
suffered from recurrent episodes of musculoskeletal disorders 
at one or the other locomotor organs, with low back being the 
most commonly affected region. Henceforth present study 
recommend awareness, education and necessitates the need of 
workshops to create awareness of ergonomics as a effective 
measures for reducing MSD among health care professionals.
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A Mycologic Study of Otomycosis in a Tertiary Care Teaching 
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ABSTRACT

Introduction: Otomycosis is an acute, subacute or chronic 
fungal infection of the external auditory canal. It is worldwide in 
distribution with a higher prevalence in the hot, humid, and dusty 
areas of the tropics and subtropics. A wide variety of fungi can 
cause Otomycosis. In this study, our aim was to determine the 
most common mode of presentation, predisposing factors, and the 
spectrum of fungi involved in Otomycosis.
Material and Methods: A total of 120 patients clinically 
suspected of Otomycosis were studied during the study period. 
All the specimens collected from patients were subjected to 
standard microbiological procedures for the identification of fungi 
involved in Otomycosis. 
Results: In the present study, occurrence of Otomycosis was 
78.3%. Otomycosis was found to be more common among 
females (56.4%) and majority in the age-group 21-30 years (34%). 
Pruritis was the most common presenting symptom seen in 80% 
of the otomycotic patients. Instillation of coconut oil was found to 
be the predominant predisposing factor for Otomycosis (35.1%), 
followed by self cleaning of external ear with hard objects 
(30.9%). Aspergillus niger 42(44.7%) was the predominant 
species isolated. Aspergillus	 flavus	 28(29.8%) was the second 
most common species isolated. Aspergillus fumigatus 11(11.7%), 
Candida species 8(8.5%), Mucor 2(2.1%) and Penicillium species 
2(2.1%) were the other species isolated. 
Conclusion: Otomycosis should be suspected clinically to prevent 
unnecessary use of antibiotics. High incidence of Otomycosis is 
reported in tropical countries. In our study, Aspergillus species 
was the commonest fungi involved in Otomycosis. Laboratory 
diagnosis helps to know the exact etiology of Otomycosis to 
initiate appropriate antifungal therapy. 

Keywords: Otomycosis, Aspergillus, Candida, Pruritus, 
Predisposing factors

INTRODUCTION 
Otomycosis or fungal otitis externa is an acute, subacute 
or chronic fungal infection of the external auditory canal.1,2 
Though Otomycosis is rarely a life threatening disease, it 
is a challenging and frustrating entity for both patients and 
otolaryngologists because it usually requires long-term 
treatment and follow-up. Inspite of this, recurrences may occur.3 
Predisposing factors such as bacterial infection, instillation of 
oil, failure in the ear’s defense mechanisms (changes in the 
coating epithelium, changes in pH, quantitative and qualitative 
changes in ear wax), hearing aid or a hearing prosthesis, self-
inflicted trauma, swimming, broad spectrum antibiotic agents, 
steroids, neoplasia and immune disorders, all of which can 
make the host susceptible to the development of Otomycosis.4,5 
Most Otomycotic patients complain of severe itching, which 
often progress to pain, hearing loss, often leading to tympanic 
membrane perforations.6 Most commonly isolated fungi are 
Aspergillus species and Candida species.7 However, other fungi 

can cause otomycosis. Treatment recommendations go from 
germ termination or controlling predisposing factors, to local 
debridement (micro-aspiration) and/or the use of antimicrobial 
agents (topical/systemic).8

In the present study, we aimed to determine the most common 
mode of presentation, predisposing factors, and the spectrum of 
fungi involved in Otomycosis.

MATERIAL AND METHODS 
This is a prospective, observational study in which a total of 
120 clinical specimens suspected of Otomycosis received in 
the department of Clinical microbiology of Srinivas Institute 
of Medical Science and Research Centre, Mukka, Surathkal, 
Mangalore, between January 2015 to December 2015 were 
processed.
All specimens were collected using two sterile cotton tipped 
swabs or sterile scalpel blade. First swab/scrapped material 
was digested on a microscopic slide with 10% potassium 
hydroxide.9 The slide was examined for fungal elements. The 
second swab/scrapped material was inoculated on Sabouraud’s 
dextrose agar with chloramphenicol. Cultures were incubated 
in parallel at room temperature (25°C) and at 37°C for 2 to 3 
weeks. On alternate days, cultures were examined for growth. 
Identification of fungi was done by standard procedures.10 

STATISTICAL ANALYSIS
Microsoft Excel and Microsoft Word (version 8.1) were used to 
generate the tables. Results are based on descriptive statistics.

RESULTS 
A total of 120 specimens were collected from patients suspected 
of otomycosis based on clinical features. Fungal isolates were 
found in 94 specimens. 41 (43.6%) of otomycotic patients were 
males and 53 (56.4%) were females. Highest frequency of 
otomycosis was found in the age group of 21-30 years, followed 
by 11-20 years (Table-1).
In our study, only unilateral involvement of the ear was found. 
Among males and females, right ear was predominantly 
involved. Pruritis was the predominant symptom in 80% of 
the otomycotic patients followed by hearing loss (42%). Other 
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symptoms were ear pain (37%) and ear discharge (35%). 
Predominant predisposing factor for Otomycosis was found to 
be instillation of coconut oil. Second most common predisposing 
factor was found to be self cleaning (cleaning of the ear by the 
patient using unsterile sticks/feather/hair pin) (Table-2).
Out of 120 specimens collected, 94(78.3%) specimens yielded 
growth. All specimens yielded single organism. Aspergillus 
niger 42(44.7%) was the predominant species isolated. 
Aspergillus	 flavus 28(29.8%) was the second most common 
species isolated. Aspergillus fumigatus 11(11.7%), Candida 
species 8(8.5%), Mucor 2(2.1%) and Penicillium species 
2(2.1%) were the other species isolated (Table-3).

DISCUSSION 
Otomycosis is a superficial fungal infection of the external 
auditory canal.11 The infection may be either subacute or 
acute and is characterized by pruritus, pain, mild hearing loss, 
superficial epithelial exfoliation, debris containing fungal hyphae 
and spores. Occurrence of Otomycosis was high in our study 
(78.3%) when compared to the studies conducted by Kaur et al12 
and Barati et al.13 The higher incidence of Otomycosis may be 
due to high degree of humidity. Most of the patients were from 
fisherman community, as this study was conducted in a coastal 
region. In our study, females (56.4%) were more commonly 
affected by Otomycosis than males (43.6%). Similar findings 
were reported in a study conducted by Zaror et al.14 However, 
males were predominantly affected in the study conducted by 
B Pradhan et al. The occurrence of bilateral otomycosis is very 
low.15 In our study only unilateral involvement was found. Ho et 
al observed a bilateral involvement in 7% of the patients.3

The incidence of Otomycosis in our study was high in the age 
group of 21-30 years (34%) followed by 11-20 years (23.4%).
This may be due the fact that immune-compromised states are 
less common in younger age group.6 In the present study, the 
predominant predisposing factor for Otomycosis was found to 
be coconut oil instillation into the external ear (35.1%). Coconut 
oil is reported to have sporostatic action.16 and therefore may 
help preserve the viability of fungal conidia deposited in 
the external ear and indirectly contribute to occurrence of 
Otomycosis. In our study second most common factor was self 
cleaning (30.9%) (by using unsterile sticks/feathers/hair pins/
rolled papers etc.). Habit of cleaning ear with such contaminated 
objects leads to inoculation of fungal debris in external auditory 
canal. Moreover it damages the normal lining epithelium, which 
is the natural defense against such infections. Other predisposing 
factors were lack of cerumen ( whose role is protective in the 
external auditory canal), chronic suppurative otitis media and 
prior use of topical antibiotic eardrops. This is in accordance 
with the study conducted by Pontes et al.17

Most common symptoms of Otomycosis are pruritis, hearing 
loss, ear discharge and ear pain. This is in agreement with the 
other studies.18.19 In our study, Aspergillus niger was the most 
commonly isolated organism. This is in accordance with the 
other studies.20,21 A.	 flavus was found to be the second most 
common causative agent followed by A. fumigatus. However, 
Kaur et al12 reported, A. fumigatus as the common causative 
agent of Otomycosis followed by A. niger. Aspergillus species 
and Candida species are the most commonly identified fungal 
pathogens in Otomycosis.22 However, other etiologic agents 

include Allescheria boydii, Scopulariopsis, Rhizopus, and 
Absidia.23

CONCLUSION 
Clinical suspicion of otomycosis can prevent unnecessary use 
of antibiotics. High incidence of Otomycosis is reported in 
tropical countries. In our study, Aspergillus species was the 
commonest fungi involved in Otomycosis. As clinical features 
are non specific, laboratory diagnosis helps to know the exact 
etiology of Otomycosis to initiate appropriate antifungal 
therapy. Educating the rural population is another important 
concern and needs to be addressed.
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Comparision between Chest X Ray, Electrocardiogram and 
Echocardiography in Detecting Left Ventricular Hypertrophy in 
Essential Hypertension
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ABSTRACT

Introduction: Left ventricular hypertrophy is an important 
complication of long standing hypertension and is proven to 
be associated with target organ damage. Hence presence of left 
ventricular hypertrophy in essential hypertension indicates a 
grave prognosis and should be diagnosed using the most accurate 
method. 
Material and methods: The study was conducted at a tertiary 
care hospital over a period of one year. The study group consisted 
of 50 patients with essential hypertension above the age 40years 
who were evaluated with history, clinical examination and 
specific investigations like Chest X-ray,Electrocardiography and 
2D Echocardiography. 
Result: The sensitivity was 68%, 64%, 36% and 91% for chest 
X-ray, ECG-Sokolov Lyon, ECG-Romhilt Estes Scoring and 2D 
echo respectively. The specificity was 64%, 75%, 89%, and 86% 
for chest X-ray, ECG-Sokolov Lyon, ECG-Romhilt Estes Scoring 
and 2D echo respectively. The accuracy was found to be 66% for 
chest X-ray, 70% for ECG-Sokolov Lyon, 66% for ECG-Romhilt 
Estes Scoring. 2D Echo was found to have maximum accuracy 
i.e. 88%.
Conclusion: M-mode and two dimensional echocardiography is 
found to be more sensitive and accurate than Electrocardiography 
and Chest x-ray for detecting left ventricular hypertrophy in 
hypertensive patients.

Keywords: Left ventricular mass index

INTRODUCTION
Hypertension is one of the leading causes of morbidity and 
mortality worldwide. Left ventricular hypertrophy(LVH) 
is an important pathological consequence of hypertension. 
Individuals with left ventricular hypertrophy are at increased 
risk for coronary heart disease, stroke, congestive heart failure, 
and sudden death.1 Left ventricular hypertrophy is considered a 
structural adaptation of the heart, a compensatory mechanism 
for chronic neurohormonal activation and an abnormal 
hemodynamic load (i.e. increased preload or after load). There 
are many ways of diagnosing left ventricular hypertrophy like 
ECG, chest roentgenography and echocardiography.2 This study 
is undertaken to compare the efficiency of these methods in 
diagnosing left ventricular hypertrophy since it can be reversed 
with aggressive control of hypertension, thus reducing morbidity 
and mortality. Hence this study aims to compare the sensitivity, 
specificity and accuracy of echocardiogram, standard 12 lead 
ECG and chest roentgenography for detecting left ventricular 
hypertrophy in essential hypertension.

MATERIAL AND METHODS
The study was carried out at a tertiary care hospital over a 
period of one year.

The study group consisted of 50 patients aged above 40 
years with essential hypertension irrespective of duration of 
hypertension. The sample was selected from all the patients who 
visited the hospital and was based on inclusion exclusion criteria. 
The exclusion criteria were all cases of secondary hypertension, 
patients with previous ischemic heart disease either myocardial 
infarction or ischemic cardiomyopathy, congenital heart disease 
and patients with valvular heart disease. Informed consent was 
obtained from the patients and institutional ethical committee 
approval was taken to conduct the study.
The patients were evaluated with a detailed history, physical 
examination, chest X-ray, standard 12 lead ECG and two 
dimensional echocardiography.

Chest X-ray: A postero-anterior view Chest X ray was obtained 
in all patients. A cardiothoracic ratio is >0.5, was considered as 
left ventricular hypertrophy

Electrocardiogram
Standard 12 lead ECG was obtained in all patients.
The ECG criteria used in this study-
1.  Sokolov –Lyon index:
 S in V1+R in V5/V6 >35mm.
2.  Romhilt –Estes point Score system:(RE)
 Left ventricular hypertrophy is considered to be present if 

total score is five or more.
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Points
1. R or S in limb leads 

or
S in V1, V2 or V3 
or
R in V4, V5or V6.

20 mm or more

25 mm or more

25 mm or more

3

2. ST-T changes 3
3 ‘P’ terminal force in V1 

more than 0.04
sec

3

4 Left axis deviation of -15 degrees or more 2
5 Intrinsicoid deflection in V5 or V6 ≥0.04 1

Total 12
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Echocardiography
Combined M-mode and 2-dimensional echocardiographic 
studies were performed in all study subjects. The average sum of 
septal wall thickness and posterior wall thickness of 1.1cm was 
taken as normal. Any value above this was taken as evidence of 
left ventricular hypertrophy.The left ventricular mass index was 
calculated by using Penn’s convention formula:
LVM = 1.04 [(LVIDd + PWT + IVST)3 – LVIDd3] – 14 gm.
LVMI = LVM/BSA.
[LVM = left ventricular mass; LVIDd = left ventricle internal 
dimension in end
diastole; PWT = posterior wall thickness; IVST = interventricular 
septal thickness; LVMI= left ventricular mass index; BSA=body 
surface area]
The normal left ventricular mass index for the Indian population2 
is: 
1. Males = 121g/m2

2. Females = 110g/m2

Any value more than this was considered as left ventricular 
hypertrophy.

STATISTICAL ANALYSIS
Diagnostic validity tests (Specificity and sensitivity) and Chi –
square test were the statistical tests used.P<0.05 was considered 
statistically significant. Computer software used were MS Word 
and MS Excel.

RESULTS
Out of 50 patients 28 patients had normal LVMI (group 1) and 
22 patients had increased LVMI (group 2).
Chest X- ray showed cardiac enlargement more in group II 
patients i.e. 68.2 % (15) than in group I- 35.7 % (10), P< 0.05, 
so statistically significant, as shown in Table-1.

ECG correlation with LVH: 7 (25%) in group I and 14(63.6%) 
in group II had left ventricular hypertrophy by Sokolov Lyon 
criteria. The P value was <0.01, so statistically significant as 
shown in table-2.
3(10.7%) in group I and 8(36.4%) in group II showed left 
ventricular hypertrophy according to Romhilt Estes score. The 
P value was found to be <0.05, hence was considered to be 
statistically significant as shown in table-3.

Echocardiography: 2 D- Echocardiography detected 
concentric left ventricular hypertrophy in 20 (90.9%) patients in 
group II and 4 (14.3%) patients in group I.
Figure-1 shows the Sensitivity, specificity and accuracy of Chest 
X-ray, Electrocardiogram and Echocardiogram in detecting 
LVH.
The sensitivity was 68%, 64%, 36% and 91% for chest X-ray, 
ECG-Sokolov Lyon, ECG-RE Scoring and 2D echo respectively.
The specificity was 64%, 75%, 89%, and 86% for chest X-ray, 
ECG-Sokolov Lyon, ECG-RE Scoring and 2D echo respectively.
The accuracy was found to be 66% for chest X-ray, 70% for 
ECG-Sokolov Lyon, 66% for ECG-RE Scoring. 2D Echo was 
found to have maximum accuracy i.e. 88%.

DISCUSSION
The left ventricular mass index as calculated by using Penn’s 
convention formula closely correlated with necropsy, with a 
sensitivity and specificity of 93% and 95% respectively.3 Hence 

SOK CRI: Sokolov lyon criteria
 RE:Romhilt estes

2DE CLVH:2D Echocardiography concentric left ventricular hypertrophy 
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Figure-1: Sensitivity, Specificity and Accuracy of Chest x-ray, 
Electrocardiogram and Echocardiography

X-ray findings Patients N- LVMI 
(Group 1)

Patients in-
creased LVMI

(Group 2)
Showing LVH (n =25) 10(35.7%) 15(68.2%)
Normal (n = 25) 18(64.3%) 7(31.8%)
Total=50 28 22
P<0.05=Significant; LVMI: Left ventricular mass index

Table-1: Correlation of X-ray findings with LVMI

Sokolov Lyon criteria Patients N- 
LVMI (Group 1)

Patients In-
creased LVMI 

(Group 2)
Showing LVH (n = 21) 7(25.0%) 14(63.6%)
Normal (n = 29) 21(75.0%) 8(36.4%)
Total=100 28 22
P<0.01=Significant

Table-2: Correlation of Sokolov Lyon criteria with LVMI

Romhilt Estes
Scoring

Patients normal 
LVMI (Group 1)

Patients increased 
LVMI (Group 2)

Score ≥ 5 (n=32) 3(10.7%) 8(36.4%)
Score <5 (n=18) 25(89.3%) 14(63.6%)
Total=50 28 22
P<0.05=Significant.
Table-3: Correlation of Romhilt Estes Scoring system with LVMI

this was chosen to calculate LV mass. 
In this study on comparing the echocardiogram to chest –x-ray 
and 12 lead ECG for detecting left ventricular hypertrophy, 
the echocardiogram is found to be more sensitive, specific 
and accurate than the other two. The sensitivity being 68%, 
64%, 36% and 91% for chest x-ray, ECG-Sokolov Lyon, ECG 
Romhilt-Estes criteria and 2D- Echo respectively, and the 
specificity being 64%, 75%, 89%, 86% for chest x-ray, ECG 
–Sokolov Lyon. ECG-Romhilt-Estes criteria and 2D- Echo 
respectively. 
The accuracy was found to be 66%, 70%, 66%, 88% for chest 
x-ray, ECG-Sokolov Lyon, ECG-Romhilt Estes criteria and 2D- 
Echo respectively.
Woythaler JN4 et al showed that left ventricular hypertrophy 
as detected by Echocardiography was more accurate than 
electrocardiography. Similarly Reichek et al5 also showed that 
Echocardiography was superior to ECG for diagnosis of LVH. 
Nkado RN et al6 also showed that Echocardiography is highly 
accurate for measurement of left ventricular mass compared to 
electrocardiography. 
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In the standard 12 lead ECG on comparing the Sokolov-Lyon 
criteria and Romhilt-Estes point score system, it is seen that 
sensitivity of 64% and specificity of 75% is found in Sokolov-
Lyon criteria whereas Romhilt-Estes has sensitivity of 36% 
and specificity of 89%. Therefore Romhilt-Estes point score 
system becomes the ideal criteria for diagnosing left ventricular 
hypertrophy, if 2D- Echocardiography is not feasible. ECG 
criteria have a high specificity but low sensitivity and hence, 
have limited use as a screening method. However, in a resource-
poor countries where Echo facilities are not available improved 
ECG criteria such as total QRS voltage can be recommended as 
a routine investigation for LVH because of its cost-effectiveness 
and easy availability despite certain limitations.7

However one study concluded that the association of chest 
radiography-electrocardiogram is useful for the screening 
of hypertensive patients for the diagnosis of left ventricular 
hypertrophy, especially if echocardiogram is unavailable.8,9

Cardiac computed tomographic (CT) scanning and magnetic 
resonance imaging (MRI) are other techniques for accurately 
detecting LVH but their use is limited by lack of availability 
and cost.10

The limitation of this study is a small sample size of 50 patients 
and only 2 ECG criteria for detecting LVH have been studied.

CONCLUSION
M-mode and two dimensional echocardiography is found to be 
more sensitive and accurate than ECG and Chest X-ray. non-
invasive method for left ventricular hypertrophy in hypertensive 
patients. Hypertensive patients with LVH are at an increased 
risk for hypertensive complications, including heart failure, 
stroke, and atrial fibrillation. However LVH is reversible with 
aggressive control of hypertension and use of angiotension 
converting enzyme inhibitors and angiotensin receptor 
blockers. Therefore it is important to detect the presence of LVH 
in hypertensive patients using the most accurate technique, so 
that drug therapy can be initiated to reverse it, thus reducing 
morbidity and mortality.
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ABSTRACT

Introduction: Cognitive impairment is a significant problem in 
patients during the early postoperative period. The use of volatile 
anaesthetics with rapid elimination may reduce postoperative 
cognitive dysfunction in surgical patients with faster recovery 
from general anaesthesia. Sevoflurane and Desflurane have 
pharmacokinetic properties that favour rapid emergence and 
less postoperative cognitive impairment. This study compares 
cognitive recovery in elective abdominal surgeries using 
sevoflurane versus Desflurane.
Material and Method: 60 American Society of Anaesthesia grade 
I and II patients for elective abdominal surgeries requiring general 
anaesthesia were divided in two groups, group S (Sevoflurane) 
and group D (Desflurane) randomly. Cognitive recovery of 
patients was studied using Hindi Mini Mental Status Examination 
till they are shifted out of post anaesthesia care area.
Results: Desflurane causes recovery from anaesthesia 2 to 3 
minutes earlier than sevoflurane but cognitive recovery is similar 
with both the agents. [In recovery profile when time to open 
eyes, time to extubation and time to orientation are compared, 
desflurane was found to be significantly better as compared to 
sevoflurane. When the Hindi Mini mental Status Examination 
scores were compared at intervals of 1hour, 3 hours and at 6 hours 
there is statistically no significant difference. 
Conclusion: Desflurane is associated with faster emergence 
from anaesthesia compared to Sevoflurane but the early cognitive 
recovery is similar in both groups

Keywords: Desflurane, Hindi mini mental status examination, 
recovery profile, Sevoflurane

INTRODUCTION
Abdominal surgeries are most commonly performed under 
general anaesthesia. Inhalational agents like Desflurane, 
Sevoflurane, Isoflurane, and Halothane are used to maintain the 
state of anaesthesia and have a unique route of administration 
and useful pharmacological properties.
Cognition is the set of all mental abilities and processes related 
to attention, knowledge, memory, reasoning, computation, 
decision making, comprehension and production of language. 
Cognitive processes use existing knowledge and generate new 
knowledge.1

Cognitive impairment (e.g. delirium, confusion) is a significant 
problem in patients during the early postoperative period. The 
occurrence of postoperative delirium in the elderly can result 
in increased morbidity, delayed functional recovery, and thus 
prolonged hospital stay. This causes immobilisation causing 
further complications like decubitus ulcers, pneumonia or 
thrombosis.2-5

The use of volatile anaesthetics like sevoflurane or desflurane 
that are rapidly eliminated with least metabolic breakdown 
may reduce postoperative delirium and cognitive dysfunction 
in surgical patients thereby facilitating a faster recovery from 

general anaesthesia. 
Mini-Mental State Examination (MMSE) a bedside test, of 
cognitive function by Folstein, has been extensively used 
in clinical practice and research. The MMSE is an easily 
administered 30-point test of cognitive function, includes 
factors viz. orientation, working memory (e.g., spell a word 
backwards), episodic memory (orientation and recall), 
language comprehension, naming, and copying.6,7 Hindi Mini 
Mental Status Examination, the Hindi version of the MMSE 
is a cognitive screening instrument for a largely illiterate rural 
population in India. Within these guidelines, the Indo-US Study 
group places no further restrictions on the use of the HMSE.8

Aim of the study was to compare the cognitive recovery 
in elective abdominal surgeries using sevoflurane versus 
Desflurane.

MATERIAL AND METHODS
After taking institutional ethics committee approval, we studied 
60 patients of American society of Anaesthesiology grade I and 
II, aged between 18 to 60 years, undergoing elective abdominal 
surgeries were randomised into two groups of 30 each. Subjects 
were selected based on inclusion and exclusion criteria. Patients 
with clinically significant cardiovascular, respiratory, hepatic, 
renal, neurologic, psychiatric, metabolic diseases and impaired 
hearing were excluded from the study. On the day of surgery, 
after obtaining written informed consent in the preoperative 
holding area, the Hindi Mini-Mental State Examination (HMSE) 
test was conducted. The maximum score for HMSE being 31 
any score less than 25 indicates cognitive impairment. Patients 
were divided randomly in two groups, Group S (received 
Sevoflurane) and Group D (received Desflurane).
Inside the operating room all patients were attached to 
Electrocardiogram (ECG), Non-invasive Blood Pressure 
(NIBP) and pulse oximetry (SPO2). All the patients were given 
inj. glycopyrrolate 0.08 mg/kg, inj. midazolam 0.03 mg/kg and 
inj. fentanyl 2 ug/kg, Inj. ondansetron 100 ug/g was given to all 
patients to avoid post-operative nausea and vomiting.
After adequate preoxygenation, (induction was done with inj.
propofol.Tracheal intubation was facilitated by inj.vecuronium 
0.08-0.1 mg/kg) Direct laryngoscopy was done and trachea 
intubated. Patients were attached to end tidal Carbon dioxide 
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(EtCO2) and to respiratory gas monitor (RGM). Controlled 
ventilation was started with oxygen - air mixture to achieve 
fiO2 of 0.4 with a closed circuit. Anaesthesia was maintained 
in Group S patients with Sevoflurane with a dial setting of 2-4 
% to achieve a MAC of 1.0 -1.2 with flows of 1.5-2 L/ min. 
and in group D patients anaesthesia was maintained with 
Desflurane to achieve a MAC of 1.0 -1.2 with a dial setting of 
4-6%. To facilitate IPPV, neuromuscular blockade was achieved 
with a non-depolarising muscle relaxant inj. vecuronium. Inj. 
paracetamol 10-15mg/kg was given to all patients for analgesia.
ECG, Pulse rate, Blood pressure, SPO2 and MAC of the 
inhalational agent were monitored. Sevoflurane or Desflurane 
were discontinued gradually at the start of skin closure, and air 
was discontinued at the end of surgery. Once patients achieved 
spontaneous breathing neuromuscular blockade was reversed 
with Inj. glycopyrrolate 0.008 mg/kg and Inj. Neostigmine 0.05 
mg/kg. Patients were extubated after return of oropharyngeal 
reflexes.
The times from reversal to eye opening, obeying commands 
(e.g., squeezing the investigator’s hand), tracheal extubation, 
as well as the times to orientation to name and place were 
assessed. The anaesthesia durations from the start of induction 
to discontinuation of inhalational agents and surgery duration 
(from surgical incision to skin closure) were also recorded.
At 1, 3, 6 hours after the end of anaesthesia, the patient’s early 
cognitive function was assessed by using HMSE.
In the recovery room, Post-operative recovery profile using 
Modified Aldrete Scoring System was recorded. A score of 
greater than 9 at the end of the study indicated that the patient 
was in optimal condition for discharge from recovery room.

STATISTICAL ANALYSIS
After data collection, data entry was done in Excel. Data analysis 
is done with the help of appropriate SPSS Software version 
15 and Sigma Plot Version 12. Quantitative data is presented 
with the help of Mean, Standard Deviation, Median and IQR, 
comparison among study group will be done with the help of 
Unpaired T test or Mann-Whitney test and comparison within 
group is done with Wilcoxon Signed Ranks Test as per results 
of Normality test.Qualitative data is shown as a Frequency 

and Percentage tables, association among study parameters is 
assessed with the help of Chi-Square test (Fischer Exact test for 
2*2 tables).P value less than 0.05 is taken as significant level.

RESULT
In recovery profile when time to open eyes, time to extubation 
and time to orientation are compared, desflurane was found to 
be significantly better as compared to sevoflurane.
 When the HMSE scores were compared at intervals of 1hour, 
3 hours and at 6 hours there is statistically no significant 
difference in the HMSE scores at these time intervals between 
the two groups. p values at 1 hour, 3 hour and 6 hr. were 0.82, 
0.78, and 0.19 respectively.
100 % patients of either group had post op Modified Aldrete 
Score greater than or equal to 9 at the time of discharge from 
PACU.

DISCUSSION
The pathogenesis of postoperative cognitive dysfunction is 
unclear; however, factors such as age, low baseline cognition, 
contribute to this problem. Residual levels of anaesthetic 
agents can affect cognition and therefore choice of the agent 
is important. Agents with a faster clearance and minimal 
metabolism may offer advantages in patients.
Older anaesthetic agents like ether and halothane were associated 
with longer times to recovery from general anaesthesia [blood 
gas coefficient for halothane is 2.5 and ether is 12] and greater 
incidence of post-operative side effects like nausea, vomiting 
and risk of aspiration. These were associated with longer times 
to emergence and achievement of Aldrete scores more than 9 
thus delayed discharge from PACU, which were not desirable. 
Patients in our study were randomized into two groups, to 
receive desflurane or sevoflurane. These volatile anaesthetics, 
possess low blood-gas partition coefficients, [Blood gas 
partition coefficient for desflurane and sevoflurane are 0.45 and 
0.65 respectively], and contributing to a faster recovery from 
anaesthesia compared with the traditional volatile anaesthetics 
and hence are widely used now.
Amongst the two volatile agents i.e. sevoflurane and desflurane, 
we found that in our study the recovery from anaesthesia was 
faster with desflurane than sevoflurane. Patients receiving 

Study Parameter Desflurane Sevoflurane Unpaired T Test P Value
Mean Std. Dev Median IQR Mean Std. Dev Median IQR

Extubation Time ( Min ) 6.98 0.90 7.00 1.50 10.07 2.05 10.00 3.25 -7.537 <0.05
Table-1: Comparison of extubation time

Study parameter Desflurane Sevoflurane Unpaired t test P value
Mean Std. Dev Median IQR Mean Std. Dev Median IQR

Time to orientation (mins) 9.37 0.83 9.00 1.00 13.47 2.36 13.75 4.13 -8.978 <0.05
Table-2: Comparison of time to orientation

Hmse score Desflurane Sevoflurane Mann-whitney 
test

P 
valueMean Std. Dev Median IQR Mean Std. Dev Median IQR

Pre op 29.30 1.15 29.00 2.00 29.60 1.04 30.00 1.25 -1.032 0.302
1 Hr 26.27 1.34 26.00 2.00 26.30 1.60 26.00 3.00 -0.219 0.827
3 Hr 28.10 1.42 28.00 2.25 28.17 1.21 28.50 2.00 -0.273 0.785
6Hr 29.47 0.82 29.00 1.00 29.73 0.83 30.00 1.00 -1.290 0.197

Table- 3: comparison of hmse scores between desflurane and sevoflurane
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desflurane were extubated, followed commands and were 
oriented 2.0-3.0 minutes earlier than patients who received 

sevoflurane.
The current findings are consistent with previously published 
comparative studies by Nathanson et al which suggested that 
early recovery was faster with desflurane than sevoflurane.9

Findings of the present study are further supported by White PF 
et al who found that desflurane was associated with faster initial 
recovery but no significant difference was found between the 
two volatile agents in the later recovery period.10 The duration 
of surgery and duration of anaesthesia for the two groups in our 
study was as follows. The mean value of duration of anaesthesia 
for desflurane and sevoflurane was 147.5 mins and 146.33 mins 
respectively which was not statistically significant (p= 0.71) 
and the mean duration of surgery for desflurane and sevoflurane 
is 126.5 mins and 114.33 mins respectively which was not 
statistically significant (p = 0.15). Also the study conducted by 
Eger EL 2nd et al11 suggested that irrespective of the duration, 
recovery is quicker for the inhaled anaesthetic desflurane than 
for sevoflurane. Juvin P et al12 further found that, immediate 
recovery occurs in significantly shorter time after a prolonged 
anaesthesia [199+/-57 mins with desflurane.
Our study shows the mean time to eye opening for the Desflurane 
(5.25 mins) and sevoflurane (7.57 mins) groups. The time to eye 
opening was significantly better with Desflurane compared to 
sevoflurane (p= <0.05).
J. E. Heavner et al13 found the times to eye opening 5 (3–5); 11 
(8–16) min for desflurane and sevoflurane respectively which 
shows desflurane was associated with earlier eye opening 
compared to sevoflurane. 
Also, the study conducted by Ravi Jindal et al14 demonstrated 
shorter times to eye opening with desflurane compared to 
patients receiving sevoflurane thus supporting that desflurane is 
associated with early emergence compared to sevoflurane.
The mean time to extubation in our study was, Desflurane (6.98 
mins) and sevoflurane (10.07 mins). The time to extubation was 
significantly better with Desflurane compared to sevoflurane 
(p= < 0.05). This is further evidenced in the study conducted 
by Chen G, et al15, who concluded that desflurane anaesthesia 
was associated with shorter times to Extubation compared to 
sevoflurane anaesthesia.
Finally, the mean time to orientation for the Desflurane 
(9.37mins) and sevoflurane (13.47 mins) group was noted. The 
time to orientation was significantly better with Desflurane 
compared to sevoflurane (p= < 0.05).
J. E. Heavner, A. D. Kaye, B.-K. Lin and T. King,13 found 
the times to, squeezing fingers on command (7 (4–9); 12 
(8–17) min); and orientation (7 (5–9); 16 (10–21) min) were 
significantly less (P<0.05) for desflurane than for sevoflurane.
Also, as per the study conducted by Chen G, Zhou Y, Shi Q, 
Zhou H15 The time taken to follow commands (mean difference 
[MD] -3.27; 95% confidence intervals [CI] -4.95, -1.59), and 
orientation (MD -4.31; 95%CI -4.99, -3.62), were significantly 
shorter in the desflurane group than in the sevoflurane group.
Thus our findings are consistent with previously published 
comparative studies demonstrating that desflurane anaesthesia 
is associated with faster cognitive recovery.
Our study also shows the HMSE scores for both groups at various 
time intervals have no significant statistical difference. p values 
at 1 hr., 3 hr. and 6 hr. were 0.82, 0.78, and 0.19 respectively. 
This is consistent with Chen X, et al2, who found that there 

Figure-1: Show the mean time to extubation for the Desflurane (6.98 
mins) and sevoflurane (10.07 mins) groups. The time to extubation 
was significantly better with Desflurane compared to sevoflurane (p= 
< 0.05).
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Figure-2: Show the mean time to orientation for the Desflurane (9.37 
mins) and sevoflurane (13.47 mins) groups. The time to orientation 
was significantly better with Desflurane compared to sevoflurane (p= 
< 0.05).
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Figure-3: Show the HMSE scores at various time intervals in the study 
groups. There is statistically no significant difference in the HMSE 
scores at these time intervals between the two groups. p values at 1 hr., 
3 hr. and 6 hr. were 0.827, 0.785, and 0.197 respectively.
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were no significant differences between the Desflurane and the 
Sevoflurane groups when the MMSE scores were compared 
preoperatively, and postoperatively at 1, 3, 6, and 24 hrs, thus 
supporting the outcome that recovery of cognitive function was 
similar after desflurane and sevoflurane-based anaesthesia.16 
There were no patients with HMSE score <25 at the end of 3 
hours and 6 hours.
Similar findings were noted by Deepak TS et al17 who found 
that hundred percent of patients from desflurane group and 
97% from sevoflurane group demonstrated completely normal 
cognitive function at 6 h postoperatively (p = 0.31).

CONCLUSION
Thus in conclusion, Desflurane is associated with faster 
emergence from anaesthesia compared to Sevoflurane but 
the early cognitive recovery is similar in both groups with no 
difference in the incidence of post-operative side effects like 
nausea, headache and dizziness.
Patients who received desflurane had a shorter extubation and 
recovery time. High cost of the anaesthetic is compensated 
by quality and controllability of anaesthesia and reduction of 
stay in recovery unit. In addition, the use of desflurane leads to 
early and predictable extubation, and helps in early transfer of 
patients from the operating theatre to the recovery area, which 
has a positive impact on patient turnover.
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ABSTRACT

Introduction: Although overt hypothyroidism with its 
accompanying dyslipidemia is widely recognized as a risk factor 
for atherosclerosis and cardiovascular disease but now subclinical 
hypothyroidism emerged as an independent risk factor for aortic 
atherosclerosis and myocardial infarction in women. Subclinical 
hypothyroidism is characterized by dyslipidemia most commonly 
in elderly females but perimenopausal females are also at higher 
risk. There are limited studies on subclinical hypothyroidism 
in India on perimenopausal women which is done in our study. 
Objective: The objective of the study was to find the correlation of 
dylipidemia with subclinical hypothyroidism in perimenopausal 
women in central India. 
Material and Methods: The study was conducted at department 
of medicine in Gandhi Medical College and Hamidia Hospital, 
Bhopal for one year from January 2015 to December 2015. It was 
an observational cross-sectional study. Females of 35-45 years of 
age group with raised TSH and normal T3 and T4 values were 
included in the study. 66 females patients of SCH were included 
in this study and subdivided in two groups according to their TSH 
values as group1 (5.5-10) and group2 (>10) and their fasting lipid 
profile and thyroid samples were measured. 
Results: Significant results were observed in different parameters 
among both the groups of SCH. Total cholesterol, Triglycerides, 
LDL-cholesterol, TC/HDL ratio and LDL/HDL ratio was highly 
significant (<0.01) in both groups but HDL-cholesterol and 
TSH levels were not significant (>0.05) in the two groups of 
SCH. Group having TSH (>10μIU/ml) have the higher risk of 
developing atherosclerosis as compared to females with TSH 
(5.5-10μIU/ml). Total cholesterol, Triglycerides, LDL, TC/HDL 
ratio and LDL/HDL ratio were positively correlated with TSH 
values in both the groups of perimenopausal females whereas the 
HDL cholesterol had no correlation with TSH values among SCH 
perimenopausal females.
Conclusion: This study showed that perimenopausal women with 
subclinical hypothyroidism were characterized by dyslipidemia in 
the form of increased TC, TG and LDL. SCH groups having TSH 
(>10μIU/ml) have the higher risk of developing atherosclerosis 
as compared to perimenopausal females with TSH (5.5-10μIU/
ml). TC/HDL ratio and LDL/HDL ratio were also higher in both 
SCH group suggesting the future development of cardiovascular 
disease in these females.

Keywords: Dyslipidemia, Perimenopausal, Subclinical 
hypothyroidism, Thyroid stimulating hormone

INTRODUCTION
By definition, subclinical hypothyroidism refers to biochemical 
evidence of thyroid hormone deficiency in patients who have 
few or no apparent clinical features of hypothyroidism.1 This 
is a relatively common condition with a prevalence ranging 
from 4 to 15% in the general population.2,3 Although overt 
hypothyroidism with its accompanying hypercholesterolemia, 

is widely recognized as a risk factor for atherosclerosis and 
cardiovascular disease.4 In recent population based surveys 
subclinical hypothyroidism emerged as an independent risk 
factor for aortic atherosclerosis and myocardial infarction.5 
Subclinical hypothyroidism frequently occurs in females 
comparative to males.6 Many of the perimenopausal symptoms 
e.g. weight gain, mood swings, insomnia, tiredness, anxiety etc. 
are quite similar to hypothyroidism, so evaluation of thyroid 
profile in these patient might show the presence of subclinical 
hypothyroidism which may progress to overt hypothyroidism 
and can be masked by perimenopausal symptoms.7 
Thyroid hormone have a great impact on lipid metabolism 
as its needed for the catabolism and synthesis of lipids and 
its deficiency may create alteration in lipid metabolism 
mostly degradation rather than synthesis. Studies in the past 
have revealed that cardiovascular risk might be possible in 
subclinical hypothyroidism but the effect of TSH range is not 
clearly stated.8,9 So the lipid metabolic changes affected by 
the severity of disease in terms of elevation in the TSH range 
are topic of debate. There are limited studies on subclinical 
hypothyroidism in India. The relationship of lipid profile 
abnormalities to subclinical hypothyroidism is not certain. In 
central Indian population there are no studies that have answered 
these questions. So, the purpose of this study is to assessment 
of various lipid parameters in perimenopausal women with 
Subclinical hypothyroidism with elevation in the range of TSH.

MATERIAL AND METHODS
The study was conducted in Gandhi Medical College and 
Hamidia Hospital, Bhopal. Newly diagnosed 66 perimenopausal 
SCH women were enrolled for the study from the medical and 
endocrine OPD of HH, which were divided in two groups on 
the basis of TSH range: SCH-I (5.5-10μIU/ml) and SCH-II 
(>10μIU/ml). The age group criteria for study population were 
35-45 years of female. Those patients were excluded from the 
study who were having thyroid disorder, diabetes, hypertension, 
menopause or any cardiovascular risk and patients on thyroxine, 
hypolipidemic drugs or drugs causing dyslipidemia were also 
excluded. Ethical clearence from the institutional ethical board 
and informed consent from patients were obtained before the 
start of the study.
Thyroid profile and lipid profile were estimated in all the 
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participants of study group by taking fasting samples. Thyroid 
stimulating hormone (TSH), T3 and T4 were measured by 
using enzyme linked immunosorbant assay (ELISA) technique. 
The patients with TSH range (>5.5μIU/ml), T3 and T4 within 
reference range were said to having SCH.
Total cholesterol (<200 mg/dl), Triglycerides (<150 mg/dl) 
and High density lipoprotein cholesterol (40-60 mg/dl) were 
measured by using CHOD/POD method, GPO-PAP method, 
and CHODPOD/ Phosphotungustate method respectively. 
LDL cholesterol (<130 mg/dl) was estimated by Friedewald 
formula. Total cholesterol/HDL-C and LDL-C/HDL-C ratio 
were also calculated by dividing TC and LDL-C with HDL-C 
respectively.10

STATISTICAL ANALYSIS
A SPSS (statistical package of social sciences) version 20.0 
of IBM for windows was used for statistical analysis. All the 
variables were expressed in Mean ± SD. The variables of 
divided groups of subclinical hypothyroidism were analyzed 
by using one way ANOVA. Pearson correlation coefficient 
was performed between TSH and other parameters (TG, TC, 
TC/HDL-C ratio and LDL/HDL ratio). A p value <0.05 was 
considered statistically significant.

RESULTS
We found that that among 66 patients of subclinical hypothyroid 
females 28 were in group 1 (TSH 5.5-10) and 38 were in group 
2 (TSH>10). The mean age of the patients in group 1 SCH was 
39.72±2.72 yrs and group 2 SCH was 43.42±3.12 yrs. The mean 
age in SCH-2 was higher showing that as age increases thyroid 
failure also increases. Mean value of TSH in group 1 SCH 
females was 8.91±0.86 and in group 2 SCH was 14.31±1.24 
µIU/ml which was statistically significant (p value<.001). When 
we compared fasting lipid profiles in these perimenopausal 
females of SCH, among it total cholesterol mean values were 
199.4±16.11 mg/dl and 220.43±23.20 mg/dl in their respective 
groups which shows a significant relationship (p value<.005). 
When we correlated the total cholesterol values with TSH 
values, it shows a positive correlation as paerson correlation 
coefficient (r) was 0.31.
Similarly the triglycerides levels were compared among both 
the groups in which SCH group 1 TG were 122±27.63 mg/dl 
and in SCH group 2, TG were 139±25.56 mg/dl which was 
statistically significant as p value was less than .05. The value of 
TG were also correlated with the TSH values and a significant 
positive correlation was seen among them as pearson correlation 
coefficient (r) was 0.28. Coming to another variable of lipid 
profile, LDL, the mean values in group 1 SCH were 132±15.46 
mg/dl and in SCH group 2 were 147.24±21.24 mg/dl which was 
statistically significant ( p value=0.003). LDL values were also 
positively correlated with the TSH concentration as pearson 
correlation coefficient(r) was 0.31. There was no variations 
were found among the groups of SCH in HDL-cholesterol and 
the difference was not significant.
Now coming to ratios which are better marker of cardiovascular 
morbidity, the risk ratio (TC/HDL) ratio in group 1 SCH was 
4.61±0.39 and in group 2 SCH, it was 5.21±0.49 and it has 
significant association (pvalue=0.001). It was found to have 
the positive correlation with the TSH concentration as pearson 

correlation coefficient was found to be 0.40. LDL/HDL ratio 
was also evaluated in our study which is a better marker of 
cardiovascular morbidity, in group 1 SCH it was 3.23±0.47 
and in group 2 SCH, the values were 3.51±0.49 and it was also 
found to be statisytically significant (p value=0.004). It was also 
having a positive significant correlation with the TSH values 
(r=0.34).
Thus all variables of lipid profiles were significantly different 
in both groups of subclinical hypothyroidism except HDL-
Cholesterol. The mean value of total cholesterol was below 
the reference range in SCH-I and significant higher in group 
II of SCH. Triglycerides and Total cholesterol levels were also 
found to be positively correlated with TSH concentration and as 
TSH concentarion increases, their level were also found to be 
increasing but their lvels were below the refrence range in both 
groups. LDL-C level was significantly higher in each group 
above the reference range. TC/HDL and LDL/HDL ratios were 
significantly different in each group of SCH and consistently 
increasing along with the range of TSH. (Table-1 and 2)

DISCUSSION
Hypothyroidism is characterised by a decrease in both 
synthesis and catabolism of lipoprotients. In most patients with 
myxedema, the relative greater decreas in catabolism and the 
resulting preponderance of synthesis results in high cholesterol 
concentrations. The nature and degree of dyslipidemia in 
overt hypothyroidism has been demonstrated in many studies 
and there is no doubt about the beneficial effects of thyroid 
substitution on serum lipids and on the risk for CAD.11,12 
Although the relationship between SCH and an atherogenic 
lipoprotein profile is still under debate6,13,14, a meta analysis 
of 13 intervention studies showed that levothyroxine (l-T4) 
therapy led to a significant reduction in both serum total and 
low-density lipoprotein (LDL) cholesterol levels.15

Parameters Subclinical Hypothyroidism # P Value
SCH- 1* SCH-2*

Age (Yrs) 39.72±2.72 43.42±3.12 0.394
TSH (μ lU/Ml) 8.91±0.86 14.31±1.24 0.001
FT3 (ng/dl) 1.54±1.15 1.13±0.34 0.450
FT4 (ng/dl) 1.17±0.19 0.9±0.11 0.549
TC (mg/dl) 199.4±16.11 220±23.20 0.001
TG (mg/dl) 122±27.63 139±25.86 0.028
LDL (mg/dl) 132±15.46 147.24±21.27 0.003
HDL (mg/dl) 42.01±2.32 39.21±2.11 0.564
TC/HDL ration 4.61±0.39 5.21±0.49 0.001
LDL/HDL ratio 3.23±0.47 3.51±0.49 0.004
# by ANOVA; *All the variables in Mean±SD; A p value < 0.05 
was considered statistically significant

Table-1: Baseline characteristics among the various groups of 
SCH women

Parameters r value
TSH - TG 0.29* 
TSH-TC 0.31 *
TSH-TC/HDL ratio 0.40 **
TSH- LDL/HDL ratio 0.34 **
$By pearson correlation coefficien; *p value Significant at 0.05 
level; **p value Significant at 0.01 level.

Table-2: Correlation between TSH and other variables $
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Subclinical hypothyroidism has a great influence on 
derangement of lipid profile in perimenopausal women. The 
colarado thyroid disease prevalence study which is one of the 
largest study conducted on thyroid dysfunction also showed 
that there is derangement of lipid profile with increasing TSH 
values.2 Similarly the Rotterdam study also concluded that 
SCH is independently associated with atherosclerosis and 
cardiovascular morbidity in post menopausal women which 
can be attributed to dyslipidemia.16 In our study we also 
found that there is statistically significant increase in the Total 
cholesterol, triglycerides and LDL levels in SCH females. 
Celik C et al observed to support this study that SCH women 
are characterised by dyslipidemia.15 Luboshitzky R et al also 
supported the findings of our study and they have also concluded 
that dyslipidemia and hypertension was associated with SCH 
in middle aged women.17 Similar findings were also noted in 
the EPIC-Norfolk prospective study which found significantly 
increased concentrations of serum total cholesterol (TC), LDL 
cholesterol (LDLc) and triglyceride in SCH women only.18

In Indian setup, Senthilkumaran S et al also found that SCH is 
more common in female compared to overt hypothyroidism.19 
We have also found that Total cholesterol, triglycerides and 
LDL cholesterol have positive correlation with severity of 
disease as the elevation of TSH range. Karthik N et al observed 
a significant dyslipidemic changes in SCH women compared 
to control group.20 Similarly when we compared the LDL/TC 
and HDL/TC ratios which are better indicator of cardiovascular 
morbidity, we found that these were positively correlated with 
TSH concentration. Gaurav et al also conducted a similar study 
in Punjab on perimenopausal middle aged women and supported 
or finding in these perimenopausal females.21

There is some controversy regarding the presence or the severity 
of SCH induced dyslipidemia as some studies have found no 
correlation between TSH concentration and dyslipidemia. 
Legrys et al did not find any evidence that SCH was associated 
with increased risk of myocardial infarction in postmenopausal 
women.22 Data from NHANES III revealed increased levels of 
TC in SCH patients vs controls, however when adjusted for 
age,race,sex and use of lipid lowering drugs, no difference was 
observed between SCH and controls regarding lipid profile.3 
We have found that SCH is associated with an atheogenic 
lipid and lipoprotein profile, characterised by an increase in 
concentration of total cholesterol, LDL and triglycerides but 
not with deranged HDL levels. However there are studies which 
have also found deranged levels of HDL in SCH patients.23 It 
was observed in this study that SCH women with TSH >10μIU/
ml have the higher dyslipidemic changes in comparison to those 
having TSH<10μIU/ml. Marwaha et al supported this study by 
observing that atherogenic lipid abnormalities was found in 
adult subjects of SCH with TSH>10mIU/L not in subjects with 
TSH<10mIU/L.24

CONCLUSION
In this study we found that the women in perimenopausal 
age group with subclinical hypothyroidism are more prone 
for atherosclerosis due to the fact that they have deranged 
lipid profiles. Among dyslipidemia, increased level of Total 
cholesterol, triglycerides and LDL-cholesterol might suggest a 
future development of cardiovascular diseases. There was also 

positive correlation of thyroid stimulating hormone with total 
cholesterol and triglyrides and as the value of TSH increases 
their concentration also increases. Similarly the LDL/TC and 
HDL/TC ratio which are better predictor of cardiovascular 
morbidity also found to be significantly associated with SCH 
and positive correlation with TSH values were also seen in our 
study and points towards the higher risk for atherogenicity. 
This study specify that SCH women with TSH>10μIU/ml have 
higher risk of developing cardiovascular risk in comparison to 
women having TSH<10μIU/ml.
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ABSTRACT

Introduction: Caustics cause both clinical and histological 
damage on contact with tissue surfaces. Caustics exist in both 
solid and liquid forms, with differences in viscosity, concentration 
of solution, and pH. An acid is a chemical substance whose 
aqueous solutions are characterized by a sour taste and their 
ability to turn blue litmus to red and which causes marked 
injury, when the pH is below 3. The amount of injury depends 
on time of contact, strength of the substance to penetrate tissues; 
volume, pH, and concentration; stomach contents; and titratable 
acid reserve. The aim of this study is to analyse the incidence 
of corrosive poisons, incidence of corrosive poisoning among the 
age and sex distribution, incidence of corrosive poisoning among 
married females.
Material and methods: The study was carried on at Mortuary of 
Osmania General Hospital during 2003-2006. During this period 
1135 cases of various poisoning deaths were registered. Among 
them 62 deaths were due to corrosive poisoning. All the reported 
cases in the study period were investigated.
Results: A study of 1135 cases of various poisoning during 
2003-2006, of which 62 corrosive poisoning fatalities. Among 
the 62 deaths caused due to corrosive poisoning 27 cases were of 
females who constituted 43.5% of cases of death due to corrosive 
acid poisoning. 9 dowry deaths were due to corrosive poisoning.
Conclusion: The incidence of corrosive poisoning is found to be 
higher and among married women. Corrosives are more often the 
choice of poison due to its ease of access.

Keywords: Titratable acid reserve (TAR), Corrosive poisoning, 
Corrosive acid

INTRODUCTION
A corrosive agent is a substance that causes both functional 
and histological damage on contact with body surfaces. In 
developed countries, higher levels of education and increased 
product regulation have decreased morbidity and mortality from 
caustic exposures in children as well as in adults. However, in 
developing and underdeveloped nations, exposure to caustics 
remains a major problem.1-4 The challenges to prevention of 
exposure and patient care include lack of childproof containers, 
Unregulated and easy access to corrosive substances, cultural-
specific propensity to consume caustics in suicidal attempts, 
high volume of cases, absence and hindrances to care in 
rural settings, undernourishment, and poor follow-up of the 
survivors.4 incidence of Ingestion of Alkaline is higher in the 
developed world.5 Whereas incidence of ingestion of acid is 
higher in developing countries.6

Caustic exposures are of three types: (1) intentional ingestions 
with suicidal tendency7; (2) accidental ingestions8 and (3) 
other incidental, mostly occupational contact exposure. The 
common reported cases are of accidental or unintentional, 
even if less frequent, suicidal ingestions account for the most 

of grave injuries.1 The geographic variation in caustic ingestion 
circumstances, such as involved substances, intention, age of 
the patient, and extent of evaluation, make it difficult to create 
encompassing recommendations or a consensus approach.4,9,10

As early as 1927, the United States mandated warning labels 
on acid containing products, which led to dramatic decrease 
in incidence of unintentional corrosive injuries in children. 
Unfortunately, children in developing nations, like India, do not 
benefit from these interventions, as such safety considerations 
are not globally used. In a study although children comprised 
39% of admissions for corrosive ingestions, adults comprised 
81% of patients requiring treatment.11

These compounds are easily available and thus became popular 
for suicidal and homicidal purposes, Homicidal is by throwing 
this compounds over the face and body of the person. Accidental 
deaths are due to taking these compounds mistakenly.
Following the knowledge of highly lethal nature of these 
compounds, people have started using them in great number 
particularly for the suicidal purposes. The methods adopted 
by prospective suicides have undergone a revolution in recent 
times. In Andhra Pradesh, poisoning due to the corrosive 
compounds on the increase year after year.
It is almost a matter of day -to-day occurrence that not only 
married women are harassed, humiliated, beaten and forced to 
commit suicide, leave husband, etc., tortured and ill-treated but 
thousands are torched to death as parents are not able to meet 
the dowry demands of greedy in-laws or their husbands.
In our study, we studied the pattern poisoning among females 
with special reference to dowry deaths, we also suggested 
certain parameters for early detection and treatment. 
Aims and objectives of the study were to find the most common 
and least common corrosive poisons in accidental poisoning and 
suicidal or homicidal, the frequency of dowry deaths among the 
female casualties and the frequency of fatal cases of corrosive 
poisoning with regard to their marital status.

MATERIAL AND METHODS
A study of 1135 cases of various poisoning, of which 62 
corrosive poisoning fatalities both clinical and autopsied at the 
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Osmania General Hospital, Hyderabad has been made after 
obtaining a informed consent waiver form the institutional 
ethics committee
The records maintained at the Department of Medicine and the 
Department of Forensic Medicine, Osmania General Hospital, 
includes copies of the following:
1. Hospital case sheet extracts.
2. Police requisition and inquest reports.
3. Reports of clarification of the circumstances surrounding 

the death.
4. The post-mortem report.
5. Forensic Science laboratory reports of the chemical 

analysis of viscera of the deceased.
Information was also extracted from the relatives, attenders and 
eyewitnesses (in some cases), regarding the mode of poisoning 
and the type of poison used.
In all cases where a poison was detected in the viscera sent for 
analysis to the Forensic Science Laboratory was condesired as a 
case as of “Poison Fatality”. This was because in some cases, if 
the chemical analysis report was received as negative, it was not 
considered for the study as the precise cause of death was not 
identified and at best a calculated guess would have been made.
All the records of the poisoning fatalities were studied in detail 
and statement prepared to show the frequency of individual 
poisons, age and sex distribution, the average time of survival 
as shown in the tables.
Taking into consideration the history given in the inquest report, 
the age of the deceased, the nature of the poison responsible 
for death and any other available information an opinion to the 
manner of death was made. The history given by the police 
should only be taken as a hint. The autopsy findings should 
always prevail upon the history furnished in case of any 
inconsistencies between the two.

STATISTICAL ANALYSIS
SPSS version 21 was used for data analysis. Chi square test 
was used for comparison. Descriptive statistics like mean and 
percentage were also used.

RESULTS
During the study period there were 1135 cases of various 
poisoning, of which 62 corrosive poisoning fatalities were 
observed the following observations were made. Table-1 shows 
the distribution of all poisoning cases among males and females.
Among all the cases of poisoning males outnumbered the 
females and among the total number of cases females constituted 
36.2 % of all cases of poisoning. The P-Value was < 0.00001. 
The result was significant at p < 0.05.
Among the 62 deaths caused due to corrosive poisoning 27 cases 
were of females who constituted 43.5% of cases of death due to 
corrosive acid poisoning (table-2). The P-Value was 0.000291. 

The result was significant at p < 0.05.
Of all the cases of deaths due to corrosive acid poisoning among 
females it was observed that 43.5% of the females were married 
(table-3). The chi-square statistic was 1.1428. The p-value was 
.285052. This result was not significant at p < .05
When we compared the death of females with respect to dowry 
harassment, among all the death of married females 64 cases 
were of dowry death out of 233 cases of death of married females 
due to poisoning, and 9 deaths were dowry deaths out of 19 
deaths of married females constituting 47.4% of dowry deaths 
due to corrosive acid poisoning among married female deaths 
(table-4). The chi-square statistic was 1.6489. The p-value was 
.199107. This result was not significant at p < .05.
Among all the corrosives sulphuric acid was the choice of 
corrosive among both males and females constituting 42% of all 
cases next most common was carbolic acid with 29 % of cases 
followed by nitric acid used by 25.8 % of the cases (table-5).
The chi-square statistic was 2.8528. The p-value was .582745. 
The result was not significant at p < .01.

DISCUSSION
Sex Distribution: Sex distribution in this study shows male 
preponderance. There were 724 males and 411 females in a total 
number of 1135 cases of poisoning. Corrosive poisonings were 
62 out of which 35 male and 27 female fatalities were noted. 

Sex No. of Victims Percentage
Male 724 63.80 %
Female 411 36.20 %
Total 1,135 100 %

Table-1: Distribution of all poisoning cases among males and 
females.

Sex No. of Victims Percentage
Male 35 56.50 %
Female 27 43.50 %
Total 62 100 %

Table-2: Sex wise distribution among deaths due to corrosive 
poisoning

Sex Married Un Married Total Percentage
Male 20 15 35 56.50 %
Female 19 8 27 43.50 %

Table-3: Marital status of deceased due to Corrosive poisoning

Nature of poisoning No. of married 
female deaths

No. of 
dowry 
deaths

Percentage

Various poisoning 233 64 27.5%
Corrosive poisoning 19 9 47.4%

Table-4: The number of dowry death’s among female fatalities.

Type of corrosive Male Female Total Percentage
Sulphuric acid 15 11 26 42
Carbolic acid 10 08 18 29
Nitric acid 10 O6 16 25.8
Paraphynylene Diamine + Ammonium Hydroxide 00 01 01 1.6
External acid burns 00 01 01 1.6

Table-5: Frequency of use of different type of corrosives
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The male preponderance is due to that all over the world males 
are seen as the providers and when they fail in doing something, 
whether professionally or personally; there is a sense of shame, 
which drives people to suicide. Also as men take more risks and 
lead a more carefree life. The females lead a less active life and 
also stay indoors with an overall less amount of exposure to the 
various poisons.5,6

Marital Status: On studying the marital status of the persons in 
this study, it is observed that 39 people were married including 
20 males and 19 females. And 23 persons were unmarried 
including 15 males and 8 females. This data suggests that the 
rate of poisoning fatalities is more among the married population 
compared to the unmarried population. This may be due to the 
fact that the married people have more responsibilities, duties 
and financial burden due to the dependants and consequently 
get more frustrated and are liable to take their own lives. Also, 
as a majority of adults are married, the rate of poisoning also 
reflects this trend. Unmarried people on the other hand are more 
carefree and “happy go lucky” which explains the lower number 
of fatal cases.6,7

Dowry Deaths: Of the 19 cases of married females of corrosive 
poisoning, 9 cases are of Dowry deaths. Dowry death is a 
multidimensional problem affecting the Indian society at-large 
and the young, innocent, recently married women, in particular. 
This has led to many associated problems and crimes like female 
infanticide, increased rate of suicides among this age group. 
Many people are unable to afford a girl child’s marriage.8 This 
is especially true in the low socio-economic classes of society. 

Manner of Poisoning: In this study, the manner of death 
was found to be suicidal in a large number of cases (91.9%), 
followed by accidental (4.9%), homicidal (1.6%) and unknown 
(1.6%). The high percentage of suicides by corrosive poisoning 
is due to known toxicity of these agents and also their easy 
availability and relative cheapness. They are usually found in 
most Indian homes for floor and toilet cleaning. Suicide is a 
subject of great sociological and psychiatric importance with 
many unexamined and unresolved problems. In our country, the 
study of this particular subject is rendered difficult by the lack of 
statistics about the number of attempts and successful suicides. 
It is always interesting to consider the reasons.9,11 The police 
inquests usually mention “chronic ailments”, unbearable pain 
abdomen, etc., which is not always the whole truth and should 
always be taken with a pinch of salt. The real cause may be 
domestic causes, unemployment, financial worries, failures in 
love, insecurities and psychological problems, which are prone 
for suicide like manic-depressive psychosis etc.

CONCLUSION
The study highlights the fatal cases of poisoning autopsied at 
Osmania medical college between January 2003 – June 2006. 
The incidence of corrosive poisoning is found to be higher and 
among married women corrosives are more often the choice 
of poison due to its ease of access. The study emphasises on 
stricter laws to control the sale and possession of these items 
and to spread awareness among people about the hazards of 
corrosive poisoning. The study also brings into focus the evil 
existence of dowry in our society either in form of physical or 
psychological trauma and its outcome in form of loss of life.

RECOMMENDATIONS 
The main aim of this study has been to ascertain the causes 
and manner of corrosive poisoning and to suggest remedies to 
contain and decrease the same. For this we need
• To control the rate of poisoning incidents.
• To decrease number of fatalities among poisoning 

admissions.
• Setting up emergency poisoning care centres
• 24 hour suicidal helplines
• Setting up poison information centres.
• The public should be made aware about the toxicity of 

everyday household objects, so as to reduce the incidence 
of domestic accidental poisoning.

• Appointment of Dowry Prohibition officer by all the State 
governments.

• Education of women to curb dowry deaths.
• Psychiatric counselling of the survivors.
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ABSTRACT

Introduction: Hypertension is related to chronic kidney 
disease (CKD) in a number of ways. The objective of this 
research was to assess visit-to-visit blood pressure control 
in patients of different stages of chronic kidney disease and 
to establish a relationship of the above observations with 
various biochemical parameters.
Material and methods: This study included patients 
with chronic kidney disease with blood pressure >140/90 
mm of Hg at presentation. The patients were subjected 
hematological and biochemical investigations and were 
put on standard treatment protocol, respective of their 
stage of chronic kidney disease (CKD) at the discretion of 
attending physicians. Two follow up visits were planned at 
2-week interval each.
Results: A total of 90 patients with chronic kidney disease 
were enrolled. Maximum number of cases were in CKD 
Stage V (n=46; 51.1%) followed by Stage IV (n=39; 
43.3%). Overall the conversion to normotensive status was 
observed to be 36.6%. Though no statistically significant 
difference in blood pressure status of patients in different 
stages was observed yet for the overall as well as stages IV 
and V, the change was significant statistically (p<0.001). 
As compared to baseline, a significant decrease in mean 
urea, creatinine, BUN, K+ and blood sugar levels was 
observed (p<0.05). A significant increase in mean GFR 
was also observed (p<0.001). All the correlations were 
weak (r<0.3) except for the correlation of DBP with Urea, 
Creatinine and K+ levels.
Conclusion: This study suggests the non-existence of a 
relationship between stage of disease and blood pressure 
control in higher stages of CKD and existence of a poor 
correlation between extent of change in blood pressure to 
change in biochemical and laboratory parameters.

Keywords: visit-to-visit blood pressure control, laboratory 
parameters, chronic kidney disease

INTRODUCTION
Hypertension is related to chronic kidney disease (CKD) in a 
number of ways. Hypertension can independently cause CKD, 
contribute to its development in the setting of other potential 
causes or even be the result of CKD, as is the case in patients 
with polycystic kidney disease. Hypertension is present in 
approximately 80 percent of patients with CKD and it can also 
induce CKD, there are reports quoting the prevalence of CKD 
among hypertensive to be as high as 46.9%.1-3 Hypertension 
may develop early in the course of CKD and can be associated 
with adverse outcomes such as worsening renal function and 

development of cardiovascular disease. Hypertension is a major 
promoter of the decline in GFR in both diabetic and nondiabetic 
kidney disease.4,5 The objective of this research was to assess 
visit-to-visit blood pressure trend in patients of different stages 
of chronic kidney disease and to establish a relationship of the 
above observations with various biochemical parameters.

MATERIAL AND METHODS
This prospective observational study was performed from 
January 2011 to June 2012 after approval from the ethics 
committee of our institution. Study population included patients 
with chronic kidney disease (defined using National Kidney 
Foundation (NKF-KDOQI) working group criteria)6 attending 
the outpatient and inpatient departments of General Medicine 
of either sex, aged between 18 years to 70 years with Systolic/
Diastolic blood pressure >140/90 mm of Hg at presentation. 
Patients on hemodialysis, Critically ill patients, and patients 
not willing to participate were excluded from the study. An 
informed consent was obtained from all the patients enrolled 
in the study. An informed consent was obtained from all the 
patients enrolled in the study.

Study Frame: It consisted of all the patients with chronic 
kidney disease attending the Medicine OPD, casualty ward and 
indoor patients, fulfilling the inclusion/ exclusion criteria.
After detailed physical examination, the patient was subjected 
hematological and biochemical investigations, which include 
complete blood count, Urine routine and microscopy, serum 
Urea, serum Creatinine, electrolytes, Random blood sugar, 
Fasting and Post prandial blood sugar, Glycosylated hemoglobin 
(in diabetic cases), Ultrasonography (KUB), Electrocardiogram, 
and Fundus examination. 
All the patients were put on standard treatment protocol, 
respective of their stage of chronic kidney disease (CKD) 
at the discretion of attending physicians who was not part of 
this observational team. Cockcroft-Gault equation was used to 
estimate creatinine clearance. Blood pressure was measured by 
mercury sphygmomanometer in supine position. Appearance of 
first Korotkoff’s sound and disappearance of fifth Korotkoff’s 
sound was taken as systolic and diastolic blood pressure 
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respectively. Mean arterial pressure (MAP) was calculated by 
equation (SBP + 2DBP)/3. 
In the present study, two follow up visits were planned at 
2-week interval each, however, a variation of 2-3 days from 
the proposed time of follow up assessment was allowed due to 
practical exigency. Patients with a minimum of three different 
visits (each visit after two weeks of previous visit) were 
considered to be completing the study.

STATISTICAL ANALYSIS
Data so obtained was subjected to statistical analysis using 
Statistical Package for Social Sciences version 15.0. The data 
have been represented as number and percentage. Parametric 
data have been presented as mean ± SD. The chi - square test 
was used to evaluate the proportional data. Odds ratio/risk ratios 
have been calculated wherever necessary. Parametric data have 
been evaluated using Student "t"-test. The Confidence level of 
the study was kept at 95%, hence a "p" value less than 0.05 
indicated a statistically significant difference.

RESULTS
A total of 90 patients with chronic kidney disease were enrolled 
in the study. Mean age of patients was 46.43±12.63 years. There 
were 47 (52.2%) and 43 (47.8%) females. (Table-1) Decrease 
urine output was the most common presentation followed by 
headache and decrease in appetite. A total of 16 (17.8%) were 
tobacco users, 15 (16.7%) were smokers and 6 (6.7%) were 
alcohol users. There were 3 (3.3%) patients who were regular 
analgesic users. 
Maximum number of cases were in CKD Stage V (n=46; 
51.1%) followed by Stage IV (n=39; 43.3%), stage III (n= 4; 
4.4%), and stage I (n=1;1.1%). Mean heart rate, systolic blood 
pressure, diastolic blood pressure, arterial blood pressure and 
respiratory rate of patients were 93.56±9.13 bpm, 173.38±23.77 
mm Hg, 102.86±10.73 mm Hg, 126.36±13.44 mm Hg and 
21.87±3.66 per minute respectively. (Table-2) Mean SBP was 
found to be maximum among Stage III cases (182.5±9.57) 
followed by stage IV (179.3±21.32), stage V (168.3±25.26) 
and stage I (140±0) respectively. Mean DBP ranged from 90±0 

mm of Hg in Stage I to 105.0±5.77 mm of Hg in Stage III and 
104.1±11.91 mm of Hg in stage IV to 101.9±9.98 mm of Hg in 
stage V. Mean MAP also showed trends similar to SBP and DBP 
with maximum mean value in Stage III and minimum in Stage I.
At first follow up a total of 84 patients made a repeat visit. 6 
patients were lost in follow up. The single case in Stage I and 2 
(50%) out of 4 patients in stage II attained normotensive status. 
However, in stages IV and V only 11 out of 28 (31.7%) and 19/41 
(31.7%) patients could attain normotensive status. Overall the 
conversion to normotensive status was observed to be 32.1%. 
Though no statistically significant difference in blood pressure 
status of patients in different stages was observed yet for the 
overall as well as stages IV and V, the change from hypertensive 
to normotensive status was highly significant statistically 
(p<0.001). Overall mean change in SBP and DBP was found 
to be -26.72±32.4 mm of Hg (14.5±17.2%) and -13.8±15.3 
mm of Hg (12.8±14.3%) respectively. Although, there was 
no significant difference in mean SBP and DBP of different 
stages. However, the reduction in SBP and DBP was found to 
be significant statistically in Stages IV and V (p<0.001). Overall 
too, the reduction in SBP and DBP was significant statistically 
(p<0.001). Statistically, there was no significant difference 
in percentage reduction mean MAP among different stages 
(p=0.816). However, percentage reduction in MAP was found 
to be significant statistically for the overall as well as for stage 
IV and V (p<0.001).
At the second follow up, a total of 82 patients made a repeat visit. 
The single case in Stage I and 2 (50%) out of 4 patients in stage 
II had normotensive status. However, in stages IV and V only 
12 out of 36 (33.3%) and 15/41 (36.6%) patients could attain 
normotensive status. Overall the conversion to normotensive 
status was observed to be 36.6%. Though no statistically 
significant difference in blood pressure status of patients in 
different stages was observed yet for the overall as well as 
stages IV and V, the change from hypertensive to normotensive 
status was significant statistically (p<0.001). (Table-3) Overall 
mean % reduction in SBP and DBP was observed to be 
9.9±21.6% and 6.9±17.5% respectively. The reduction in SBP 
and DBP was found to be significant statistically in Stage IV 
only (p<0.001). However, percentage reduction in MAP was 
found to be significant statistically for the overall as well as for 
stage IV (p<0.001). 
At the second follow up, change in different biochemical 
levels as compared to baseline has been shown in Table-4. 
As compared to baseline, a significant decrease in mean urea, 
creatinine, BUN, K+ and blood sugar levels was observed 
(p<0.05). An increase in mean GFR was also observed during 
this period, which was also significant statistically (p<0.001). 

SN Age No. of cases Percentages
1. 18-30 Years 9 10.0
2. 31-60 Years 70 77.8
3. 61-70 Years 11 12.2
SN Gender No. of cases Percentages
1. Male 47 52.2
2. Female 43 47.8

Table-1: Age and gender wise distribution (n=90)

SN Stage SBP DBP MAP
Mean SD Mean SD Mean SD

1. I (n=1) 140 0 90 0 106.7 0
2. II (n=0) - - - - - -
3. III (n=4) 182.5 9.57 105.0 5.77 130.9 6.90
4. IV (n=39) 179.3 21.32 104.1 11.91 129.1 13.0
5. V (n=46) 168.3 25.26 101.9 9.98 124.0 13.70
ANOVA (F) 2.500 0.801 1.933
"p" 0.065 0.497 0.130

Table-2: Stage wise Comparison of Mean Blood Pressure levels (n=90)
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Table-4 shows the correlation between the % Change in blood 
pressure (from baseline to second follow up) and percentage 
change in different biochemical parameters. All the correlations 
were weak (r<0.3) except for the correlation of DBP with Urea, 
Creatinine and K+ levels.

DISCUSSION
The present study had enrolled patients with all etiologies and 
hence the relatively lower mean age of patients in the present 
study is consistent with the findings of Indian CKD registry. 
It has been reported that in Indian registry the mean age of 
patients with diabetic nephropathy as the origin is slightly 
higher (52.3±14.2 years) as compared to those with other/
undetermined etiologies (47.4±14.7 years).7

Although the prevalence of hypertension could be inferred 
to be higher among cases in higher stages of CKD owing to 
higher prevalence of higher stages of CKD cases in present 
study yet blood pressure levels did not show a significant linear 
relationship in different stages of CKD. This finding in the 
present study is in contrast with the findings of Wright-Nunes 
et al. who observed mean blood pressure levels among cases 
of lower stages (Stage 1 and 2) to be significantly lower as 
compared to those in higher stages (Stage 3 and 4).8 The reason 
for this could be almost negligible representation of lower stages 
of CKD in present study owing to a strict inclusion criterion.
In present study, peak blood pressure levels were observed 
among cases of Stage III of CKD, while minimum levels 
(except for 1 case of CKD stage I) were observed in stage V. 
This might be because all the stage V patients were essentially 
on an intensive hypertension treatment protocol.6,9 
With respect to categorical change in blood pressure levels 
from hypertensive to normotensive, evaluated in terms of 
conversion rate to normotensive status (as all the cases in 
present study were hypertensive at baseline), the conversion 
rate was higher in lower stages (Stage I and III) as compared 
to conversion rates in higher stages (Stages IV and V) at both 
the follow up intervals yet the change in status was significant 

only for higher stages (p<0.001) in both the follow up intervals 
whereas in lower stages it was not significantly statistically 
(p>0.05) despite being higher in proportional terms. Apart 
from that, despite proportional differences (100% conversion in 
stage I to 28.7% conversion in stage IV at first follow up and 
100% conversion in stage I to 33.3% conversion in stage IV 
at second follow up) the difference in conversion rate among 
different stages was not significant statistically at either of the 
two time intervals (p>0.05). This problem is genuinely because 
of distorted representation of different stages of CKD in present 
study.
At the end of second follow up, a significant reduction in mean 
serum urea, creatinine, GFR, BUN, K+ and blood pressure was 
observed in 82 patients completing the study. On evaluating the 
percentage mean reduction in different parameters, maximum 
mean percentage change was observed for GFR (54.68±75.70%) 
while minimum change was observed for Na+ (0.41±5.60%). 
These percentage changes were correlated with percentage 
changes in blood pressure levels (SBP, DBP and MAP), it 
was observed that all the correlations were weak (r<0.3) and 
except for correlation of DBP with Urea, Creatinine and K+ and 
correlation of MAP with K+ level none of the correlations were 
significant statistically. These findings suggested that visit-to-
visit blood pressure changes within the limitations of present 
study were independent of stage of CKD and did not show an 
impact on biochemical and laboratory parameters. The poor 
correlation of biochemical and laboratory parameters for renal 
function assessment with blood pressure changes is consistent 
with the previous studies by Agarwal R and Faqah A et al., who 
questioned the utility and benefit of achieving blood pressure 
levels far below than 140/90 mm of Hg.10,11

In present study, mean SBP, DBP and MAP levels at baseline 
were 168.3±25.26, 101.9±9.98 mm and 124.0±13.7 mm of Hg 
as compared to 154.6±36.8, 94.8±16.4 and 114.7±22.5 mm of 
Hg at second follow up, thus showing that despite achieving 
normotensive changes in 36.4% cases, in general mean blood 
pressure levels were indicative of hypertensive status of 

SN Stage No. of hypertensives % Rate of conversion to Normotensive (%) Significance of Change from 
baseline (Fisher exact test)

1. I (n=1) 0 0 100 -
2. II (n=0)
3. III (n=4) 2 50 50 0.429
4. IV (n=36) 24 66.7 33.3 <0.001
5. V (n=41) 26 63.4 36.6 <0.001

Total (n=82) 52 63.4 36.6 <0.001
χ2=2.208 (df=3); p=0.520; *All the cases were hypertensive at baseline

Table-3: Distribution of cases in different stages according to their hypertensive status* at second follow up visit

SN Parameter Baseline At 2nd follow up Significance of change
Mean SD Mean SD "t" "p"

1. Urea 140.22 61.44 103.09 44.46 6.048 <0.001
2. Creatinine 6.89 7.19 4.49 2.54 3.136 0.002
3. GFR 14.86 7.90 20.85 12.85 -4.789 <0.001
4. BUN 65.48 30.33 48.15 20.76 5.604 <0.001
5. Na+ 139.68 6.10 140.00 4.93 -0.363 0.718
6. K+ 4.88 1.11 4.51 0.83 2.866 0.005
7. Blood sugar (mg/dl) 132.45 62.45 118.98 28.95 2.326 0.022

Table-4: Change in different biochemical levels as compared to baseline (n=82)
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the patients and this could be cited as one of the reasons for 
poor correlation between change in blood pressure levels and 
biochemical and laboratory parameters. Moreover, inclusion 
of a high proportion of patients in stage V which is termed 
to be characterized by irreversible renal functions has also a 
contributory role in this poor correlation.

CONCLUSION
This study suggests the non-existence of a relationship between 
stage of disease and blood pressure control in higher stages 
of CKD and existence of a poor correlation between extent 
of change in blood pressure to change in biochemical and 
laboratory parameters. It also provides an insight for future 
studies to be based on an equiproportional representation of all 
the stages.
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Effect of Preemptive Gabapentin on Postoperative Opioid 
Requirement in Patients Undergoing Abdominal Surgeries: A 
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ABSTRACT

Introduction: Gabapentin a second generation anticonvulsant is 
known to be effective in treatment of chronic neuropathic pain. To 
study the effect of pre-emptive oral gabapentin on post-operative 
opioid requirements in patients undergoing abdominal surgeries.
Material and Methods: In a randomized double blind study, 60 
patients were divided into two groups. Group G received 400 mg 
gabapentin and Group P oral placebo 1hour prior to surgery.After 
premedication with midazolam 0.03 mg/kg and fentanyl 2mcg/kg, 
anesthesia was induced with Propofol 2 mg/kg and Vecuronium 
0.08 mg/kg and maintained with 50% N2O in O2 and sevoflurane. 
Epidural infusion of bupivacaine was started before abdominal 
incision and stopped at the onset of closure. Assessment of post-
operative pain was made with the visual analogue scale and 
epidural tramadol given on patient demand or when the VAS>2. 
Rescue analgesia was given with i.v. Diclofenac 1.5 mg/kg. The 
total tramadol consumption and number of rescue analgesia doses 
in both the groups was noted. Haemodynamic variables and side-
effects were studied. 
Results: Immediately after surgery and at 24 hours postoperative 
period, VAS scores were higher in the placebo group but it was 
not significant (P=0.063), However from 1 hour to 20 hours 
postoperatively, significantly lower VAS scores were recorded 
in Group G. The mean time interval to the administration of 
the first dose of tramadol was longer in Group G (0.54±1.35 
hr) as compared to Group P (0.03 ±0.18hr). The total tramadol 
consumption in the 24 hour post-operative period was 183.54± 
76.19 mg in Group G as compared to 268±103.5 mg in Group 
P. On a weight per kg basis, Group G received a mean tramadol 
dosage of 3.16±1.16 mg/kg and Group P 4.44±1.6 mg/kg. The 
differences in both these doses were found to be significant with 
P<0.005. Group G required lesser doses of Diclofenac as rescue 
analgesic than Group P, however the variation was not significant. 
The Sedation Scores between the groups were comparable.
Conclusion: Oral Gabapentin (400 mg) given 1hour to abdominal 
surgeries reduces the post-operative opioid requirement without 
causing any side-effects.

Keywords: Preemptive Gabapentin, Opioid, Abdominal Surgeries

INTRODUCTION
There is evidence to suggest that perioperative administration 
of gabapentin is efficacious for postoperative analgesia, 
preoperative anxiolysis, preventing chronic post-surgical pain, 
postoperative nausea-vomiting, delirium and attenuation of 
hemodynamic response to laryngoscopy and intubation.1 Tissue 
injury provokes peripheral sensitization (a reduction in the 
threshold of nociceptor afferent peripheral terminals) and central 
sensitization (an activity dependent increase in the excitability 
of spinal neurons2 Post-operative pain is not purely nociceptive 
in nature and may consist of inflammatory, neurogenic 

and visceral components. Since gabapentin has potent 
antihyperalgesic properties, it can be a useful component of 
multimodal analgesic therapy. Studies to determine the optimal 
pre-emptive drug dosage have used gabapentin in doses of 300 
mg, 600 mg, 800 mg, 900 mg and 1200 mg.3 The bioavailability 
of gabapentin is 60% and decreases with increasing doses, half 
life is 5-6 hours and no additional clinical benefit was found 
when given in doses of 1800 mg.4 We used a smaller dose of 400 
mg and sought to determine if it reduced post-operative pain 
and tramadol consumption in the initial 24 hr after abdominal 
surgeries. Our secondary objectives were to study the sedative 
and any other side effects exerted by gabapentin.

MATERIAL AND METHODS
After approval from the institutional ethics committee and 
written informed consent 60 patients were recruited for the 
study during the year 2007-2008 at BYLNair Charitable 
Hospital, Mumbai. Patients enrolled included both male and 
female aged 18-60 years, ASA physical status I and II, weighing 
40-75 kgs posted for elective abdominal surgery under general 
anaesthesia. Exclusion criteria was allergy to any of the drugs 
intended to be used, peptic ulcer disease, bleeding disorders, 
alcohol/drug abuse and chronic analgesic consumption. Patients 
were randomly assigned to one of the groups using computer 
generated table. Patients in Group P received oral placebo 
capsule and Group G received 400 mg of capsule gabapentin 
one hour prior to surgery. Upon arrival in the operating room, 
baseline pulse, mean arterial pressure and peripheral oxygen 
saturation were recorded. Crystalloid infusion was started at 
6-8ml/kg/hr. Epidural space was located by midline approach, 
catheter secured after confirming negative aspiration for blood 
and CSF and ruling out intravascular placement with a test 
dose of 1:200,000 adrenalised lignocaine. All patients were 
premedicated with i.v. glycopyrrolate 0.004 mg/kg, midazolam 
0.03 mg/kg and fentanyl 2 mcg/kg. Anaesthesia was induced 
with propofol 2 mg/kg and vecuronium bromide 80mcg/kg to 
facilitate orotracheal intubation and maintained with sevoflurane 
2% at a fresh gas flow rate of 2 litre/min in combination 
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with nitrous oxide 50% in oxygen, An epidural infusion of 
bupivacaine 0.125% was started before the surgical incision and 
stopped at the beginning of closure. Patients were mechanically 
ventilated to maintain end expiratory carbon dsioxide tension 
between 30-40mmHg. At the end of the surgery, neuromuscular 
block was antagonised with neostigmine 0.05 mg/kg and 
glycopyrrolate 0.008 mg/kg. After extubation the patient was 
monitored in the recovery room. Pain scores were recorded 
using the Visual Analogue Scale (VAS) at 0, 1,4,8,12,16,20 and 
24 hours where 0 was no pain and 10 corresponded to worst 
imaginable pain. The patient was given epidural tramadol (1 
mg/kg) on patients demand or when VAS score was greater 
than 2 along with ondansetron 0.08 mg/kg. If pain persisted 
the epidural tramadol (1 mg/kg) was repeated. Inspite this if 
there was no pain relief, i.v. diclofenac was given as the rescue 
analgesic. The time from the end of surgery to the first demand 
for analgesia, the 24 hour total tramadol consumption and the 
number of patients requiring Diclofenac was documented. 
The Ramsay sedation scale5 (1-anxious, agitated or restless. 
2-co-operative, oriented, tranquil. 3-responds to commands 4- 
asleep but has a brisk response to light glabellar tap or loud 
auditory stimulus 5-asleep but has a sluggish response to a 
light glabellar tap or a loud auditory stimulus 6- asleep, no 
response ) was used to record the sedation score. Side effects 
such as nausea, vomiting, respiratory depression, dizziness and 
somnolence were recorded. The anaesthetists who collected 
the data in the peri-operative period were blinded to group  
assignment. 

STATISTICAL ANALYSIS
Sample size was calculated as 25 considering a previous 
study,6 difference of 25 mg in total post-operative morphine 
consumption with standard deviation of 10units in each 
group to detect a considerable difference in epidural analgesic 
consumption with a power of 80% and significance level of 
5%. In order to make good for dropouts a total number of 30 

patients in each group were included in the study. Data was 
analysed using SPSS.11. Descriptive statistics are expressed 
as Mean(standard deviation). Student’s t test was used for 
comparison of the means of continuous variables and normally 
distributed data. Mann- Whitney U –test was used otherwise. 
Two-way analysis of variance(ANOVA) was used for variable 
differences in groups. Categorical data were analysed using chi-
square test analysis. Statistical significance was considered as 
P<.05 

RESULTS
The 2 groups were comparable with respect to age, gender, 
weight, height and duration of surgery, There was a significant 
difference in the pulse rate and systolic blood pressure between 
the two groups during the 24hr post-operative period with 
maximum variation in the first 4 hours Table-1 and 2. The 
difference in diastolic blood pressure, respiratory rate and 
oxygen saturation was not significant. The Ramsay Sedation 
Scores between the groups were comparable.
Immediately after surgery and at 24 hours postoperative period, 
VAS scores were higher in the placebo group but it was not 
significant, P=0.063. However from 1 hour to 20 hours 
postoperatively, significantly lower VAS scores were recorded 
in the gabapentin group Table-3.
The mean time interval to the administration of the first dose of 
tramadol was longer in Group G(0.54±1.35 hr ) as compared 
to Group P (0.03 ±0.18hr). The total tramadol consumption 
in the 24 hour post-operative period was 183.54± 76.19 mg 
in the gabapentin group as compared to 268±103.5 mg in the 
placebo group. On a weight per kg basis, Group G received 
a mean tramadol dosage of 3.16±1.16 mg/kg and Group P 
4.44±1.6 mg/kg. The differences in both these doses were found 
to be significant with P<0.005. Group G required lesser doses 
of Diclofenac as rescue analgesic than Group P, however the 
variation was not significant Table-4.

Pulse Rate Gabapentin(Mean±SD) Placebo(Mean±SD) P value Significance
Baseline 73.57±12.24 68.83±10.13 0.108 Not significant
0 hr post-op 79.70±13.23 86.90±12.65 0.035 Significant
1hr post-op 75.97±12.62 85.60±10.59 0.002 Significant
4hr post-op 77.07±9.14 82.30±10.06 0.039 Significant
8hr post-op 77.03±8.95 79.27±9.37 0.349 Not significant
12hr post-op 74.87±7.85 76.57±8.17 0.414 Not significant
16hr post-op 74.07±7.84 77.10±7.07 0.121 Not significant
20hr post-op 72.83±6.48 74.27±7.96 0.447 Not significant
24hr post-op 72.07±6.33 72.37±8.21 0.875 Not significant

Table-1: Comparison of the pulse rate between the patients receiving gabapentin and placebo

Systolic BP Gabapentin(Mean±SD) Placebo(Mean±SD) P value Significance
Baseline 122.87±11.69 126.43±13.14 0.271 Not significant
0 hr post-op 125.80 ±10.05 132.93 ±12.08 0.016 Significant
1hr post-op 124.87±9.78 132±10.85 0.010 Significant
4hr post-op 125.40±9.64 129.33±11.31 0.020 Significant
8hr post-op 124.17±9.37 128.60±11.12 0.100 Not significant
12hr post-op 124.07±10.25 128.53±11.41 0.116 Not significant
16hr post-op 122.87±8.80 127.00±11.27 0.119 Not significant
20hr post-op 122.40±7.85 126.23±11.57 0.139 Not significant
24hr post-op 121.93±8.13 126.10±11.15 0.104 Not significant

Table-2: Comparison of systolic blood pressure between patients receiving gabapenin and placebo
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DISCUSSION 
The optimal form of analgesic treatment during surgery is 
that given pre, intra and post-operatively to preempt the 
establishment of pain hypersensitivity. The preemptive 
treatment could be directed at the periphery, at inputs along 
sensory axons and at central neurons. Gabapentin, a structural 
analogue of gamma aminobutyric acid acts at the alpha 2 delta 
1 subunits of voltage-dependent calcium channels. It can act 
via primary afferent neurons, dorsal root ganglia, dorsal horn 
neurons and surpaspinal sites.7

Turan A et al noted a total morphine consumption of 16.3± 8.9 
mg versus 42.8± 10.9 mg in placebo patients. Guignard et al 
also had similar findings where the gabapentin group consumed 
less morphine (29±22 mg ) than the control (69±40 mg) with 
P<0.001. In the study by Pandey CK et al who used fentanyl as 
rescue analgesic, patients who received gabapentin at 300 mg, 
600 mg, 900 mg and 1200 mg recorded a fentanyl consumption 
of 987.5 mcg, 702.5 mcg, 635 mcg and 626.5 mcg respectively. 
Absorption kinetics of gabapentin are dose dependent, possibly 
due to a saturable transport system4

We observed that the total tramadol consumption in the 24 hour 
post-operative period was 183.54± 76.19 mg in the gabapentin 
group as compared to 268±103.5 mg in the placebo group. On 
a weight per kg basis, Group G received a mean of 3.16±1.16 
mg/kg and Group P 4.44±1.6 mg/kg. The differences in both 
these doses were found to be significant with P<0.005. Post-
operatively the time to first demand for analgesia was longer in 
Group G(0.54±1.35hr) as compared to Group P(0.03±0.18hr). 
(P=0.046)
Turan et al in their study of gabapentin in spine surgeries and 
Pandey CK et al in lumbar diskectomy recorded lower pulse rates 
and systolic blood pressures at 0,1 and 4 hr post-operatively. 
They concluded that these variables correlated with the lower 
VAS pain scores and thereby reduced sympathetic stimulation. 
We too found a significant difference in hemodynamic 
parameters between the two groups. Karamanlioglu B, 
Turan A et al extensively studied the effect of gabapentin on 
postoperative epidural analgesia in lower limb surgeries. 
They found the respiratory rate to be less in the gabapentin as 
compared to the placebo group. This they co-related with better 

patient satisfaction in the recovery period.6

Dirks et al found a substantial reduction in post-operative 
morphine consumption without significant side-effects when 
given one hour before the surgical stimulus. This lower 
incidence of side-effects despite a larger dose may be explained 
by the fact that patients were assessed in the immediate post-
operative period from zero to four hours after surgery when 
anesthetics may have masked the side effects of gabapentin.8

Pandey et al compared the analgesic effect of gabapentin with 
tramadol and reported a fall in oxygen saturation values below 
90% which they attributed to respiratory depression.We did 
not observe any fall in sPo2 in patients of either group. All the 
patients in our study had a sedation score of 2 to 3 as per Ramsay 
Scoring system. Studies9 on safety issues have demonstrated 
adverse effects like dizziness, confusion, headache, somnolence, 
nausea, ataxia and weight gain. However these studies were 
usually performed in patients with long term gabapentin use. 
In our study we used only a single oral dose and observed no 
significant adverse effects. 
A Gabapentin dose of 1.2grams per day 1hour before surgery 
and for two days after CABG surgery showed that post-operative 
pain scores at 1,2 and 3 days as well as the consumption of 
tramadol given as rescue analgesia were significantly lower 
in the gabapentin group when compared to placebo group.10 
Although not statistically significant, Group G received a 
mean Diclofenac dose of 75 mg while the placebo group got 
a mean of 112.5±54.77 mg. Dosing of gabapentin is critical 
and can be the cause for varied results in different studies. 
Concentration of gabapentin reaches peak levels 2-3hrs after 
oral administration and crosses the blood brain barrier rapidly. 
At dose of 400 mg as in our study, the serum concentration of 
gabapentin might have been too low to cause side effects such 
as somnolence, nausea and vomiting as seen with other studies 
but enough for prevention of central neuronal sensitisation. 
In our study we observed that patients who received 
Gabapentin had a better haemodynamic profile, lower pain 
scores and reduced requirements of post operative analgesia 
in comparison to those who received placebo. A limitation of 
our study is the usage of only one dose: further investigation 
for determining various dose-response relationship is  
desirable. 

VAS Gabapentin(Mean±SD) Placebo(Mean±SD) P value Significance
0 hr post-op 3.97 ±1.90  5.10 ±1.63 0.063  Not Significant
1hr post-op 3.40 ±1.45 4.47±1.22 0.010 Significant
4hr post-op 3.10 ±1.42 3.73 ±1.28 0.019 Significant
8hr post-op 2.73 ±1.44  3.47 ±1.20 0.006  Significant
12hr post-op  2.20 ±1.19 2.67 ±0.96 0.013  Significant
16hr post-op 2.10 ±0.84 2.70±0.92 0.004  Significant
20hr post-op 1.83±0.75 2.30 ±0.75 0.007  Significant
24hr post-op 1.70 ±0.53 1.97 ±0.67 0.120 Not significant

Table-3: Comparison of VAS scores

Gabapentin Placebo P value Significance
Interval to first tramadol dose 0.54±1.35 0.03±0.18 0.046 Significant
Total tramadol consumption(mg) 183.54±76.19 268±103.50 0.002 Significant
Tramadol consumption (mg/kg) 3.16±1.16 4.44±1.60 0.002 Significant
Diclofenac(mg) 75±0.00 112.50±54.77 0.088 Not Significant

Table-4: Comparison of the analgesic consumption between the 2 groups
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CONCLUSION
We  conclude that  pre-emptive oral gabapentin helps reduce 
the post-operative analgesic requirements  and has an important 
role in multimodal analgesia.
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ABSTRACT

Introduction: Endoscopy of gastrointestinal diseases is an 
effective tool for the diagnostic evaluation and management of 
patients with dysphagia. Thus, the present study was undertaken 
to study the role upper gastrointestinal endoscopy in early 
diagnosis and management of common gastric disorders. 
Material and Methods: The present prospective study 
comprised of 100 patients who underwent endoscopy procedure 
due to history related to gastric disorders in the Pramukhswami 
Medical College, Karamsad. After history taking and physical 
examination, patients were subjected to fibre-optic upper GI 
scopy. Obtained data was arranged according to characteristics 
and was expressed as a number and percentage of respondents and 
were analyzed using the SPSS Version 17 software. 
Results: In the present study, duration of symptoms of gastric 
discomfort and pain with 18 patients reported symptoms from 
<1 month, 46 from 1-6 months, 20 from months to 1 year and 
16 patients reported symptoms from a duration of 1-2 years. 
On endoscopic examination, 22 patients were diagnosed with 
reflux esophagitis, 6 hiatus hernia, 36 gastritis, 6 gastric ulcer, 10 
carcinoma stomach and 4 duodenal ulcer. 
Conclusion: Upper GI endoscopy is an effective and appropriate 
approach for initial investigation to assess patients with 
dysphagia. It enhances the early diagnosis and thus helps in early 
initiation of the required treatment for acute abdomen including 
pharmacological and surgical treatment.

Keywords: Gastric Carcinoma; Gastritis; GERD; Oesophgogas-
troduodenoscopy

INTRODUCTION
Upper gastrointestinal (GI) endoscopy is a procedure that uses an 
endoscope—a small, flexible camera with a light—to examine 
the upper GI tract. The health care provider carefully inserts the 
endoscope down into the esophagus and into the stomach and 
duodenum. The small camera built into the endoscope transmits 
a video image to a monitor, allowing close examination of 
the GI lining.1 Endoscopy of gastrointestinal diseases is an 
effective tool for the diagnostic evaluationand management 
of patients with dysphagia. A cost analysis also showed that 
endoscopy with therapeutic intent is more cost effective than 
aninitial diagnostic approach with barium swallow in patients 
with histories suggestive of benign esophagealobstruction.2 
Thus, the present study was undertaken to study the role upper 
gastrointestinal endoscopy in early diagnosis and management 
of common gastric disorders.

MATERIAL AND METHODS
The present prospective study comprised of 100 patients 
who underwent endoscopy procedure due to history related 
to gastric disorders in the Pramukhswami Medical College, 
Karamsad. Ethical approval was obtained and informed consent 
from patients were obtained. After history taking and physical 

examination, patients were subjected to fibre-optic upper GI 
scopy. 

Procedure after clinical examination: Patients were kept 
fasting from previous night 10 pm. Injection Atropine lamp 
was given l/2 hr before the procedure. Patients were given 4% 
Xylocaine viscus in their mouth to retain it for 10-15 minutes 
for local anaestheisa. Endoscopy was carried out by fibre optic 
flexible oesophgogastroduodenoscopy (model Olympus GIF 
XQ 20) by placing patient in left lateral position. A mouth guard 
was used to protect the instrument. With slight, head down tilt 
and slight flexion at the neck, the lubricated instrument was 
passed over the back of the tongue and under direct vision into 
the esophagus. Resistance usually at crico-pharyngeal muscle 
could be overcome with gentle pressure and active swallowing 
movementbythe patient. This is most dangerous part of the 
endoscopy and the common site for perforation. Subsequently 
the endoscopes was advanced with clear view of lumen, keeping 
two main principle of endoscopes i.e. donot advance without 
vision, if in doubt withdraw it. Esophageal mucosa was fully 
examined and the level of diaphragm was observed as a slight 
indication. The esophagogastric junction was identified as a 
change from slight opaque gray squamous esophageal mucosa 
to the real glistening gastric fold. Air was insufflated in to the 
stomach when endoscopes was at the level of esophagogastric 
junction. The lip was maneuvered slightly downwards and to 
the left initially to obtain a view of the stomach. The endoscope 
was moved upwards and to the right as the scope advanced 
through the body of the stomach. At the angulus, the tip of the 
endoscope was flexed more firmly upwards until the pyloric ring 
comes into view. The stomach usually examined completely on 
withdrawal of instrument. Attention was paid to the area just 
below the angulus on lesser curvature, which is common site for 
ulceration. Fundus of the stomach examined by retro-version 
U-Maneouvre of the endoscope. Duodenal bulb was intubated 
by advancing the tip of the instrument under direct vision as 
closely as possible to the pyloric ring and then applying gentle 
pressure. The superior duodenal fold was identified and this 
as a constant landmark, the duodenal bulb was examined by a 
combination of distal tip manipulation and instrument rotation.
During the whole procedure of endoscopic examination of 
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esophagus stomach and duodenum, abnormal area either 
swelling, ulcer, growth, fibrosis, bile reflux, varices, gasto-
esophageal reflux, duodeno-gastric reflux were properly 
evaluated and if doubt exists, biopsy was taken of pathological 
areas. All areas visualized and studied were recorded in form 
of drawing or written or by photography for comparison in 
future. Before withdrawal of instrument from stomach, air and 
gastric contents were aspirated. After completion of endoscopic 
examination, instrument was cleaned.

STATISTICAL ANALYSIS
Obtained data was arranged according to characteristics and 
was expressed as a number and percentage of respondents and 
were analyzed using the SPSS Version 17 software.

RESULTS
In the present study clinical diagnosis was carried out after 
history and Clinical examination and patients were subjected to 
endoscopic examination. Table-1 shows duration of symptoms 
of gastric discomfort and pain with 18 patients reported 
symptoms from <1 month, 46 from 1-6 months, 20 from months 
to 1 year and 16 patients reported symptoms from a duration of 
1-2 years.
On physical examination, 68 patients showed tenderness, 
12 scar, 10 hepatosplenomegly, 6 abdominal lump and 2 
slenomegaly (table-2).
On endoscopic examination, 22 patients were diagnosed 
withreflux esophagitis, 6 hiatus hernia, 36 gastritis, 6 gastric 
ulcer, 10 carcinoma stomach and 4 duodenal ulcer. In 16 
patients, no abnormality in gastrointestinal tract was detected 
on endoscopic examination (table-3).

DISCUSSION
The clinical indications for endoscopy of the uppergastrointestinal 
tract include symptoms typical of GERD but that are 
refractorytotreatment, alarmsigns (dysphagia,bleeding,weight 
loss, anemia), or symptoms in patients older than 50 
years. There is no absolute contraindication for upper 
gastrointestinalendoscopy. Major complications such as 
perforation oraspiration are rare, occurring in less than 1 per 
1000 cases.3

The present study found that maximum patients with 
gastrointestinal pain and discomfort were diagnosed with 
gastritis followed by reflux esophagitis, carcinoma stomach, 
hiatus hernia, gastric ulcer and duodenal ulcer. Common 
reasons attributing to gastritis are Helicobacter pylori (H. pylori) 
infection, damage to the stomach lining, which leads to reactive 
gastritis sand an autoimmune response. The factors attributing to 
reactive gastritis are drinking alcohol, using cocaine, exposure 
to radiation or having radiation treatments, reflux of bile from 
the small intestine into the stomach and a reaction to stress. This 
type of reactive gastritis is considered as stress gastritis.1

Reflux esophagitis or gastroesophageal reflux disease (GERD) 
is a major digestive health problem and is defined as a 
condition that involves gastric content reflux with ensuing 
symptoms or complications. It is one of the most frequent 
causes of gastroenterological consultations in out-patients and 
compromises the quality of life of the patients significantly.4

Gastric cancer is the second leading cause of death from 
malignant disease worldwide, with especially high mortality rates 

in East, South, and Central Asia; Central and Eastern Europe; 
and South America.5 Stomach cancer refers to any malignant 
neoplasm that arises from the region extending between the 
gastroesophageal junction and the pylorus. Approximately 
95 percent of stomach tumours are epithelial in origin and 
designated as adenocarcinomas. Adenosquamous, squamous, 
and undifferentiated carcinomas are however rare. Even though 
the multiple factors play role in etiology of gastric cancer, more 
than 80% of cases have been associated with H. pylori infection. 
Moreover, diet, lifestyle, genetic, socioeconomic and other 
factors also attributes to gastric carcinogenesis.6 Qureshi NA 
et al7 conducted a study to evaluate the diagnostic potential of 
endoscopy in 913 patients with dysphagia and found abnormal 
oesophagus in 678 cases (74%) and biopsies were taken in 
428 patients (47%) with superficial oesophagitis, Barrett's 
oesophagus, oesophageal cancer and oesophageal ulcer were 
main histological findings.
The occurrence of hiatus hernia increases with age and body 
mass index. Herniation of the contents of the abdominal 
cavity most commonly the stomach is referred as Hiatus 
hernia, through the esophageal hiatus of the diaphragm into 
the mediastinum. Gastroesophageal reflux disease is the 
main clinical manifestation of hiatus hernia. Endoscopy, high 
resolution manometry or radiology with barium swallow can 
help in diagonsis of hiatus hernia.3

Brewer BJ8 conducted a study and revealed factors that help 
in identification of the high risk patient with an acute surgical 
abdomen includes pain for less than 48 hours, pain followed 
by vomiting, guarding and rebound tenderness on physical 
examination, advanced age and a prior surgical procedure. The 
presence of these features demands careful evaluation by the 

No. Duration No. Percentage
1 <1 Month 18 18
2 1-6 Months 46 46
3 6 Months-1 year 20 20
4 1-2 years 16 16

Table-1: Duration of Symptoms

No. Findings No. Percentage
1 Tenderness 68 68
2 Scar 12 12
3 Abdominal Lump 6 6
4 Hepatomegaly 10 10
5 Slenomegaly 2 2
Table-2: Patients with Positive Findings on Abdominal Examina-

tion

No. Disease No. of Lesions
1 Reflux Esophagitis 22
2 Hiatus Hernia 6
3 Gastritis 36
4 Gastric Ulcer 6
5 Carcinoma Stomach 10
6 Duodenal Ulcer 4
7 Normal 16

Total 100
Table-3: Endoscopic Results in patients gastric discomfort and 

pain
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physician for early diagnosis of the disease. Good proficiency 
in early diagnosis requires proper history taking, physical 
examination of the abdomen and knowledge of basic anatomy 
and physiology of gastrointestinal tract and. Therapeutic 
endoscopy, interventional radiology treatment and therapy 
using adult laparoscopy are the common modalities for treating 
patients with acute abdomen.9,10

CONCLUSION
Upper GI endoscopy is an effective and appropriate approach 
for initialinvestigation to assess patients with dysphagia. It 
enhances the early diagnosis and thus helps in early initiation 
of the required treatment for acute abdomen including 
pharmacological and surgical treatment.
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The Management of Trochanteric Fractures of Hip using Dynamic 
Hip Screw Fixation
Omkarnath Gudapati1, Srikanth S2

ORIGINAL RESEARCH

ABSTRACT

Introduction: The advantage of operative treatment is by an 
early ambulation and prevention of deformity. Internal fixation 
has come a long way from pins, nails, screws, or nail plate to 
the present Dynamic hip screw fixation. The aim of the study 
was to evaluate indications of the dynamic hip screw fixation 
for trochanteric fractures and problems encountered in intra-
operative, post-operative and treatment period with analysis of 
our results and most of patients after surgical treatment returning 
to near normal activity.
Material and Methods: A close follow up of 426 cases was 
conducted for the purpose of evaluating the overall results of 
internal fixation with dynamic hip screw.
Results: Results in the present study shows that Dynamic Hip 
Screw provides better fixation for trochanteric fractures of hip 
allowing fracture union by dynamic compression over the lag 
screw and avoids risk of nail penetration during gradual fracture 
collapse.
Conclusion: The Dynamic Hip Screw fixation for trochanteric 
fractures results in reduced in complications of prolonged bed 
rest, lesser hospital stay and better compliance of the patients. 
With good expertise, pre-operative assessment and strict aseptic 
precautions, the overall functional results are good with most of 
the patients returning to near normal activity.

Keywords: Trochanteric fracture, Internal fixation, Dynamic Hip 
Screw

INTRODUCTION
The fractures around the hip joint are common, which are 
usually due to trivial trauma. Trochanteric fractures include 
those occurring between the base of neck and inferior border of 
lesser trochanter.1 In trochanteric fractures, the usual history is 
direct trauma and patients give history of stumbling and striking 
the trochanteric region onto the ground. Muscular forces are 
active and do contribute, but it is usually the direct trauma that 
accounts for a major portion of the injury.2

The trochanteric fractures of the hip were treated before mainly 
by conservative methods only. Later operative methods were 
found to have certain advantages over conservative methods. 
In these fractures union is not a problem because of abundant 
blood supply and a wide cross sectional area of the fracture site. 
The advantage of operative treatment is early ambulation and 
prevention of deformity. The disadvantages of the conservative 
methods are the economic implications, problems of enforced 
bed rest i.e.; bed sores, deep vein thrombosis and pulmonary 
embolism, pin tract infections and varus drift and shortening.3-4

Internal fixation has come a long way from pins, nails, screws, 
nail plate to the present Dynamic hip screw fixation. The 
expertise in surgery and economy of the implants has led to 
the rapid increase in the operative treatment of the trochanteric 
fractures of the hip.

The aim of the study was to evaluate indications of the dynamic 
hip screw fixation for trochanteric fractures and problems 
encountered in intra-operative, post-operative and treatment 
period.

MATERIAL AND METHODS
A close follow up of 426 cases (admitted to the hospital) was 
conducted for the purpose of evaluating the overall result of 
internal fixation with dynamic hip screw at M.G.M. Hospital, 
Warangal, Telangana State. Age, Sex, Occupation and mode 
of injury were noted. The patients underlying past and present 
medical conditions were evaluated. In the acute stage the 
hemodynamic states were stabilized and immobilization done 
with Buck’s skin traction, which prevented further soft tissue 
damage and gave pain relief to the patient. The analyses of 
the fracture pattern, geometry and quality of bone were done. 
All fractures were classified to Boyd and Griffin system.3 All 
routine investigations of Blood urea, Blood Sugar, Hb%, E.C.G. 
and complete urine analysis were done.
On contemplating for operative treatment the following factors 
were assessed for fracture and implant assembly namely. 1. 
Bone quality; 2. Fragment Geometry; 3. Reduction
Once Anaesthetic fitness was obtained, pre-operative preparation 
was carried out. Each patient was given antibiotic prophylaxis 
before surgery. The anaesthesia employed was general or spinal 
anaesthesia. The surgery was carried out on fracture table 
under X-ray control. Parenteral antibiotic kept for one week 
postoperatively. Wound inspection and suction drain removal 
were done 48 hours postoperatively. Quadriceps exercises and 
active ankle exercises were begun as soon as possible, in bed 
exercises were advised from 3rd postoperative day. Patients were 
discharged on 10th postoperative day after suture removal.

Post operative advice: Patients were allowed non-weight 
bearing crutch walking or with walker after 4 weeks. Patients 
were reviewed after 12 weeks and fresh X-rays A.P. and lateral 
views were taken and fracture union was assessed clinically 
and radiologically. After conformation of fracture union, they 
were allowed protected weight bearing with a walking stick 
and advised to continue physiotherapy. The standard regime 
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was delayed in case when fracture was not united especially 
in comminuted unstable fracture, if medial cortical buttress 
was in doubt or the fixation was not that rigid, complete non 
weight bearing for a period of 3 months followed. Patients were 
evaluated specially for complaints such as pain, tenderness, 
shortening, deformity and range of hip movements.

Evans criteria for evaluation of patients with trochanteric 
fractures postoperatively is taken into consideration.4 The 
results were graded into 
I. Excellent: Clinical: Normal Painless gait; No shortening; 

Patient returns back to pre-injury status completely; 
Normal, Complete range of movement. Anatomical: Union 
of fracture in perfect position.

II. Good: Clinical: Minimal painless limp; Insignificant 
shortening of less than 2.5 cm; Near normal range of 
movement; Patient returns to work within 6 months of 
surgery. Anatomical: Union with less than 10 degrees 
varus and minimal shortening of the extremity.

III. Fair: Clinical: Patient with pronounced limp and cannot 
walk without the help of Stick; Significant shortening of 
more than 2.5 cm; Painful restriction of range of movement; 
Marked delay in returning to work. Anatomical: Union 
with 10-20 degrees varus and Shortening of limp by more 
than 1 inch.

IV. Poor: Clinical: Total inability to work; Severe pain, 
uncontrollable postoperative infection; Gross unacceptable 
shortening. Anatomical: Severe mal-union; Varus 
deformity more than 25 degrees; Gross shortening of the 
limb.5-11

RESULTS 
During the period of two years a total number of 426 cases of 
trochanteric fractures were admitted. Trochanteric fractures 
prior to this study were managed surgically by smith Peterson 
nailing. These devises do not allow for gradual fracture collapse 
without simultaneous femoral head penetration. Even the fixed 
angle plate devises had complication of instrumentation. Later 
trochanteric fractures were managed by dynamic hip screw 
fixation. 
The overall incidence of trochanteric fractures was found to 
be more in males probably because of their outdoor activity. 
Beyond the age of 50 years’ females were also affected by this 
fractures almost in par with predisposes to fracture with trivial 
injury.
The maximum number of patients were in the age of group 
of 51-60 years. The youngest patient was 30 years and oldest 
patient was 88 years. The average age was 54 years. Average for 
males was 51 years and females 58 years. The male and female 
ratio of incidence was 3:2. The average age incidence according 

to Cleveland, Boyd and Dahi was 66-76 years. According to 
previous studies conducted in India, the average age of the 
patients was 66 years. The ratio of males and females according 
to western studies ranges from 1:2 and 1:8, the ratio in India is 
unity or even reversed.
The incidence of type-II were more than common. After the 
patients were evaluated in detail they were taken up for surgery. 
Anaesthesia was general or spinal anaesthesia. The patient 

Figure-1: Management of Trochanteric Fracture of Hip using Dynamic Hip Screw Fixation. (a) Passing the Guide Wire; (b) Lag Screw Fixation; 
(c) Applying Compression; (d) DHS in situ

I. Age Incidence Total Number Percentage
Range of Years
1. Less than 30 7 1.64%
2. 31-40 34 7.98%
3. 41.50 13 26.52%
4. 51-60 133 31.22%
5. 61-70 11 2.58%
Total 426 100%

Table-1: Demography of Age Incidence

Sex Number of Cases Percentage
Male 253 59.62%
Female 173 40.37%

Table-2: Demography of Sex Ratio

Type Number of cases Percentages
I 8 14.54%
II 21 38.18%
III 7 12.72%
IV 19 34.54%
Total 55 100%
Table-3: Classification of Trochanteric fractures: Boyd and Grif-

fin6

Complications Number of 
cases

Percentage

1. Bedsores 2 3.6%
2. Upper GI Bleeding 1 1.58%
3. Urinary tract infection 3 5.4%
4. Wound infection: 
Superficial
Deep

2
1

3.6%
1.8%

5. Cerebrovascular accident 0 0%
6. Aspiration pneumonia 0 0%
7. Medial migration of lag screw 0 0%
8. Cutting of the Nail 1 1.8%
9. Breakage of implant 0 0%
10. Coxa vara 1 1.8%
11. Nonunion 0 0%
12. Death 1 1.8%

Table-4: Various complications seen in the study
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was put on fracture table, reduction done and fixation done 
with dynamic hip screw under X-Ray control, on an average 
patients were operated within one week and average duration of 
hospital stay was 18 days. The patients were given II Generation 
cephalosporins postoperatively for 1 week.
The 2 cases of superficial wound infection were treated with 
cephalosporin for additional one week, and alternate day 
dressings, one case of deep infection postoperatively was 
managed by wound debridement and implant removal. A case 
of cut through of the implant which was removed and it was 
treated conservatively by skeletal traction. There was one case 
of death postoperatively due to uremia. 

DISCUSSION
Trochanteric fractures constitute a large portion of lower limb 
fractures in old age. In the present study the average age was 
54 years, male : female ratio was 3:2. Of the 55 cases taken 
up for study, an analysis of the pre injury functional status of 
the patients reveal, most of them were sedentary. The history 
of having slipped and fell down was the commonest mode of 
injury. Fractures sustained in road traffic accident or due to fall 
from height were more comminuted and unstable. Osteoporosis 
was a significant problem in old aged patients. All fractures 
were classified on basis of Boyd and Griffin systems.6,12-15

Both conservative and operative regimes yield comparable 
results and each has its own advantages. Conservative 
treatment leads to union in an unacceptable position in addition 
to prolonged bed rest with all its accompanying ills i.e.; bed 
sores, knee stiffness, disuse osteoporosis, late drift into varus, 
increased cost of hospital stays and loss of working days of the 
patient.5,16

Patients were taken up for surgery with in 1 week after admission 
on an average. The surgery was done under X-ray control and 
average time for surgery 1 ½ to 2 hours. Most of the patients 
were comfortable postoperatively due to greater freedom in 
mobility and decreased pain. Much of the delay in surgery was 
consumed in controlling underlying medical conditions like 
hypertension and diabetes. Dynamic hip screw fixation was 
done with 130°, 135°, 4-6 holed plate and 80 mm, 85 mm lag 
screw in most of the cases. In few cases with comminuted sub-
trochanteric extensions, a long plate was used.13,17

Various complications that developed during hospital stay were 
treated accordingly. Bedsores were managed by frequent turning 
in bed and with water beds. Old aged patients particularly 
with history of acid peptic disease were restricted strictly on 
NSAIDS and put on antacids and antihistaminics. Incidence of 
wound infection was negligible on our study due to meticulous 
aseptic precautions.18,19

Most of the patients were discharged with advice of partial 
weight bearing with walker or axillary crutches after 4 weeks 
and range of movements in bed from 3rd postoperative day. The 
average time for union was 3 months. Healing of fracture was 
rarely a problem due to good vascularity.20,21

Patients were followed up for an average duration of 10 months. 
Functional assessment of most of the patients at 6 months 
postoperatively revealed that shortening and limp were seen. 
Most of the cases of shortening were negligible, (<2.5cm) 
and needed only heel raise. Limp was due to shortening and 
coxavara with resulting abductor weakness and relative stiffness 

in joint. Such patients were advised vigorous physiotherapy and 
heel raise to reduce the limp to a certain extent. Loss of internal 
rotation was found to be the most common in patients, through 
it did not have effect on the overall functional results.
Most of the young patients returned back to their preinjury 
level of activity within 7 months postoperatively. In the overall 
functional results of our study, 25% excellent, 75% good and 
0.0% fair, was seen in our follow up of the fractures treated with 
dynamic hip screw fixation.

CONCLUSION
Trochanteric fractures of hip constitute one of the commonest 
fractures of lower limb in old age. Surgical management with 
Dynamic Hip Screw allows early weight bearing and overcomes 
the problems of immobilization as in conservative management.
The Dynamic Hip Screw fixation for trochanteric fractures 
results in reduced in complications of prolonged bed rest, 
lesser hospital stays and better compliance of the patients. With 
good expertise, pre-operative assessment and strict aseptic 
precautions, the overall functional results are good with most of 
the patients returning to near normal activity.
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Study of the Functional Outcome of the Fracture Neck of Femur in the 
Elderly Treated with Hemiarthroplasty through Hardinge's Approach
Ashokvardhan Reddy J1, Omkarnath Gudapati2, Tejaswi3

ORIGINAL RESEARCH

ABSTRACT

Introduction: Numerous new approaches to the hip have been 
described since the 1990s; most approaches are based on older 
approaches and are modified for a specific surgical procedure. 
Hardinge described a useful modification of the McFarland and 
Osborne direct lateral approach based on the observation that 
the gluteus medius inserts on the greater trochanter by a strong, 
mobile tendon that curves around the greater trochanter. This 
approach can be easily made with the patient in supine position. 
Study aimed to see the functional outcome of Fracture Neck of 
Femur in The Elderly Treated with Hemiarthroplasty through 
Hardinge's Approach and to Study the associated complications. 
Material and methods: This is a prospective study of primary 
hemireplacement arthroplasty of the hip done in 25 patients with 
fracture neck of femur using Bipolar prosthesis/Austin Moore's 
prosthesis. Clinical assessment done at 2 weeks, 3 months and 6 
months period by Trendelenburg’s Test. Follow up was done for 
a minimum of 6 months. The results were evaluated using the 
Modified Harris Hip Scoring.
Results: 18 of the 25 cases were operated within a week following 
the fracture. In this study, 16 cases had Excellent results (52%), 
5 cases had Good results (20%), and 4 cases had Poor results 
(16%). Good to Excellent results were seen in 72% of the cases at 
3 months of follow-up. 21 cases Excellent (84%) and 4 cases Poor 
results (16%) at 6 months of follow-up.
Conclusion: Hemiarthroplasty with Austin Moore's prosthesis/
bipolar prosthesis through Hardinge's approach in the elderly 
produces good functional outcome with minimal complications 
and has several advantages. The functional limitations after 
surgery were dependent more on the pre-existing medical 
conditions.

Keywords: Hardinge's approach, Hemiarthroplasty, Fracture 
neck of femur, Austin Moore's prosthesis, Bipolar prosthesis, 
Modified Harris Hip Scoring.

INTRODUCTION
Of the trauma cases presented at Gandhi General Hospital 
casualty, Secunderabad, 70% come under the preview of 
Orthopaedic surgeon, of which one in ten cases involve fracture 
neck of femur (Intracapsular). Nearly 16% of the fractures are 
the fractures involving neck femur (intracapsular). Majority of 
fracture neck of femur were dealt by surgical methods only.
Numerous new approaches to the hip have been described since 
the 1990s; most approaches are based on older approaches and 
are modified for a specific surgical procedure.1

Schaubel modified the Smith-Peterson anterior approach after 
finding reattachment of the fascia lata to the fascia on the iliac 
crest difficult. Instead of dividing the fascia lata at the iliac crest, 
an osteotomy of the overhang of the iliac crest is performed 
between the attachments of the external oblique muscle medially 
and fascia lata.2 Somerville described an anterior approach 
using a transverse bikini incision for irreducible congenital 

dislocation of the hip in a young child by division of Sartorius 
and rectus femoris tendon and iliac epiphysis.3

Mc Farland and Osborne described a lateral approach to the hip 
that preserves the integrity of the gluteus medius muscle. They 
noted that gluteus medius and vastus lateralis muscles can be 
regarded as being in direct functional continuity through the 
thick periosteum covering the greater trochanter.1,4,5 Hardinge 
described a useful modification of the McFarland and Osborne 
direct lateral approach based on the observation that the gluteus 
medius inserts on the greater trochanter by a strong, mobile 
tendon that curves around the greater trochanter. This approach 
can be easily made with the patient in supine position.1

Frndak et al. modified the Hardinge's direct lateral approach by 
placing the abductor split more anterior, directly over femoral 
head and neck must not extend more than 2 cm above the 
lateral lip of the acetabulum to avoid damage to the gluteal 
neurovascular bundle. this offers exposer of the femoral head 
and neck requires less retraction.6 McLauchlin described a 
direct lateral approach to the hip through the gluteus medius 
used for many years by Hay at the Stracathro Hospital. It is 
also based on the anatomical observation made by McFarland 
and Osborne that the gluteus medius and vastus lateralis are in 
functional continuity through the thick periosteum covering 
over greater trochanter.7

Gibson is responsible for the rediscovery of the posterolateral 
approach to the hip first described and recommended by Kocher 
and Langenbeck. Because detaching the gluteal muscles from 
the ilium and interfering with the function of the iliotibial band 
are unnecessary, rehabilitation after surgery is rapid.8

A modification of the Gibson approach by Marcy and Fletcher 
in which the hip is dislocated by internal rotation and the 
anterior part of the joint capsule is preserved to keep the hip 
from dislocating after surgery.9

Posterior approach to the hip joint described by Osborne, gluteus 
maximus has been opened in line with the fibers of muscle and 
division of insertion of the gluteus maximus into the fascia lata. 
Relatively little bleeding occurs because the branches of the 
superior gluteal artery are contained in the proximal half of the 
muscle and the branches of the inferior gluteal are contained in 
the distal half. Moore's approach has been facetiously labeled 
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“The Southern Exposure”.10,11

Hip Abduction Function After Hardinge’s Approach
In 1954 Mc Farland and Osborne described their lateral approach 
to the Hip, which they referred to as “A Suggested Improvement 
on Kocher's Method”. 
Hardinge recommended using a diathermy needle to cut a cuff 
of vastus lateralis and gluteus medius from the proximal femur 
and retract it forward. Only the anterior margin of gluteus 
minimus is divided; thus, half of the gluteus medius insertion 
and almost the entire gluteus minimus insertion to the femur are 
undisturbed. Since then many modifications have been reflected, 
in original Hardinge's approach to restore good hip abduction 
function, we should be careful in closure of the muscular layers. 
This is the important step to the success of this approach. A -1- 
vicryl was used to repair the capsule. The conjoint tendon flap 
(gluteus medius, minimus and vastus lateralis) was repaired to 
the greater trochanter with bone stitches using 5 ethibond. The 
split gluteus and vastus are approximated with light 1 vicryl 
stitches.1 
M. Ramesh, J. M. O’Byrne, N. Mc Carthy, K. Mahaligham, 
studied prospectively 81 consecutive patients undergoing hip 
surgery using the Hardinge approach. The abduction muscles of 
the hip in these patients were assessed electro physiologically 
and clinically by the Modified Trendelenburg Test.12

Aim of the present research was to Study the functional 
outcome of Fracture Neck of Femur in The Elderly Treated with 
Hemiarthroplasty through Hardinge's Approach and to Study 
the associated complications.

MATERIAL AND METHODS
The present study consists of 25 cases of Intracapsular fracture 
Neck of Femur that were treated with Hemiarthroplasty through 
Hardinge Approach in Gandhi Hospital. Among the 25 patients, 
13 patients are female and 12 patients are male patients. We 
did 25 cases of Hemireplacement Arthroplasty, 16 cases of 
Austin Moore's prosthesis Hemiarthroplasty, 9 cases of bipolar 
Hemiarthroplasty. 
Age of patients range from 40-80 years. Follow-up done for 

6 months on average, abduction muscle function, clinical 
assessment done with Modified Trendelenburg test at 2 weeks, 
3 months and 6 months period and functional grading of Hip 
Joint done with Modified Harris Hip Score.13

Position of Patient: Hardinge described this approach with the 
patient in supine position.14

We did 25 cases in Hardinge's lateral approach. 10 patients in 
supine position, 15 patients in lateral decubitus position. Lateral 
position provides better access for two surgeons standing on 
opposite sides of the table. It also allows for increased mobility 
of the operated extremity.
The advantage of the supine position is that it makes orientation 
of the component easier and facilitates comparison of leg length 
for correction of limb length discrepancy.

Surgical Procedure Adopted (figure-1):
In lateral / Decubitus position the patient placed on the 
unaffected side.
1. On placing supine position with the greater trochanter at 

the edge of the table and the muscles of the buttocks freed 
from the edge. 7-10 cm skin incision was taken distal to the 
prominence of the greater trochanter in the mid position 
of the lateral aspect of the thigh, directly on the femur. 
Extended it in line with femur over the prominence of the 
trochanter, inclining about 20 degrees posteriorly in the 
proximal 1/3rd of the wound. Surgical procedure was same 
for the both positions in Hardinge’s Lateral Approach.

2. A posteriorly directed lazy 'J' shaped incision centered over 
the greater trochanter was made and divided the fascia lata 
in line with the skin incision and centered over the greater 
trochanter.

3. Tensor fascia lata anteriorly and gluteus maximus 
posteriorly were retracted by exposing the origin of the 
vastus lateralis and insertion of the gluteus medius.

4. The tendon of the gluteus medius incised obliquely across 
the greater trochanter leaving the posterior half still 
attached to the trochanter.

5. The incision carried proximally in line with the fibers of 

Comparable Group Type of Character Excellent Poor (Ch)2 P Value Significance
Sex Male 10 2 0.21 > 0.05 Nil

Female 11 2
Age 
Groups

40-60 years 14 2 0.08 > 0.05 Nil
61-80 years 7 2

Prosthesis used in Hemiarthroplasty Austin More 13 2 0.01 0.05 Nil
Bipolar 8 2

Position of Patient in Hardinge’s Approach Supine 9 2 0.08 0.05 Nil
Lateral 12 2

For Sex (Chi)2 = 0.21, p>0.05, Significance = NIL.; For Age group (Chi)2 = 0.08, p > 0.05; Significance = NIL.
Table-1: Significance of comprables with abductive muscle function

Figure-1: Hardinge’s Approach for Hemiarthroplasty by using Bipolar Prosthesis: (a) Skin Marking in Lateral Position; (b) Skin Incision in 
Hardinge’s approach; (c) Delivery of the Femoral Head; (d) Fixation of Bipolar Prosthesis; (e) Closure of Incision.
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the gluteus medius of the junction of the anterior 1/3rd and 
posterior 2/3rd of the muscle. 

6. Tendinous insertions of the anterior portions of the gluteus 
minimus and vastus lateralis muscles were elevated.

In supine position abduction of the thigh then exposes the 
anterior capsule of the Hip Joint. But in lateral/ Decubitus 
position flexion, external rotation and adduction of the hip joint 
exposes the anterior surfaces of the capsule.
1. The capsule was incised in a 'T' shape for further repair.
2. After implant fixation, a drain was kept in muscle layers 

and another one was kept subcutaneously.
3. During closure, the tendon of the gluteus medius repaired 

with non-absorbable braided sutures.
4. The longitudinal split in the gluteus medius and vastus 

lateralis were repaired.
5. The split in the deep fascia and Iliotibial band was closed.

STATISTICAL ANALYSIS
SPSS version 21 was used to tables and graphs. Descriptive 
statistics like mean and percentages along with chi square test 
were used to infer results. 

RESULTS
Out of 25 cases included in our study, there were 13 females 
and 12 males with a mean age of 68 years. 83% of the cases 
sustained the hip fracture following a road traffic accident. 64% 
of the hips were of the right side, 36% were left side. Among the 
associated medical conditions hypertension, diabetes mellitus 
and anemia were common. 
18 of the 25 cases were operated within a week following the 
fracture. The complications seen were, One case of superficial 
infection and One case of deep infection. 21 out of 25 cases 
in this study had no complications following the surgical 
procedure. There were no cases of dislocation of the prosthesis, 
no cases of peri-prosthetic fracture nor any case of implant 
loosening or subsidence.
In this study, 16 cases had Excellent results (52%), 5 cases had 
Good results (20%), and 4 cases had Poor results (16%). Good 
to Excellent results were seen in 72% of the cases at 3 months 
of follow-up. 21 cases Excellent (84%) and 4 cases Poor results 
(16%) at 6 months of follow-up.

Evaluation of Results: We performed the modified 

Trendelenburg test as described by Handastle and the operated 
side and lift the opposite leg by flexing the hip to between 
neutral and 30 degrees and flexing the knee enough to lift the 
foot from the ground. The examiner observed the patient from 
the back and studied the line of the iliac crests. This clinical 
assessment done at 2 weeks, 3 months and 6 months’ period. 
The appearance was classified as follows.

Abductor muscle power grading with Modified 
Trendelenburg Test:
Excellent: The pelvis on the non-weight bearing side can be 
elevated high and maintained for 30 seconds.
Good: Elevation of the pelvis is present but not to the maximum.
Fair: The pelvis is elevated but cannot be maintained in this 
position for 30 seconds.
Poor: There is dropping of the pelvis on the non-weight bearing 
side.

DISCUSSION
The hip joint is a major weight bearing joint playing a vital role 
in supporting body weight and in forward propulsion of body 
by its versatile anatomic and sound biochemical construction 
by nature. We did total 25 cases of Hemiarthroplasty through 
Hardinge’s lateral approach all patients were treated in Fracture 
Neck of Femur with variable etiology. Age of the patients is 
between 40 - 80 years in them, females are 13 patients and 
males are 12 patients. 9 patients had Intracapsular Fracture 
Neck of Femur in left hip joint and 16 patients in right hip joint 
among them. 
In total 25 cases we did 15 cases of Austin Moore's 
Hemiarthroplasty and 10 cases of Bipolar Hemiarthroplasty. 
We did Hardinge’s Lateral approach in Supine position in 11 
patients and Lateral / Decubitus position in 14 patients. We did 
follow up of 6 Months for each case an average. We checked 
Abductor muscle function with Modified Trendelenburg's test 
at 2 Weeks, 3 Months and 6 Months period. We gave 3 grading 
on the basis of Abductor muscle function through Modified 
Trendelenburg test.15

We also assessed function of the hip joint through Modified 
Harris Hip Scoring System and given functional grading at 6 
months follow up period.
We found postoperative infection in only one case. That also 
subsided after good intravenous antibiotic therapy. We found 

Figure-2: Abductor Muscle Power by Trendelenburg Test
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no postoperative dislocations of Hip joint in cases done in 
Hardinge’s Lateral approach.
M.Ramesh, et al., studied prospectively 81 consecutive 
patients undergoing surgery using the Hardinge's Approach. 
The abduction muscles of the hip in these patients were 
assessed electrophysiologically and clinically by the modified 
Trendelenburg test. They have been able to demonstrate 
persisting damage to the superior gluteal nerve in 11% of the 
patients after this approach.12

We did total 25 cases of hemiarthroplasty in Hardinge’s 
approach, at 3 months follow up we found excellent abductor 
muscle function in 16 patients, good in 5 patients and poor in 4 
patients. After good physiotherapy, at 6 months’ postoperative 
period we found excellent abductor muscle function in 21 
patients and poor in 4 patients. In total 25 cases after 6 months 
follow up we found 4 cases of poor abductor muscle function.
The Significance of com-parables available in this study 
with Abductor muscle function at 6 months’follow-up is 
calculated by (Chi)2 test and 'p' value. That means 16% cases 
suffered with abductor muscle weakness. In that 8% cases 
had hemiarthroplasty in Hardinge’s lateral approach in lateral 
position and 8% cases had hemiarthroplasty in Hardinge’s 
lateral approach in supine position.16

A persistently positive Trendelenburg test in the absence of 
EMG evidence of denervation may be explained by avulsion 
of the gluteal flap after operation. Failure of reattachment of 
the aponeurosis has been studied using metal markers and 
Radiographs. Elongation of the sutured aponeurosis by more 
than 2.5 cm is associated with a Trendelenburg gait. They have 
been able to demonstrate persisting damage to the superior 
gluteal nerve in 11% of patients after this approach. According 
to various studies superior gluteal nerve injury occurs more in 
Total Hip Arthroplasty than Hemiarthroplasty.12

CONCLUSION
Observations made by us found to be significant even though 
our series was too small but consisting of a cross section of our 
socio-economic groups. After doing 25 cases of hemiarthroplasty 
in Hardinge’s lateral approach we found abductor muscle 
weakness in 16% cases. Lateral position provides better access 
for two surgeons standing on opposite sides of the table. It also 
allows for increased mobility of the operated extremity.
The advantage of the supine position is that it makes orientation 
of the component easier and facilities comparison of leg length 
for correction of limb length discrepancy. In that 56% cases had 
hemiarthroplasty through Hardinge’s lateral approach in lateral 
position and 44% cases had hemiarthroplasty through Hardinge’s 
lateral approach in supine position. In Hardinge’s approach we 
did not found any post-operative dislocation of hip joint.
Postoperative infections and dislocations of hip joint are very 
less as compare to posterior approach of hip joint. We found 
postoperative infections in only Two cases that were also 
subsided after good intravenous antibiotic therapy.
The Significance of comparable available in this study with 
Abductor muscle function at 6 months’follow-up is calculated 
by (Chi)2 test and 'p' value. Internal comparison done, and 
results were found Insignificant. 
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ABSTRACT

Introduction: The last decades have witnessed a paradigm shift in 
the number of elderly people in the population. Advancing age is 
commonly associated with increased periodontal problems, dental 
decay, loss of teeth and resultant increased use of denture. This 
study is an effort to study the prevalence of temporomandibular 
disorders among denture wearers and to formulate dental treatment 
protocols if necessary. Aim of the study was to determine the 
prevalence of temporomandibular disorders (TMD) in patients 
wearing complete denture (CD) and compare the same in those 
with complete set of natural teeth.
Material and methods: After taking written pre-informed 
consent, 473 patients were selected from dental outpatient 
department. Percentage of complete denture wearers was 38.47 
while dentate patients made upto 61.5%. They were subjected to 
questionnaire and clinical examination for temporomandibular 
joint.
Results: Findings of this study indicate that there was a 
difference between the two groups regarding the prevalence of 
temporomandibular features.In the group of dentate patients, 
the prevalence of temporomandibular disorder signs (with the 
exception of crepitus sound of the joint) was 29.2% while it 
was 14.3% in complete denture wearers. Temporomandibular 
joint tenderness was 12.4% in dentate and 4.4% in CD wearers.
Clicking sound was 10.7%in dentate and 3.3% only in the 
denture-wearing patients. CD wearers exhibited signs of crepitus 
sound of temporomandibular joint more as compared to dentate 
patients. The muscles which most commonly demonstrated 
tenderness were lateral pterygoid in dentate group and masseter 
and temporalis muscles among denture wearers respectively.
Conclusion: Owing to greater number of geriatric population 
using complete denture, it is prudent for dental care providers to 
be aware of the consequences of denture use over anatomy and 
physiology of temporomandibular joint.

Keywords: Occlusion, Temporomandibular dysfunction, 
temporomandibular joint, signs, prevalence, denture wearer

INTRODUCTION
Temporomandibular disorder (TMD) is an umbrella term that 
includes anatomical and physiological disorders associated 
with the temporomandibular joints, muscles of mastication, or 
both.1,2 Results of various epidemiological prevalence studies 
have shown that approximately 50% of the general population 
may experience symptoms or signs of TMD but only 3% to 7% 
of the general population reported to seek treatment.3,4 Review 
of existing literature confirms that majority of people who seek 
treatment are women in second – third decade of life.5 Signs 
and symptoms of TMD seem to decrease with increasing age 
as reported by various authors and this can be another reason 
why elderly patients don’t seek treatment as often as expected.6,7 
Thus, with this hypothesis the authors planned the following 
study to compare the prevalence of TMD in dentate and 

edentulous denture wearer patients.

MATERIAL AND METHOD
Selection of the patients
A total of 5576 patients visited the dental outpatient department 
at Karnataka institute of medical sciences in Hubli over twelve 
month’s period (April 2015 to March 2016). 3075 patients 
(1466 male; 1609 female) had chief complaint related to 
prosthodontics. Among 1241 patients with problems related 
to complete denture were shortlisted. 969 patients did not 
meet the inclusion criteria and were excluded thereby leaving 
272 (21.9%) completely edentulous, CD wearers. Finally total 
of 182 complete denture wearers and 291 randomly selected 
dentate patients who were willing to participate and complete 
the questionnaire and undergo the clinical examination were 
selected for this study. Figure 1 shows the method used for 
selection of patients in this study. Prior informed consent 
and ethical clearence were obtained before the start of the  
study. 

Examination of the joint
Extra-auricular, bilateral, digital palpation was done to assess 
joint tenderness. Joint sounds were determined with the aid of 
a stethoscope placed in front of the external auditory meatus. 
Clicking, popping and crepitus of the TMJ, either unilateral 
or bilateral, were recorded.The maximum mouth opening or 
interincisal distance was measured using a millimeter ruler after 
asking the patient to open as wide as possible while remaining 
comfortable. Mouth opening was also assessed for any deviation 
in the pathway of mandibular movements. The primary muscles 
of mastication were palpated bi-manually for any signs and 
tenderness. 

Examination of complete denture
The existing complete dentures were examined thoroughly for 
support, retention, stability, occlusion, vertical dimension at rest 
and at occlusion, freeway space and palatal extension of denture 
base following the MacEntee and Wyatt method.8
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STATISTICAL ANALYSIS
Data recorded from patient’s questionnaire, clinical examination 
Of TMJ and denture examination were analysed using the SPSS 
software, Release 11.0. The Statistical test employed was chi-
square test. Level of significance was set at P<0.05.

RESULTS
In this parallel study, 182 (79 male and 103 females) completely 
edentulous patients and 291 dentate patients (110 male and 
181 females) were included. The mean age of the edentulous 
sample was 65.3 (SD±8.53) years and mean denture age was 
7 (SD±5.4) years. The mean age of dentate sample was 28.1 
(SD± 7.16) years. Table 1 shows the demographics of patients 
included in the study.
The features of TMD were seen in 29.2% dentate and 14.3% 
CD wearers included in this study. Table 2 summarizes the 
comparison of frequency and distribution of TMD features 
in both these groups. CD wearers’ exhibited tenderness more 
commonly in masseter, temporalis and medial pterygoid muscle. 
While dentate patients reported tenderness in lateral pterygoid 

Figure-2: Shows the prevalence of tenderness in masseter, temporalis 
and lateral pterygoid in denture wearers and dentate patients

muscles more frequently. Figure 2 shows the prevalence of 
muscle tenderness in both the groups.

DISCUSSION
Temporomandibular disorders (TMD) are a collective 
term given to “variety of clinical problems that include the 
masticatory musculature, the temporomandibular joints and 
associated structures, or both.”1,2 Owing to the multifactorial 
aetiology, myriad clinical presentation and high prevalence, 
TMD has attained a top rank among dental disorders which are 
difficult to treat9,10

Temporomandibular dysfunction syndrome as described by 
Schwart, “is characterized by tenderness of the joint and the 
muscles, increasing dull pain on mouth opening, reduced 
mouth opening, referred pain to the angle of mandible and 
muscles of the neck, deviated mouth opening, head ache 
and joint sounds.”11 Various epidemiological studies have 
presented different opinions on the prevalence of TMD signs 
in dentate population.3-5 Despite prevalence of TMD in elderly 
population is 15-25% edentulous subjects generally do not 
present with TMD symptoms.6,10 Few studies have concluded 
even higher prevalence of TMD symptoms among CD wearers 
than those with natural dentition.12,13 Predisposing factors are 
change of the rest position, reduction of vertical dimension 
of occlusion and resultant shift in the vertical and horizontal 
mandibular positions; positional drifting of the condyles in the 
mandibular fossae.14 Moreover, loss of teeth results in cessation 
of proprioceptive feedback from teeth to TMJ. These factors 
coupled with emotional factors and advancing age predisposes 
to increased TMD’s in edentulous patients.15 The present study 
is an effort to study the influence of complete denture on TMD 

Groups Number of patients Males females Age range Mean age
Group 1: Complete denture wearers 182 79(43.4%) 103(56.5%) 47-82 years 65.3(SD±8.53 )years
Group 2: Dentate patients 291 110(37.8%) 181(62.2%) 17-46 years 28.1(SD± 7.16) years

Table-1: Demographics of patients included in the study

Group Prevalence of features Tenderness Joint sound Deviation
TMJ Muscle clicking crepitus

CD(182) 26(14.3%) 8(4.4%) 21(11.5%) 6(3.3%) 17(9.3%) 3(1.7%)
Dentate(291) 85(29.2%) 36(12.4%)

(P<0.05)
38(13.1%) 31(10.7%)

(P<0.05)
6(2.1%) 
(P<0.05)

7(2.4%)

Table-2: Showing the prevalence of features of TMD in dentate patients and denture wearer patients

Figure-1: Showing the method of selection of patients in this study

5576 patients attended the dental  outpatient department from 
April  2015 to March 2016

Out of which 3075 patients had prosthodontics complaints

1834 patients were partially edentulous and thus excluded
(3075-1834=1241 complete denture wearers)

495: first denture under construction
288: referred for complete denture
133: single complete denture
53: previously diagnosed with TMD
Total 969 patients excluded

Remaining 272 patients were asked  about their willingness to 
participate

 

Sample of the study

Group 1: 182 Complete denture wearers 
Group 2: 291 Randomly selected patients with complete set of 
natural teeth
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in edentulous patients and to compare it with dentate patients.
In this study, the mean age of dentulous and CD wearers was 28 
and 65 years, respectively. Similarly, the percentage of female 
in both groups was more. Recent epidemiologic studies have 
generally found that women have significantly more frequent 
and more severe TMD signs and symptoms than men.16 Bush 
FM et al concluded that “more women than men appear to seek 
treatment for TMD symptoms” and explained this on the basis 
of biological, psychosocial and hormonal differences between 
the two groups.17 Gender predilection was also reported by 
Shetty et al. They found that 56.6% of males reported signs of 
TMD when compared with 62.5% females.9

The frequency of TMD signs in the dentate patients was two 
times higher than that in denture wearers. Dentate patients 
also exhibited more tenderness and joint sounds on clinical 
examination compared to CD wearing patients. (p<0.05)
Participants in both the groups unanimously reported TMJ to 
be the most painful site. Joint sounds (clicking or crepitus) 
were very common among patients with TMD but none was 
actively seeking treatment. Similar results were reported by 
Al-Shumailan and Manaseer.13 However, Ribeiro et al., found 
that patients with complete dentures had TMD symptoms with a 
frequency similar to natural dentate patients.18

The patients with natural teeth had significantly higher 
percentage of clicking (l0.7%) than CD wearer patients (3.3%). 
However, the denture wearing group had significantly higher 
incidence of crepitus than dentate patients (9.3% vs2.1% 
respectively). Increased frequency of crepitus can be explained 
by itsassociation with degenerative disease of the articular 
surfaces, often associated with aging.19

 The mean value of maximum opening for CD wearer group 
(39.7mm) was lower than that for dentate group (45.6 mm). 
Humphrey etal conducted a study and reported that bite force 
was 5-6 times greater in dentate subjects than in the denture 
wearers.20 This could be explained by the fact that CD wearers 
usually avoid foods that are difficult to chew. Thus, it can be 
concluded that CD wearers seldom exceed their tissue tolerance 

and adaptability and this could explain why they exhibit fewer 
signs of TMD.19 The denture wearing patients were not satisfied 
with the existing denture. Table 3 shows the summary of key 
findings of denture examination. Results of certain studies 
from the past literature don’t match with our results which may 
be because of not following a standard procedure for denture 
examination.21,22

There still remains a controversy regarding the prevalence TMD 
features in edentulous population which can be attributed to lack 
of standard diagnostic protocol. Bader proposed a classification 
for TMD disorders in edentulous patients based on both clinical 
and radiological features.23 This innovative diagnostic algorithm 
is helpful not only in diagnosis but also in management of TMD 
disorders in geriatric population lacking teeth.

CONCLUSION
Owing to greater number of geriatric population using complete 
denture, it is prudent for dental care providers to be aware of the 
consequences of denture use over anatomy and physiology of 
temporomandibular joint.
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Findings Level Maxillary Mandibular Total
Retention Good 

moderate
Poor

25(14%)
53(29%)
104(57%)

12(7%)
26(15%)
144(78%)

10.5
22.0
67.5

stability Stable
Unstable

111(61%)
71(39%)

87(48%)
95(52%)

54.5
45.5
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Moderate

Severe

35(19%)
60(33%)
87(48%)

19
33
48
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Fatique

Accidental
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Severe

31(17.1%)
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142(78.3%)
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78.3
19.1
3.2

Table-3: Shows the summary of key findings of denture examination.
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Estimation of Lipid Profile among Preeclampsia Woman by 
Comparing with Normal Pregnancy
R. Anuradha1, T. Durga2

ORIGINAL RESEARCH

ABSTRACT

Introduction: Preeclampsia is one of the main cause for increase 
in perinatal morbidity and mortality of both mother and fetus. The 
aim of the present study is to investigate and compare the levels 
of serum lipids among preeclampsia and normal pregnant women. 
Material and Methods: A Prospective study was done among 
Preeclampsia women regarding Fluctuations in Serum lipids 
by comparing with normal pregnancy. Serum Lipid profile was 
estimated by Semiautomatic analyzers. 
Results: Mean total cholesterol in Preeclampsia was 160.9±27.9 
mg/dl and normal pregnancy was 136.85±10.44 mg/dl. Mean HDL 
in preeclampsia was 38.57±2.03 mg/dl and normal pregnancy was 
39±1.49 mg/dl. Mean LDL in preeclampsia was 84.5±28.7 mg/
dl and normal pregnancy was 72.75±9.62 mg/dl. Mean VLDL 
in preeclampsia was 41.95±8.63 mg/dl and in normal pregnancy 
was 24.7±3.05 mg/dl, Mean Triglycerides in preeclampsia was 
126.85±16.68 mg/dl and normal pregnancy was 210.32±42.65 
mg/dl. Total cholesterol, Low density lipoprotein, very low 
density lipoprotein, triglycerides were increased in preeclampsia 
when compared to normal pregnancy, which is statistically 
significant. Very low density Lipoprotein and Triglycerides were 
significantly increased in normal pregnancy when compared with 
mild and severe preeclampsia.
Conclusion: Estimating serum lipid profile is a simple screening 
test, helps to recognize dyslipidemia in early second trimester of 
patients who are at risk of preeclampsia. Due to early detection of 
altered lipid profile in preeclamptics, incidence of complications 
can be decreased, which in turn reduce the materno-fetal morbidity 
and mortality.

Keywords: Serum Lipids, Preeclampsia, Normal Pregnancy

INTRODUCTION
Pregnancy induced hypertension (PIH) is hypertension 
occurring during pregnancy, usually appears after 20th week 
of gestation. PIH includes Preeclampsia and Eclampsia. The 
cardinal symptoms of preeclampsia are hypertension, oedema 
and proteinuria. All the symptoms or any of these can present 
during PIH, but Hypertension is the pathognomic feature.
Preeclampsia is one of the main cause for increase in perinatal 
morbidity and mortality of both mother and fetus, by resulting 
in various complications like Intrauterine Growth Retardation, 
preterm delivery etc.1-3 The incidence of preeclampsia globally 
is about 2 - 10% of all pregnancies.4,5

Mild preeclampsia is defined as a diastolic blood pressure from 
90 to 109 mm Hg combined with proteinuria 0.3-4.9 g/day or 1+ 
or 2+ on a urine dipstick, occurring during pregnancy. Severe 
preeclampsia is defined as preeclampsia with either a diastolic 
blood pressure of at least 110 mm Hg, or proteinuria of at least 
5 grams/24 hours, or both. 
In pregnancy there will be coagulation abnormalities and lipid 
alterations, which will show much more effect in preeclampsia 
women. Various circulatory diseases are associated with 

pregnancy status which is due to thromboembolism. 
Thromboembolism disorders related to pregnancies are 
venous thrombosis, pulmonary embolism6, stroke7, myocardial 
infarction.8,9

Elevation of lipids occur during pregnancy, as there is significant 
relation.10-13 Alteration in hormones during pregnancy results in 
changes of serum lipids, usually levels of lipids revert to normal 
shortly after delivery.14 Compared to normal pregnancies, in 
preeclampsia endocrinological alterations are more, in turn 
there will be change in serum lipids among preeclampsia.15

Abnormal lipid profile is associated with various disorders like 
cardiovascular diseases, endothelial dysfunction, decrease in 
PGI:TxA2. Decrease in PGI:TxA2 is supposed to be one of 
cause for pathogenesis of pregnancy induced hypertension.16 
Few evidences suggest that risk of preeclampsia is associated 
with abnormal lipid metabolism in early pregnancy.17

Various methods were available to detect preeclampsia in early 
stage. A simple screening test is needed to detect preeclampsia 
and to avoid complications, as we selected estimation of serum 
lipid profile.
The aim of the present study is to investigate and compare the 
levels of serum lipids among preeclampsia and normal pregnant 
women. 

MATERIAL AND METHODS
A Prospective study was done among Preeclampsia women 
regarding Fluctuations in Serum lipids by comparing with normal 
pregnancy. This study was done in the year 2015 at Government 
Medical College, Ananthapuramu after institutional ethical 
committee approval. Informed consent has taken from all the 
studied population.
A total of 80 cases were selected randomly for doing this study, 
40 each of normal pregnancy and preeclampsia women. For 
better understanding they were divided into Group 1 and Group 
2.

Group 1 - Control Group: Pregnant women with normal 
blood pressure at third trimester of pregnancy, without any 
evidence of preeclampsia signs, renal disorders, hematological 
abnormalities.

Group2 - Study Group: Pregnant women with preeclampsia 
symptoms and signs, increase in systolic blood pressure to 140 
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mmHg or diastolic blood pressure of at least 90 mmHg.
All details regarding from study and control group were noted 
including age, socio-economic status, parity, weight, height, past 
history of abortions, any significant family or personal history. 
General and systemic examination was done. Blood pressure 
was measured. Routine blood and urine examinations was done.
5 ml of venous blood sample was collected in to test tubes in 
the early morning (Fasting Sample) and stored at 40C until 
the procedure of serum lipid profile estimation starts. Serum 
Lipid profile was estimated by Semiautomatic analyzers using 
following methods:

Serum Lipid Profile estimation has done by following 
methods
1.  Estimation of serum total cholesterol (TC) by cholester ol 

oxidase / phenol aminoantipyrine method. 
2.  Estimation of serum triglycerides (TG) by glycerol 

phosphate oxidase – phenol aminoantipyrine method. 
3.  Estimation of serum High density lipoprotein (HDL) by 

cholesterol oxidase / phenol aminoantipyrine method. 
4.  Estimation of serum Low density lipoprotein (LDL) by 

Friedewald formula.
Serum lipids - Total Cholesterol (TC), Triglycerides (TG's), 
Low density Lipoprotein (LDL), High density Lipoprotein 
(HDL), Very Low density Lipoprotein (VLDL) were noted.

STATISTICAL ANALYSIS
Statistical Analysis was done using Graphpad soft ware and the 
P value <0.05 is considered as significant. 

RESULTS
A total of 80 patients were included in the study. 40 women 
were selected for doing this study in each group (study group 
and control group). Serum Lipids after estimation, they were 
compared between preeclampsia and normal pregnant women. 
Demographic data related to studied population was noted 
and tabulated in Table-1. Among various characteristics BMI 
and Blood Pressure was significant variables among normal 

pregnancy and preeclamptics.
After estimating serum lipid profile of total cholesterol (TC), 
high density lipoprotein (HDL), low density lipoprotein (LDL), 
very low density lipoprotein (VLDL), triglycerides (TG), levels 
were compared between preeclampsia and normal pregnancy 
(Table-2). Among various serum lipids, Total cholesterol, Low 
density lipoprotein, very low density lipoprotein, triglycerides 
were increased in preeclampsia when compared to normal 
pregnancy, which is statistically significant.
Increase in total cholesterol, low density lipoprotein, very low 
density lipoprotein, triglycerides among severe preeclampsia 
on comparison with mild preeclampsia women and normal 
pregnancy (Table-3). There is no much difference in High 
density Lipoprotein.
Very low density Lipoprotein and Triglycerides were 
significantly increased in normal pregnancy when compared 
with mild and severe preeclampsia (Table-4)

DISCUSSION
Pregnancy induced hypertension including preeclampsia, are 
important factors of severe morbidity, disability and death 
among mothers, fetus and infants. Management of preeclampsia 
aims to minimalist any pregnancy related complications, 
avoiding unnecessary prematurity and maximize maternal and 
perinatal/neonatal survival. Preeclampsia and eclampsia are the 
major causes of maternal and perinatal morbidity and mortality.
In this study a simple screening was investigated to decrease the 
complications related to preeclampsia, detection of serum lipid 
profile in early pregnancy decreases the risk of preeclampsia. 
After estimation of Serum lipids, they were compared between 
preeclampsia and normal pregnant women. A total of 80 cases 
were investigated, all were in third trimester.
Among normal pregnancy and Preeclampsia mean BMI was 
24.32±8.03 and 28.13±5.62 respectively. Preeclampsia women 
mean systolic pressure was 122.5±8.5 mmHg and mean 
diastolic pressure was 102.21±6.42 mmHg. BMI and Blood 
Pressure were significant variables among normal pregnancy 
and preeclampsia as per this study.
In the present study Mean total cholesterol in Preeclampsia was 
160.9±27.9 mg/dl and normal pregnancy was 136.85±10.44 
mg/dl. Mean HDL in preeclampsia was 38.57±2.03 mg/
dl and normal pregnancy was 39±1.49 mg/dl. Mean LDL in 
preeclampsia was 84.5±28.7 mg/dl and normal pregnancy 
was 72.75±9.62 mg/dl. Mean VLDL in preeclampsia was 
41.95±8.63 mg/dl and in normal pregnancy was 24.7±3.05 
mg/dl, Mean Triglycerides in preeclampsia was 126.85±16.68 
mg/dl and normal pregnancy was 210.32±42.65 mg/dl. Serum 
lipids including Total cholesterol, Low density lipoprotein, 
very low density lipoprotein, triglycerides were increased in 
preeclampsia when compared to normal pregnancy, which is 
statistically significant.

Characteristics Normal 
Pregnancy 

(n=40)

Preeclamp-
sia (n=40)

p 
value

Age in years 25.7±3.54 26.85±2.32 0.0897
BMI 24.32±8.03 28.13±5.62 0.0162
Parity
≤ 2 pregnancies 32 (80%) 21 (52.5%) 0.009
> 2 pregnancies 8 (20%) 19 (47.5%)
Blood Pressure `
Systolic blood Pressure 108.25±3.62 122.5±8.5 0.0001
Diastolic blood pressure 81.13±1.46 102.21±6.42 0.0001
Table-1: Showing demographic features of normal pregnancy and 

preeclampsia women

Serum Lipids Normal Pregnancy Preeclampsia p value Significance
Total Cholesterol 136.85±10.44 160.9±27.9 0.0452 SS
High density Lipoprotein 39±1.49 38.57±2.03 0.2835 NSS
Low density Lipoprotein 72.75±9.62 84.5±28.7 0.0163 SS
Very Low density Lipoprotein 24.7±3.05 41.95±8.63 0.0001 ESS
Triglycerides 126.85±16.68 210.32±42.65 0.0001 ESS

Table-2 Serum Lipid profile among Normal pregnancy and Preeclampsia
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This study correlates with Singh U18, which was shown 
there is an association of Mean cholesterol, LDL, VLDL and 
Triglyceride level among normal and PIH cases and were 
statistically significant (p<0.05). Amandeep Singh Kaloti et 
al19, Josephine Latha P et al20 were documented that association 
of HDL, VLDL and Triglyceride level among normal and PIH 
cases are statistically significant (p<0.05).
Hemanth Deshpande et al21 reported high lipid profile levels, 
Mean cholesterol level in PIH cases was 208.8±12.64 mg/dl and 
in normal cases was 163.8±8.83 mg/dl, mean HDL level in PIH 
cases was 38.06±3.01mg/dl and in normal cases was 49.56±4.08 
mg/dl, mean LDL level in PIH cases was 140.36±10.8 mg/dl 
and in normal cases was 120.2±7.98mg/dl, mean VLDL level 
in PIH cases was 52.76± 4.96 mg/dl and in normal cases was 
35.4±3.62 mg/dl and mean Triglyceride level in PIH cases was 
201.06±10.67 mg/dl and in normal cases was 158.8±9.96 mg/dl. 
They were observed cholesterol, HDL, LDL, VLDL, TG were 
statistically significant (p<0.05) on comparing preeclamptics 
with normal pregnancy.
In this study Very low density Lipoprotein and Triglycerides 
were significantly increased in normal pregnancy when 
compared with mild and severe preeclampsia. Low density 
lipoprotein and total cholesterol shown significant difference 
between Mild and severe preeclampsia.
Hemanth deshpande et al21 were reported cholesterol, LDL, 
VLDL and triglyceride levels were gradually increasing from 
Mild PIH to Severe PIH to Eclampsia, while HDL levels were 
gradually decreasing from Mild PIH to Severe PIH to Eclampsia.
Many studies observed that preeclampsia preceded by 
dyslipidemia, particularly hypertriglyceridemia and elevated 
lipoprotein, which indicates they may be etiologic and 
pathophysiologic mechanism responsible for preeclampsia.22-24

Many mechanisms were investigated regarding association 
between dyslipidemia and preeclampsia. Altered lipid levels 
in serum results in oxidative stress stimulated by linoleic 
acid, which in turn cause endothelial dysfunction. This is one 
of the pathophysiologic event responsible for development of 
preeclampsia.25 Preeclamptic women had both a higher ratio 
of free fatty acids to albumin and increased lipolytic activity, 
resulting in enhanced endothelial uptake of free fatty acids, 
which are further esterified to triglycerides.26,15 Genetic and 

environmental factors contribute to pathogenesis of metabolic 
syndromes including hyperinsulinemia nad hyperuricemia, 
observed in preeclamptics.11 During pregnancy there will 
be hyperlipidemia, insulin resistance and up-regulation of 
inflammatory markers.27

CONCLUSION
We concluded that there is elevation of serum lipids among 
preeclamptics when compared to normal pregnancy. There is also 
increase in Cholesterol, LDL, VLDL, TG from mild to severe 
preeclampsia significantly. Estimating serum lipid profile is a 
simple screening test, helps to recognize dyslipidemia in early 
second trimester of patients who are at risk of preeclampsia. 
Due to early detection of altered lipid profile in preeclamptics, 
incidence of complications can be decreased, which in turn 
reduce the materno-fetal morbidity and mortality.
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Visual Outcome after Removal of Dropped Nucleus by Impaling 
Technique and Simultaneous Scleral Fixated Intraocular Lens 
Implantation
Devendra Saxena1

ORIGINAL RESEARCH

ABSTRACT

Introduction: Today cataract surgery has advanced to a level 
which was never dreamt of in the past. But with the advancement 
comes the high expectations by the patient. Sometimes structural 
variation or technical difficulty by the surgeon leads to posterior 
capsular rent and dropping of nucleus into the posterior segment. 
Aim of the study was to find out visual outcome and complications 
in patients undergoing Pars Plana Vitrectomy for dropped nucleus/ 
nuclear fragment by impaling technique and secondary scleral 
fiaxated Intraocular lens implantation.
Material and Methods: 10 patients had to undergo pars 
plana vitrectomy with removal of dropped nucleus during 
phacoemusification by impaling technique with simultaneous 
implantatonn of scleral fixated IOL from 2012 to 2014 by single 
surgeon under standard operative conditions.
Result: Post surgery 6 (60%) patients had visual acuity of 6/18 – 
6/9. 3 (30%) patients had visual acuity of 6/60- 6/24 and 1 (10%) 
patient had visual acuity of <6/60. 60% patients were above 60 
years and 40% below 60 years. 70% patients had nuclear sclerosis 
gr III/IV and 30% had nuclear sclerosis gr II out of which one 
patient had pseudoexfoliation syndrome.
Conclusion: Impaling technique is a good option for removing 
dropped hard nucleus with good surgical and visual outcome.

Keywords: Visual Outcome, Dropped Nucleus, Intraocular Lens 
Implantation

INTRODUCTION
In the modern era of topical phacoemusification expectations 
of both the surgeon and patients are very high. It incurs an 
undue pressure on the surgeon to give the best to his patient 
but sometimes due to technical or structural challenges during 
surgery there is posterior capsular tear with dropping of nucleus 
/nuclear fragment in posterior segment. At this point of time 
the surgeon has the dilemma of whether to put an IOL and send 
patient to retinal surgeon or else close the wound and refer the 
patient, as most of the time retinal surgeon would not be present 
at that moment of time.1

Our strategy for dealing with Posterior capsule rent with nucleus 
drop is that we wait for a week or two for corneal edema to 
clear so intraoperative visibility becomes good and then do two 
port Para Plana Vitrectomy (PPV) along with Anterior Chamber 
(A/C) maintainer. Dropped nucleus is removed by impaling 
with 20G MVR (MicroVitrectomy) blade and scleral fixated 
Intraocular lens is implanted in the same sitting.2

Our study highlights good visual outcome with minimal 
complications in a series of 10 patients who had been followed 
for an average of one year period. Aim of the study was to find 
out visual outcome and complications in patients undergoing 
Pars Plana Vitrectomy for dropped nucleus/ nuclear fragment by 

impaling technique and secondary scleral fiaxated Intraocular 
lens implantation.

MATERIAL AND METHODS
Retrospective study of 10 patients who had been operated 
between 2012 to 2014 and who had primary posterior capsule 
rent with nucleus/nuclear fragment drop were taken into study 
after informed written consent for the procedure and followed 
for an average period of one year. Sample was selected based on 
inclusion exclusion criteria.

Inclusion criteria: All patients who had primary posterior 
capsular rent with drop of nucleus /nuclear fragment during 
phacoemulsification procedure.

Exclusion criteria: Patients who had traumatic dislocation of 
lens along with retinal pathology were not included in the study. 
All patients underwent 2 port PPV with A/C maintainer and 
EIBOS non contact viewing system was used.
All patients underwent Core vitrectomy and nucleus was freed 
of any vitreous adhesions. Nucleus was impaled with 20G MVR 
blade and prolapsed into anterior chamber from where it was 
removed with the help of wire vectis after enlarging the scleral 
tunnel to 6.5mm.3-5

Two point scleral fixated IOL was implanted after ruling out 
any peripheral retinal breaks.Scleral fixated IOL was tied at 
3 and 9 o’clock position using intrascleral zig –zag prolene 
10.0 suture and scleral tunnel was sutured with 10/0 ethilon.6-8 
After completion of the procedure peribulbar Triamcinolone 
acetonide 40mg/ml injection was given to take care of post-
operative inflammation.
Patients were seen on day 1, after 1 week, 1month and 2 
month interval and followed for a period of one year.9 On each 
follow up best corrected visual acuity, Slit lamp examination 
for anterior chamber inflammation, Intra ocular pressure by 
Goldman Applanation tonometer and fundus examination was 
performed.

STATISTICAL ANALYSIS
Descriptive statistics were computed for the demographic and 
clinical variables.
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RESULT
Post surgery 6 (60%) patients had visual acuity of 6/18 – 6/9. 
3 (30%) patients had visual acuity of 6/60- 6/24 and 1 (10%) 
patient had visual acuity of <6/60. 60% patients were above 
60yrs and 40% below 60 yrs.
70% patients had nuclear sclerosis gr III/IV and 30% had nuclear 
sclerosis gr II out of which one patient had pseudoexfoliation 
syndrome.
Post surgery one patient had lens tilt leading to an astigmatism 
of 4 diopters and one patient had intraoperative choroidal bleed 
which lead to vitreous hemorrhage. The vitreous hemorrhage 
cleared over a period of one month after which patient was 
advised resurgery but he refused for the same.
Overall the surgical and visual outcome was good in our series of 
patient. None of the patient had retinal break, retinal detachment 
or suture erosion after a follow up period of one year.

DISCUSSION
Posterior capsular rent with nucleus drop is a nightmare for the 
surgeon and the patient as both have to go through trauma of 
second procedure. If the cornea is clear and there is availability 
of retinal sugeon one can go for primary removal of nucleus 
along with secondary IOL implantation in the same sitting.10,11 
But this is very ideal situation, most of the time due to excessive 
manipulation and surgical trauma cornea is not clear enough 
to give good view of posterior segment. In such situations it 
is wise enough to wait for a week or two for cornea to clear 
and inflammation to subside. Also if there is any anterior 
capsular rim present it gets fibrosed, so it becomes easy to place 
secondary IOL in the sulcus with only one point scleral fixation.
Instead of going for total PPV we go for core viterctomy to 
make the nucleus mobile and free from any vitreous adhesions. 
Once it is freely mobile we engage it with 20G MVR blade by 
impaling technique and prolapse it into anterior chamber over 
the iris from where we remove it through scleral tunnel with the 
help of wire vectis. We avoid using viscoelastic substance during 
procedure, instead we use A/C maintainer to prevent anterior 
chamber collapse. It prevents accumulation of viscoelastic in 
posterior segment so post operative rise of IOP is not seen in 
our series.
In most of the cases of nucleus drop it is advisable to go for 
complete PPV along with removal of dropped nucleus but in 
view of corneal haze and associated inflammation the retina is 
fragile and chances of iatrogenic break are more so we prefer to 
go for core vitrectomy along with removal of nucleus by impaling 
technique.12,13 This saves time as well as reduces the chances of 
port burn due to phacoemulsification in side the vitreous cavity 
after levation of nucleus over perflurocarbon liquids, which 
later on could lead to retinal break and detachment.14

A larger sample size and long term follow up would be helpful 
in giving a better idea about the usefulness of the technique and 
its delayed complications.

CONCLUSION
It is advisable to wait for a period of 7-10 days after nucleus 
/nuclear fragment drop and then remove the nucleus, as the 
corneal edema clears and visibility of posterior segment 
improves so any inadvarent retinal breaks can be visualized and 
treated simultaneously along with implantation of secondary 

scleral fixated intra ocular lens.
Removal of nucleus/nuclear fragment by impaling technique is 
a good option which saves surgical time and resources along 
with good visual outcome.
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Effect of Smoking on Arthoscopic ACL Reconstruction-A Prospective 
Study
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Vineet Sharma3
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ABSTRACT

Introduction: Smoking and other tobacco use is the 
leading preventable cause of premature 
morbidity and mortality in India. It has been reported that 
many orthopaedic conditions have been complicated and 
adversely affected by tobacco. The study is about the effect 
of smoking on ACL reconstruction
Material and Methods: This was a prospective study in 
which 114 patients, with age group between 18-60 years 
who underwent ACL reconstruction were included. Two 
groups were created group1 were smokers and group 2 
included non smokers.
Results: Subjective IKDC score in group1 {56.2 (21.4-
83.6)} was lower than group 2 {72.3 (25.3-96.4)} and 
lachman test shows more laxity in grouop1 indicating the 
adverse effect of smoking on results of ACL reconstruction.
Conclusions: Smoking has an adverse efffect on the 
functional result after arthoscopicacl reconstruction

Keywords: Smoking, ACL Reconstruction, IKDC Scoring

INTRODUCTION
It is estimated that about 94.3 million men and 7.6 million 
women in india, or 29.3% of men and 2.4% of women are 
smokers.1 In india there are many forms of smoking like 
cigarettes, beedi and hukka. Smoking and other tobacco use is 
the leading preventable cause of premature 
morbidity and mortality in India, and it is estimated that one 
million people in india die each year because of tobacco 
consumption.2 The adverse effects of smoking on conditions 
such as cancer3, diabetes4, and cardiovascular disease5 have 
been well documented. Tobacco has been reported to play a 
vital role in many orthopaedic conditions like bone mineral 
density fracture healing, spinal fusion, wound repair, lumbar 
disc disease, and rate of hip fracture.6 Nicotine could also 
adversely affect ACL reconstruction and other knee surgeries. 
Although orthopaedic surgeons have known about these 
potential complications of smoking on knee surgery, there have 
only few known comprehensive reviews on the topic. 
Due to marked improvement in ACL reconstruction techniques, 
it has become the treatment of choice for patients with functional 
instability of knee. Although majority of patients show good to 
excellent results, in terms of stability and pain relief, 0.7 - 10% of 
patients suffer recurrent instability due to graft failure. Because 
of the graft failure, significant number of patients will eventually 
undergo revision surgery. After ACL reconstruction, the graft 
undergoes a complex biological process called ligamentisation. 
Initially the tendon that has been grafted undergo inflammation 
and necrosis followed by revascularisation and repopulation 

with fibroblasts. Later on, modification of the collagenous 
structure and remodelling of the graft. Failure of any of these 
processes may lead to hypocellularity, extensive necrosis, poor 
vascularisation of the graft, which in turn can lead to failure 
of the graft to incorporate. Nicotine, a major component in 
cigarette smoke causes inhibition of fibroblasts, red blood cells, 
and macrophages. Nicotine is also a potent vasoconstrictor7 
and impairs the revascularisation of healing bone.8 Tobacco 
combustion in cigarettes releases tissue-damaging oxygen 
free radicals, in addition to tar, ammonia, formaldehyde, lead, 
and many other unidentified organic particulates. Inhaled 
carbon monoxide reduces tissue oxygenation and impairs the 
microcirculation within healing soft tissue and bone. 
The purpose of this study was to understand the potential role of 
tobacco smoking on ACL reconstruction. This paper compares 
the clinical outcome of this procedure between a cohort of 
smokers and a matched group of non-smokers.

MATERIAL AND METHODS
This was a prospective study in which 114 patients, with age 
group between 18-60 years who underwent ACL reconstruction 
were included. Ethical clearance for the study was taken from 
the ethical committee of our medical university. Informed 
consent was taken from all the patients before surgery. All the 
surgeries were carried out between 2011and 2015 using similar 
technique (femoral fixation by endobutton and tibial side by 
biodegradable screw). 
We identified 61 patients who resorted to smoking preoperatively 
as well as during rehabilitation and placed them in group 1. A 
second group (group 2) of non-smokers was created in which 
53 patients were kept who underwent reconstruction of ACL 
using the same criteria. Patients with age <18 years and patients 
with multiligament injury, patients with revision surgery were 
excluded from the study. The same independent reviewer 
evaluated the results of all patients in both groups. Annual 
subjective and objective evaluation was performed from one 
year after operation using the International Knee Documentation 
Committee (IKDC) evaluation proforma, with scores from the 
most recent evaluation being used in the analyses. 
Measurements of laxity were carried out using lachman test. 
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The severity of laxity was graded as grade I (<5mm), grade II 
(5-10mm) and grade III (>10mm). 

Follow Up: The patients were regularly followed up with follow 
up period ranging from 1 year -5 years and their evaluation was 
done using IKDC scoring and lachman test. On each follow up 
patient were provided with a IKDC proforma and the patients 
were said to fill the forms by themselves and then IKDC score 
was calculated. Similarly on each follow up lachman test was 
done to assess the laxity objectively. The data collected over the 
years was statistically analyzed to get the results of the study. 

RESULTS
After statistical analysis, results of the study were generated. 
The mean age at the time of surgery was 29 (18-48) years in 
group 1 and 31 (18-58) in group 2. The mean follow up was of 
19 (12-30) months in group 1 and 21 (12-42) months in group2. 
Medial meniscus tear was present in 38.7 % of the cases and 
31.8% of patients of group 2. Lateral meniscus tear was present 
in 28.1 % of cases in group 1 and 39.6% of the cases in group 
2 (Table-1). The subjective IKDC score was much higher in 
the non-smoker group 72.3 (25.3-96.4) as compared to 56.2 
(21.4-83.6) in smoker group and the difference was significant 
(p<0.005). The Level of highest activity score was 2.9 (1-5) in 

group 1 as compared t o 3.2 (1-5)in group 2. The frequency of 
pain score was 6.2 (1-10) in group 1 and 7.3 (1-10) in group 2. 
The Severity of pain score was 6.2 (1-10) in group 1 and 8.1 (1-
10) ) in group 2. The Level of activity limited by swelling score 
was 3.0 (1-5) ) in group 1 and 3.8 (1-5) in group 2. The Knee 
locking or catching score was 0.3 (0-1) in-group 1and0.4 (0-
1) in-group 2. The Highest level of activity before giving way 
score (subjective instability score) 3.1 (1-5) in group 1and 3.4 
(1-5) in group 2. The Highest level of pre-injury sport score 
was3.8 (1-5) in group 1 and 3.5 (1-5) ) in group 2. The Highest 
level of post-rehabilitation sport score was 2.9 (1-5) in group 1 
and 3.6 (1-5) in group 2. The Overall knee function Following 
reconstruction of the anterior cruciate ligament score was 7.1 
(1-10) in non-smokers group as compared to 5.9 (1-10) in group 
2. So non smokers had a better nee function as compared to the 
smokers (Table-2).
All grades of Lachman test laxity was more in the smokers 
group clearly indicating the adverse effect of smoking on ACL 
reconstruction (Table-3).

DISCUSSION
The study clearly indicates that smoking affects functional 
outcome of ACL reconstruction and the people who smoke 
have a poor functional outcome as compared to nonsmokers. 
Both the subjective evaluation (by IKDC scoring ) and objective 
evaluation (lachman test) have supplememnted the hypothesis. 
Beside other medical problems smoking is said to play a vital 
role in many orthopaedic conditions, such as fracture healing, 
wound repair, bone mineral density, disc disease, and various 
hip fractures. Till now, there are not very much studies that how 
smoking affecrts the outcome of the various knee pathologies 
specially ACL reconnstruction.there are. Several methods that 
has been used to know the final outcome and rehabilitation in 
knee surgery. In our study we have used IKDC scoring and 
Lachman test. IKDC evaluation is the most widely used scoring 
systembut, there is some criticism for the IKDC scoring too 

Category Group I Group II
Mean age at time of surgery (range) 29 (18-48) 31 (18-58)
Mean follow-up (mths; range) 19 (12-30) 21 (12-42)
State of medial meniscus
Normal (%) 61.3 68.2
Stable tear present (%) 21.7 20.1
Unstable tear present (%) 17 11.7
State of lateral meniscus
Normal (%) 71.3 70.4
Stable tear present (%) 19.6 15.6
Unstable tear present (%) 9.1 14

Table-1: Pre-operative comparison between the two groups

Category Group I (Smokers) Group II (Non- smokers)
Subjective IKDC score 56.2 (21.4-83.6) 72.3 (25.3-96.4)
Level of highest activity score 2.9 (1-5) 3.2 (1-5)
Frequency of pain score 6.2 (1-10) 7.3 (1-10)
Severity of pain score 6.2 (1-10) 8.1 (1-10)
Level of activity limited by swelling score 3.0 (1-5) 3.8 (1-5)
Knee locking or catching score 0.3 (0-1) 0.4 (0-1)
Highest level of activity before giving way score (subjective instability score) 3.1 (1-5) 3.4 (1-5)
Highest level of pre-injury sport score 3.8 (1-5) 3.5 (1-5)
Highest level of post-rehabilitation sport score 2.9 (1-5) 3.6 (1-5)
Patients own functional assessments
Go upstairs 4.0 (1-5) 4.3 (1-5)
Go downstairs 4.2 (1-5) 4.6 (1-5)
Kneel on knee 3.0 (1-5) 3.6 (1-5)
Squat 3.1 (1-5) 3.8 (1-5)
Sit with knee bent 3.8 (1-5) 4.2 (1-5)
Rise from chair 4.2 (1-5) 4.5 (1-5)
Run straight ahead 3.5 (1-5) 4.0 (1-5)
Jump and land on affected leg 2.6 (1-5) 3.2 (1-5)
Stop and start quickly 3.2 (1-5) 3.7 (1-5)
Overall knee function
Prior to injury score 9.4 (1-10) 9.5 (1-10)
Following reconstruction of the anterior cruciate ligament score 5.9 (1-10) 7.1 (1-10)

Table-2: Post-operative results of subjective International Knee Documentation Committee (IKDC) analyses (mean; range)
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because scoring is based completely on patients’ subjective 
perceptions of their physical recovery and rehabilitation. 
However, the IKDC evaluation was used as it’s a widely 
available, recognised and validated test of subjective and 
objective findings after knee surgery.9 Smoke of the cigarette 
consist of nearly 500 different gases, including nitrogen, carbon 
monoxide and hydrogen cyanide, and thousand of the chemicals 
nicotine is one of the important of them.10 The chemical that 
causes various adverse effect in musculoskeletal problems is not 
exactly clear but Nicotine has been shown to promote platelet 
aggregation, reduce microvascular prostacyclin levels, inhibit 
the function of fibroblasts, red blood cells, and macrophages 
leading to vasoconstriction, reduced blood supply11 leading to 
the various adverse effect in the knee surgery.
In our study, the exact quantification of the pack-years of 
smoking (number of packets of cigarettes, smoked per year) 
and the duration since starting of smoking habit by group 1 
prior to surgery and during rehabilitation was not taken into 
consideration. One of the major reason behind it was significant 
discrepancy between actual and admitted. Similar previous 
studies of smoking habits have demonstrated significant 
discrepancies between actual and admitted use.12

Also, in our indian scenario where there is unfavourable stigma 
of smoking associated with healthcareand surgery may have 
resulted some patients notdisclosing their true level of smoking. 
So, this factor can lead to some favour towards group 1. Till 
now there are few studies deicated to effect of smoking on ACL 
reconstruction but there are studies which shows the adverse 
effect of smoking on various components of knee joint like 
cartilage, menisci and other ligaments. 

CONCLUSION
Smoking has adverse effect on all type of surgeries on knee 
including ACL reconstruction.so,patients should be counselled 
for negative effect of smoking on ACL reconstruction and 
cessation of smoking before and after Acl surgery should be 
promoted. 

REFRENCES
1. M Rani, S Bonu,PJha,S N Nguyen,Ljamjoum, Tobacco 

use in India: prevalence and predictors of smoking and 
chewing in a national cross sectional household survey Tob 
Control. 2003;12:4 e4.

2. Global Adult Tobacco Survey (GATS) - India - World 
Health Organization. 2009-2010.

3. Strand TE, Malayeri C, Eskonsipo PK, et al. Teenage 
smoking and lung cancer incidence in early adult age, 
1954-1998. Tidsskr Nor Laegeforen. 2005;125:1174-6.

4. Jenny inda Davies, Errol Wilmshurst, Greg Fulcher, Aidan 
McElduff. Cigarette Smoking Affects Glycemic Control in 
Diabetes. Diabetes Care. 2002;25:796-797.

5. Hurley SF.Short-term impact of smoking cessation on 
myocardial infarction and Stroke hospitalizations and costs 
in Australia. Med J Aust. 2005;183;13-17.

6. Porter SE, Hanley EN Jr. The musculoskeletal effects of 
smoking. J Am Acad Orthop Surg. 2001;9:9-17.

7. Misery L. Nicotine effects on skin: are they positive or 
negative? Exp Dermatol. 2004;13:665-70.

8. Baker RR, Pereira da Silva JR, Smith G. The effect of 
tobacco ingredients on smoke chemistry. Part I: flavourings 
and additives.Food ChemToxicol. 2004;42(Suppl):3-37.

9. Padua R, Bondi R, Ceccarelli E, et al.Italian version of the 
International KneeDocumentation Committee Subjective 
Knee Form: cross-cultural adaptation and validation. 
Arthroscopy. 2004;20:819-23.

10. Hoffmann D, Hoffmann I. The changing cigarette, 1950-
1995. J Toxicol Environ Health. 1997;50:307-364.

11. Jorgensen LN, Kallehave F, Christensen E, Siana JE, 
Gottrup F. Less collagen production in smokers. Surgery. 
1998;123:450-455.

12. Kozlowski LT, Heatherton TF, Ferrence RG. Pack size, 
reported cigarette smokingrates, and the heaviness of 
smoking. Can J Public Health. 1989;80:266-70.

Source of Support: Nil; Conflict of Interest: None

Submitted: 20-05-2016; Published online: 13-06-2016

Category Group I Group II
Grade I 46.1 71.2
Grade II 32.3 17.1
Grade III 21.6 11.7

Table-3: Post-operative comparison of lachman test between the 
two groups
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Proximal Femoral Nail Still of Implant of Choice in Trochanteric 
Fracture
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ABSTRACT

Introduction: Proximal femoral nail (PFN) has become popular 
since last two decades in case of trochanteric fracture. Various 
studies has been done on femoral nail. FDA does not suggest the 
use of PFN in trochanteric fracture due to its high complication 
rates but if it is done with proper surgical technique improved 
results are seen. The aim of the study was to assertain that 
proximal femoral nail is still one of the implant of choice in 
trochanteric fracture.
Material and methods: The study was done in Rohilkhand 
Medical college and Hospital during 2013 to 2015. 60 patients 
of trochanteric fracture who were treated with proximal femoral 
nail were include in this study. All tronchanteric fractures were 
classified according to A/O. The results were evaluated with 
functional outcome as Harris hip score.
Results: 60 patients of either sex with trochanteric fractures were 
studied with follow up of 6 months. The largest group of patients 
were of 51 to 60 years (14). Most road traffic accident patients 
were young and active males. The Reduction was achieved by 
closed method in 52 patients and 8 required open reduction. 2 
patients had a fracture of lateral cortex. Total complications were 
20% with no Z - effect. The Harris hip score was excellent in 32 
patients, good in 15 patients, fair in 8 patients, poor in 5 patients. 
Conclusion: PFN is technically required because it gives excellent 
results without valgus angulation and Z effect in trochanteric 
fracture and has good functional outcome. 

Keyword: trochanteric fractur, proximal femoral nail, varus 
Collapse.

INTRODUCTION 
Proximal femoral nail are common implant used in trochanteric 
fracture of femur. Trochanteric fracture is a very common 
fracture in an elderly population. Now Trochanteric fracture is 
common in young population due to increasing frequency of 
road traffic accidents.1 In this era early mobilization and less 
surgical scar mark with less complication is the primary aim 
of surgical treatments with less economic loss. The proximal 
femoral nail was introduced by A.O/AISF in 1996. PFN is a 
load sharing implant, but after introduction of PFN various 
studies taken in support and against of PFN in trochanteric 
fractures.2 However, till today people still prefer DHS as the 
gold standard in trochanteric fracture. Various studies on 
PFN have shown that the complication rates are higher like 
screw cut out proximal femoral fracture, higher re operation 
rates.2 In our study we reported that adequate use of implant 
with good surgical understanding reduced the complications 
of the proximal femoral nail and it is still a good implant for 
trochanteric fracture fixation.

MATERIAL AND METHODS
The material for the present study was obtained from the 

patients admitted in the Rohilkhand Medical College and 
Hospital Bareilly, Department of Orthopedics with diagnosis 
of trochanteric fracture between 1st Nov 2013 to July 2015. 
Ethical clearance taken by college ethical committee. Consent 
was taken and patients know about the study, 60 cases were 
taken which included 33 males and 27 females with 6 month 
follow up with PFN fixation. All trochantric fracture with 
skelatal mature patients were included in study. Fracture was 
classified according to the A.O system; the most common 
fracture types were A2, followed by A1and A3. The reduction 
was achieved by closed manipulation, and traction on fracture 
table. The open reduction was done in which reduction not 
achieved in closed means fixation was done with short PFN - 
and long PFN. Lag screw 90-105 mm and hip pin shorter then 
lag screw are used,lag screw was inserted near the subchondral 
bone intraoperative and postoperative assessment was done. 
Broad spectrum antibiotics were given intravenously for first 
3 days followed by oral antibiotics up to 12 days postoperative 
till suture removal.
Patients were allowed to stand on the bedside on the 2nd day 
postoperatively. Partial weight –bearing walking allowed in 5 
days, and full weight bearing in 7 days postoperatively. On 3rd 
postoperative day X-ray was taken, another x-ray was taken in 
the 1st month then in every 2 months for radiological and clinical 
assessment of Harris hip score up to 6 months.

STATISTICAL ANALYSIS
SPSS version 21 was used for statistical analysis. Descriptive 
statistics were used to interpret results.

RESULTS
The study involved 60 confirmed cases of trochanteric fractures 
of either sex from Nov 2013 to June 2015. All the cases were 
treated with Intramedullary fixation-. “Proximal femoral nail” 
The analysis of the patient data, intra operative data and post 
operative outcome is as follows. The age distribution was from 
21 to 85 years. The average age was 52.66 years the largest 
group of patients being from 51 to 60. 60 patients of either sex 
with pair trochanteric fractures were studied with follow- up to 
6 months. There were 27 females and 33 males. 42 fractures 
were due to domestic fall and 18 due to road traffic accidents 
(table-1). Most road traffic accidents patients were young and 

1Student, 2Professor and Head, 3Professor, Rohilkhand Medical College 
and Hospital, Bareilly, Uttar Pradesh, India

Corresponding author: Ajay Kumar, Rohilkhand Medical College 
and Hospital, Bareilly, Uttar Pradesh, India

How to cite this article: Ajay Kumar, T. Somashekareappa, Ajit 
Singh. R K Narula. Proximal femoral nail still of implant of choice 
in trochanteric fracture. International Journal of Contemporary Medical 
Research 2016;3(7):1967-1969.



Kumar, et al. Proximal Femoral Nail Still of Implant of Choice

International Journal of Contemporary Medical Research  
Volume 3 | Issue 7 | July 2016   | ICV: 50.43 | ISSN (Online): 2393-915X; (Print): 2454-7379

1968

active males. According to A.O classification, 20 patients 31A1 
table, 30 patients 31A2 unstable,10 had 31 A3unstable (table-2). 
The reduction was achieved as closed in 52 patients and 8 
required open reduction. Average radiation exposure via C-arm 
was 43 at 63 rads. The average blood loss was 103 ml and six 
patients required blood transfusion. The average operating time 
was 70 minutes. 12 patients had intraopertive complications 
like failure in proximal screw, varus angulation, failure in distill 
screw, 2 patients had a fracture of lateral cortex. In delayed 
complications 6 patients who had hip joint stiffness were above 
70 years of age, 2 patients had knee joint stiffness, 2 patients 
had a limb length discrepancy more than 2 cm, and 2 patients 
with varus angulations. Total complications were 20% (table-3).
The average hospital stay was 16.80 days. The Harris hip 
score was excellent in 32 patients, good in 15 patients, fair in 8 
patients, poor in 5 patient results according to Harris hip score 
(table-4)

DISCUSSION
The successful treatment of trochanteric fracture depends on 
many factors: the age of the, the general health, type of fracture, 
adequacy of treatment and stability of fracture.3

The PFN nail is shown to prevent the fracture of the trochanteric 
by having a small distal shaft diameter which reduces stress 
concentration at the tip.4 Due to its position close to the weight 
bearing axis stress generated on the intermedullary implants is 
negligible. Buttress effect of PFN prevents the medialisation of 
the shaft. The entry portal of the proximal femoral nail trough 
the trochanteric limits the surgical insult to the tendinouship 
abductor musculature only.5 
In the series 295 patients with trochanteric fracture were treated 
with PFN by Domingo et al6 the average age at that study was 
80 year .27% of the patients developed complication in the 
immediate postoperative period. In that study the overall results 
obtained were acceptable. J Pajarinen7 et al were not able to 
show clear superiority of PFN in view of increased operation 
time.
Sudan et al8 found no statistical difference between two groups 
PFN group and DHS. PFN has higher failure screw rates. In 
screw failure rates the screw placed is superior, we think that 
it is not due to the implant failure but due to technical failure. 
In our study rates of screw failure is less due to better technical 
understanding.
In a study of 35 patients by Metin Uzun et al9 in 2009 long term 
x-ray complication was seen following treatment of trochtricnic 
fracture with PFN which affected functional outcome in all the 
patients. Harris hip score was 82.1. The results were excellent in 
11 patients (31.4%), good in 15 patients (42.9%), Fair in seven 
patients (20%),and poor in 2 patients (5.7%). In our study there 
was no z effect or reverse z effect, the Harris hip was superior 
than that study.
Ballal et al10 (2008) study recorded 216 patients of PFN fixation. 
They reported 12 PFN failed case in various groups with broken 
PFNs. In our study implant was not failed and union was 
achieved in all 60 cases.
Sung sookim et al11 (2011) compared the curative effect of 
Proximal femoral nail antirotataion (PFNA) with a Proximal 
femoral nail (PFN). They studied 58 cases treated with PFNA, 
and 60 cases, who were treated by PFN from July 2005 to may 

2007. There was no difference in results of PFN and PFNA. Our 
study also support that PFN has best results and less economic 
issues than other implants.
Hesham et al12 study involved 20 patients with trochanteric 
fracture fixation with proximal femoral nail. They studied both 
clinically and radiograhically. The age group was between 20 
to 70 years of age and used merle D Aubigne scoring system. 
They recieved excellent 25%, good (40%), fair (20%) and poor 
(15%). Our results based on Harris hip score which had good 
results.
In our study no case reported with deep vein thrombosis. Hotz 
et al13 reported 37 cases of deep vein thrombosis treated with 
proximal femoral nail.
Koyuncu et al14 in 2015 studied 152 patients of trochanteric 
fracture with osteosynthesis by proximal femoral nail and 
reported late complication in 27 patients. In our study no case 
reported to cutout and z effect after follow up upto 6 month 
which is in contrast to Koyuncu et al.14 
Windolfet al15 reported major patients with poor outcomes. 
Osteosynthesis with PFN is a better method for simple 
trochanteric fractures with excellent bone quality; it is not 
advisable in fixation of complex fractures in patients with 
reduced bone density. In our study, reduction was a significant 
factor and achieved by both open and closed method.

CONCLUSION
PFN is technically sensitive, with proper anatomical and surgical 

Number of 
patients

Percentage

Domestic fall 42 70
Road traffic accident 18 30

Table-1: Types of injuries

Fracture pattern Number of patients Percentage
31A1-stable 20 33
31A2-unstable 30 50
31A3-unstable 10 16

Table-2: Fracture pattern

Operative complications Number of patients Percentage
Failure in proximal screw 6 10
Varus angulation 2 3
Failure in distil screw 2 3
Fracture of lateral / cortex 2 3
Femoral fracture 0 0
Hip joint stiffens 6 10
Knee joint stiffens 2 3
Shorting 2 3
Varus angulation 2 3
Z effect 2 3

Table-3: Complications

Results Number of patients Percentage
Excellent 32 53
Good 15 25
Fair 8 13
Poor 5 9

Table-4 Harris hip score
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technique it gives excellent results without valgus angulation 
and Z effect in trochanteric fracture and is associated with good 
functional outcome. 
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Comparative Evaluation of Flourescent Staining with Ziehl-Neelsen 
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ABSTRACT

Introduction: Tuberculosis still remains one of the world’s 
deadliest communicable disease. India contributes to about one 
fourth of the global incident case of the tuberculosis. Among the 
various detection methods available for detecting Mycobacterium 
tuberculosis, sputum smear microscopy is the most simple, rapid 
and cheapest method. Decontamination and concentration of 
sputum samples by N-acetyl-L-cysteine (NALC) increase the 
bacteriological recovery by concentrating the bacilli. Objective: 
To detect Mycobacterium tuberculosis cases before and after 
NALC decontamination by Ziehl-Neelsen (ZN) staining, Kinyoun 
staining, Fluorescent staining ((Auramine-O) and compare the 
case detection rates of these staining methods.
Material and Methods: Two sputum samples were collected 
from 100 cases of clinically suspected Pulmonary tuberculosis. 
Total 200 sputum samples were taken. Each sample was divided 
in two parts. One part of the sample was decontaminated by 
NALC method and subjected to ZN, Kinyoun and fluorescent 
(Auramine-O) staining and the other part was subjected to 
staining ditectly without decontamination.
Results: Out of the three staining methods, fluorescent 
(Auramine-O) staining has the highest case detection rates (26%) 
followed by ZN staining (22%) and kinyoun staining (20%). 
Decontamination by NALC, increases the rate of detection rate of 
Mycobacterium tuberculosis cases by 6% in ZN staining, by 10% 
in kinyoun staining and by 6% in fluorescent staining.
Conclusion: This study concluded that flourescent staining has 
higher case detection rate of pulmonary tuberculosis as compared 
to ZN and kinyoun staining methods. Decontamination by the 
NALC method increases the detection of case positivity rate of 
Mycobacterium tuberculosis.

Keywords: Ziehl Neelsen staining, Kinyoun staining, 
Fluorescent staining, Auramine-O, N-acetyl-L-cysteine (NALC), 
Mycobacterium tuberculosis.

INTRODUCTION
Tuberculosis remain a burden to mankind since 18th century. 
India is the second-most populous country in the world, yet 
it contributes to one fourth of the global incident TB cases 
annually. As per Annual Status Report, Revised National 
TB Control Programme (RNTCP) 2014, in 2012, out of the 
estimated total global annual incidence of 8.6 million TB cases, 
2.3 million have occurred in India.1 Tuberculosis is transmitted 
by inhalation of infected droplet nuclei discharged in the air 
when an infected and untreated sputum positive patient coughs, 
sneezes or even while talking. About one third of the world᾽s 
population has latent TB. The chances of developing TB in 
those infected with TB bacteria is around 10%.2

 In India, RNTCP was started in 1997. The program follows the 
WHO recommended Directly Observed Treatment Short Course 

(DOTS) strategy to develop ideas and data on TB treatment.3 
“The RNTCP in 2010 made a major policy decision that it 
would change focus and adopt the concept of Universal Access 
to quality diagnosis and TB treatment for all TB patients”.4

Traditional methods for detection of Mycobacterium 
tuberculosis that can be used to improve sensitivity of detection 
of M. tuberculosis are limited by a long processing time. 
Newer molecular techniques like PCR, though rapid, are very 
expensive for wide use in developing countries like India due 
to limited sources. An alternative to culture is optimization 
of the sputum smear process and evaluation of the smear by 
various techniques to improve the diagnostic efficacy. In such 
a perspective the traditional methods of staining including the 
conventional Ziehl-Neelsen (ZN) stain and use of fluorescent 
labeled dye Auramine-O still remain the major tools of a clinical 
microbiologist in developing countries.
The WHO recommends the collection and examination of two 
sputum samples instead of three for the diagnosis of pulmonary 
tuberculosis.5 WHO recommends that conventional fluorescence 
microscopy be replaced by LED microscopy and that LED 
microscopy be phased in as an alternative to the conventional 
ZN microscopy in all small as well as big laboratories.6

Most specimens received for Mycobacterial culture consist 
of organic debris, such as mucin, tissue, serum and other 
proteinaceous material contaminated with unwanted organisms. 
Laboratories must process these specimens to kill or reduce 
contaminating bacteria that can rapidly outgrow Mycobacteria, 
and to release trapped Mycobacteria from cells and mucus. 
The decontamination process and subsequent centrifugation 
helps to concentrate the Mycobacteria which can be detected 
more easily by staining or culture. A mucolytic agent N-acetyl-
L-cysteine (NALC) combined with sodium hydroxide is the 
preferred method for the digestion step because it is the least 
toxic to the mycobacteria, and therefore provides the highest 
yield of positives.7
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Keeping in mind the above mentioned scenario, this study was 
conducted to detect Mycobacterium tuberculosis in clinically 
suspected cases of pulmonary tuberculosis by using various 
staining methods including Ziehl-Neelsen staining, Kinyoun 
and Fluorescent staining before and after decontamination by 
NALC method and compare the detection rates of these staining 
methods.

MATERIAL AND METHODS
This was a cross sectional study conducted in the Department of 
Microbiology, Maulana Azad Medical College in conjunction 
with the Chest TB Clinic of associated Lok Nayak Hospital, 
New Delhi for a period of 1 year. 
Hundred (100) cases of clinically suspected pulmonary 
tuberculosis who had visited the chest clinic with sign and 
symptoms of cough more than 2 weeks/ fever/weight loss/ loss 
of appetite or positive chest X –ray were enrolled in the study 
after taking proper counseling and informed consent. All the 
relevant details were taken in a pre-designed Performa. Extra 
pulmonary tuberculosis cases were excluded from the study. 
Ethical approval was obtained from the institutional ethical 
board before the start of the study.
Two sputum samples (5-10ml) were collected from each case 
in sterile leak proof containers, one spot and the other early 
morning. Total 200 sputum samples were collected. Samples 
were transported quickly to the tuberculosis laboratory. These 
specimens were processed by conventional standard laboratory 
techniques.
The collected samples were divided in 2 parts, one part was 
decontaminated by NALC method and then subjected to ZN 
staining, Kinyoun staining and fluorescent (Auramine-O) 
staining. The other part was subjected directly to these three 
staining methods without decontamination. 
Acid-fast bacilli (AFB) were seen as red, beaded and slightly 
curved rod against a bluish background. The smears were then 
graded depending on the number of bacilli observed under 100 
oil immersion fields. RNTCP grading system was followed for 
ZN and kinyoun staining.

RNTCP grading for ZN and kinyoun staining
Grade 3+→ More than 10AFB per oil immersion field, 20 fields 
should be examined.
Grade 2+→1-10 AFB per oil immersion field, 50 fields should 
be examined.
Grade 1+→10-99 AFB per 100 oil immersion field, 100 fields 
should be examined
 Scanty→1-9 AFB per 100 oil immersion field, 100 fields should 
be examined
No AFB → No AFB seen, 100 fields should be examined.
In Fluorescent microscopy technique Mycobacterium 
tuberculosis is identified by their bright greenish yellow 
appearance against a dark background.

RNTCP grading for Fluorescent microscopy using 
Auramine-O stain 
Reporting scale → AFB seen(400 magnification; one length=40 
fields=200 hpf in bright field microscopy
Negative → No AFB seen in at least 40 fields
Actual Number →1-19 AFB per 40 fields
1+ → 20-199 AFB per 40 fields
2+ → 5-50 AFB per field at least 20 fields

3+ → More than 50 AFB per fields in at least 8 fields

STATISTICAL ANALYSIS
Data was analyzed by using SPSS version 17.0. Results were 
expressed as total percentages/ proportions.

RESULTS
Out of the total hundred (n=100) cases, 60% were males and 
remaining 40% were females. The age of the patients ranged 
from 18 years to 90 years. Maximum number of cases (n=48; 
48%) were in the age group 18-30 years. Most common 
complaints by the patients was cough (100%) followed by fever 
(88%), anorexia (64%) and weight loss (38%).
In this study 16(16%) cases were positive for AFB and 84 
(84%) cases were negative for AFB by ZN stain before 
decontamination by NALC. Twenty two (22%) cases were 
positive for AFB and 78(78%) cases were negative for AFB by 
ZN stain after decontamination by NALC. Ten (10%) cases were 
positive for AFB and 90(90%) cases were negative for AFB 
by Kinyoun stain before decontamination by NALC method. 
20(20%) cases were positive for AFB and 80 (80%) cases were 
negative for AFB by Kinyoun staining after decontamination 
by NALC method. Auramine-O Staining showed positive for 
acid fast bacilli in 20(20%) cases and negative in 80(80%) cases 
before decontamination. In this study Auramine-O Staining 
after decontamination showed positive for acid fast bacilli in 
26(26%) cases and negative in 74 (74%) cases (Table-1).
In this study ZN stain showed positive for acid fast bacilli 
in 16 cases equally by both methods (before and after 
decontamination), however 6 cases were positive for acid 
fast bacilli after decontamination. There were 78 cases which 
were negative for acid fast bacilli by both. Kinyoun Staining 
showed positive for acid fast bacilli in 10 cases equally by both 
the methods (before and after decontamination). However 10 
cases were positive for acid fast bacilli after decontamination. 
Auramine-O Staining showed positive for acid fast bacilli 
in 20 cases equally by both the methods (before and after 
decontamination). However 6 cases were positive for acid fast 
bacilli after decontamination (Table-2).
In this study, 14 cases were 1+, two case showed scanty and 
84 were negative for AFB by Ziehl-Neelsen Staining before 
decontamination. Ten cases showed 1+ and 90 cases were 
negative for AFB by Kinyoun’s Staining before decontamination 
by NALC. In this study, 2 cases showed 3+, 4 cases showed 
2+, 16 cases were 1+ and 78 were negative for AFB by Ziehl-
Neelsen Staining after decontamination. Two cases showed 
3+, 14 cases showed 2+, 4 cases showed 1+ and 80 cases were 
negative for AFB by Kinyoun Staining after decontamination 
by NALC method (Table-3).
In this study, 20 cases were 1+ and 80 were negative for AFB by 
Auramine-O Staining before decontamination. In this study, 2 
cases showed 3+, 10 cases showed 2+, 14 cases showed 1+ and 
74 cases were negative for AFB by Auramine-O Staining after 
decontamination (Table-4).

Comparison of case detection by three different staining 
methods
The maximum no of positive cases after decontamination was 
detected by Auramine-O stain, 26 (26%) cases followed by ZN 
staining detected 22 (22%) cases and Kinyoun staining detected 
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the least i.e 20 (20%). 
The total no. of positive cases before decontamination by 
Auramine-O stain, ZN stain and Kinyoun stain was 20 (20%), 
16 (16%) and 10 (10%) respectively.

DISCUSSION
Ziehl-Neelsen staining is a simple, rapid, easy to perform, low 
cost diagnostic technique and therefore it forms the mainstay for 
the demonstration of acid fast bacilli in sputum smears. However 
it lacks sensitivity as it requires at least 10,000 bacilli/ml of 
sputum for a positive result on direct microscopy. Microscopy 
is relatively simple, inexpensive and is widely accepted as the 
first line of diagnosis.8

In the present study, on microscopy after ZN staining, 16(16%) 
cases were positive for AFB and 84 (84%) cases were negative 
for AFB by ZN staining before decontamination. 22(22%) 
cases were positive for AFB and 78(78%) cases were negative 
for AFB by ZN stain after decontamination by NALC method, 
clearly showing an incremental yield of 6 (6%) more cases after 
decontamination. Before decontamination, majority of the slide 
positive cases, 14 (14%) were 1+, 2 cases showed scanty bacilli. 

After decontamination, 16 (16%) cases were 1+, 4 cases (4%) 
were 2+ and 2 cases was 3+.
Decontamination helped in increasing the isolation of tubercle 
bacilli from sputum specimens. In our study, sputum samples 
were decontaminated by NALC method. It acts as a mucolytic 
agent, concentrates the bacilli, significantly increasing the 
detection rate. One study performed at Dhaka, where an extra 
14 (1.5%) samples were positive on concentrated method 
which were negative on direct smear. The sensitivity of direct 
and concentrated smear microscopy was different when using 
positive culture as the gold standard (71% vs. 83%).The results 
showed that concentrated technique increased the sensitivity of 
microscopy up to 12%.9 
In another study by Purusothaman K et al, it was found that 
out of 145 specimens that were examined, 77(53.1%) were 
positive by Ziehl-Neelsen method, and 67(46.21%) by cold 
staining method, taking culture as the gold standard.10 The ZN 
staining has been shown to be highly specific in areas with a 
high prevalence of TB but with varying sensitivity (20– 80%).11

Kinyoun staining (Cold staining) method has the advantage 
of being simple, economical and less cumbersome and in the 
procedure of staining, heating, a much too precise step in ZN 
method for large scale application, is eliminated. ZN requires 
a precise heating control and experience on the part of the 
laboratory technician. Overheating may char the smear and 
under heating may not be sufficient for the bacilli to take up the 
stain and they can lead to false negative results.
In our study, 10 (10%) cases were positive for AFB and 90 
(90%) cases were negative for AFB by Kinyoun staining before 

Staining methods Results Before decontamination No. (%) After decontamination No. (%)
Ziehl-Neelsen Positive 16(16%) 22(22%)

Negative 84(84%) 78(78%)
Kinyoun Positive 10(10%) 20(20%)

Negative 90(90%) 80(80%)
Flourescence (Auramine -0) Positive 20(20%) 26(26%)

Negative 80(80%) 74(74%)
Table-1: Microscopy

staining methods Before decontamination After decontamination
positive negative

Ziehl-Neelsen Positive 16 0
Negative 6 78

Kinyoun Positive 10 0
Negative 10 80

Flourescence (Auramine-O) Staining Positive 20 0
Negative 06 74

Table-2: Microscopy before decontamination and after decontamination by NALC

Grading Before decontamination After decontamination
ZN staining Kinyoun staining ZN staining Kinyoun staining

No. Percentage (%) No. Percentage (%) No. Percentage (%) No. Percentage (%)
3+ 0 0 0 0 2 2 2 2
2+ 0 0 0 0 4 4 14 14
1+ 14 14 10 10 16 16 4 4
scanty 2 2 0 0 0 0 0 0
negative 84 84 90 90 78 78 80 80

Table-3: Results of sputum smear microscopy by ZN staining and Kinyoun Staining methods (before and decontamination by NALC  
method)

Grading Before decontamination After decontamination
No. Percentage(%) No. Percentage(%)

3+ 0 0 2 2
2+ 0 0 10 10
1+ 20 20 14 14
Negative 80 80 74 74

Table-4: Results of sputum smear microscopy by Auramine-O 
Staining before and after decontamination by NALC method
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decontamination. After decontamination, 20(20%) cases were 
positive for AFB and 80(80%) cases were negative for AFB by 
Kinyoun staining, thereby detecting 10(10%) additional cases. 
All the 10 positive cases before decontamination showed 1+ 
grading, whereas after decontamination 14 (14%) cases were 
2+, four (4%) cases were 1+ and two cases (2%) showed 3+ 
grading respectively. 
In one study, conducted at Meerut, UP, India, it was found that 
the 2 step cold stain method was found to be equally sensitive 
as the ZN method, when the primary stain was kept for a period 
of 20 min. Out of 1836 samples examined, AFB was detected 
by traditional ZN method in 368 (20.0%). Interestingly, the 
cold staining method was equally sensitive in detecting all the 
368 samples when the primary stain was kept for a period of 
20 minutes. However, when the primary stain was kept for 10 
minutes as performed by Gokhale et al. (1990), they could detect 
only 342 (18.62%) samples positive. In each of the 26 samples 
which were missed by Cold staining 10 minutes method, the 
AFB smear showed lower concentration of bacteria (that is, 
scoring 1+ and scanty bacilli).12

The main advantage of Kinyoun staining (cold method) is that, 
it does not require heating of the slides, so it helps to omit the 
need for rectified spirit. Here the heat fixation of smears can 
be achieved using any source of dry heat such as the closed 
lid of a boiling sterilizer or even a hot plate and this makes it 
convenient even in remote peripheral laboratories. Also this 
method is very simple and no expertise is required to perform 
it. Other advantages of this method are, the morphology of 
Mycobacteria is well preserved and it can also be used in large 
volume laboratories where large no. of slides can be quickly and 
easily stained.

Fluorescent staining (Auramine-O stain): The main 
disadvantage of ZN staining is its low utility in HIV- TB co-
infected patients and extrapulmonary TB. It also has low 
sensitivity of about 20% -80% only though highly specific. 
Fluorescent microscopy has better sensitivity and it takes lesser 
time to examine a slide as compared to ZN staining. The LED 
Fluorescent microscopy was more sensitive than conventional 
ZN microscopy and it had qualitative, operational and cost 
advantages over both conventional fluorescence and ZN 
microscopy.11

In our study, 20(20%) cases were positive for AFB and 80(80%) 
cases were negative for AFB by Auramine-O stain before 
decontamination. After decontamination by NALC method, 
the case detection increased to 26 (26%) cases and 74 (74%) 
cases were negative for AFB by Auramine-O stain. Before 
decontamination, all the positive cases, 20 (20%) were 1+. After 
decontamination, 14 (14%) were 1+, 10 (10%) were 2+ and 2 
(2%) showed 3+ grading.
In a similar study conducted by Ben et al in 2008, showed 
that out of 221 sputum samples, 33(14.9%) samples were 
positive with Auramine staining and 24 (10.85%) samples were 
positive with Ziehl-Neelsen staining. It demonstrated superior 
diagnostic results by fluorescent microscopy when compared 
with conventional light microscopy.13

In another study by Laifangbam et al in 2009 revealed a study 
on 102 suspected patients, where in 44.1% patients were 
positive with Ziehl-Neelsen staining and 71.6% patients were 
positive for Auramine-O staining. Auramine-O staining was 

also able to detect more pauci-bacillary cases than ZN staining. 
It too demonstrated the superiority of Auramine-O staining over 
Ziehl-Neelsen staining.14

In another study by Saroj et al in 2010 demonstrated the 
superiority of Auramine-O staining over Ziehl-Neelsen staining. 
It stated that out of 634 sputum samples collected, 66 (10.41%) 
and 105 (16.56%) sputum samples were found positive for AFB 
by ZN staining and Auramine-O staining respectively.15

In our study, the case detection rate of mycobacterium 
tuberculosis by Flourescent microscopy, ZN, Kinyouns staining 
were 26%, 22% and 20% respectively. The diagnostic accuracy 
of fluorescent microscopy was found to be superior and much 
more sensitive than the conventional light microscopy. It is 
therefore recommended that fluorescent microscopy be phased 
in as an alternative to conventional ZN light microscopy in both 
high and low level laboratories.

CONCLUSION
In conclusion, the total number of positive cases were 
significantly raised after decontamination by the NALC method 
by all the 3 staining techniques (ZN, kinyoun and fluorescent 
staining). Therefore decontamination by NALC method can 
be a very useful and cheap substitute to increase the yield of 
Mycobacterium tuberculosis from sputum specimens in a 
resource limited setting. After comparing the three different 
staining techniques, the maximum no. of cases was detected 
by the fluorescent (Auramine-O) staining followed by Ziehl-
Neelsen staining and then Kinyoun staining. Also the fluorescent 
staining method greatly saves time and a large number of slides 
can be screened per day.
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Role of I.V Pentoxifylline as an Adjunct with Antibiotic Therapy in 
the Management of Neonatal Sepsis
Abhishek Singh1, Neha Singh2, Preeti Singh3, Neetu4, Priya Tomar5, Rashmi Chauhan4

ORIGINAL RESEARCH

ABSTRACT

Introduction: Neonatal sepsis is the most important cause 
of neonatal morbidity and mortality in developing countries 
like India. Pentoxifylline is a methyl xanthine derivative, a 
phosphodiesterase inhibitor and an immunomodulating agent. 
Various studies have suggested an important role of this drug in 
counteracting the deleterious effects of neonatal sepsis through 
its inhibitory effects on various inflammatory mechanisms. Study 
was done to know the role of I.V. Pentoxifylline as an adjunct with 
antibiotic therapy in the management of neonatal sepsis, adverse 
effects and comparison of outcome in term and preterm neonates. 
Material and Methods: 100 cases of neonatal sepsis who were 
0-28 days of life were selected on the basis of clinical criteria who 
came to pediatrics OPD and were admitted in the NICU of LLRM 
Medical College, Meerut. Consent was taken from guardians and 
samples were sent for investigations prior to start of therapy. Then, 
neonates were divided in two groups as control and study group. 
Control group was given standard antibiotic therapy and study 
group was given I.V. Pentoxifylline as an adjunct to antibiotic 
therapy in form of continuous infusion with I.V. Fluids (5mg/kg/
hr × 6hrly) for 6 days. This group was further divided into two 
groups, Preterm 25 cases and Term 25 cases. The results of use of 
Pentoxifylline as an adjunct to antibiotic therapy were compared 
with cases treated with standard antibiotic therapy. 
Results: Pentoxifylline has a beneficial role with reference to 
comparison of number of days of stay in NICU between study 
and control group showing significant sensitivity (p<0.001), 
need for ventilation in study group as compared to control group 
was statistically significant (p<0.0473), mortality was 20% 
in study group as compared to 38% in control group which is 
also statistically significant (p<0.0473).Same beneficial results 
were noted in preterm neonates as compared to term neonates, 
difference was statistically significant (p<0.0339). No adverse 
effects attributable to pentoxifylline were observed in this study. 
Conclusion: In view of following results, Pentoxifylline has a 
promising future as a tool for management of neonatal sepsis as 
an adjunct to standard antibiotic therapy.

Keywords: Neonatal sepsis, Preterm, Term, Neonates, Infusion.

INTRODUCTION
Neonatal sepsis is the most important cause of neonatal 
morbidity and mortality especially among Low Birth weight 
(LBW), Very low birth weight (VLBW), Preterm and Small 
for date babies in developing countries like ours. Incidence of 
neonatal sepsis in the developed world is reported to be between 
0.6 to 1.2% of all live births1, but in the developing world it can 
be as high as 20 to 40% of all live births.2 
Mortality rate due to neonatal sepsis in India is reported to be 
45/1000 live births.3 In India 10 to 12 percent babies are born 
preterm (less than 37 completed weeks) as compared to 5-7 
percent incidence in the west. These infants are more prone to 
develop neonatal sepsis. A variety of adjunctive immunothe-

rapies for sepsis like double volume exchange transfusion, 
granulocyte infusion, the administration of intravenous 
immunoglobulin (IVIG) and treatment with granulocyte-colony 
stimulating factor and granulocyte-macrophage stimulating 
factor (G-CSF and GM-CSF) have all been studied with variable 
results.4 
Neonatal sepsis can be divided into two main sub types 
depending on whether the onset in during the first 72 hours of 
life (early onset septicemia) or later (late onset septicemia). 
Pentoxifylline (1-[5-oxohexyl]- 3,7 dimethylxanthine; Trental) 
which is a methyl xanthine derivative, a phosphodiesterase 
inhibitor and an immunomodulating agent, has been widely 
used in treatment of intermittent claudication.5 Pentoxifylline 
has multiple effects on immune system, but inhibition of 
proinflammatory cytokine release predominates.6,7 Being 
an immunomodulator, Pentoxifylline (PTXF) suppresses 
production of inflammatory mediators like Tumor Necrosis 
factor and Interleukin -8, which will in turn reduce the severity 
of neonatal sepsis. It also inhibits production of interleukin 6 in 
infants and neonates.8 Pentoxifylline also suppresses TNF and 
IL-10 which prevents development of necrotizing enterocolitis 
in neonatal sepsis by preserving small intestinal micro vascular 
blood flow.
Thus, it can probably prevent one of the most important causes 
of mortality in neonatal sepsis. A decreased concentration of 
fibrinogen may also contribute to latter by improving renal 
blood flow during bacteremia.9 Pentoxifylline also protects 
against endotoxin induced acute renal failure. Pentoxifylline 
has a number of physiological effects at cellular and endothelial 
vascular levels. It not only prevents endothelial cell dysfunction 
in sepsis, but also preserves endothelial thrombomodulin, 
protein C and protein S anticoagulation system.10

Thus, the current evidence suggests that this drug plays 
an important role in counteracting the deleterious effects 
of neonatal sepsis through its inhibitory effects on various 
inflammatory mechanisms. Absence of any significant adverse 
effects in studies conducted so far is also an additional benefit.11

In view of these factors, we conducted a study on Role of 
Pentoxifylline in the management of neonatal septicemia in 
order of evaluate the effect of intravenous pentoxifylline as an 
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adjunct to antibiotic therapy in neonates with sepsis.

MATERIAL AND METHODS
We conducted this study at the Neonatal Unit of Department 
of Pediatrics, LLRM Medical College, Meerut, which is 
the main referral centre for critically sick neonates in this 
area. All neonates with culture proved sepsis admitted in the 
department from Oct 2013 to Oct 2015 were enrolled for this 
study. Observations were recorded according to a predesigned 
proforma and at the end of the study; the results were compiled 
and were analyzed statistically. 
The study population was further subdivided into two groups 
depending upon the therapy administered:

1. Control Group
These patients received standard antibiotic therapy for neonatal 
sepsis.

2. Study Group
Patients in this group received pentoxifylline in addition to 
standard antibiotic therapy.
Study group patients were again divided into two categories 
according to the gestational age:
(a) Preterm neonates (born before 37 completed weeks of 
gestation).
(b) Term neonates (born at/after 37 completed weeks of 
gestation).
Written informed consent was obtained from parents/guardians 
of all patients before enrolling the babies for the study. A 
detailed clinical history covering antenatal, natal and postnatal 
periods was obtained for all cases. Socio-economic status of 
mothers was determined using BJ Prasad Classification. This 
was followed by a thorough physical examination to collect 
baseline data, apart from recording vital parameters like heart 
rate, respiratory rate, blood pressure and temperature.
Following tests were conducted as and when needed:
• Hemoglobin. TLC, DLC, Absolute neutrophil count, Band 

cells, platelet count and presence of toxic granules in 
peripheral blood smear. 

• C-reactive protein 
• Blood culture- Bactec method 
• CSF: Cytology, biochemistry, culture and sensitivity 

testing. 
• Urine: routine and microscopic examination, culture and 

sensitivity testing. 
• Pus: Gram stain, Culture and sensitivity testing. 
• Diarrhoeal stools were cultured and were tested for drug 

sensitivity. 
• X-Ray chest PA view
• Cranial CT Scan.
Newborn babies in the study population received treatment 
according to the following plan:
(a)  Control group- Patients in this group were given standard 

antibiotic therapy. All babies with presumed sepsis received 
cefotaxim and amikacin in appropriate doses according to 
blood culture / sensitivity report. 

(b)  Study group- Patients in this group received intravenous 
pentoxifylline in addition to standard antibiotic therapy. 

Pentoxifylline was given by intravenous route in the dose of 
5mg/kg/hr×6hrly for 6 days.

The patients were carefully monitored during their hospital 
stay for their response to therapy. In addition, they were also 
evaluated for any possible adverse effects to administration of 
pentoxifylline. 

Sample size
The study was conducted on 100 newborn babies of either sex 
in the age group of 0-28 days, diagnosed as neonatal sepsis on 
the basis of clinical criteria, subject to confirmation by blood 
culture.

STATISTICAL ANALYSIS
The difference between study and control groups as well as 
between preterm and term infants was calculated using fisher 
exact test. The p value of <0.05 was considered significant.

RESULTS

Comparative study of duration of stay in NICU in study 
group and control group
 Study group infants stayed for 10.18±3.373 days in NICU, 
whereas control group infants stayed for 14.88±4.843 days in 
NICU (p<0.001). The difference between the study and control 
group is statistically significant, which showed that study group 
infants had a shorter stay in NICU as compared to control group.

Comparative study of duration of stay in NICU in preterm 
and term infants 
Preterm infants in study group stayed for 8±l.633 days in NICU, 
whereas term infants in study group stayed for I2.36±3.264 days 
in NICU (p <0.001) which is statistically significant, which 
showed that preterm infants in study group had a shorter stay in 
NICU as compared to term infants in study group. 

Comparison of need for ventilation in study and control 
group
Table-1 shows the comparison of need for ventilation (NFV) 
in study and control group. Study group infants had a smaller 
(20%) need for ventilation, whereas, control group infants had 
larger (38%) need for ventilation. The difference between the 
two groups is (2=3.934, p<0.0473) statistically significant

Comparison of need for ventilation in preterm and term 
infants
Table-2 shows the comparison of need for ventilation (NFV) in 
preterm and term infants of study group. Preterm in study group 
had a smaller (20%) need for ventilation than term infants, who 

Group NFV No NFV Total
Number % Number %

Study 10 20 40 80 50 100
Control 19 38 31 62 50 100
Total 29 29 71 71 100 100

Table 1: Comparison of need for ventilation in study and 
control group

Group NFV No NFV Total
Number % Number %

Preterm 5 20 20 80 25 100
Term 8 32 17 68 25 100
Total 13 26 37 74 50 100
Table-2: Comparison of need for ventilation in preterm and term 

infants
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had larger (32%) need for ventilation. The difference between 
term and preterm infants ("2=0.936. p<0.3334) is statistically 
significant

COmparison of inotropic support in study and control 
group
Table-3 shows the comparison for inotropic support in the study 
and control group infants. Study group had a smaller (20%) 
need for inotropic support (NIS), whereas, infants in control 
group had a larger (38%) need for inotropic support. Need 
for inotropic support was more in the control group (2-3.934. 
p<0.0473) which is statistically significant. 

Comparison of inotropic support in preterm and term 
infants
Table-4 shows the comparison of inotropic support in preterm 
and term infants of study group. Preterm in study group had a 
smaller (20%) need for inotropic support, whereas, term infants 
had a larger {32%} need for inotropic support. The difference 
between two groups (2-0.936, p<0.3334) was statistically 
insignificant.

Comparison of mortality in study and control group 
Infants in study group had a smaller (20%) mortality rate 
than the infants in control group (38%), which showed that 
study group infants had a lower percentage of mortality than 
the control group infants (2=3.934. p<0.0473) which was 
statistically significant.

Comparison of mortality in preterm and term infants
Preterm infants in study group had lesser (8%) mortality rate 
than the term infants (32%). The difference between the two 
values (2=4.5. p<0.0339) was statistically significant.

DISCUSSION
In this study, duration of stay in NICU was 10.18+3.373 days 
in the study group, whereas duration of stay in NICU was 14.88 
±4.843 days in the control group. The difference of results 
between two groups was statistically significant ( p<0. 001). 
Similar results were seen in study done by Wajid Ali et al.12 In 
our study, duration of stay in NICU was 8±1.633 days in preterm 
and 12.36±3.264 days in term infants. The difference of values 
between the two groups was statistically significant (p<0.001). 
In our study, need for ventilation was recorded to be 20% in 
the study group, whereas it was 38% in the control group. 
The difference between the two values was statistically 

significant (p=0. 0473). Similar datas were recorded in study on 
Pentoxifylline in treatment of sepsis of premature infants done 
by Wajid Ali et al 12. In the study group, average duration of 
ventilation was 72 hours whereas in the control group duration 
of ventilation was 120 hours.
In our study, need for ventilation was also compared between 
preterm and term infants. Need for ventilation was found to be 
20% in the preterm, whereas it was 32% in term infants. The 
difference between the two groups was statistically insignificant 
(p=0.3334).
In this study, need for inotropic support was found to be 
20% in the study group, whereas it was recorded to be 38% 
in the control group, The difference between two groups was 
statistically significant (p=0.0473).In the study group, need for 
inotropic support was 20% in preterm infants, whereas it was 
recorded to be 32% in term infants. The difference between the 
two values was statistically insignificant (p<0.3334).
In our study, mortality was found to be 20% in the study group, 
whereas mortality was 38% in the control group. The difference 
between the two groups was statistically significant (p=0. 
0473). Similar statistics were recorded in the study by Wajid 
Ali et al 12. In study group, 4 of 25 infants (16%) died due to 
sepsis. However, in control group, 10 to 25 (40%) neonates died 
due of sepsis. The difference in mortality was quite significant 
(p<0.02).
Similarly, a statistically significant decrease in mortality rate 
(0.04) was observed in a study done by Lauterbach et al13 on 
role of pentoxifylline in premature infants with sepsis.
Lauterbach et al14 found that pentoxifylline significantly affects 
synthesis of TNF and IL-6 when given in dose of 5mg/kg/hr 
for 6 hours on 6 successive days.Lauterbach et al15 also found 
that pentoxifylline reduces plasma tumor necrosis factor alpha 
concentration infants with sepsis.
In this study, adverse effects attributable to pentoxifylline as 
–hypertension, irritability and detonation of vital status were 
looked for. But, no significant adverse effects were recorded 
in any of the cases of the study group. A similar conclusion 
was stated in study on Pentoxifylline in treatment of sepsis of 
premature infants done by Wajid Ali et al.12 In their study, there 
was no evidence of toxicity attributable to Pentoxifylline. 

CONCLUSION
We finally conclude that the effect of intravenous pentoxifylline 
as an adjunct to the standard antibiotic therapy in neonates 
with sepsis is highly beneficial. Outcome of neonatal sepsis in 
preterm neonates is better as compared to term neonates with 
the use of intravenous pentoxifylline as an adjunct to standard 
antibiotic therapy.No significant adverse effects attributable to 
pentoxifylline were observed. 
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Comparative Evaluation of Segmental Matritectomy vs Partial Nail 
Plate Excision in Treatment of Ingrown Toe Nail
Amanpreet Singh1, Jangpreet Singh2, Vishal Vig1

ORIGINAL RESEARCH

ABSTRACT

Introduction: Ingrowing toe nail is a common condition which 
causes lot of discomfort and morbidity. Though recognized 
since long, a satisfactory treatment remains elusive. The range 
of treatment is from conservative management to amputation of 
distal part of big toe, The numerous methods used for treating 
ingrowing toe-nails are testimony to the lack of a generally 
acceptable procedure with a low failure rate. Aim of the study 
was to compare the results of Partial Nail plate excision alone or 
in combination with segmental matritectomy 
Material and methods: Total of 60 patients with ingrowing toe 
nail were included as part of study and randomly allocated to 
group 1 or 2 or surgery after informed consent Group 1 – Partial 
Nail Plate Excision and Group 2- Partial nail plate excision with 
segmental matritectomy. Patients were evaluated in terms of post 
operative pain, healing time, post op infection and Recurrence 
rate.
Results: Recurrence rate in group undergoing segmental 
matritectomy with partial nail plate excision was very low as 
compared to group undergoing only partial nail plate excision. 
Healing time and post operative pain were found to be similar in 
both groups.
Conclusion: Segmental matricectomy is a better method of 
treating ingrowing toenail as compared to partial nail plate 
excision alone

Keywords: Ingrown toe nail, Partial nail plate excision, 
Segmental matritectomy, Recurrence

INTRODUCTION
Ingrowing toenail known by different names such as 
'onychocryptosis', 'unguis incarnatus', is a common problem 
among the general population. Most commonly, the big toe is 
involved, but it may also involve the lesser toes.1 Ingrowing 
toenails occur when one of the distal sides of nail plates 
cause pressure or actually punctures the periungual skin. This 
leads to irritation and infection with body trying to repair the 
damage. The person develops a painful and draining lesion, 
with the formation of granulation tissue at the side of the 
puncture.2 These can cause pain and discomfort and hamper 
daily activities.3 Based on clinical experience, a number of 
causes have been suggested, including improper trimming of 
the nail, tearing nails off, or wearing constricting footwear.3 In 
barefoot populations, a lower incidence of onychocryptosis has 
been found, so it is assumed that wearing shoes is a possible 
risk factor.4 It has been suggested that thin and flattened nails 
increase the risk of ingrown toenails, but this has never been 
properly studied. Various risk factors that may increase the 
likelihood of ingrowing toenails are diabetes and obesity; as 
well as cardiac, renal, and thyroid disorders that may predispose 
people to lower extremity oedema.2 In younger age excessive 
usage of closed footwear lead to excessive sweating which in 

turn causes soft skin and nails which may pierce the skin. In 
older people inadequate care of the nails seems to be the main 
cause.1

Many treatment modalities of ingrown toenail are reported 
in the literature, often associated with unacceptably high 
recurrence rate.6 Soaking the toe in warm water for 15 minutes 
can reduce inflammation.5 Today, the most popular conservative 
therapies include warm water soaks, topical or oral antibiotic 
therapy, proper nail trimming and elevation of the nail corner 
with a cotton wick.5,7 The numerous methods used for treating 
ingrowing toe-nails are testimony to the lack of a generally 
acceptable procedure with a low failure rate. Study was done 
to compare the results of partial nail plate excision alone or in 
combination with segmental matritectomy.

MATERIAL AND METHODS
We conducted a prospective randomized study at Punjab Institute 
of Medical Sciences, Jalandhar, after obtaining clearance from 
ethical committee in which 60 patients of ingrowing toe nails 
were studied. All patients with ingrown toe nail with infection 
were treated with antibiotics for one week prior to procedure. 
Patients were randomly allocated to group 1 or 2 for surgery 
after informed consent
• Group 1 – Nail Plate Excision
• Group 2- Partial nail plate excision with segmental 

matritectomy.

Surgical Procedure
Surgery is carried out under ring block using 2% lignocaine. In 
Group 1 Partial Nail Plate Excision was done by separating it 
from nail-bed and pulling it out on side of ingrown nail. 
In Group 2, in addition to partial nail plate excision8, an oblique 
incision was made at the junction of the proximal and distal 
nail folds and the folds were reflected allowing the deep part of 
the lateral matrix to be seen. The matrix horn with about 2 mm 
of the adjacent nail bed was meticulously dissected from the 
bone. One must go upto midway between lunular line and distal 
interphalangeal joint with readiness to go more proximally. On 
the deeper aspect, the terminal phalanx should be bared of soft 
tissue. A suture was placed to approximate the skin edges. We 
inserted small paraffin gauze impregnated with ointment into 
the wound cavity to keep the space open to allow the wound 
secretion to escape. A padded dressing finished the intervention.
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The patient was asked to elevate the foot for 24 to 48 hours. 
First dressing change was done after 48 hours in both groups. 
Subsequently alternate day dressings were done till healing.
Patients were followed weekly till complete healing and then at 
6 months and 1 year. Following parameters were noted during 
visits.
Time to healing
Pain 
Infection/bleeding
Recurrence 

STATISTICAL ANALYSIS 
Results of the study were based on descriptive statistics. Mean 
and SD were calculated to infer results. Tables were made with 
the help of Microsoft office 2007. 

RESULTS
The male to female ratio and mean age is shown in table-1. 
Males were affected more than females with 2nd decade being 
the commonest age group
The time to healing when compared was almost similar in both 
treatment groups (table-2).
Post op infection occurred in 1 out of 30 patients (3.33%) in 
group 1 while it occurred in 2 out of 30 patients in group 2 
(6.67%) (table-3). Recurrence was more in group 1 (33.3%) 
(table-4).
Post Op Pain was analysed using VAS (visual analogue scale). 
None of the patients reported a score of more than 2 in both 
groups which also subsided after 1st week.

DISCUSSION
Ingrown toe nail, a small but significant problem has had 
controversies both in the aetiopathogenesis as well as treatment. 
Some physicians believe nail plate to be the cause hence the 
name ingrown or ingrowing nail (unguis incarnatus),9 others 
believe that it is the hypertrophic nail wall tissue covering the 
nail so like to call it onychocryptosis.10

Types and aetiopathogenesis of ingrown nails
There are several different types of ingrowing nails. The most 
common form is distal-lateral ingrowing. The aetiopathogenesis 
is usually a wide, relatively markedly curved nail plate, the 
distal lateral corners of which have been cut obliquely leaving 
a tiny spicule that digs into the lateral nail groove and finally 
pierces the epidermis when the nail grows forward. This leads to 
inflammation, followed by bacterial colonization and eventually 
infection.10 Precipitating factors are narrow pointed shoes, tight 
socks, hyperhidrosis, juvenile diabetes mellitus, and many 
more.9

Ingrowing starts at the distal end of one or both of the lateral nail 
grooves. Wrong cutting of the nails leads to baring of distal nail 
bed which shrinks with time and when the nail regrows there is 
not enough space for it. It pushes on the soft tissue which may 
first react with a circumscribed, usually painful hyperkeratosis 
called onychophosis. The patient tries to relieve the discomfort 
by cutting more of the nail corner; however, in order to cut the 
nail smoothly one would have to insert the tip of the scissors far 
deeper, which in turn would mean to pierce into the soft tissue. 
This being painful is not done completely. Once the nail grows 
again it pushes the leftover part further into soft tissue leading 

to a vicious cycle.
In the older age groups, the nail may be sharply curved at 
one of its margins pressing on the nail groove. The nail may 
break the integrity of the nail groove epidermis with resultant 
inflammation. Due to wrong footwear many people develop a 
progressive transverse overcurvature that pinches the nail bed 
– hence the term pincer nail or unguis constringens – and heaps 
its distal part up. The nail may form a complete tube and yet 
remain painless in some cases. The phalangeal bones may be 
at fault for the development of the overcurvature in some cases 
with a complex genetic trait.11 Since the nail matrix is intimately 
attached to the base of the terminal phalanx, its widening leads 
to uncurving proximally causing overcurving distally. The 
heaped up distal portion of the nail bed pulls the soft tissue up 
resulting in a traction osteophyte.12

There are three stages during the course of ingrown toe nail.
Stage 1 also known as mild which is characterized by nail-fold 
swelling, oedema, erythema, and pain, Stage II also known as 
moderate characterized by granulation tissue, accompanied 
infection; and sometimes ulceration of the nail fold
Stage III also known as Severe form characterized by the 
formation of epithelialised granulation tissue; and sometimes 
marked nail-fold hypertrophy.14 
Indications for treatment of ingrowing toenails, therefore, 
include significant pain or infection or chronic, recurrent 
inflammation of the nail fold.1,13 A large number of interventions 
are used for ingrowing toenails. These can be divided in two 
major categories:

Non-surgical (or conservative) interventions
Non-surgical (or conservative) interventions aim to relieve 
symptoms, prevent the ingrown toenail getting worse, help cure 
the problem, and prevent recurrence (e.g. in time, repenetration 
of the nail fold leads again to clinical symptoms). Non-surgical 
interventions are most likely to be of used when the ingrowing 
toenail is at a mild or moderate stage of development (stage I 
and stage II). Many non-surgical or conservative interventions 
are available, like soaking the toe in warm water or placing a 

Treatment Groups Total 
Number

Male Female Mean age

Group 1 30 20 10 18.1
Group 2 30 23 07 17.9

Table-1: Age and Sex Distribution??

Treatment Group Time to healing (days) SD
Group 1 12.1 1.82
Group 2 12.23 1.71

Table-2: AverageTime to healing

Treatment Groups Post op Infection (no. of patients
Group 1 1
Group 2 2

Table-3: Post op Infection

Treatment Groups Recurrence
Group 1 10
Group 2 2

Table-4: Recurrence
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cotton wisp under the ingrowing nail edge.2,15

Surgical interventions
The aim of surgical intervention is to remove the part of the 
nail casing symptoms (with or without combination with matrix 
destruction), thus, relieving symptoms and preventing regrowth 
of the nail, which prevents recurrence. Surgical interventions 
are most likely to be of use when the ingrowing toenail is at a 
more severe stage of development
(Stage II and stage III)
There are many surgical interventions. The techniques used 
nowadays are mostly modifications of the techniques originally 
described by Winograd,17 Zadik,18 and Ross.16

The following techniques and combinations of techniques are 
used as surgical interventions.
1. Vandenbos Procedure20

2.  Rotational flap technique of the nail folds.23

3.  Wedge excision, Wedge segmental excision, or Wedge 
resection (also known as ’Winograd’)17

i)  Combined with application of a caustic liquid, like 
phenol (Ph) or sodium hydroxide

4.  Total nail avulsion alone or Combined with total (chemical 
or surgical) excision of the matrix (also known as ’Zadik’)18

5. Partial nail avulsion (PNA, also known as ’Ross’)16

i)  Combined with surgical (partial) matricectomy 
(removing the matrix of the nail

ii)  Combined with chemical (partial) matricectomy with 
phenol (Ph) or sodium hydroxide 

iii)  Combined with physical (electrofulguration) 
matricectomy 

The plethora of surgical techniques is a pointer to the fact about 
high rate of treatment failures of various techniques.
In the Vandenbos technique soft tissue of the lateral nail fold 
down to the bone is removed. Hemostasis is secured and the 
wound is left for second intention healing. Neither the nail plate 
nor the matrix or nailbed are touched.20,21 The cosmetic results 
are very good; however, healing takes several weeks.22

In Wedge excisions lateral nail folds are removed. The healing 
may take from 3-6 weeks. The esthetic results are poor especially 
if nail avulsion was also done. The nail growth may be disturbed 
leading to a narrow, thickened and discolored nail.
In Total Nail avulsion the whole of nail plate is removed. 
However, the nail bed in the absence of nail plate further 
shrinks, so that when the nail regrows, it would have further less 
space and will grow in again. Also the period during which the 
nail plate is absent can be very painful. This is almost invariably 
followed by a recurrence. Nevertheless, some patients had to 
go through this inadequate and torturing procedure six times.19

Radical nail bed and matrix ablation was suggested by Quénu. 
This became later known as Zadik‟s procedure.18 A comparative 
study showed 60.5%recurrences with Zadik‟s procedure.24 In 
our opinion, this is an inadequate and far too radical method and 
in no case indicated.
Segmental matritectomy is a much less invasive approach and 
respects the aetiopathogenesis of ingrown nails. It leads to a 
narrowing of the nail with a very high cure rate in ingrown nails. 
The surgical matrix horn resection has a critical point. The most 
proximal corner of the matrix is usually very deep and dissection 
may be difficult. This method has very less recurrence rate and 
good cosmetic result

In this study we compared two commonly used surgical methods 
of treatment of ingrown toe nail. It was found that segmental 
matritectomy results in a lesser recurrence rate with similar 
healing time and similar post op chances of infection and pain 
(Table 2, 3, 4).
The incidence of ingrown toe nail was more in second decade of 
life in present study (Table 1) as also reported in literature.25,26 
A slightly higher incidence in men is observed in our study and 
has been reported in literature also ( Table-1).

CONCLUSION
Segmental matricectomy is a better method of treating ingrowing 
toenail as compared to partial nail plate excision alone esp with 
regards to low recurrence rate. As long as proper attention is 
given to completely remove the targeted portion of germinal 
matrix, it gives acceptable results in terms of low complication 
and recurrence rates, cosmetically acceptable toe and patient 
comfort. 
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Clinical Study of Isolated Zygomatic Fractures
N Nagaprasad1, Praveen Harish G2, Gurrala Sharath Chandra Reddy3

ORIGINAL RESEARCH

ABSTRACT

Introduction: Facial injuries deserve special attention because 
of their enormous functional and aesthetic significance. Aim of 
the study was to assess the causes and management of patients 
admitted with Zygomatic fractures evaluate the protocol for 
surgical management. To emphasise on the indications for closed 
and open reduction. 
Material and Methods: This is a prospective study which was 
done on 52 patients over a period of 24 months. Patients with 
isolated zygomatic fractures, both sexes and all age groups were 
included. 
Results: This study encompassed a total number of 52 patients 
with Zygoma fractures 50 (96.15%) patients were Male and 2 
(3.85%) patients were Female with Male to Female ratio of 26:1. 
Most common age group involved in this study was 20-30years 
(57.69%). Most common risk factors identified in this study 
was Road traffic accidents which accounted for majority of the 
cases (83%) followed by interpersonal violence cases (10%) and 
accidental falls (7%). In our study out of 52 Zygomatic bone 
fractures. The most prevalent fractures were on right side. In 
our study the commonest presenting feature is subconjuctival 
haemorrhage (92%) followed by circum orbital echymossis (90%), 
Trismus (61%), malar flattening (60%) and numbness in the infra 
orbital nerve distribution (5%). In our study 32 patients (61.53 
%) underwent closed reduction by Gilles method and 20 patients 
(38.47%) underwent open reduction and internal fixation with 
miniplates and screws. 10 patients were treated with both Gilles 
elevation and ORIF. Zygomatic Arch fractures were 27 (51.92%) 
and Zygomatic comlex fractures were 32 (57.69%). Single point 
fixation was done in 17 patients at Zygomaticomaxillary buttress 
and 3 patients had 2 point fixation at ZygomaticoMaxillary and 
Zygomatico Frontal sutures. Single point fixation in the ZM area 
in Zygomatic complex fractures can avoid unsightly scars and 
give high satisfaction with surgical outcomes in selected patients 
with fracture displacement. 
Conclusion: It was concluded that the high frequency of 
Zygomatic fractures due to RTA in our population highlights the 
need for the strict enforcement of traffic rules and regulations. In 
view of the avoidable morbidity and mortality due to inadequate 
treatment, we advocate the establishment of regionalized, 
efficient, and focused trauma centers in various parts of the state 
particularly for acute trauma. 

Key words: Zygomatic fractures, Subconjuctival haemorrhage, 
Gilles method.

INTRODUCTION
The maxillofacial region occupies the most prominent position 
in the human body and rendering it vulnerable to injuries quite 
commonly. Maxillofacial injuries are commonly encountered in 
the practice of emergency medicine and are often associated with 
high morbidity resulting from increased costs of care and varying 
degrees of physical, functional and cosmetic disfigurement. 
The etiology of maxillofacial injuries varies from one country 
to another and even within the same country depending on the 

prevailing socioeconomic, cultural and environmental factors, 
so also the management. This study aims to see the patterns of 
Isolated Zygomatic bone fractures and their management. The 
common etiologies of Zygomatic fractures, across the world, are 
road traffic accidents, falls, assaults, firearm injury, sports and 
industrial accidents. Road traffic accident is reported to be the 
leading cause of Zygomatic fractures in developing countries 
while interpersonal violence is the leading cause in developed 
countries. The causes and pattern of Zygomatic injuries reflect 
trauma patterns within the community and, as such, can provide 
a guide to the design of programs geared toward prevention 
and treatment. Maxillofacial injuries involve soft and hard 
tissues injuries of face extending from frontal bone superiorly 
to mandible inferiorly and vary from soft tissue lacerations to 
complex fractures of Maxillofacial skeleton.The pattern of these 
injuries depends on the mechanism of injury, magnitude and 
direction of impact force and anatomical site. 
Study was aimed to assess the causes and management of 
patients admitted with Zygomatic fractures evaluate the protocol 
for surgical management and to emphasise on the indications 
for closed and open reduction

MATERIAL AND METHODS
This is a prospective study which was done on 52 patients with 
zygomatic fractures admitted in department of plastic surgery 
over a period of 24 months from January 2012 to December 
2013, it was done in Osmania General Hospital. Informed 
consent from the patients and ethical clearence from the institute 
was taken before the start of the study.

Inclusion Criteria: Patients with isolated zygomatic fractures, 
both sexes and all age groups were included. 

Exclusion Criteria: Patients with other associated fractures 
were excluded. 
A detailed history with respect to sex, age, aetiology, nature 
and type of injury and fractures of the Zygomatic region their 
management and complications were analyzed. Fractures of the 
Mandible, Maxilla, Nasal bones and pan facial fractures and 
fractures of the orbit and frontal bones are excluded from this 
study. Diagnosis was based on detailed history and a thorough 
clinical examination, confirmed by radiographic investigations 
like digital x-rays, OPG, CT scan apart from routine 
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investigations like CBP, blood grouping, chest X-ray. Time of 
injury to treatment was noted. Those patients with associated 
head, chest and abdominal injuries were referred as and when 
required.The surgical interventions used were closed reduction 
(Gilles method) or open reduction and internal rigid fixation 
with miniplates, and screws, as appropriate. Complications 
studied included Infection, Malocclusion, Malunion, and need 
for implant removal, Diplopia, Enophthalmos, Mouth opening 
limitation. 

STATISTICAL ANALYSIS
SPSS verison 21 was used for statistical analysis. Data were 
presented by descriptive analysis.

RESULTS
This study encompassed a total number of 52 patients with 
Zygoma fractures 50 (96.15%) patients were Male and 2 
(3.85%) patients were Female with Male to Female ratio 
of 26:1. Most common age group involved in this study was 
20-30years (57.69%) followed by 31-40 years (26.92%), least 
No. of cases recorded in above 50 years age group (5.76 %) 
and the patients age group ranged from 20 to 65 years. Most 
common risk factors identified in this study was Road traffic 
accidents which accounted for majority of the cases (83%) 
followed by interpersonal violence cases (10%) and accidental 
falls (7%). In our study out of 52 Zygomatic bone fractures. The 
most prevalent fractures were on right side. In our study the 
commonest presenting feature is subconjuctival haemorrhage 
(92%) followed by circum orbital echymossis (90%), Trismus 
(61%), malar flattening (60%) and numbness in the infra orbital 
nerve distribution (5%).In our study 32 patients (61.53 %) 
underwent closed reduction by Gilles method and 20 patients 
(38.47%) underwent open reduction and internal fixation with 
miniplates and screws. 10 patients were treated with both Gilles 
elevation and ORIF. Among studied patients two patients had 
persistent paraesthesias in infra orbital nerve distribution. In our 
study out of 52 patients with zygoma fracture 50 are males and 
2 are female with M:F ratio of 26:1.
In our study most common age group involved in the Zygomatic 
fractures was in the 2nd decade (57.69%) of life followed by 
3rd decade (26.92%). In our study most common aetiology for 

Age in Years No. of Patients Percentage
20-30 30 57.69 %
31-40 14 26.92 %
41-50 5 9.61 %
51-60 1 1.92 %
61-70 2 3.86 %
Anatomical Location
Isolated Zygomatic Arch 27 51.92%
Zygomatic Complex 25 48.08%
Total 52 100%

Table-1: Shows age distribution, anatomical location, method of 
fracture reduction

Gilles reduction 32 51.92%
ORIF Single point fixation 17 32.69%
ORIF Two point fixation 3 15.39%
Total 52 100%

Table-2: Anatomical site of fracture

RTA
42%

Assault
52%

Fall
6%

0%
20%
40%
60%
80%

100%

5%

60 % 61%

90% 92%

Closed Reduction
61.54%

ORIF
38.46%

Figure-1: Shows aetiology 

Figure-2: Shows clinical features in zygoma fractures.

Figure-3: Shows type of surgical treatment.

zygomatic fractures was assaults followed by RTA and accidental 
falls. In our study 52 patients with Isolated Zygomatic arch 
fracture was most prevalent. In our study right side fractures 
are more common than left side fractures. In our study Out of 
52 patients with Zygomatic fractures, Isolated fracture of the 
Zygomatic arch was found to be most prevalent.
In our study most common clinical features are subconjuctival 
haemorrhage followed by circum orbital ecchymosis, Trismus 
and Malar flatenning. Out of 52 Zygoma fractures in our study, 
32 patients were treated by closed reduction (Gilles method) 
and 20 patients by open reduction and internal fixation.

DISCUSSION
This was an prospective, clinical study carried out on 52 
patients, with Zygomatic fractures. A detailed history and 
examination with respect to sex, age, aetiology, nature and 
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type of injury and clinico-symptomatology, management and 
complications were analysed. In our study there is clearly male 
predominance (96.15%) with a male to female ratio of 26:1, it is 
in concordance with the study of Yahya A. Ali1 (82.60%), Ozay 
ozkaya2 (75.5%), Kamulegeya A3 (88.6%), Phillipo L Chalya 
et al4 (72.7%), Chandra Sekhar BR (83%) and also with other 
studies Males are at greater risk due to their greater participation 
in high risk activities which increases their exposure to risk 
factors such as driving vehicles and social life. In our study 
most no of zygoma fractures occurred in the age group of 
21-30years (57.69%), it is similar to the study done by Suneel 
kumar Punjabi et. al5 (45.15%) and Col PK Chattopadhyay et.al6 
and Qadeer-ul-hassan et.al7 (47.6%). 
In this study patients (51.92%) were reported due to inter 
personal violence, which is the most common cause in our 
study, it is similar to Z.Haider et al10 and much higher than 
Chandrasekhar BR (16.3%), Philipo L Chalya et al4 (16.2%), 
Bernardo Ferreira Brasileiro et al8 (22.6%), Jefferson Viapiana 
Paes et al9 (14.9%). The most likely explanation to this increase 
in fractures due to fist fights might be a reflection of the 
prevalence of violence in todays society.10 In this study assaults 
were associated with fights under influence of alcohol, poverty. 
The present study shows that the second common cause of 
maxillofacial injuries was Road traffic accidents10,11 (42.30%) 
was in consistent with other study.12 The increasing number of 
RTA’s in developing countries like INDIA may be attributed 
to many factors like sharing of road ways by pedestrians and 
animals with fast moving and slow moving vehicles on road, 
low driving standards, large number of over loaded buses and 
autos responsible for increasing RTAs in recent times. Driving 
under the influence of alcohol was contributing to high no 
of admissions with facial fractures which are reducing over 
weekends due to strickter implementation of law. 
In our study falls (5.78%) were the third most common risk factor. 
It is similar to Ozay Ozakaya et al2 (12.3%) Chandrasekhar BR 
(13.6%), Philipo L Chalya et al4 (14.3%), Bernardo Ferreira 
Brasileiro et al8 (17.9%). In all the above studies falls was the 
third most common cause. In our study the majority of zygoma 
fractures are due to assaults (51.92%), compared to the study 
done by Col PK Chattopadhyay et.al (80%) by Atta-ur-Rehman 
et al12 (76.5%) zahur qayyum et al13 (52.5%), suneel kumar 
Punjabi et al5 (50%). In our study right side (51.92 %) fractures 
are more than left side (48.07%), this is more than that in Z. 
haider et al10 (42.59%) similar to study done by suneel kumar 
et al (Rt 55%, Lt 45%). In our study Isolated Zygomatic arch 
fractures were higher 51.92% compared to 10.51% in Petrus 
Pereira Gomes et al.17

Gilles technique was used to elevate Zygomatic fracture in 
61.54% of patients compared to 95.3% in P.Mcloughlin et al.14 
There was infraorbital nerve hypoaesthesia in 8% of patients 
with Zygomatic complex fractures compared to 10% in Rafael et 
al.15 There was complete recovery in these patients by 6 weeks. 
Closed reductions of zygoma fractures were done in 61.54% 
of patients Knight and North type II, and ORIF was done in 
Knight and North Group IV and V in 48.08% in our study. The 
threshold for fixation of displaced Zygomatic complex was 
slightly higher (80% operated) compared to P.Mcloughlin et al 
75%.14 There were two patients with Diplopia which improved 
after release of entrapped muscle by open reduction compared 

to Tymour Fourazanfar etal where Orbital floor reconstruction 
was needed.36 Single point fixation was done in 17 patients at 
ZygomaticoMaxillary buttress and 3 patients had 2 point fixation 
at Zygomatico-Maxillary and Zygomatico-Frontal sutures.15-18 
Satisfactory alignment was noted in moderately displaced 
fractures Knight and North Group IV fractures with even single 
point fixation. Over all complication rate (wound infection) in 
20 patients treated by Open reduction and internal fixation was 
5% compared to 8.6% in study by Robert Chuong etal.16 Among 
studied patients with Isolated Zygoma fracture 2 patients had 
infraorbital nerve paraesthesias which settled by 6 weeks. One 
patient with Group II Knight and North classification had mild 
Malar flattening post op but patient was not keen to pursue 
surgery. Post operatively patients were followed up in out 
patient clinic for upto 12 weeks.

CONCLUSION
The high frequency of Zygomatic fractures due to RTA in our 
population highlights the need for the strict enforcement of 
traffic rules and regulations. Also there is the need for repair of 
bad roads and the resuscitation of the rail transport system as an 
alternative to road transport for man and goods. In view of the 
avoidable morbidity and mortality due to inadequate treatment, 
we advocate the establishment of regionalized, efficient, and 
focused trauma centers in various parts of the state particularly 
for acute trauma.
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Interlocked Intramedullary Nailing in the Managenment of Closed 
Diaphyseal Fractures of Tibia- A Prospective Analysis
Vijay Baba N1, Balaji Arumugam2

ORIGINAL RESEARCH

ABSTRACT

Introduction: Fractures of the tibial shaft are important for the 
reason that they are common and controversial. Our aim was to 
treat these fractures by closed inter locking intramedullary nailing, 
early mobilization and to assess the outcome of interlocking 
nailing in the treatment of these fractures. 
Material and Methods: Twenty patients who had 20 closed 
fractures of the tibial shaft were treated with interlocking 
intramedullary nailing with reaming during the period from June 
2009 to May 2011 at Meenakshi Medical college Hospital and RI. 
All the patients were examined clinically and radiographically, 
including a detail history of pre morbid status and occupation, 
at the time of admission. Patients fulfilling the inclusion criteria 
were only included in this study. All the patients were mobilized 
post operatively as early as possible depending upon the fracture 
stability, general condition, associated injuries and tolerance of 
the patient. 
Results: All of the 20 patients with fracture were followed for a 
period ranging from 4 to 28 months. The knee range of movements 
is full in 13(65%) patients, less than 25° loss in 5(25%) patients 
and more than 25° loss in 2 (10%) patients. The ankle range 
of movements is full in 13(65%) patients, less than 25° loss in 
4(20%) patients and more than 25° loss in 1(5%) patients. The 
post-operative results were excellent in 65% of patients, good in 
25% and poor in 10% of patients and it was statistically significant 
(P > 0.05). 
Conclusion: Closed interlocking intramedullary nailing is a 
feasible option in majority of the fractures of shaft of tibia.

Keywords: Closed tibial fractures, Intramedullary nailing, Ankle 
ROM, Knee ROM

INTRODUCTION
As industrialization and urbanization are progressing year to 
year with rapid increase in traffic, incidence of high energy 
trauma are increasing with the same speed. Fractures of the 
tibial shaft are important for the reason that they are common 
and controversial. The exposed anatomical location of the tibia 
makes it vulnerable to the direct blow and high energy trauma as 
a result of motor vehicle accidents thus resulting in comminuted 
fractures, which are frequently open with significant loss of skin 
and soft tissues. In contrast to the rest of appendicular skeleton, 
tibia has precarious blood supply due to inadequate muscular 
envelope. Tibial fractures may be associated with compartment 
syndrome, vascular or neural injury. The presence of hinge 
joints at the Knee and the ankle, allows no adjustment for 
rotatory deformity after fracture. Because of the high prevalence 
of complications associated with these fractures, management 
is often difficult and the optimum treatment method remains 
controversial. Management of the fractured tibia requires the 
widest experience, greatest wisdom and the best of clinical 
judgment in order to choose the most appropriate treatment for 

a particular pattern of injury.1 Among the various modalities of 
treatment such as conservative gentle manipulation and use of 
short leg or long leg cast, open reduction and internal fixation 
with plates and screws, intra medullary fixation (including Ender 
Pins, intramedullary nails, and interlocking intramedullary nails 
with (or) without Reaming), and External fixation techniques, 
surgeon should be capable of using all these techniques and must 
weigh advantages and disadvantages of each one and adapt the 
best possible treatment. The best mode of management should 
be determined by considering the morphology of the fracture, 
the amount of energy imparted to the extremity, the mechanical 
characteristics of the bone, the age and general conditions of the 
patient, and most importantly the status of the soft tissues. Three 
important factors to be considered for the better outcome of the 
management of tibial fractures are prevention of infection, the 
achievement of bony union, and the restoration of function. 
Immobilization in a plaster cast has been used most commonly 
in the past, but it does not always maintain the length of the 
tibia and it leaves the wound relatively inaccessible. Open 
reduction and internal fixation with plates and screws has 
yielded unacceptably high rates of infection.2,3 This method 
may be selected with more severe or local injuries associated 
with displaced intra articular fractures of knee and ankle. 
External fixation, considered the treatment of choice by many 
traumatologists, has the disadvantages of bulky frames and 
frequent pin tract infections, non-unions, and mal-unions.2,4 Intra 
medullary nailing, locked or unlocked has become an attractive 
option since image intensifier has made closed intramedullary 
nailing possible. Nail is a load sharing device and is stiff to 
both axial and torsional forces. Closed nailing involves least 
disturbance of soft tissue, fracture haematoma and natural 
process of bone healing as compared to other forms of internal 
fixation. Intramedually nails, such as Lottes and Ender nails, 
used without reaming, have been employed successfully in 
the treatment of open tibial fractures and have been associated 
with low rates of postoperative infection. They are, however 
contraindicated for comminuted fractures, as there tends to be 
shortening or displacement of such fractures around these small 
nails. The locking of intramedullary nails to the major proximal 
and distal fragments decreases the prevalence of mal-union of 
comminuted fractures. Until recently, however, all interlocking 
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intramedullary nailing involved reaming, which destroys the 
endosteal blood supply.5 In view all these factors this study was 
done with the objective of assessing the outcome of the closed 
tibial fracture management by intramedullary nailing. 

Aims and objectives
To study the clinical and radiological outcomes of Interlocking 
intramedullary nailing in the management of closed 
tibialdiaphyseal fractures in terms of–
a. Time required for union.
b. Range of movements of knee and ankle joints.
c. Rate of mal-union. 
d. Rate of non-union
To assess the factors associated with the outcome of surgical 
management of tibialdiaphyseal fractures by IL-IM nailing.

MATERIAL AND METHODS
This study was done in the department of Orthopaedics in 
Meenakshi Medical College and Research Institute, Enathur, 
kanchipuram. This study was done for period of 2 years among 
patients attending the Orthopaedics. Outpatient department 
and casualty. The study participants presented and diagnosed 
as closed tibial diaphyseal fractures were admitted to the 
hospital after fulfilling the inclusion and exclusion criteria as 
given below. A total of 20 patients fulfilled the inclusion and 
exclusion criteria and these patients were informed about the 
surgical procedure and the informed consent were obtained 
for participating in the study, ensuring the confidentiality. 
Institutional ethical clearance was obtained before starting the 
study. 

Inclusion Criteria
1. Patients of age between 20 – 60 years. 
2. Both Males and Females. 
3. Closed fractures. 

Exclusion Criteria
1. Patients of age less than 20 years and more than 60 years. 
2. Fractures with Segmental loss of bone. 
3. Compound fractures 
4. Diaphyseal fractures extending into ankle and knee joint. 
5. Pathological fractures. 

Surgical Technique: Patients were operated under spinal / 
general anaesthesia. Patient was placed in supine position over 
a radiolucent operating table. The injured leg was positioned 
freely, with knee flexed 90o over the edge of operating table. We 
did not use tourniquet in our patients. 

Determination of Nail Length: We measured the length of nail 
by using the guide wire. The exposed length of the guide wire is 
subtracted from its total length of 950 mm. 

Determination of Nail Diameter: The diameter is determined 
based on the size of last reamer used. A nail measuring 1 mm 
smaller than the last reamer is used. 

Procedure: A vertical midline incision is used. The patellar 
tendon is split in the midlne. After selecting the point of insertion 
a curved bone awl is used to breach the proximal tibial cortex. A 
ball tip guide wire of 3 mm diameter x 950 mm length is passed 
into the medullary canal antegradely across the fracture site 
after closed reduction with image intensifier guidance. Serial 
reaming is done in increments of 1 mm. A nail of the measured 

length and diameter which is 1 mm less than the last reamer is 
mounted in the jig and negotiated down the medullary canal 
and across the fracture. The distal locking is done by free hand 
technique with the help of image intensifier. Proximal locking 
with one or two screws is done using the jig.

Post-Operative Care: Active knee, ankle and toe mobilization 
is started when patient recovers from anesthesia. All the patients 
in our series were allowed non weight bearing standing on the 
1st post op day except in 2 patients who had associated upper 
limb fractures. In all our patients sutures were removed on 
the 11th or 12th postoperative day. Partial weight bearing was 
commenced depending upon the type of fracture, rigidity of the 
fixation and associated injuries. Further follow up was done at 
4 weekly intervals and each patient was individually assessed 
clinically and radiographically according to the proforma. The 
outcome of the study was assessed by the following methods:

Functional Results: Detailed analysis of function of the patient 
was done on the basis of the following criteria by Klemm – 
Borner et al6, 1986. 

Excellent
• Full knee and ankle motion
• No muscle atrophy
• Normal radiographic alignment

Good
• Slight loss of knee and ankle motion (<25º)
• Less than 2cms of muscle atrophy
• Angular deformity of <5º

Fair
• Moderate (25º) loss of knee or ankle motion
• More than 2 cms of muscle atrophy
• Angular deformity of 5-10º

Poor
• Marked loss of knee or ankle motion ( > 25º)
• Marked muscular atrophy
• Angular deformities > 10º

STATISTICAL ANALYSIS
The outcomes were measured in terms of Excellent, Good, 
Fair and Poor and the Chi – square test was done as test of 
significance. The general socio- demographic variables and the 
fracture related risk factors were assessed in statistical analysis. 

RESULTS
The present study includes 20 closed fractures of the tibial shaft 
surgically treated with closed interlocking intramedullary nailing 
from June 2009 to May 2011 in the Department of Orthopaedics 
at Meenakshi medical college hospital and RI, Enathur. The 
patients were followed up for an average of 13months. All 
except one patient was available for follow up at the close of 
this study. Majority of the patients were from age group 20 – 
39 years (90%). The youngest patient was 22 years old and 
oldest patient was 60 years. Majority of the patients were male 
(75%) and only 25% were female patients. The major mode of 
injury in our study was road traffic accident. The predominant 
tibial fracture pattern was oblique (40%).Majority of fractures 
occurred at middle and distal third (95%).In our study most of 
the cases were associated with fibula fracture. In most of the 
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patients PWB was started on 21 to 30 days postoperatively. Ten 
patients were progressed to protected FWB at 8 to 12 weeks 
postoperatively. Of the remaining 10 cases full weight bearing 
was started at 4-8 weeks in 2 patients and after 12 weeks in 8 
patients. Secondary procedure in the form of dynamisation of 
the nails was done in 15% of patients, usually between 12-16 
weeks. In one case we did bone marrow injection at 14 weeks. 
One case developed deep wound infection for whom despite a 
trial of IV antibiotics for 6 weeks infection failed to subside 
and hence wound debridement followed by nail removal and 
external fixation was done sequentially. Following this the 
fracture did not show any progress to union for 5 months before 
being lost to follow up. The end results of all 20 cases are 
summarized here. All the cases had a follow up ranging from 4 
to 28 months (Table-1).

1. Union: Nineteen of the 20 fractures united. The time to 
union ranged from 12 to 32 weeks with an average of 20 weeks. 
Fourteen fractures united before 20 weeks and 5 fractures united 
between 20 to 30 weeks. The one case of non-union secondary 
to deep infection was lost to follow up 5 months after the 
secondary procedure (Table-1).

2. Range of movements: In 13 patients (65%) full Range of 
knee motion was attained in 12 weeks. Less than 25º loss of 
knee motion was noted in 5 cases. In two patients more than 25º 
loss of knee motion was noted. In 15 patients (75%) full range 
of ankle motion was attained in 12 weeks. Less than 25º loss of 
ankle motion occurred in 4 cases. In one case there was more 
than 25º loss of ankle motion (Table-1).

3. Mal-union: Varus angulation was noted in one case which 
was less than 7.5º.

4. Infection: One patient developed superficial wound infection 
andone patient developed deep wound infection.

5. Anterior Knee pain: In our study 3 patients (15%) 
complained of pain at the knee joint. The results of our study 
under the above categories are as follows, 13 cases (65%) had 
excellent results.5 cases had good results (25%) and two cases 
(10%) had poor results (Table-1).
In our study, statistical analysis proved that, “type of fracture” 
showed a p value less than .05 which is significant, whereas 
the other variables like age, gender, mode of injury, associated 
fibula fracture, mode of locking were not associated with the 
outcome of the surgery (Table-2).

DISCUSSION
Age Distribution: The average age of all cases in my study was 
31.35 years. The fracture was more common in the age group of 
20 – 39 years. Other similar studies had similar age distribution 
as of our study, Whittle et al7 in a study of 50 cases of fractures 
of tibia reported an average age of 34 years. Singer and Kellam8 
had an average of 36 years in their study of 43 tibial shaft 
fractures. In another study of 72 fracture of tibia conducted by 
Bonatuset. Al9, the average age was 30.3 years (Table-1).
Sex Distribution: There were 15 male and 5 female patients 
showing male preponderance. Bonatus et al showed a sex 
distribution of 52 men and 19 women in their study while Singer 
and Kellam et Al had 30 males and 11 females in their study 
(Table-1).

Variables Frequency and percentage
Sex 
Male
Female

15 (75%)
5 (25%)

Age
Below 34
Above 34

13 (65%)
7 (35%)

Mode of injury
Fall
Fall of weight
Road traffic accident

3 (15%)
2 (10%)
15 (75%)

Side
Left
Right

9 (45%)
11 (55%)

Level
Distal 1/3rd
Middle 1/3rd
Upper1/3rd

6 (30%)
13 (65%)
1 (5%)

Type
COmminuted
Oblique
Spiral
Tranverse

2 (10%)
8 (40%)
4 (20%)
6 (30%)

Fibular fracture
Yes
No

15 (75%)
5 (25%)

Locking
Dynamic locking
Static locking

5 (25%)
15 (75%)

Secondary procedures
Bone marrow injection
Dynamisation
Nil

1 (5%)
3 (15%)
15 (75%)

Anterior knee pain
No
Yes

17 (85%)
3 (15%)

Knee range of movements
0-800

0-1000

0-1200

0-1300

FULL

1 (5%)
1 (5%)
3 (15%)
2 (10%)
13 (65%)

Ankle range of movements
0-300

0-500

Full

1 (5%)
4 (20%)
15 (75%)

Union
12 -20 Weeks
20-30 Weeks
Non union

14(70%)
5(25%)
1(5%)

Result
Excellent
Good
Fair 
Poor

13 (65%)
5 (25%)

0
2 (10%)

Table–1: Showing Frequency distribution of the study participants

Mode of injury: In our studythe major mode of injury was 
road traffic accidents accounting for 10 cases. Three patients 
sustained fracture after a fall and two patients sustained fracture 
due to fall of heavy object on the leg. In a study by Bonnevialle 
P et al10 out of 38 patients studied there were 25 motor vehicle 
accidents (17 two-wheel, 8 four-wheel), 5 sports accidents, 2 
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Variables Excel Good Poor P-value
Sex
Male
Female

10
3

4
1

1
1

0.684

Moi
Fall
Fow
Rta

0
2
11

2
0
3

1
0
1

0.125

Side
Left
Right

6
7

2
3

1
1 0.962

Level
D/3
M/3
U/3

4
9
0

2
2
1

0
2
0

0.324

Type
Comm
Oblq
Spiral
Tran

1
8
0
4

1
0
3
1

0
0
1
1

0.043

Fib
Yes
No

8
5

0
5

0
2

0.166

 Anaes
Ea
Ga
Sa

10
1
2

4
1
0

2
0
0

0.743

Locking 
Dynamic 
locking 
Static 
locking

3
10

1
4

1
1

0.684

Table–2: Showing the distribution of variables versus outcome of 
the surgery

home falls, and 6 others (Table-1).
According to E.A.Nicollet al11 the final outcome of surgical 
management of tibial fractures is directly proportionate to the 
severity of initial trauma which inturn is determined by the 
degree of initial displacement, comminution and soft tissue 
injury. As per the above study the more severe the fracture, 
the higher the rate of complications and longer the period of 
healing, whatever the method of fixation used. 
In the current study of 20 cases of closed fractures of the 
shaft of tibia who were treated by closed reamed interlocking 
intramedullary nailing followed up for an average of 13 months 
showed excellent out come in terms of rate of union, range of 
movements and relatively less rate of mal-union and Infection.

CONCLUSION
Our study has proved that Closed reamed interlocking 
intramedullary nailing is a fairly good option in the management 
of most closed diaphyseal fractures of the Tibia. The investigator 
adopted early mobilization, simpler follow up, avoiding repeated 
visits, frequent plaster changes and check radiographs which 
paved the way for obtaining such a moderately better results.
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Study to Know the prevalence of Microvascular Complications in 
Type 2 Diabetes Mellitus Patients
Sandeep Kumar Jain1, M.S. Johri1

ORIGINAL RESEARCH

ABSTRACT

Introduction: The increased incidence of diabetes mellitus has 
imposed great burden on health all over the world.Type 2 Diabetes 
mellitus is insidious in onset and has many patterns of presentation 
which commonly militate against early detection and diagnosis. 
Thus most patients present late with the exacerbation of symptoms 
and complications, in the form of metabolic abnormalities and 
angiopathies. Microvascular complications include retinopathy, 
nephropathy, and neuropathy. Diabetic retinopathy and 
Nephropathy are the commonest causes of blindness and chronic 
renal failure worldwide respectively. Study aimed to check the 
prevalence and clinical profile of microvascular complications in 
type 2 Diabetes Mellitus patients. 
Material and methods: The study was an observational cross-
sectional study of 320 type 2 Diabetics Mellitus who matched 
the inclusion criteria, attending the Department of Medicine 
(outpatient/inpatient), Sukh –Sagar Medical College and Hospital, 
Jabalpur,(Madhya pradesh ) from May 2015 to April 2016. Cases 
were screened for vascular complications as per ADA criteria, 
data tabulated and analyzed. SPSS software package was used for 
Statistical analysis.
Results: The mean age of presentation was 54years ± 12.30 
with male:female ratio of 1.86:1.00. The prevalence of Diabetic 
Retinopathy, Nephropathy, Neuropathy was 30%, 47%, 
23%,respectively.
Conclusion: There was a significant correlation between 
prevalence of diabetes and increased waist circumference and 
Body mass index. There was highest prevalence of Nephropathy 
followed by Ratinopathy in central Indian population. The 
screening for complications in all cases of Diabetes Mellitus is 
highly recommended.

Keywords: Type 2 Diabetes Mellitus, Microvascular 
complications, Retinopathy, Nephropathy, Neuropathy 

INTRODUCTION
Diabetes Mellitus happens to be the commonest of all metabolic 
diseases worldwide. Type 2DM is the commonest form of 
diabetes constituting 87% of the disease burden. The global 
prevalence of diabetes is estimated to increase from 4.1 % 
in 1995 to 5.6% by the year 2025.1 Recent estimates suggest 
that the incidence of diabetes is rising globally, particularly 
in developing countries (eg: India). The number of people 
with diabetes in India currently is around 66.8 million and is 
expected to rise to 101.2 million by 2030. An estimated 80-
85% of the global population with diabetes lives in developing 
countries.2 The onset of T2DM is often insidious and silent. The 
asymptomatic phase of hyperglycemia accounts for the relatively 
high prevalence of complications at initial presentation.3 
Diabetes is a systemic disorder characterized by metabolic 
abnormalities and angiopathies.4-7 Microvascular complications 
include Retinopathy, Nephropathy, and Neuropathy. Diabetic 
Retinopathy can be defined as damage to microvascular 

system in the retina due to prolonged hyperglycaemia. Diabetic 
retinopathy is primarily classified into non proliferative and 
proliferative diabetic Retinopathies.8 Neuropathy is considered 
the most common micro-vascular complication of the T2 
DM.9,10 It can be classified as peripheral, autonomic, proximal 
and focal. Diabetic polyneuropathy also called distal peripheral 
neuropathy affectes the peripheral nervous system and is by far 
the most common type of neuropathy seen in T2DM.11 Diabetic 
polyneuropathy (DPN) is the major risk factor for amputation and 
hence a significant cause of morbidity.12 Diabetic Nephropathy 
is the leading cause of chronic renal failure worldwide and 
is responsible for renal failure in about 33% of patients who 
undergo dialysis. Microalbuminuria indicates an increased risk 
of progression to Nephropathy as well as an elevated risk of 
cardiovascular events in Diabetic patients.13 
Study was aimed to check the prevalence and clinical profile 
of microvascular complications in type 2 Diabetes Mellitus 
patients.

MATERIAL AND METHODS
320 cases of Type 2 DM attending the Department of Medicine, 
Sukh Sagar Medical College and Hospital, Jabalpur between 
May 2015 to April 2016 contributed a sample of this study, 
by the random sampling and after taking informed consent. 
Subjects were put to detailed clinical workup, Laboratory 
diagnosis of Diabetes Mellitus was confirmed by criteria laid 
by the American Diabetes Association (ADA).3 Peripheral 
Neuropathy was regarded as the bilateral loss of ankle jerks 
or gross sensory deficit in both feet as per standard criteria. 
Blood glucose was estimated by the ortho-toluidine, while 
glycosylated hemoglobin by the modified chemical method of 
Flickinger and Winterhalter. Lipid profile and serum creatinine 
were determined in all the patients. Ethical clearance was 
obtained from the ethical clearance board of the college.

Exclusion Criteria
1) Type 1 Diabetes Mellitus
2) Any other severe illness(eg. Hypertension)
3) Refusal to be a part of the study
4) Pregnancy
A thorough neurological assessment of samples was done. 
Presence of sensory neuropathy was defined by symptoms 
of tingling and numbness over the extremities (bilaterally 
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symmetrical) with or without impaired touch, vibration sense or 
joint position sense. Presence of motor neuropathy was noted. 
Autonomic dysfunction in the form of resting tachycardia, 
orthostatic hypotension, gastroparesis/ diarrhea or abnormal 
sweating was noted. Ten gram monofilament was used to 
note any reduced sensation due to neuropathy. Dilated pupil 
fundoscopy was carried out in all patients by an ophthalmologist 
and retinopathy was defined and graded. 
Presence of microablumin in two urine samples whin in a 
period of six months taken as criteria for detecting Diabetic 
Nephropathy. Blood glucose, glycosylated hemoglobin, Lipid 
profile and serum creatinine were determined in all patients.

STATISTICAL ANALYSIS
SPSS software package was used for the analysis. Statistical 
significance was defined as a p value <0.05 Student’ s t-test and 
Chi-square test was used to calculate the significance between 
the variables.

RESULTS 
In this study, 208 (65%) were males and 112 (35%) were 
females. The mean age was 54 years ± 12.30. The maximum 
incidence of diabetics was seen between 54-66 years. Table-1 
shows various metabolic parameters in the study population. 
The patients presenting with diabetic complications of 
retinopathy, nephropathy and neuropathy were 30%, 47%, and 
23% respectively. Fundus examination revealed that 28 cases 
had non-proliferative diabetic retinopathy and two cases had 
proliferative retinopathy and it was statistically significant 

(p<0.05). Microalbuminuria and Macroalbuminuria were seen 
in 40% and 7% cases respectively. Table-2 shows correlation 
of HbA1C with diabetic complications. The high incidence 
of complications especially Microvascular occur in patients 
having >7 HbA1C. Microvascular complications Retinopathy, 
Nephropathy and Neuropathy were 30.0%, 47.0% and 
23.0%, respectively. Table-3 shows p values of the vascular 
complications.

DISCUSSION
This study has been done over a period of 12 months in cases 
of T2DM attending the outpatient and inpatient Department of 
Medicine, Sukh- Sagar Medical College and Hospital Jabalpur. 
Chronic complications are responsible for most of morbidities 
and mortalities associated with diabetes and these usually 
occurred after many years of uncorrected elevated blood sugars 
level. Since patients with type 2 diabetes mellitus may have 
elevated blood sugars level for several years prior to diagnosis, 
these patients may have high chances of complications 
specially Microvascular at the time of diagnosis. The overall 
prevalence of Diabetic Retinopathy was 30%, only 3.125% 
of patients had proliferative retinal changes that is similar to 
2.6% and 2.8% reported by Abera Ejigu14 and Mengistu.15 A 
study was done in India on prevalence of microvascular and 
macrovascular complications in T2DM patients. Noted the 
prevalence of Diabetic retinopathy (23.7%), among which 
3.7% was proliferative.16 Diabetic kidney disease is a dangerous 
complication of Type 2- Diabetes mellitus. Earlier, studies has 
founded that Diabet ic nephropathy is present in about 15-17% 

Parameters Diabetics Diabetic Retinopathy Diabetic Nephropathy Diabetic Neuropathy
Age 54. ± 12.3 56 58 56
BMI 27.± 12.2 27.4 28 28.1
Waist circumference 89.14 ± 9.40 90 90.6 92.2
FBS 206 ± 71.6 224 209 223
PPBS 300 ± 98 340 352 346
HbA1C 8.60 ± 2 9.1 9.6 9.5

Table-1: Mean and Standard Deviation of the Metabolic Parameters of Diabetic patients

HbA1C (%) Number Diabetic retinopathy Diabetic nephropathy Diabetic neuropathy
<7 10 03 04 03
7 -8 116 43 48 25
8-9 55 13 26 16
>9 140 59 37 44

Table-2: HbA1C in Correlation with Diabetic Micro vascular Complications

Micro vascular Complications Number Percentage (%) P value
Diabetic retinopathy 96 30 0.02
Diabetic nephropathy 150 47 0.004
Diabetic neuropathy 74 23 0.42
Significant p <0.05.

Table-3: Prevalence of Micro vascular Complications of Diabetes Mellitus

Micro vascular Complications Drivsholm et al14 Weerasuriya et 
al15

Hoorn study16 Our study
Male Female

Diabetic retinopathy 5.4 4 `15.2 1.9 30
Diabetic nephropathy 48.1 37.4 29 26.7 47
Diabetic neuropathy 19.1 19.1 25.2 48.3 23

Table-4: Comparison of Prevalence of Micro vascular Complications with Other Studies
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of patients of newly diagnosed type 2 Diabetics.17 Thus our 
study shows that 47% patients having Diabetic nephrop athy. 
this difference is due to inclusion of all T2DM patients (new 
and old) in this study.Most patients with nephropathy were 
diabetic for more than 8 years. On considering BMI, most of 
the patients with BMI 25-30 developed nephropathy. These 
findings suggested that Indians are at increased risk of T2- 
DM and its complication, at a relatively lower BMI, because 
Asians-Indians pheno-type.18 The prevalence of neuropathy in 
Indians was 23%, which was more when compared to that in 
Hong Kong (13%).19 Asian patients had more evidence of macro 
and micro vascular disease at diagnosis of diabetes, compared 
to European patients.eg.- Drivsholm et al14 and Weerasuriya et 
al.15 Table-4 shows prevalence of complications of T2DM in the 
various studies.

CONCLUSION
Large proportion of T2DM patients presented with various 
microvascular complications because of insidious and 
silent onset of T2DM and hence this disease acts as a silent 
killer. There is high prevalence of Nephropathy (47%) and 
Retinopathy (30%) in cases of T2DM which is statistically 
significant. The prevalence of Neuropathy is 23% which is 
statistically also not insignificant. HbA1C levels predict the 
prevalence of complications and there is moderate correlation 
between HbA1C and blood glucose levels. Thus the screening 
for the complications of Diabetic patients is very useful in the 
preventive management of disease. Screening with simple tests 
such as Fundoscopy and urine Microalbuminuria at diagnosis 
for all cases of diabetes, is essential to identify the complications 
at an early reversible stage.
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Prevention of Haemodynamic Changes during Laryngoscopy and 
Endotracheal Intubation- A Clinical Study of Oral Ivabradine
Rajesh Kunwer1, Mamta Joshi2, Saurabh Pathak3

ORIGINAL RESEARCH

ABSTRACT

Introduction: Laryngoscopy and Intubation causes lot of 
haemodynamic changes which can have deleterious effects 
on patients. This study evaluates the role oral Ivabradine on 
haemodynamics during laryngoscopy and intubation of trachea 
during general anaesthesia.
Material and methods: A prospective randomised study was 
conducted in fifty ASA grade-I patients undergoing various 
procedures under general anaesthesia. They were randomly 
divided into two groups. The group I (Test group, n=25) received 
oral Ivabradine 5mg one Tab. at 9.00 pm on the evening before the 
day of surgery and another one hour before intubation. Patients in 
group II (control group, n=25) received the placebo.
Results: The result of the study was that haemodynamic 
parameters were more stable in Test group as compared to Control 
group. 
Conclusion: Ivabradine is extremely useful drug to prevent 
the abnormal increase in heart rate and blood pressure during 
laryngoscopy and tracheal intubation.

Keywords: Ivabradine, Attenuation, Haemodynamic, 
Laryngoscopy, Intubation.

INTRODUTION
Endotracheal intubation, commonly performed procedure can 
cause a rapid and dramatic haemodynamic changes which 
can adversely affect the patient in perioperative period.1 
Hypertension and tachycardia have been recognised since 
1950. They have been commonly associated with intubation 
under light general anaesthesia due to manipulation during 
laryngoscopy and stimulation of epiglottis.Though they have 
little consequences in healthy but can be disastrous in patients 
with hypertensive,raised intracranial pressure,aneurismal 
vascular disorders and ischaemic heart desease.2 Complications 
that might arise are acute left ventricular failure, arrhythmias, 
intracranial haemorrhage and pulmonary oedema.Convulsion 
may be precipitated in eclmptic patients. Almost all types of 
arrhythmias have been documented. Various types of techniques 
have been advocated in high risk patients3 which includes topical 
and or Intravenous Lignocaine, Deep inhalational anaesthesia, 
Ganglion blockers, precurarization, Narcotic analgesics, 
Adrenoceptor blocking drugs, Nitroglycerine, Calcium channel 
blockers and techniques like minimising laryngoscopy time(less 
than 15 sec),the use of LMA’s etc.
Ivabradine is a very unique drug being classified as cardiotonic 
agent which is highly selective inhibitor of “If” channels.
This blockade results in decrease in slope of spontaneous 
depolarisation leading to increase in time interval between 
successive action potentials in SA node thereby decreasing the 
heart rate. As Ivabradine’s binding site is located intracellular, 
it requires an open “If “channel to reach to its binding site.

It is quite different from the beta blockers as Ivabradine 
reduces the rate without compromising haemodynamics in 
unhealthy, compromised patients.4 The drug can be used 
in both hypertensive and normotensive patients. It has no 
negative ionotropic effects and can be used in asthmatics too 
where beta blockers are contraindicated.It does not blunt the 
hypoglycaemic response, does not increase the sensitivity of 
diabetics to oral hypoglycaemic agents.5 It reduces heart rate 
without producing precipitous fall in blood pressure hence 
it is useful in patients with angina, CAD, Cardiac failure and 
Obstructive cardiomyopathies where the risk of oxygen supply 
may be of prime importance.6,7 Aim of our study was to evaluate 
the attenuation of haemodynamic response by Oral Ivabradine 
during Laryngoscopy and Intubation in general anaesthesia. 

MATERIAL AND METHODS
The study was conducted on fifty patients. They were selected 
randomly from General surgery and Gynaecology departments 
undergoing various procedures in general anaesthesia belonging 
to ASA Grade-I. The patients were in age group of 30-50 
years comprising both sexes were included in our study. Their 
informed consent and ethical clearance was obtained from 
patients and college ethical board respectively.
Patients selected underwent open cholecystectomies, 
Abdominal and Vaginal Hysterectomies, Uterine fibroid and 
Tubo-ovarian surgeries. All the patients were assessed clinically 
preoperatively and presence of any medical disorder and history 
of any drug intake was ruled out.Patients with any systemic 
problems were excluded from the study.Patients with heart 
rate less than 60 per minutes and systolic blood pressure less 
than 100mm of Hg or ECG abnormality were also excluded 
from study.Difficult intubation cases were also not been taken.
All patients underwent investigations namely complete urine 
analysis, Haemogram, Blood chemistry, X-Ray chest and ECG.

Group-1 (Test Group): Comprising 25 patients, who received 
Oral Ivabradine (5mg) one tablet. At 9.00 PM in the night before 
the day surgery planned. Another 5mg tab. was given one hour 
before Laryngoscopy and intubation.

Group-2 (Control Group): Comprising 25 patients who 
received placebo.
The premedication, induction agent and muscle relaxant to 
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facilitate intubation were standardised for both the groups. 
Intravenous line was put and Ringer Lactate solution 
was started.Premedication with Inj. Midazolam 1 mg and 
Ondensetran 4mg were given slowly intravenously about 
20 minutes before induction. Patient were also connected 
with Nihon Kohden Multipara Monitor to monitor ECG 
Lead II, NIBP,SpO2Respiration and EtCO2.All patients were 
preoxygenated by 100% O2 for 3 minutes. Patients were induced 
with Inj. Propofol 2.5mg /kg intravenously. Intubation was 
facilitated with by succinyl Choline 1.5 mg/kg. Lungs ventilated 
with 100% O2 for one minutes.In whole process intubation was 
timed at 60 minutes, after Ivabradine treatment in Group-1 as 
well as after Group-2 the Placebo group. Intubation achieved 
with appropriate size of cuffed Portex tube orally by Macintosh 
laryngoscope blade.Intubation was achieved within 15-20 
seconds.Anaesthesia was maintained by Vecuronium Bromide 
0.08mg/kg top-up doses; and intermittent positive pressure 
ventilation with O2 and N2O (50%:50%) using circle absorber 
connected to Dragers Fabius Plus workstation.
Surgery was not allowed to commence till the recording 
were completed which was around 10 minutes. After that inj. 
Fentanyl 2mcg/kg and Isoflurane were started for maintaining 
the anaesthesia needed for surgical procedure.Patients were 
reversed with Inj. Neostigmine 0.05mg/kg and Glycopyrrulate 
0.04mg/kg. All patients were followed in the post-operative 
period for any side effectsof in both the groups.

The Parameters recorded were: Heart Rate, Systolic Blood 
Pressure, Diastolic Blood pressure and Mean Arterial Pressure.

The recordings we noted at various intervals as - 
Preoperatively (after Premedication), At Induction or Intubation, 
1 minute after intubation, 3 minutes after intubation, 5 minutes 
after intubation, 8 minutes after intubation, 10 minutes after 
intubation. 

STATISTICAL ANALYSIS
SPSS version 21 was used for statistical analysis. Test of 
significance between groups were carried out by student t-test 
or modified t-test. 

RESULTS
Fifty patients, undergoing elective surgery were selected for the 
study. The patients were randomly divided into two groups of 
25 patients each.

Group-1 (test group): Patients who received oral Ivabradine 
pre-treatment.

Group-2 (Control group): Who received placebo.
The test group comprises of 12 males and 13 females, and the 
Control Group comprises 10 male and 15 females. The range 
for age was 30-50 years while the range for weight was 45-63 
kg in both groups.
Mean heart rate which was 102.86 at preoperative time was 
gone up to 120.88 during intubation and it was still at 110.64/
min. after 10 minutes, while in test group it was 82.6/min. which 
rose only upto 85.43 during intubation and came down to 73.46 
at 10 minutes (Table-1 and Graph-1).
In control group Mean systolic blood pressure which was 
128.65 preoperatively gone up to 140.90 mm of Hg.at 1min. 
and it was still 136.09 mm of Hg at 10 min. while in test group it 

remained 119.76 at preoperatively went to 127.60 at 1 min. and 
was 120.20 at 10 min (Table-2 and Graph-2).
In control group Mean diastolic pressure which was 83.09 at 
preoperative level rose to 91.43 at intubation and reached to 
87.56 mm of Hg at 10 min. while in Test group the values were 
76.62 at preoperative to 82.04 at intubation which came down to 
74.21mm of Hg at 10 min (Table-3 and Graph-3). 
In control group Mean blood pressure which was 98.35 at 
preoperative level rose to 108.65 at 1min. and was still at 101.56 
mm of Hg at 10 min. while in Test group the values were 92.00 
at preoperative to 95.12 at 1min. which came down to 89.90 mm 
of Hg at 10 min (Table-4 and Graph-4).
The above tables and graphs show that haemodynamic 
parameters recorded in preoperative period, during intubation 
and after 1,3,5,8 and 10 min. were found to be very significant( 
p value <0.05).

DISCUSSION
Cardiac and hemodynamic disturbances following 
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laryngoscopy and endotracheal intubation with traditionally 
used anaesthetic techniques were first reported by REID 
and BRACE in 1940.7-9 They reflect as rise in heart rates and 
blood pressure(systolic,diastolic and mean arterial pressures) 
specially peaks are seen after 30-45 seconds after laryngoscopy. 
These changes may be transient but may have serious and 
life threatening consequences if patients has cardiovascular 
and cerebral disorder.Sympathetic response to laryngoscopy 
has been studied and tackled in past by topical anaesthesia 
of pharynx,superior laryngeal nerve block, tracheal spray of 
lignocaine, increasing the depth by inhalational agents, alpha 
and beta blockers, both alpha and beta blockers e.g. Labetelol, 
Nitroprusside, Cacium channel blockers, Nitroglycerine and 
strong narcotics etc.10-13

King et al in 1951described pressure response to laryngoscopy 
and intubation during anaesthesia.14 Study of Prys Roberts 
et al in 1970 concluded that reflex response occurred in both 
treated and untreated hypertensive patients and the risk was 
more in later.They suggested Beta –Blockers to attenuate the 
response.15 J. Gilbert Stone et al in 1988 have shown exaggerated 
haemodynamic responses undoubtly cause a large increase in 
oxygen demand. Beta Blocking prophylaxis was given by Pierce 
Fox, John Sear Lynne in 1988 for patients with hypertension 
and Ischaemic heart disease and concluded that reflex response 
to Laryngoscopy and intubation was blocked by Labetalol 
more effectively than Atenolol or Oxprenolol. In 1994 Wang 
et al studied the effectiveness of bolus dose of Esmolol in 
attenuating haemodynaemic response.16 In the present study, oral 
Ivabradine, was used to attenuate the haemodynamic responses 
to laryngoscopy and endotracheal intubation and the same were 
compared with a placebo group.Blood pressure and heart rate 
response to laryngoscopy and intubation was studied in both the 
groups. The pre-induction parameters of haemodynamic(i.e. after 
premedication) showed a slight increase in the systolic, diastolic 

and mean arterial pressures, when compared to the values noted at 
the pre anaesthetic evaluation. The difference was not statistically 
significant, and these values were taken as basal values. After 
induction and intubation the surgeon was not allowed to operate 
till ten minutes (duration of observation) because ivabradine has 
no analgesic properties and skin incision could have raised the 
heart rate and blood pressure giving false result.
The advantage of Ivabradine in our study were – Good 
attenuation of heart rate response,14-20 mild attenuation in blood 
pressure response, intraoperative protection against abnormal 
cardiovascular response in perioperative period, good response 
to pressure effects during extubation, drug with minimal side 
effects. No side effects with these dosages were observed during 
study. The drug in our study as we observed can be used even 
in normotensive patients to prevent unwanted tachyarrhythmias 
commonly seen during induction of general anaesthesia. 
Ivabradine is simple, safe, economical and easy to use drug for 
achieving satisfactory haemodynamic goal during induction, 
laryngoscopy, intubation, peroperative and also in immediate 
postoperative period.21

CONCLUSION
Ivabradine is extremely useful drug to prevent abnormal rise in 
heart rate during laryngoscopy and intubation. It also minimises, 
though not fully effectively, the rise of blood pressure but helps 
to bring down baseline blood pressure within short period of time 
(approx.3 minutes.). It has proved safe in patients with diabetes 
mellitus, asthma, Ischaemic heart disease, angina pectoris and 
cardiomyopathies. Its stabilizing effect of haemodynamics also 
extends up to extubation and immediate post-operative period. 
With the dosages we used in our study there were no side effects 
seen in patients.
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Prognostic Importance of ST-T Changes in ECG in Acute Stroke
Piyush Saxena1, Lakshya Kumar2, N C Dwivedi3, P C Saxena4

ORIGINAL RESEARCH

ABSTRACT

Introduction: Patients of acute stroke without any primary heart 
disease develop changes in ECG, these ECG changes are many a 
times related with the prognosis. Aim of the study was to evaluate 
the significance of major and minor ST-T changes in ECG as 
a method of prediction of outcome in stroke patients without 
primary heart disease.
Material and Methods: This prospective study consisted 132 
patients (82 males and 50 females) with acute stroke, presented 
to the hospital within 48 hours of onset of stroke during one year. 
Patients suffering from preexisting heart disease, previous stroke 
or electrolyte imbalance were excluded. The ECG were observed 
for ST-T changes and read according to the Minnesota Code. 
Follow-up assessment and outcome was evaluated during the 
hospital stay.
Results: Of the 132 patients with acute stroke included in this 
study, 61 (46.21%) patients had ischemic stroke and 71 (53.79%) 
patients had haemorrhagic stroke and; ST-T changes were seen 
in ECG of 72 (54.55%) patients while 60(45.45%) patients 
had normal ECG. In patients with ST-T changes, major ST-T 
changes i.e. ST-segment elevation were seen in 11.11% (n=8) 
whereas minor ST-segment changes i.e. ST-segment depression 
and T inversion were seen in 88.89% (n=64). Out of 72 patients 
with ST-T changes, 62.28% (n=47) expired during the hospital 
stay, among them 12.77% had major ST-T changes while 
87.23% had minor ST-T changes, and 37.72% (n=25) survived 
[p value=0.596]. Out of 60 patients with normal ECG, 46.67% 
(n=28)expired and 53.33% (n=32) survived. This outcome was 
statistically significant [p value=0.036].
Conclusion: Patients of Stroke with ST-T changes in ECG had 
higher mortality than those with normal ECG. Thus, ST-T changes 
in ECG has poor prognosis in patients of Acute Stoke.

Keywords: Acute Stroke, Electrocardiogram (ECG), ST-T 
changes, Prognosis.

INTRODUCTION
Stroke or cerebrovascular accident defines an acute vascular 
event in the brain and is a leading cause of death and disability 
worldwide. Acute stroke is a multi factorial condition with 
respect to prognosis. It is not possible to predict exact outcome 
of stroke with accuracy. The chances of survival in stroke depend 
on a great variety of variables.Cardiovascular complications 
are extremely commonfollowing stroke and represent a 
major form ofmorbidity. In 1930, the effect on the heart was 
demonstrated in experimental animals with brain injury.1 
Subsequently, several studies investigated the effect of brain 
injury on the heart and very few studies addressed the issue of 
the prognostic significance of these changes.2-3 The prognostic 
significance of various electrocardiographic changesin stroke 
like arrhythmiashas been well studied.4 Our study was done to 
study the prognostic significance of ST-T changes in ECG in 
patients of Acute Stroke. 

MATERIAL AND METHODS
This prospective study was conducted in the Department 
Medicine, S.R.N. Hospital, Allahabad, UP during a period of 
one year from July 2012 to July 2013. All patients (132 patients) 
of acute stroke presenting to the department within 48 hours of 
onset were included in the study, irrespective of age, sex or type 
of stroke and informed consent was taken from each patient. 
Patients presented after 48 hours of onset of acute stroke, prior 
stroke, intracerebral hemorrhage due to bleeding from brain 
tumor, stroke related to trauma, pre-existing heart disease, ECG 
changes other than ST-T changes and electrolyte disturbance 
(e.g. S. Calcium and Potassium) were excluded from the  
study. 
Diagnosis of acute stroke was established in all the patients by 
cranial tomography (CT scan) or magnetic resonance imaging 
(MRI scan). Detailed history and neurological findings were 
recorded in all the patients. All the patients were evaluated for 
cardiac disease by detailed history and clinical examination. 
A 12 lead ECG was recorded at the time of admission for 
analyzingST-T change as per Minnesota Code (MC). Cardiac 
biomarker Troponin-I was done to exclude cardiac origin of 
ST-T changes in ECG.
Follow-up of patients was done during their hospital stay 
regarding the in-hospital mortality.

STATISTICAL ANALYSES
Comparisons between the two groups were done using 
appropriate statistical methods including the chi-square test. 
Data analysis was carried out using the appropriate stastical 
software. P values less than .05 were considered significant. 

RESULTS
The study included 132 patients, 82 (62.12%) were males and 
50 (37.88%) were females. The mean age of the patients was 
67.04±8.90 years (range 50-89 years). Majority of the patients 
suffered hemorrhagic stroke n=71 (53.79%) as compared to 
ischemic stroke n=61 (46.21%). On analyzing ECG, 72 (54.55%) 
patients had ST-T changes while 60 (45.45%) had normal ECG. 
According to the Minnesota Code for ST-T changes in ECG, 8 
(11.11%) patient had ST-segment elevation, 24 (33.33%) had 
ST-segment depression and 40 (55.56%) patients had T-wave 
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inversion. Both the groups had similar age wise, sex wise and 
type of stokewise distributionof patients as shown in table-1 and 
2.
Patients with ST-T changes, 3 (0.04%) had mildly elevated 
troponin I level, which was done on next day of admission to the 
hospital while no patient with normal ECG had elevated level 
of troponin-I. This elevated troponin-I level was statistically 
insignificant. 
Among patients with ST-T changes, 47 (62.28%) patients expired 
during the hospital stay and 25 (37.72%) patients survived i.e. 
discharged from hospital; and the average duration of hospital 
stay was 7.4±1.1 days. Similarly, among patients with normal 
ECG, 28 (46.67%) expired and 32 (53.33%) patients survived; 
and the average duration of hospital stay was 6.6±0.8 days 
(Table-3). This comparative outcome of acute stroke patients 
with ST-T changes in ECG and normal ECG was statistically 
significant (p value=0.036).
In both the groups, mortality of patients with haemorrhagic 
stroke was higher (74.36% with ST-T changes and 59.37% with 
normal ECG) than the patients with ischemic stroke (54.54% 
with ST-T changes and 32.14% with normal ECG).

DISCUSSION
Primary cardiac disorders can lead to stroke5, but the idea 
that CNS disorder such as stroke may produce ECG changes 
is fairly recent. The electrocardiographic changes in patients 
with cerebrovascular accidents were noticed as early as 1937 
by Dozzi.6 ECG changes are present in anywhere from 60-90% 
of patients with intra-parenchymal or subarachnoid bleed and 
in about 5-20% of patients with acute ischemic stroke.7 The 
underlying basis is disordered repolarization process.2 There is 
a relation between these changes and sudden death in sufferers 
of stroke.8 The possible mechanism is through disturbances in 
autonomic regulation and massive stimulation of the sympathetic 
nervous system.9 The ECG abnormalities most frequently 
noted are ischemic changes 35%, prolongation of QT interval 
45% and disturbances in rate and rhythm 25%, which include 
atrial fibrillation, premature atrial and ventricular complexes, 
supra-ventricular and ventricular tachycardia (SVT and VT), 
torsadesde pointes or polymorphic ventricular tachycardia.10,11 
Stroke induced ECG changes are evanescent, resolving over a 
period of days to months. However, the frequency and severity 
of ECG changes is highest within 48 hours of the onset of stroke 
which explains the importance of continuous ECG monitoring 
for these patients.12

Electrocardiographic changes without demonstrable cardiac 
cause have been found in some patients with cerebrovascular 
accidents.13,14-17 FentzV et al18 in a study found that ECG changes 
are present in 60-90% of patients with intraparenchymal or 
subarachnoid bleed and in about 5-20% patients with acute 
ischemic stroke. Similarly in another study ECG changes found 
in 60% to 70% of patients with intracerebral hemorrhage, 
40% to 70% of patients with subarachnoid hemorrhage, and 
15% to 40% of patients with ischemic stroke.19 The ECG 
abnormalities most frequently noted are ischemic changes 
(35%), prolongation of QT-interval (45%), and disturbances in 
rate and rhythm (25%) e.g. atrial fibrillation, premature atrial 
and ventricular complexes, supra ventricular and ventricular 
tachycardia (SVT and VT), torsade de pointes or polymorphic 

ventricular tachycardia.11 Goldstein et al10 found that in stroke 
the commonest ECG alterations are: QT prolongation (32%), U 
wave alterations (13%), ST changes (21%), T wave inversion 
(15%). ECG abnormalities were present in 100 patients with 
acute cerebrovascular disease and previously normal heart, the 
abnormalities were more often seen in patients with intracerebral 
and subarachnoid hemorrhages, was reported in a study. QTc 
prolongation and ST segment and T-wave abnormality were the 
most common changes.1 In a study of Lindgren et al20 transient 
ST-T changes were found in 54% of patients with ischemic 
stroke with no primary heart disease.In our study, as we included 
stroke patients with only ST-T changes in ECG, so we could 
not compare the frequency of various ECG changes in stroke 
patients. In this study 33.33% (n=24) patients had ST-segment 
depression, 11.11% (n=8) had ST-segment elevation and 55.56% 
(n=40) patients had T-wave inversion, which showed frequency 
of various ST-T changes according to previous studies. 
Among the total of 72 stroke patients with ST-T changes in 
ECG,45.83% (n=33) patients suffered from ischemic stroke 
and 54.17% (n=39) patients suffered from haemorrhagic 
stroke. In the same study, 60 stroke patients with normal ECG 
were, 46.67% (n=28) had ischemia and 53.33% (n=32) had 
haemorrhage. A higher number of haemorrhagic stroke patients 
could be explained by the fact that the study was hospital based 
and cannot be generalised to whole population as shown by 
several studies. 
In this study, in both the groups, maximum number of patients 
(with ST-T changes n=33 patients and with normal ECG n=40 
patients) were in age group 61-70 years. S Vermeer et al21 found 
that age of 65 years or more doubled the risk of occurrence 
of stroke. Similar observation was made by TZ Ong et al22 in 
their study on stroke patients where the mean age of the stroke 
patients was 65 years.
Peter Appelros et al23 in a systemic review in 2009 found that 
the higher incidence rates of ischemic and intracerebral stroke 
observed in males than females of the same age, based on age-
adjusted data. A study conducted by Marwat MA et al24 in 88 
selected cases of stroke in which male were 62 (70.5%) and 
female were 26 (29.5%). Similar ratio of male and female 
patients was found in our study i.e. among the patients with ST-T 
changes, 44 (61.11%) were male and 28 (38.89%) were female 

ECG Finding Ischemic Hemorrhagic Total
ST-T changes 33 (45.83%) 39 (54.17%) 72
Normal ECG 28 (46.67%) 32 (53.33%) 60

Table-1: Stroke wise distribution

ECG Finding Mean age 
(Years)

Male Female

ST-T changes 66.04±8.90 44 (61.11%) 28 (38.89%)
Normal ECG 68.40±9.67 38 (63.33%) 22 (36.67%)

Table-2: Age and sex wise distribution

ECG Finding Expired Survived Average  
Hospital  

Stay(Days)
ST-T changes 47 (62.28%) 25 (37.72%) 7.4±1.1
Normal ECG 28 (46.67%) 32 (53.33%) 6.6±0.8

Table-3: Outcome of patients
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while among the patients with normal ECG, 38 (63.33%) were 
male and 22 (36.67%) were female respectively.
The most common cause of death in patients with stroke is 
cardiac.1 Earlier studies suggest that new ECG changes in the 
acute phase of stroke are associated with higher mortality.2 
Dogan A et al25 concluded that regardless of origin, ST-segment 
change in ECG can be a predictor of early mortality. In our 
study, 62.28% patients expired who had ST-T changes in ECG, 
as compared to 46.67% patients expired with normal ECG. The 
value were found to be statistically significant (p value=0.036).
Ischemia like and repolarization changes in ECG, that occurs 
in patients with acute stroke have been thought to be due to 
myocardial stunning, changes in autonomic nervous system and 
catecholamine mediated injuries. Some have attributed these 
changes to lesions in the insular cortex, which can lead to cardiac 
abnormalities such as ischemic-like changes, arrhythmias and 
even myocytolysis. This sometimes makes it difficult to make a 
diagnosis of heart disease in the presence of acute stroke.26

CONCLUSION
The observations of our study suggested that acute stroke 
patients with ST-T changes in ECG had higher mortality i.e. 
poor prognosis than acute stroke patients with normal ECG. 
And in acute stroke, every patient with ST-T changes in ECG 
may not have concurrent myocardial ischemia.
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Intramuscular Hemangioma arising from Frontalis Muscle: An 
Unusual Presentation
Gaurav Mittal1, Siddharth Sharma2, Anmol Agarwal3, Farhana Girkar4

CASE REPORT

ABSTRACT

Introduction: Intra-muscular hemangiomas (IMH) are a type 
of benign vascular tumors which are less commonly seen and 
constitute a small percentage (< 1%) of all hemangiomas. Due 
to their infrequency, deep location, and unfamiliar presentation, 
these lesions are seldom correctly diagnosed clinically. They must 
be considered in the differential diagnosis of unexplained pain 
and swelling in muscles.
Case report: Here, we report a case of a 25 year old male 
presenting with a soft tissue mass in the left frontal region, 
confirmed as intramuscular hemangioma based on imaging 
studies and histopathologic examination, treated by surgical 
excision which had no recurrence after a 1-year follow up.
Conclusion: Intramuscular hemangioma involving the orofacial 
region is a rare presentation and surgical excision of the tumor as 
primary treatment modality yields good results.

Keywords: hemangioma, intramuscular hemangioma, vascular 
malformation.

INTRODUCTION
Vascular anomalies are congenital lesions of abnormal vascular 
development.1 There are two main categories of vascular 
anomalies; tumors and malformations.2 Vascular tumors are 
endothelial neoplasms characterized by increased cellular 
proliferation and account for approximately 7% of all benign 
tumors, the majority of which develop in the head and neck 
region.2,3 Hemangiomas are the most common vascular tumors. 
They are rarely apparent at birth, grow rapidly during the first 
6 months of life, involute with time and do not necessarily 
infiltrate but can sometimes be destructive.1 They are 
categorized into two types: “infantile” or “congenital” with the 
infantile type being the most common tumour in infancy and 
occurring in approximately 10 % of the population. They occur 
most commonly in subcutaneous adipose tissue but may also be 
found in muscle.4,5 In the head and neck region, they occur very 
rarely in oro-facial muscles (<1%).6

One special form of hemangioma is intramuscular hemangioma, 
which is a rare benign congenital neoplasm accounting for <1% 
of all haemangiomas, and <20% of those found in the head and 
neck area.7 It is different from infantile cutaneous hemangioma, 
in that, no spontaneous regression is seen with IMH and is 
usually detected in the second or third decade of life. Their 
location and unfamiliar presentation may require sonography, 
magnetic resonance imaging (MRI) and sometimes angiography 
for accurate diagnosis.8,9 The masseter muscle is the most 
frequently involved site in the head and neck area accounting 
for 5% of all intramuscular haemangioma.10 The other muscles 
which may be involved include the trapezius, periorbital, 
sternocleidomastoid, and temporalis.8 The tongue, extra ocular 
and posterior neck muscles have also been reported to be 

involved with less frequency.11 Multiple treatments are available 
for symptomatic intramuscular hemangiomas and options 
include conservative management, systemic corticosteroids, 
embolization, radiation, sclerotherapy, and surgical excision.4 
Here, we report a rare case of intramuscular hemangioma of the 
frontalis muscle in forehead of a 25 year old male patient for 
whom surgical excision was carried out under GA.

CASE REPORT
A 25 year old male presented to the Department of Oral 
and Maxillofacial Surgery, Institute of Dental Studies and 
Technologies with a complaint of swelling in the forehead region 
above the left eye for the past 8 years and a second swelling 
on the right side of the face since birth (Figure-1). Patient 
gave history of trauma 8 years ago with subsequent gradual 
increase in size of the swelling. Patients father had a similar 
lesion on right side of the face which was not treated. Medical 
history was unremarkable. Clinical examination revealed a 
well circumscribed swelling about 4 x 6 cm in dimension, 
extending medially till midline and laterally upto lateral 2/3 of 
the left eyebrow. The overlying skin was normal and the surface 
smooth. Palpation elicited a soft fluctuant swelling which was 
non – pulsatile, non-mobile and non- tender with normal skin 
texture, and presence of step on lateral 1/3rd of supraorbital 
rim. The second lesion extended medially till angle of the 
mouth and laterally upto middle of the zygomatic arch and on 
palpation was soft fluctuant with an irregular surface. A clinical 
diagnosis of vascular malformation and a differential diagnosis 
of lipoma, hemangioma and dermoid cyst were considered and 
the necessary diagnostic workup was done.
Routine hematological investigations were within normal limits. 
PNS view showed a well- defined radiolucency approximately 
3x5 cm in dimension in left frontal region (Figure-2). MRI 
showed a homogenously enhancing lesion in left frontal and 
periorbital region with scalloping and thinning of underlying 
frontal bone and getting its blood supply from angular vessels 
and frontal scalp vessels (Figure-3). No obvious intracranial 
or intraorbital extension was noted. Based on the diagnosis, 
surgical excision of the lesion was planned under general 
anaesthesia. Prior to the incision, circumferential sutures were 
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placed all around the base of the lesion inorder to block the 
feeder vessels supplying the lesion (Figure-4). An elliptical 
incision was given on the surface of the lesion followed by blunt 
dissection (Figure-5). Supraperiosteal dissection was done and 
the entire mass was completely excised from the base with a 
margin of normal surrounding muscle to prevent recurrence. 
Flap approximation was done and the wound was sutured close 
following placement of a drain to prevent formation of dead 
space (Figure-6). Postsurgically antibiotics and analgesics were 
prescribed for a week. There was mild postoperative facial 
edema, which subsided within two weeks with no evidence of 
pain and significant cosmetic problem. The excised specimen 
(Figure-7) was sent for histological examination which revealed 
numerous small, medium sized and few large thick walled blood 
vessels in a cellular connective tissue stroma showing numerous 
fibroblasts, abundant muscle fibres and nerve bundles. RBC 
pooling within the vessel lumen as well as extravasation 
was noticed in areas and the features were suggestive of 
intramuscular hemangioma. The patient was followed up for a 
year and no new symptoms or recurrence of the lesion was seen.

DISCUSSION
Hemangiomas are benign proliferative vascular lesions 
characterized by increased endothelial turn over.8,10,12 They 
are usually seen at birth, undergo rapid growth followed by 
progressive involution over a period of years. Intra muscular 
hemangioma is a rare variant comprising < 1% of all 
hemangiomas, and < 20% of those involving the head and neck. In 
the maxillofacial region, the masseter muscle is most frequently 
involved, accounting for 5% of all intramuscular hemangioma 
followed by trapezius, periorbital, sternocleidomastoid, and 
temporalis. 
When examined histopathologically, the hemangiomas can 
be broadly categorized as capillary and cavernous. Allen and 
Enzinger in 1972 formed a classification system based on the 
vessel size; capillary, cavernous or mixed small/large vessel 
types. This classification correlates well with location and 
prognosis.13

In 1843, Liston was the first to report a case of intramuscular 
cavernous hemangioma naming it as an “erectile tumor.” In most 
cases, the tumor is seen to develop before the age of 30 years; 
thus requiring consideration of either trauma or congenital 
origin as a possible etiologic factor.8 However the exact cause of 
intramuscular hemangioma is largely unknown. They generally 
have no gender predispositions. In the present case the patients 
history of trauma could be a contributing predisposing factor to 
the development of the lesion. 
On clinical examination, the predominant complaint is presence 
of a slowly enlarging mass.15 Intramuscular hemangiomas 
rarely display any clinical symptoms or signs that reveal their 
vascular nature.12,15 Due to their fibro vascular nature they have a 
rubbery, firm texture and vascular bruits, thrills or pulsations are 
usually absent and pain may or may not be present. The lesion 
is non- fluctuant and largely immobile, although slight side 
to side movement may be possible opposite to the orientation 
of the muscle fibres. The overlying skin appears normal and 
discoloration present in other forms of hemangiomas is rarely 
seen. These features were consistent with the present case.
Most hemangiomas can be diagnosed on clinical examination 

Figure-1: 25 year old male with swelling in left frontal region and on 
right side of the face; Figure-2: PNS showing well defined radiolucency 
in left frontal region.

Figure-3: MRI showing homogenous enhancing lesion in left frontal 
and periorbital region; Figure-4: Circumferential suturing followed by 
elliptical incision

Figure-5: Dissection of the lesion; Figure-6: Closure of wound with 
placement of drain.

Figure-7: Excised tissue specimen.
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and do not require any investigation or any treatment as they 
tend to subside spontaneously. However, imaging is needed in 
cases of deep seated hemangioma with normal overlying skin 
or in cases of clinically atypical soft-tissue masses.16 When 
imaging is used, it is important to choose the modality based 
on the specific lesion and clinical situation. Conventional 
radiographs help in identifying phlebolith and calcifications, 
but they may not be specific. Ultrasonography and magnetic 
resonance imaging (MRI) are more accurate in the diagnosis of 
hemangiomas.
MRI has been shown to provide better detection and delineation 
of the extent of IMH than Computed tomography.8 MRI 
is superior because of its multiplanar capabilities and the 
distinct contrast between normal muscle and the IMH. The 
MRI findings of an intramuscular hemangioma consist of an 
intermediate signal on T1 weighted images and an intense 
signal on T2 weighted images, but it should be noted that not all 
intramuscular hemangiomas will give a high intensity signal on 
T2 weighted MRI.10,16 If pulsations, bruits, or thrills are evident 
on clinical examination, arteriography is indicated to identify 
large vessel communications.16 Colour doppler sonography 
is exclusively useful to demonstrate the vascular structures 
in and around the muscle and to evaluate the pathological 
changes like fibrosis and to detect calcifications. The presence 
of a color Doppler signal in a well-defined hypoechoic mass 
with heterogeneous echo texture should raise the possibility of 
hemangioma. Fine-needle aspiration cytology has been found 
to be of poor diagnostic value in most cases. In the present case, 
MRI was used as the primary diagnostic modality to detect the 
extent of the lesion.
Management of intramuscular haemangioma should be 
individualized according to its size, growth rate, anatomic 
accessibility of the tumor, age of the patient and cosmetic 
and functional considerations.12 Numerous approaches to the 
management of the IMH have been advocated such as steroids, 
sclerosing agents, radiation, cryotherapy, lasers, embolization, 
and ligation of the feeding vessel have all been used.8,18 The 
first line of medical treatment is corticosteroid, either topical, 
intralesional, or systemic. If the lesion does not respond to 
corticosteroid, second-line pharmacologic agents include 
vincristine or interferon alfa 2b. Sclerotherapy is done if the 
lesion is too large or too close to some important, structures 
or organs or when there is a need to debulk the tumor before 
surgery or cosmetic treatment.8 Recently, there have been 
reports of preoperative embolization of hemangiomas with 
muscle fragments as a technique to decrease intraoperative 
blood loss. However because of the destructive effect on normal 
tissues and lower rate of complete regression of the tumor, 
these non -surgical modalities are not as effective as surgical 
resection. Total wide excision of the tumour along with a small 
cuff of normal tissue is currently the most accepted treatment 
modality. Chen et al17 reported a case of intramuscular angioma 
in the frontalis muscle of the forehead in which excisional 
biopsy of the lesion was done. Lakshmi et al16 reported a case 
of intramuscular hemangioma in right side massectric region 
which was treated with surgical excision. Similarly in our case 
too, surgical excision of the lesion was used as an effective 
treatment modality. Local recurrences occur in approximately 
18% of IMH, usually as a result of incomplete surgical resection. 

Regional and distant metastasis has not been reported.13 In the 
present case no recurrence was seen at one year follow-up.

CONCLUSION
Intramuscular hemangioma should be considered in the 
differential diagnosis whenever an isolated muscle enlargement 
is encountered. An early and accurate diagnosis of the lesion and 
monitoring the vascularity with MRI angiography is of utmost 
importance to facilitate proper treatment. Complete resection 
minimizes the relapse rate of the tumor and results in favorable 
cosmetic outcomes offering a better life quality for the patient.
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A Study on Surgical Management of Clavicle Midshaft Fractures by 
Locking Plate
K. Ramkumar Reddy1, Jaisingh Rathod2, T Koneru Rao2

ORIGINAL RESEARCH

ABSTRACT

Introduction: Fractures of the clavicle is one of the most common 
injures of human skeleton. It has been traditionally treated non-
operatively. The present study was undertaken to study the role 
of surgical treatment in fresh displaced or comminuted clavicular 
fractures.
Material and Methods: Thirty adult patients with clavicular 
fractures treated surgically with locking compression plate 
and screws between September, 2013 to March, 2015.
Results: All thirty case of clavicle midshaft fractures were treated 
with pre contoured locking plate under general anaesthesia. 
Passive range of motion stated in third post op day. Average 
hospital stay was 10 days. The average time for fracture union is 
9.3 weeks (8 – 12 weeks). The functional outcome according to 
Constant and Murley score is excellent in 19 patients (63.3%) and 
good in 11 patients (36.7%).
Conclusion: This study shows stable fixation with pre contoured 
locking compression plate and screws for fresh displaced or 
comminuted middle third clavicle fracture gives immediate pain 
relief and prevents the development of shoulder stiffness and non 
union.

Keywords: Clavicle, injuries, fractures, internal fixation, 
methods, surgery, plate

INTRODUCTION
Clavicle fractures account for 2.6% of all fractures and for 44% 
of fractures around the shoulder.1 Middle third fractures account 
for 80% of all clavicle fractures. Most of the patients are men 
(68%), and left side involves more commonly (61%). Among 
middle third clavicle fractures, displaced ones account for 48% 
and comminuted ones account for 19%. Whereas fractures of 
the lateral and medial third of the clavicle account for 15% 
and 5% respectively.1 Recent studies in the adult literature 
have shown a greater prevalence of symptomatic malunion, 
nonunion, and poor functional outcomes after nonsurgical 
management of displaced fractures.2 Also persistent wide 
separation of fragments with interposition of soft tissue may 
lead to failure of closed reduction. There is 15% nonunion rate 
in widely displaced fractures of middle-third of the clavicle 
treated without surgery and all fractures with initial shortening 
of more than 2cm resulted in nonunion.3 Present research 
was planned to study the surgical management and to assess 
its functional outcome in fresh displaced mid shaft clavicular 
fractures, to study the complications associated with it and their 
management and to study the duration of union.

MATERIAL AND METHODS
The present study was carried out from September, 2013 to 
March, 2015 at Orthopaedics Department in Mahatma Gandhi 
Memorial hospital, Warangal. During this period 30 patients of 
clavicle mid shaft fractures were treated surgically.

Inclusion criteria
Adult male and female patients above 18 years who require 
surgical intervention for displacement and comminution at 
middle third clavicle fracture were included for this study after 
taking written consent from them.

Exclusion criteria
• Age < 18 years.
• Open fractures.
• Fracture in medial or lateral third of clavicle.
• Pathological fractures.
• Undisplaced fractures.
• Associated head injury.
• Associated with neuro vascular injury.
• Established non-union from previous fracture.
• Associated acromioclavicular joint dislocation.
Any medical contraindication to surgery or general anaesthesia 
(heart diseases, renal failure or active chemotherapy)
Patient information and history like Name, age, sex, his 
occupation and address were recorded. The detailed mode of 
injury was also noted. Informed consent was taken and there 
were no ethical issues.

Instruments (figure-1)
• 3.5 mm 7 to 9 hole Clavicle locking compression plate
• power drill
• 3.0 mm drill bit
• Bone levers
• Hexagonal screw driver
• 3.5mm universal drill guide
• Depth gauge
• 4.0 mm locking screw of varying sizes (12-20 mm)
• 3.5mm cortical screw of varying sizes (12-20 mm)
• General instruments like retractor, periosteal elevator, 

reduction clamps and bone lever.

Surgical technique: Under general anesthesia, patient was kept 
supine on table. A bolster was kept between the spine and medial 
border of scapula to get reduction of fragments. Under sterile 
conditions draping was done to the affected side of the clavicle. 
About 7-9 cms, incision was made in the anterior aspect of 
clavicle centering over the fracture site. The skin subcutaneous 
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tissue and platysma were divided without undermining the 
edges. The overlying fascia and periosteum were next divided. 
The osseous ends were freed from surrounding tissue. Minimal 
soft tissue and periosteum dissection was done. Fracture 
fragments were reduced and plate was applied over the superior 
aspect of the clavicle.
At the junction of the medial and middle third of the clavicle, 
the inferior surface is exposed so that a protective instrument 
can be inserted during drilling to prevent injury to neuorvascular 
structure (figure-2).
The locking compression plate was fixed to the medial and 
lateral fragment with locking screws/ cortical screws and at 
least three screws in medial and lateral fragment were applied.
Wound was closed in layers after ensuring meticulous 
hemostasis and sterile dressing was applied.

Post Operative care: Patients were kept NBM orally for 4 
to 6 hours post-operatively and Intravenous fluids and other 
medications were given as needed.

Follow up: Patient were advised to review at every 4weeks 
at outpatient department. On each follow up, patients were 
checked for any signs of infection, tenderness, instability, 
deformity. Range of shoulder movements were noted. On each 
visit X ray examination was done to assess fracture healing. 
Physiotheraphy was advised according to the postoperative time 
and stage of fracture union (Figure-3). Patients were followed 
up till radiological union.
The functional outcome were assessed by Constant and Murley 
score.4,5

RESULTS 
The present study consists of thirty patients with clavicle 
midshaft fractures were treated surgically with locking 
compression plate and screws between September, 2013 and 
March 2015 at Mahathma Gandhi Memorial hospital, Warangal. 
All the patients were available for follow-up and they were 
followed every 4 weeks. Results were analyzed both clinically 
and radiologically.
Among the thirty midshaft clavicle fracture patients, most were 
in the age group between 19-39 years (66%), above 50 years 
there were only 2 cases. Average age was 33.8 years.
In our study all patients were males, 17 cases were roadtraffic 
accident and13 patients were due to fall on shoulder. In this 
present study, patients with Robinson Type-2 B1 (Displaced 
with simple or butterfly fragment) classification were 17 
patients (56.6 %) and Type-2 B2 (displaced with comminution) 
classification were 13 patients (43.7%). Most of the patients in 
our study were operated within 5 days (28 patients - 93.3%). 
Two patients (6.7%) were operated after 5 days. In our study 
6, 7, 8, 9 hole plates were used to treat the fracture depending 
on the type and comminution. 6 hole plate in 3 patients (10%), 
7 hole plate in 12 patients (40%), 8 hole plate in 12 patients 
(40%) and 9 hole plate in 3 patients (10%). There were no major 
complications in this study.
The fracture was considered to be united when clinically there 
was no tenderness, radiologically the fracture line was not 
visible and full unprotected function of the limb was possible. 
Majority of the cases are united by the end of 10 weeks (86.6) 
and between 10 – 12 weeks (13.4%). There were no delayed 

union or non union cases. Average time for union is 9.3weeks.
The functional outcome according to Constant and Murley 
score is excellent in 19 patients (63.3%) and good in 11 patients 
(36.7%).

DISCUSSION
Clavicle fractures are regularly treated conservatively. Studies 

Figure-1: Instruments for implants.

Figure-2: Surgical details – Implant and important structures to be 
protected.

Figure-3: Pre op – Post op xrays and physiotherapy protocol.
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conducted by Hill et al6 in 1997, Nordqvist et al7 in 1998 and 
Robinson et al in 2004 found poor results following conservative 
treatment of displaced middle third clavicle fracture. There were 
various operative methods for the treatment of clavicle midshaft 
fractures like intramedullary K-wire fixation or Steinmann pin 
fixation and plate fixation. The procedures like intrameduallary 
K wire or Steinmann pin fixation result in low resistance to 
torque, carry risks of pin loosening and infection. Plates such as 
Sherman plates, dynamic compression plates, and semitubular 
plates can be effective in obtaining anatomical reduction, 
applying direct compression to the fracture site, and producing 
resistance to torque. However, it is very difficult to hold the 
plates to clavicle in severely comminuted cases.
In contrast, reconstruction plates can be manipulated to fit the 
contour of the clavicle to obtain firm fixation. With this plates 
penetration of the opposite cortex with screw may cause damage 
to the subclavian artery and brachial plexus.
The present study on surgical management of clavicle midshaft 
fractures by locking plate is compared with Bostman et al8 
study who treated middle third clavicle fractures by early 
open reduction and internal fixation with plate and screws in 
103 patients. It is also comparable with Cho et al9 study where 
41 patients with a clavicle midshaft fracture were treated by 
internal fixation with a reconstruction plate and reconstruction 
locking compression plate.
In our study, pre contoured locking plates were used in 
treatment of clavicle midshaft fractures instead of recon plate. 
The advantages with these plates include strong fixation due 
to locking between the screw and plate, and blood supply 
preservation due to minimal contact between plate and cortical 
bone.10 When LCPs are used to treat clavicle midshaft fractures, 
the risks of injury to the subclavicular artery or brachial plexus 
can be reduced because fixation can be achieved without 
the tip of the screw reaching the opposite bone cortex and 
periosteal stripping can be minimized to promote rapid union. 
It is believed that the surgery time can be reduced using LCPs 
because accurate plate contouring is not necessary and periosteal 
stripping could be minimized using self tapping screws.11

Complications such as screw loosening and plate failure were 
not observed in the pre contoured LCP group. distinct scars 
on the shoulder are currently considered major complications 
due to the increasing cosmetic demand. Four of our patients 
had hypertrophic scarring after surgery and complained of 
discomfort in carrying out their daily activities
This study had some limitations because of the small number 
of cases. 

CONCLUSION
In conclusion, bony union could be achieved with pre contoured 
Locking Plates and the clinical outcomes were satisfactory. 
Overall, operative procedures using pre contoured Locking 
Compression Plate can be effective in the treatment of clavicle 
midshaft fractures. All the fractures united and there was no 
delayed union and non union.
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Role of Bromfenac in the Prevention of Pseudophakic Cystoid 
Macular Edema
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ABSTRACT

Introduction: Pseudophakic Cystoid Macular Edema (CME) 
remains a common cause of reduced vision after cataract surgery. 
The aim of the present study was to assess the significance of 
Bromfenac along with corticosteroids which is used routinely for 
post operative cataract surgeries. 
Material and Methods: Among 1270 studied population, Group 
1 - 600 cases were treated with corticosteroids eye drops only for 
the period of 6 weeks in tapering dose. Group 2 - 600 cases were 
treated with corticosteroids eye drops for the period of 6 weeks in 
tapering dose and bromfenac eye drops twice daily preoperatively 
for 2 days and 4 weeks post operatively along with corticosteroids 
for 6 weeks in tapering dose. Group 3 - 70 cases were treated with 
both corticosteroids and Bromfenac for 8 weeks. 
Results: In patients not at risk were treated with corticosteroids 
only develop Pseudophakic CME in 15 (2.5%) patients out of 600 
patients. The patients not at risk were treated with corticosteroids 
with bromfenac combination, develop Pseudophakic CME in 2 
(0.33%) patients out of 600 patients. The patients at risk were 
treated with combination of corticosteroids and bromfenac, 
develop Pseudophakic CME in 20 (28.5%) patients out of 70 
patients. 
Conclusion: Bromfenac along with corticosteroids more 
effectively reduce the incidence of Pseudophakic Cystoid macular 
edema than either of the drugs alone.

Keywords: Corticosteroid, Bromofenac, Pseudophakic Cystoid 
Macular Edema

INTRODUCTION
Pseudophakic Cystoid Macular Edema (CME) remains 
a common cause of reduced vision after cataract surgery. 
Pseudophakic CME was first described by A. Ray Irvine and 
Donald Gass described that peak incidence occur at 6 weeks 
postoperatively.1,2 Pseudophakic CME is also called as Irvine-
Gass Syndrome.
Pseudophakic CME is the accumulation of extracelluar fluid 
in the outer plexiform and inner nuclear layer of the macula 
that occurs as a result of disruption of blood retinal barrier. 
They were of three types: Angiogrpahic Pseudophakic CME 
seen on flourescein angiography, which may be or may not be 
associated with reduced vision.3 Clinical pseudophakic CME 
associated with decreased visual acuity.4 Optical coherence 
tomography(OCT) definition is also proposed.5

Angiographic CME incidence is 15-30% worldwide.6 Clinical 
CME is 0.12-0.25%7, OCT CME is 41%.8 Risk factors for 
Pseudophakic CME are Capsular tear leads to vitrreous loss9, 
vitreous traction at incision site, retained lens fragments10, 
uveitis11, diabetes12, vascular diseases like Hypertension, CRVO 
etc., Type of IOL - ACIOL, Iris fixated IOL.13

Various methods are available to know the different types 
of Pseudophakic CME. Clinical CME is diagnose with 
Ophthalmoscopic examination which shows honey comb 
pattern. Angiographic pseudophakic CME diagnosed with 
Fluorescein angiography which shows petaloid pattern. OCT 
CME diagnosis by OCT which shows loss of foveal depression, 
retinal thickening and cystic hyporeflective area within macula.
Corticosteroids reduces the inflammation by inhibiting the 
phospholipase A2 and Non steroidal Anti-inflammatory drugs 
(NSAIDs) inhibit the COX, which is the major isoform.14 
Corticosteroids is the routinely used for treatment of post 
operative cataract surgeries. Side effects of Corticosteroids and 
NASIDS are glaucoma, conjunctival hyperaemia, toxic to the 
cornea in the form of punctate epithelial erosions on prolonged 
usage.
Corticosteroids and NSAIDS are used to prevent the CME, few 
studies suggest that they act synergistically.15 Hence this study 
has selected use of corticosteroids and Bromfenac to reduce the 
incidence of Pseudophakic CME.
The aim of the present study was to assess the significance of 
Bromfenac along with corticosteroids which is used routinely 
for post operative cataract surgeries

MATERIAL AND METHODS
This was a prospective study done for two years (2014 -2015) 
at Department of Opthalmology, Government General Hospital, 
Ananthapuramu. Ethical Committee was taken for doing this 
study and informed consent was taken from all the studied 
population before the start of the study.
Bromfenac (0.09%) eye drops was selected for doing this study 
among various NSAIDs because of many reasons such as 
reaches peak concentration in aqueous humor in 2-3 hours after 
administration, remain affectively for more than 12 hours and 
can be found in retinal tissue 24 hours16, rapidly penetrates to 
produce early and sustain drug levels in all ocular tissues17, no 
reports of systemic toxicity have been published and bromfenac 
has good topical tolerance effect with no incidence of adverse 
effects18, improves the visual acuity less retinal thickening19, 
more stable macular volume, used twice daily whereas other 
NSAIDS used four times a day.20

A total of 1270 cases were selected to do this study. For ease of 
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the study, the studied population were divided into three groups. 

Group 1 - Persons attending to Ophthal OPD for follow-
up after cataract surgery without any risk factors related to 
Pseudophakic CME

Group 2 - Persons attending to Ophthal OPD for follow-
up after cataract surgery without any risk factors related to 
Pseudophakic CME

Group 3 - Persons attending to Ophthal OPD for follow-up after 
cataract surgery with any risk factors related to Pseudophakic 
CME
Among 1270 studied population, Group 1 - 600 cases were 
treated with corticosteroids eye drops only for the period of 6 
weeks in tapering dose. Group 2 - 600 cases were treated with 
corticosteroids eye drops for the period of 6 weeks in tapering 
dose and bromfenac eye drops twice daily preoperatively for 2 
days and 4 weeks post operatively along with corticosteroids for 
6 weeks in tapering dose. Group 3 - 70 cases were treated with 
both corticosteroids and Bromfenac for 8 weeks.
All groups were advised to come for follow-up monthly once, 
and those patients were observed for 6 months or more for 
vision and ophthalmoscopic examination.

STATISTICAL ANALYSIS
All the results were entered and analyzed. Statistical analysis 
was done using Graph pad software by Fischer's exact test. The 
p value <0.05 is considered significant

RESULTS
A total of 1270 cataract surgery operated patients were 
selected to do this study. Post operative patients who were 
came for follow up, divided into 3 groups. Among 1270 most 
of the cataract surgeries were done by Posterior chamber IOL 
(Intraocular Lens) methods. 1250 (98.4%) surgeries by PC IOL 
and 20 (1.5%) were operated by AC IOL.
Out of 1270 patients, 70 (5.51%) were presented with risk 
factors for Pseudophakic cystoid macular edema. Among 70 
patients, most of them were Diabetics and hypertensives.
A total of 37 (2.91%) patients out of 1270 were developed 
Pseudophakic cystoid macular edema. Pseudophakic CME was 
observed most commonly in postoperative patients with risk 
factors (Group 3). 
In patients not at risk were treated with corticosteroids only 
develop Pseudophakic CME in 15 patients out of 600 patients 
(Table-1). The patients not at risk were treated with corticosteroids 
with bromfenac combination, develop Pseudophakic CME in 2 
patients out of 600 patients. The patients at risk were treated 

with combination of corticosteroids and bromfenac, develop 
Pseudophakic CME in 20 patients out of 70 patients.
On statistical analysis, p value was calculated. There is a 
significant association between groups (Table-2).

DISCUSSION
Pseudophakic cystoid macular edema is a potentially serious 
vision threatening complication of cataract surgery. Diagnosis of 
Pseudophakic clinically by presenting complaints of decreased 
vision, which is known as "Clinical Cystoid Macular Edema". 
Acute Pseudophakic CME is defined as CME which occurs 
within 6 months of cataract surgery. Chronic Pseudophakic 
CME is defined when CME occurs after 6 months of cataract 
surgery.
The etiology of Pseudophakic CME is multifactorial including 
hypotony, surgical trauma. Major cause is in aqueous or 
vitreous humor there is up regulation of inflammatory mediators 
like prostaglandins, cytokines, histamines after surgery. 
Inflammatory mediators are responsible for increase in vascular 
permeability by breaking down the blood aqueous and blood 
retinal barrier.21 In Outer plexiform and inner nuclear layer of 
the retina, accumulation of eosinophils occurs which creates 
cystic spaces and in turn coalesce of all spaces to form a large 
pocket of fluid in macular area.
In the present study, total of 37 (2.91%) patients out of 1270 were 
developed Pseudophakic cystoid macular edema. Pseudophakic 
CME was observed most commonly in postoperative patients 
with risk factors (Group 3).
In patients not at risk were treated with corticosteroids only 
develop Pseudophakic CME in 15 (2.5%) patients out of 600 
patients. The patients not at risk were treated with corticosteroids 
with bromfenac combination, develop Pseudophakic CME in 2 
(0.33%) patients out of 600 patients. The patients at risk were 
treated with combination of corticosteroids and bromfenac, 
develop Pseudophakic CME in 20 (28.5%) patients out of 70 
patients as per this study. 
Wittpenn et al15 observed none of the Clinical/OCT CME was 
reported from ketorolac patients, whereas 5 out of 278 patients 
who received perioperative prednisolone developed CME. Yavas 
et al22 reported that 15% of patients who received indomethacin 
only and 0% of patients who received perioperative and post 
operative topical indomethacin developed angiographic 
PCME. Many other studies supported that Pseudophakic CME 
incidence decreases with topical administration of NSAIDS23-25 
STudies also docuemnted that there is decrease in total macular 
volume and macular swelling on administration of NSAIDS.26

Bromfenac is an excellent drug with good pharmacokinteic 

Group 1 Group 2 Group 3
Total number of patients 600 600 70
Pseudophakic CME 15 2 20
Percentage of Pseudophakic CME 2.5% 0.33% 28.5%

Table-1: Incidence of Pseudophakic CME in 3 groups.

Group 1Vs Group 2 Group 2 Vs Group 3 Group 1 Vs Group 3
p value 0.0022 0.0001 0.0001
Significance SS ESS ESS
ESS - Extremely Statistically Significant; SS - Statistically Significant

Table-2: Showing significance of Pseudophakic CME incidence
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properties and have efficacy on clinical trials by topical 
administration. Bromfenac for prevention of pseudophakic CME 
was supported George Voyatzis et al27 who was documented by 
observing 4 case studies, combination of corticosteroids and 
bromfenac more effectively decrease CME than either class of 
agents alone. 
Predominantly Pseudophakic CME is observed in patients 
with risk factors, 28.5% when compared with post operative 
patients without risk factors. Patients who were diagnosed with 
CME were referred to higher specialty hospitals to consult 
retina specialist for further evaluation and management, as our 
institute is not having specialty clinic for retina.
In this study there is a significant decrease in incidence of 
Pseudophakic CME by preoperative and post operative 
instillation of both corticosteroids and bromfenac ophthalmic 
solutions. Incidence is more in patients with risk factors for 
Pseudophakic CME significantly when compared with patients 
without any risk factors
Use of corticosteroid with NSAID eye drops is more effective 
in reducing cystoid macular edema than corticosteroid 
monotherapy. Prolonged use of corticosteroids can cause 
raised intraocular pressure. It suggested that NSAIDs and 
corticosteroids may work effectively for prevention of 
Pseudophakic CME appearing after surgery. 
There are many recent advances has come now-a-days for the 
treatment of Pseudophakic Cystoid macular edema such as 
Intravitreal injection of triamicinolone, NSAIDS - Diclofenac28, 
Anti-VEGF, Infliximab29, Subcutaneous injection os INF-a30, 
surgical treatments like Laser vitreolysis, Parsplana vitrectomy.7 
All the treatmnet are still undergoing various trials and 
pathogenetic mechanism of Pseudophakic CME is not clearly 
known, which is not giving enough chances to find the targeted 
drug for prevention of Pseudophakic CME.
Conclusion: 
The Bromfenac 0.09% is preferred drug in reducing pain, post 
surgical inflammation and to prevent treat the cystoid macular 
edema after cataract surgery with no significant adverse effects. 
Bromfenac along with corticosteroids effectively reduce the 
incidence of Pseudophakic Cystoid macular edema.

ACKNOWLEDGEMENTS
We are thankful to staff of Department of Opthalmology for 
their cooperation while doing this study.

REFERENCES
1. Irvin SR. A newly defined vitreous syndrome following 

cataract surgery. Am J Opthalmol. 1953;36:599-519.
2. Gass JD, Norton EW. Follow up the study of cystoid 

macular oedema following cataract extraction. Trans Am 
Ophthalmol Soc. 1966;64:232-249.

3. Wright PL, Wilkson CP, Balyet HD et al. Angiographic 
Cystoid macular oedema after Posterior chamber 
implantation. Arch Ophthalmol. 1988;106:740-744.

4. Spade RF, Yannuz Xi LA, Sissco LJ. Clinical cystoid 
macular oedema with reduced visual acuity opthalmic 
surgery. 1993;24:262.

5. Kim SJ, Belair ML, Bressler NM et al. A method of 
repairing by using optical coherence tomography. Retina. 
2008;28:870-876.

6. Flash AJ. The incidence, pathogenesis and treatment of 
Cystoid macular oedema following cataract surgery. Trans 

Am Ophthalmol Soc. 1998;96:557-634.
7. lowenstein A, Zus D. Post surgical Cystoid macular 

oedema. Dev Ophthalmol. 2010;47:148-159.
8. Parentel Utine CA, Ozburker et al. Evaluation of macular 

oedema by optical coherence tomography. Curr Eye Res. 
2007;32:241.

9. Reese AB, Jones IS, Cooper WC. Macular changes 
secondary to vitreous traction. Am J Ophthalmol. 
1967;64:544.

10. Cohen SM, Davis A, Cukrowskic C. Cystoid macular 
edema after Parsplana vitrectomy fro retained lens 
fragments. J Cataract Refract Surg. 2006;32:1521-1526.

11. Selais MR, Kim SJ, Thorne JE et al. Incidence of cystoid 
macular edema after cataract surgery in patients with 
and without uveitis using OCT. Am J Ophthalmol. 
2009;148:128-135.

12. Schmeir JK, Halpers MT, Govert DW et al. Evaluationof 
cost for cystoid macular oedema among patients after 
cataract surgery. Retina. 2007;27:621-628.

13. Flach AJ. The incidence, Pathogenesis and treatment of 
CME following cataract surgery. Trans Am Ophthalmol 
Soc. 1998;96:557-634.

14. Shelsta HN, Jampol LM. Pharmacologic therapy of 
Pseudophakic CME 2010 update. Retina. 2011;31:4-12.

15. Wittpenn JR, Silverstein S, Heier J et al. A Randomized 
masked comparison of topical NSAIDS plus steroid alone 
in low risk cataract surgery patients. Am J Ophthalmol. 
2008;146:554-560.

16. MC Namara T, Baktyan GA, Deshmuk HM et al. 
Concentration of radioactivity in ocular tissue following 
topical bromfenac ophthalmic solution presented. The 
association for research in vision and ophthalmology. 2006.

17. Cho H, Wolf EJ. Management ocular inflammation and pain 
following cataract surgery focus on bromfenac ophthalmic 
solution. Clin Ophthalmol. 2009;3:199-210.

18. Jones J, Francis P. Ophthalmic study of topical bromfenac 
twice daily non-steroidal anti inflammatory agent. Expert 
Opin Pharmacother. 2009;10:2379-85.

19. Cable M. Comparison of bromfenac 0.09% to other 
NSAIDs after cataract surgery, pilot evaluation of visual 
acuity, macular volume and retinal trhickness at a single 
site. Clinical Ophthalmol. 2012;6:997-1004.

20. Rho DS. Treatment of acute pseudophakic CME Bromfenac 
Vs other NSAIDs. J Cataract Refrac Surg. 2008;29:2378-
2384.

21. Benitah NR, Arroyo JG. Pseudophakic cystoid macular 
edema. Int Ophthalmol Clin. 2010;50:139-153.

22. Yavas GF, Ozturk F, Kusbeci T. Preoperative topical 
indomethacin to prevent Pseudophakic cystoid macular 
edema. J Cataract Refract Surg. 2007;33:804–807.

23. Wolf EJ, Braunstein A, Shih C, Braunstein RE. Incidence 
of visually significant Pseudophakic macular edema after 
uneventful phacoemulsification in patients treated with 
nepafenac. J Cataract Refract Surg. 2007;33:1546–1549.

24. Miyake K, Nishimura K, Harino S, et al. The effect 
of topical diclofenac on choroidal blood flow in early 
postoperative pseudoaphakias with regard to cystoid 
macular edema formation. Invest Ophthalmol Vis Sci. 
2007;48:5647–5652.

25. Asano S, Miyake K, Ota I et al. Reducing angiographic 
cystoid macular edema and blood-aqueous barrier 
disruption after small-incision phacoemulsification 
and foldable intraocular lens implantation: multicenter 
prospective randomized comparison of topical diclofenac 



Sreenivasulu, et al. romfenac in the Prevention of Pseudophakic Cystoid Macular Edema

International Journal of Contemporary Medical Research  
ISSN (Online): 2393-915X; (Print): 2454-7379   | ICV: 50.43 | Volume 3 | Issue 7 | July 2016

2011

0.1% and betamethasone 0.1%. J Cataract Refract Surg. 
2008;34:57–63.

26. Almeida DR, Johnson D, Hollands H et al. Effect of 
prophylactic nonsteroidal anti inflammatory drugs on 
cystoid macular edema assessed using optical coherence 
tomography quantification of total macular volume after 
cataract surgery. J Cataract Refract Surg. 2008;34:64–69.

27. George Voyatzis, Anil Pitalia, Colin Vize and Madhavan 
Rajan. Topical Bromfenac for Pseudophakic Cystoid 
Macular Edema – Case Reports. European Ophthalmic 
Review. 2012;6:230–5.

28. Soheilian M, Karimi S, Ramezani A, Peyman GA. Pilot 
study of intravitreal injection of diclofenac for treatment of 
macular edema of various etiologies. Retina. 2010;30:509–
515.

29. Arevalo JF, Wu L, Hernandez-Bogantes E. Intravitreal 
TNF inhibitors in the treatment of refractory pseudophakic 
cystoid macular edema: a pilot study from the pan american 
collaborative retina study group [abstract]. In: American 
Academy of Ophthalmology Annual Meeting; 16–19 
October; Chicago, IL; poster 247

30. Deuter CM, Gelisken F, Stubiger N, et al. Successful 
treatment of chronic pseudophakic macular edema (Irvine-
Gass syndrome) with interferon alpha: a report of three 
cases. Ocul Immunol Inflamm. 2011;19:216-218.

Source of Support: Nil; Conflict of Interest: None

Submitted: 27-05-2016; Published online: 29-06-2016



 www.ijcmr.com

International Journal of Contemporary Medical Research  
Volume 3 | Issue 7 | July 2016   | ICV: 50.43 | ISSN (Online): 2393-915X; (Print): 2454-7379

2012

e- Learning, Effective tool in Medical Education and Student 
Experience
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ABSTRACT

Introduction: Learning is a permanent change in the behavior 
as a result of planned experiences. e-learning is the use of 
electronic media. The aim of the study is to know and evaluate 
student experience for this novel blended teaching and learning 
experience. 
Material and Methods: The students chosen for this prospective 
cross sectional analysis were students of MBBS, 2nd Phase. At 
the end of the fourth week of continuous e-learning sessions, 
the questionnaire was posted. Students opinion were collected 
regarding course content, course delivery and learning experience. 
Results: 50% of the students are very comfortable with e-learning. 
Out of the 40 students, 24 (60%) expected satisfaction, 06 (15%) 
were not regular because of reasons like system failure and poor 
student compliance. 10 (25%) students were happy with regular 
class room teaching. 
Conclusion: E-learning is upon the faculty to recognize the need 
for introduction of new forms of education and to implement 
blended education. It encourages student community to learn with 
newer education techniques with more and more enthusiasm.

Keywords: e-learning, modules, students.

INTRODUCTION
Learning is a permanent change in the behavior as a result of 
planned experiences. It results from the interaction between 
what we knew, new information we encounter and what we do 
as we learn. Education is changing from Socratic methods to 
cyber learning. Technology is increasingly influential factor in 
education and it's a boon to education, it offers powerful learning 
tools such as multimedia and virtual learning environments. 
Online resources can reach out across time and space barriers.
e-learning is the use of electronic media. "e" should mean 
exciting, energetic, enthusiastic, emotional, extended, excellent, 
educational and electronic.1 
1."e" should be everything, engaging and easy. 
2. e- Learning enhances both students and instructors education 
experience. 
It's a process of learning, where computers are used at each 
step, enrollment, content delivery, evaluation, assessment and 
support. When e-learning is combined with traditional learning, 
it is called blended learning.
Education and training is one of the largest sector in world 
economy. e-learning is recognized as having the power to 
transform the performance and knowledge skills. It has the 
potential to improve the quality of learning, improve access to 
education and improve cost effectiveness in education.2 
The aim of the study was to know and evaluate student experience 
for this novel blended teaching and learning experience.

MATERIAL AND METHODS
The students chosen randomly for this prospective cross 

sectional analysis were students of MBBS, 2nd Phase. Study 
was done in 2015 August. Students with little information 
technology (IT) knowledge, who knows how to use personal 
computers and smart phones were chosen. Topics were posted 
to them. An integrated approach to the teaching was taken 
up. Basic concepts like Anatomy, Physiology were dealt and 
followed by Pathology in detail. Clinical diagnosis, discussion 
on signs and symptoms and finally therapeutic details were 
discussed.
At the end of the fourth week of continuous e-learning 
sessions, the questionnaire was posted. Student’s opinion were 
collected regarding course content, course delivery and learning 
experience.
In the present study, 2 to 3 topics of pathology and case reports 
were discussed. The level of understanding was evaluated 
between two groups. Group-1 - Blended learning, i.e., regular 
class room teaching and e-learning. Group-2 - with class room 
teaching alone. 
All the students completing the module were given a 
questionnaire. The questionnaire included 2 types of questions. 
1. Those that invite over all comments. 2. Those that invite 
comments on specific aspects of the module.3

The questions asked for over all comments are3:
1)  Detail up 3 aspects of the module that you have found most 

useful.
2)  Detail up 3 aspects of module that you could improve upon.

STATISTICAL ANALYSIS
Student’s comments on comfortableness in using e-learning 
were evaluated and tabulated with the help of Microsoft Office 
2007.

RESULTS
All 40 students after completing the module, students 
understanding nature was assessed by asking them simple 
questions whether they are comfort with modules or not 
(Figure-1). 50% of the students were very comfortable with 
e-learning.
After analysis of students answers to various questionnaire at 
the end of 4 weeks, there satisfactoriness was calculated. Out 
of the 40 students, 24 (60%) expected satisfaction, 06 (15%) 
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were not regular because of reasons like system failure and poor 
student compliance. 10 (25%) students were happy with regular 
class room teaching (Table-2).

DISCUSSION
e-learning is distance education using internet and other 
information technologies. e-learning will develop new 
educational methods and it will increase the opportunities and 
increases educational effectiveness.4

e-learning has come to play an important role as a method to 
provide university education across national borders, mainly in 
Europe, USA and Australia.2

In the present study, 50% of the students are very comfortable 
with e-learning., 25% were quite comfortable and 25% were 
uneasy with e-learning.
Out of the 40 students, 24 (60%) expected satisfaction, 06 (15%) 
were not regular because of reasons like system failure and poor 
student compliance. 10 (25%) students were happy with regular 
class room teaching in this study.
In spite of e-learning being promoted as an effective tool in 
learning methods, it's not yet promoted to full scale utilization. 
This situation seems to be due to the fact that universities and 
learners do not have the needs for e-learning, or that they do 
not realize that the need really exists. The important and vital 
requirement in e-learning is a student motivation.5 A highly 
motivated student who doesn't require the initiation by a teacher 
is the element of priority in e-learning. e-learning is used by 
working students, i.e., those who are having a job and want to 
improve their skill and knowledge.
Students at medical colleges can use e-learning, where in 
teachers can directly upload their presentations, lectures on the 
e-learning sites. Using log on credentials, students can have 
access to the presentations, download them to their computers or 
hand held devices. Since e-learning is available on the internet, 
it is easy for the faculty to manage the course, content, either 
from the department or from the hospital.

CONCLUSION
Tele education doesn't include traditional learning practices, it 

can be used as blended learning method. In blended learning 
method, tele education technology is combined with traditional 
instructor led training but a lecture is supplemented by online 
tutorial.
E-learning is upon the faculty to recognize the need for 
introduction of new forms of education and to implement blended 
education. It encourages student community to learn with newer 
education techniques with more and more enthusiasm.
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Satisfactory Unsatisfactory Irregular
No. of Students 24 6 10
Percentage 60% 15% 25%
Table-2: Assessment of students satisfactoriness towards e-learn-

ing programme
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Figure-1: Assessment of student comfort
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ABSTRACT

Introduction: Delay in the extraction of mature cataracts can 
result in Phacomorphic glaucoma. It is an acute secondary angle 
closure glaucoma caused by intumescent lens, most commonly. 
The present study was undertaken to know the incidence, risk 
factors of phacomorphic glaucoma.
Material and Methods: This is a prospective case-control 
study done in the year 2015 at Department of Ophthalmology, 
Government Medical college/Government General hospital, 
Ananthapuramu. Phacomorphic glaucoma was diagnosed by 
Intraocular Pressure of more than 21 mmHg, intumescent cataract 
with signs and symptoms of phacomorphic glaucoma, axial length 
and anterior chamber depth. 
Results: The Mean Intra ocular pressure of phacomorphic 
glaucoma was 47.6±7.3 mmHg and of mature cataract was 
15.2±8.5 mmHg. It was Light perception in phacomorhic 
glaucoma and Hand movement was observed mature cataract. 
The mean axial length was 22.8±1.12 among phacomorphic 
glaucoma, shorter than mature cataract, where the mean axial 
length was 23.6±2.13. 
Conclusion: Screening of all elderly age group in communities 
is necessary to reduce the incidence of phacomorphic glaucoma 
and other lens induced glaucoma and also require regular follow-
ups to achieve good prognosis by reducing IOP (Intra Ocular 
Pressure).

Keywords: Axial Length, Intra ocular Pressure, Phacomorphic 
Glaucoma.

INTRODUCTION
Glaucoma is not as single disease process but a group of disorders 
characterized by a progressive optic neuropathy resulting in a 
characteristic appearance of the optic disc and specific pattern 
of irreversible visual field defects that are associated frequently 
but not invariably with raised Intraocular pressure.
Lens induced glaucomas may occur by different mechanisms. 
1.Phacomorphic glaucoma is caused by intumescent lens it is 
a type of secondary angle closure glaucoma, which is most 
common type of lens. 2.Phakolytic glaucoma is a secondary open 
glaucoma in which lens proteins leaked in anterior chamber. 
3.Phacotopic glaucoma in which hyper mature cataractous lens 
may subluxate.
Delay in the extraction of mature cataracts can result in 
Phacomorphic glaucoma. It is an acute secondary angle 
closure glaucoma caused by1-3 1. Intumescent lens i.e., swollen 
cataractous lens due to rapid maturation of cataract or sometimes 
following traumatic rupture of capsule, most common type. 
2.Anterior subluxation or dislocation of lens and spherophakia. 
Swollen lens pushes the iris forward and obliterate the angle 
resulting in secondary acute angle closure glaucoma further the 
increased iridolenticular contact also causes potential pupillary 
block and iris bombe formation.4

Medical treatment to control IOP by IV mannitol. Systemic 
acetazolamide or topical B blockers are also effective to 

decrease IOP. Laser iridotomy may be effective in breaking 
the angle closure attack, in turn reduce Intraocular Pressure. 
Cataract extraction with implantation of PCIOL (Posterior 
Chamber Intra ocular Lens) is the definite treatment.
In western countries incidence of phacomorphic glaucoma 
is less. 3.9% of all cataracts were phacomorphic glaucoma 
in India.5 Incidence of Phacomorphic is glaucoma is high in 
developing countries, due to delay in the extraction of cataract 
or mature lens because people with low socioeconomic status 
cannot afford for the surgery, illiteracy and seeking medical 
advice is also less.
The present study was undertaken to know the incidence, risk 
factors of phacomorphic glaucoma.

MATERIAL AND METHODS
This was a prospective case-control study done in the year 
2015 at Department of Ophthalmology, Government Medical 
college/Government General hospital, Ananthapuramu. Ethical 
committee has approved to do this study and informed consent 
was taken from all the studied population.
A total of randomly selected 80 patients were evaluated to do 
this study and were divided into two groups: 

Group 1 - 40 patients were with phacomorphic glaucoma, 
considered as cases.

Group 2 - 40 patients were with mature cataracts but without 
phacomorphic glaucoma, considered as controls. Controls were 
selected such that age and sex matches with cases. 
Phacomorphic glaucoma was diagnosed by Intraocular Pressure 
of more than 21 mmHg, intumescent cataract with symptoms 
such as unilateral transient blurring of vision, colored halos 
around light, headache, brow ache and eye ache on the affected 
side, self termination of attack due to physiological miosis and 
signs as demonstration of deep anterior chamber open angle as 
identified by slit lamp examination. Those patients presented to 
OPD with features of phacomorphic glaucoma were considered 
as cases
A Mature cataract is defined as the stage where there is a 
complete opacification of lens i.e., whole of the cortex is 
involved. Lens become pearly white in color. Such a cataract 
is also labeled as 'ripe cataract'. Among controls patients with 
pre-ocular surgeries, any ocular tumors, ocular injuries were 
excluded from the study.
Details regarding all the studied population such as age, sex, 
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socioeconomic status were entered into excel sheet. Cases and 
controls affected eyes were examined by measuring Intraocular 
Pressure, axial length, anterior chamber depth, Both eyes 
corrected visual acuity (BCVA).
Intra ocular Pressure (IOP) was measured using Goldman 
Applanation Tonometry, BCVA was assessed by using Snellen 
chart and Both Axial length and anterior chamber depth was 
measured using contact A-scan ultrasonography at this tertiary 
care hospital Axial length and anterior chamber depth was 
measured by two optometrists and an average of ten readings 
was considered.

STATISTICAL ANALYSIS
Statistical analysis was done using Graph pad software, as the 
p value <0.05 were considered significant. Descriptive analysis 
was used to infer results.

RESULTS
In this prospective study, 40 cases and 40 controls were 
considered with phacomorphic glaucoma and mature cataract 
without phacomorphic glaucoma respectively.
All the studied population were selected in the age group of 
40-90 years. Cases and Control groups were considered such 
that M:F ratio was 1:1. The mean age of Group 1 was 68.8±5.2 
and Group 2 was 69.4±3.05 (Table-1). Socioeconomic Status 
was analyzed by considering fathers education, income and 
occupation. Most of the patients were under upper lower 
(42.5%) followed by lower middle class (30%).
On BCVA assessment using Snellen chart shown poorer 
visual acuity among phacomorphic glaucoma (Group 1) when 
compared to mature cataract (Group 2). It was Light perception 
among Group 1 and Hand movement was observed in Group 
2. Axial length and Anterior Chamber Depth were lesser in 
Phacomorphic Glaucoma when compared to Mature cataract 
(Table-2). Axial length was statistical significance in between 
group 1 and 2. There was no statistical significant difference of 
Anterior chamber depth between phacomorphic glaucoma and 
mature cataract.

DISCUSSION
Phacomorphic glaucoma is a type of lens induced glaucoma, 

where its pathophysiology is secondary angle closure glaucoma 
that may occur as result of hyper mature cataract formation. 
Gifford has recommended before cataracts changes to 
hypermature, early extraction of lens is needed.6

Risk factors responsible for phacomorphic Glaucoma are age 
above 60 years4,7, female gender7,8, Axial length <23.7 mm3, 
narrow anterior chamber.9

In the present study the mean age of Group 1 was 68.8±5.2 and 
Group 2 was 69.4±3.05. Most of the patients were under upper 
lower (42.5%) followed by lower middle class (30%). Lee JW et 
al4 observed the incidence of Phacomorphic glaucoma is more 
in above 60 years age group and female gender, as in correlation 
with the present study. Low Socioeconomic group people are 
predominantly affected by Phacomorphic glaucoma.11,2

The Mean Intra ocular pressure of Phacomorphic glaucoma was 
47.6±7.3 mmHg and of mature cataract was 15.2±8.5 mmHg in 
this study. Diagnosis of glaucoma mainly by IOP measurement 
above 21 mmHg12, whereas average of presenting is above 40 
mmHg.1,13 Gonioscopy is a good diagnostic method for the 
diagnosis of Phacomorphic glaucoma, but it should not use in 
the presence of corneal edema from the acute IOP elevation.1 
Lee JW et al4 observed that the mean IOP among Phacomorphic 
glaucoma was 49.5±11.8 mmHg and among control eyes were 
16.7±1.7 mmHg.
On BCVA assessment using Snellen chart shown poorer 
visual acuity among Phacomorphic glaucoma (Group 1) when 
compared to mature cataract (Group 2). It was Light perception 
among Phacomorphic glaucoma patients and Hand movement 
was observed in mature cataracts without phacomorphic 
glaucoma as per this study. Visual acuity among Phacomorphic 
glaucoma in this study is similar to Lee JW et al4 documented 
as there is poor vision between acute attack and dense cataract, 
averaging light perception only.
In this study Axial length and Anterior Chamber Depth were 
lesser in Phacomorphic Glaucoma when compared to Mature 
cataract. Axial length was statistical significance in between 
group 1 and 2. There was no statistical significant difference 
of Anterior chamber depth between phacomorphic glaucoma 
and mature cataract. Lee SJ et al1 reported that anterior chamber 
depth is less than 2mm. IN contrast the study Tomey KF et 
al14 documented that Either shallow or deep anterior chamber 
cause phacomorphic glaucoma. Short axial length in relation 
to primary angle closure glaucoma, like short axial length 
decreases while the risk of primary angle closure gets doubled.14 
It is supported by many studies.15,4

Main treatment of Phacomorphic glaucoma is by extraction of 
cataractous lens. Treatment is the main goal to reduce the IOP, 
which in turn eliminates the symptoms related to Glaucoma. 
Surgical treatment may delay in such conditions where there is 
an acute attack presenting with corneal edema and High IOP. In 
such conditions need to stabilize the eye by medical treatment, 
later can go with removal of cataractous lens. Medical treatment 
includes Beta blockers, alpha -agonists and carbonic anhydrase 
inhibitors.16 Argon Laser Peripheral Iridoplasty also can be used 

Characteristics Group 1 (n=40) Group 2 (n=40)
Age 68.8±5.2 69.4±3.05
Sex
Males 14 14
Females 26 26
Socioeconomic status (Modified Kuppuswamy's Classification)
Upper 0 0
Upper Middle 2 5%
Middle/Lower Middle 9 22.5%
Upper Lower 17 42.5%
Lower 12 30%
Intra Ocular Pressure 47.6±7.3 mmHg 15.2±8.5 mmHg

Table-1: Various Demographic features of studied population

Features Group 1 Group 2 p value Significance
Axial Length 22.8±1.12 23.6±2.13 0.0387 SS
Anterior Chamber depth 2.35±1.9 2.84±2.3 0.6674 NSS

Table-2: Axial length and Anterior Chamber depth (ACD) among both groups
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to reduce IOP, has few side effects than oral or intravenous 
acetazolamide and hyperosmotics.17 Before cataract extraction 
needs to reduce the IOP by using Intravenous mannitol.7,18

CONCLUSION
Phacomorphic glaucoma usually results in elderly age, short 
axial length or shallow anterior chamber individuals. Raise 
in Intraocular Pressure is the one responsible for symptoms. 
Axial length measurement is a easy predictor for diagnosing 
phacomorphic glaucoma. 
Health education in community regarding complications 
of cataractous lens will avoid them facing problems due to 
phacomorphic glaucoma. Many organizations are conducting 
free camps for extraction of cataract, which is a definite 
treatment for phacomorphic glaucoma. Screening of all elderly 
age group in communities is necessary to reduce the incidence 
of phacomorphic glaucoma and other lens induced glaucoma 
and also require regular follow-ups to achieve good prognosis 
by reducing IOP.
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ABSTRACT

Introduction: Foot deformities among children present at late 
because of Neglected CTEV, dropout cases of Plaster-of-Paris 
treatment or failed surgical procedures. In those, soft tissue 
release alone is often not sufficient for full correction; correction 
with Joshi’s external stabilization system is a useful option. 
Material and methods: We studied a short term follow up of 18 
patients with three bilateral cases treated with JESS at department 
of orthopedics, Kakatiya Medical College, Warangal, regarding 
the cosmetic functional and anatomical outcome. 
Results: Excellent results were obtained in 11 feet, good results 
in 5 feet and fair in 2, poor in 3. Most common complications 
encountered were pin tract infection which eventually healed on 
an outpatient basis without any residual sequelae.
Conclusion: The Joshi’s external stabilization system frame is 
ideally suited for child in neglected clubfoot and recurrent club 
foot. In general gives overall good results except for pin tract 
complications

Keywords: Club foot; External fixator; JESS; CTEV

INTRODUCTION
Clubfoot is one of the commonest and oldest congenital 
deformities of mankind, since before the times of Nicholas Andry 
(1743), first described by Hippocates (400BC).1 He called this 
deformity as Pedes Equinal means resembling the foot of the 
horse. It occurs in variable severity and usually the mobile types 
are corrected well with conservative methods. Some of the feet 
are rigid and do not show full correction with manipulation and 
stretching. Some remain deformed due inadequate treatment2 
or with no treatment. Extensive soft tissue surgery to correct 
complete correction leads to complications ranging from early 
skin sloughing to late osteo arthritis. Long term fallow ups 
proved the results of surgical results are unpredictable.3-5

Gartland’s (1964) famous observation of clubfoot was “We are 
still crippling with a problem the cause of which is not known, 
the pathological anatomy of which is uncertain, the behavior 
of which is uncertain and the treatment of which remains 
controversial”. This stands good even today. So present study 
aimed to know the technical problems and complications 
associated with the JESS fixator. We also studied the efficacy 
of controlled distraction in the management of recurrent and 
resistant neglected congenital equino varus deformity in late 
presented patients 

MATERIAL AND METHODS
Eighteen children who underwent 21 JESS procedures done 
for old neglected, recurrent or resistant cases of CTEV at 
Department of Orthopaedic, Kakatiya Medical College, attached 
to Government Mahatma Gandhi Memorial Hospital, Warangal 

and Sri Rama Hospital, Warangal were taken into study based 
on the inclusion exclusion criteria. 

Inclusion criteria
Children of Age above one year and below 3 years
Type of patient Neglected /recurrent / resistant / Relapsed / POP 
dropouts 

Exclusion criteria
Age below 1 year or above 3year
Patients who medically unfit / refused surgery / denied for 
informed consent
During the period of from June 2014 to may 2016, patients were 
followed up regularly. 
For all patients, informed consent is taken and no ethical issues 
were involved

JESS fixator and Components
As per different age groups and size of limb, three sets of 
assembly components are planned: large, medium and Small. 
The other material includes Distracters, Link joints, Connecting 
rods, Z- rods, L-rods, k-wires. (Figure-1)

Surgical procedure for JESS:
The procedure done under general anesthesia with the patient in 
the supine position. 
Tibia is stably transfixed with two transfixation K wires with a 
distance in between less than middle segment of Z rod and these 
two wires should be parallel to each other and perpendicular to 
tibial long axis. 
One transfixing wire is passed at the level of the neck, from 
the fifth to first metatarsal engages at least the fifth and the first 
metatarsals. One other wire drilled from medial side through the 
base of first, second metatarsals and one more wire passed from 
laterally through the base of fifth and fourth metatarsals. Third 
meta tarsal must be included in either of these wires. These 
wires are planned in such way that o correspond the holes of 
block of distracter going to be used. It is to be made sure that all 
the metatarsals are engaged by at least one of the wire.
Calcanium is fixed with two parallel wires and these wires to 
be entered the tuber of the calcaneum from the medial side 
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avoiding the posterior tibial artery. These wires should be 
perpendicular to the long Axis of the calcaneum. The distance 
between these two wires should again be distance between the 
holes in the blocks of the distracter to be used. Then the axial 
Calcaneal wire is passed posterior to anterior. The point of entry 
is just distal to the insertion of the Achilles tendon. The wire 
is directed medially and distally to mimic the equinus and the 
varus of the calcaneum (Figure-2).
Tibial attachment – z rod is fixed to tibia at middle segment by 
link joints on medial side and lateral side after pre-stressing the 
wires. now Z rod is left with anterior limb and posterior limb, 
both perpendicular to long axis of the tibia. Keeping one finger 
breadth distance from limb connecting rods are attached to these 
Z rod limbs anteriorly and posteriorly. Similarly metatarsals are 
fixed to small L rods, with their one limb projecting plantar 
wards and the angle of L is placed distally. Two more L rods are 
fixed to calcaneal wires on either side. These rods behind the 
foot are connected to each other, to one of which axial calcaneal 
wire also clamped. 

Making the segmental connection
a. Calcaneal - Metatarsal connection: A pair of appropriately 

sized distractors are attached to the Calcaneal and metatarsal 
wires on either side of the foot. 

b. Tibia to Calcaneum connection: Two distracters are 
attached to Posterior limbs of the 'Z' rods and to L rods of 
the Calcaneum, one on either side. 

c. Tibio-metatarsal connection: The anterior limbs of the 'Z' 
rods are connected by a pair of rods to the small 'L' rods 

Post Operative Management
Pin track sites are covered protective dressings The dressings 
are performed once in 3 days with savlon, spirit and iodine 
solution.
Distraction At the rate of 0.25 mm/hrs fractional distraction is 
applied in all hospitalized patients. Distraction is done on both 
sides with double the rate on medial side to get more elongation 
on medial side. The distraction on lateral side also done to 
prevent crushing effect on growing epiphyses and articular 
cartilages. End point was assessed clinically and radiologically.
During the distraction phase, correction of the deformities 
is observed clinically and once visual appearance of full 
correction is achieved , usually by the end of five or six weeks, 
xray is ordered. The roentgenogram correlation was done with 
the clinical picture.
After getting full correction, the fixator is held in same position 
for further three to six weeks to allow soft tissue to get matured 
in that corrected position under general anaesthesia, the fixator 
was removed on one stage and immobilization is continued in 
plaster of paris cast
Appropriate orthotic devices are absolutely essential for 
maintenance of correction and prevention of recurrence in long 
term follow up.
Patients were assessed clinically using Caroll assessment, that 
is Calf atrophy, Posterior displacement of fibula, Creases medial 
or posterior, Curved lateral border, Cavus, Fixed equines, 
Navicular fixed to medial malleolus, Os calcis fixed to tibia, No 
mid tarsal mobility, Fixed forefoot supination – each one point. 
Worst deformity count is 10 and full correction is 0 points 
Radiological evaluation done with ankle and foot AP and stress 

dorsiflexion views. Talo - cacaneal angle in AP and stress 
dorsiflexion views, Talo - first metatarsal angle in AP view, 
Tibio - calcaneal angle in lateral view, Talo - calcaneal index 
were evaluated.

Normal values
Talo calcaneal : AP- 300 – 550 lateral - 250– 500

Tibio calcaneal :stress lateral - 100 – 400

Talus first metatarsal: AP- 5 0-150

Talo-calcaneal index : In AP & lateral >40
This study involves 18 patients in which 3 patients were bilateral 
and total of 21 feet were studied. The total study period was two 
years.

RESULTS
Excellent results were obtained in 11 feet, good results in 5 feet 
and fair in 2, poor in 3. Most common complication encountered 
was pin tract infection which eventually healed on an out patient 
basis without any residual sequel. 

Age Distribution: Ranged from 1 year to three years with an 
average of 2.2 years. Four patients were in age group of 1year , 
in 1.1 To 2year age group were 2 in which one is bilateral. The 
remaining 12 patients are in the age group 2.1 to 3years and two 
were bilateral.

Sex distribution: Out of 18 patients 12 (66.6%) were male 
children and remaining 6(33.3%) patients were female.

Side affected: 15 (83.3%) cases were unilateral and three 
(16.6%) cases were unilateral

Type of foot operated: 8 (38%) feet are Neglected cases, 9 
(42.8%) feet were pop drop out cases and 5(19.2%) feet were 
recurrent cases

DISCUSSION
The mechanics and anatomy of tarsus of normal and of club 

Figure-1: Components of JESS

Figure-2: Application of transfixing k wires
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foot is different and complex. The deformity has mainly 
components- adduction component at forefoot, cavus 
component at mid foot, varus at subtalar and ankle and equines 
at ankle. Among which more severe and difficult are deformity 
at hind foot. The pathoanatomical changes are more marked in 
children wo walked compared to children who never walked. 
Muscle pull and inherent change in their long term position 
also create change in position, shape and size of tarsus. Our aim 
of study was study the results of outcome achieved by joshi’s 
external stabilization system in comparison to other modalities. 
In Suresh S, Ahmed A et al 1999 of 44 feet treated by JESS there 
was 77% excellent, 13% good, 0 fair and 9% poor. The results 
were better because of younger age.7

In Oganesian and Istomina 1991 treated by Hinged distraction 
device there were 75.7% excellent, 18.5% good, 5.7% fair and 
no poor results.8

In Anwar Mathya 2004 treated by JESS there were 47% 
excellent, 24.4% good, 22.8% fair 17.5% poor results9 (Table-1).
In Bradish CF et al 1999 treated by Ilizarov device there were 
47% excellent, 29.4% good, 11.7% fair and 11.7% poor results.10

In our study there were excellent results in 52.3%, good in 
23.8%, in 9.5% fair and 14.2% patients has poor results.
We compared our study in relation to age at which surgery done 
,sex, whether uni or bilateral, found that male preponderance 
and majority are unilateral.
In our study there were 42.8% POP casting dropout and 38% 
neglected and 19.2% recurrent, the average fixator period were 
13.8 weeks. The average follow up was 1.3 years ranging from 
6-20 months.
In our study of 18 patients treated by JESS 14 had mild to 
moderate complications. There were 12 (66.6%) pin tract 
infections, 1 (1.8%) skin necrosis and 1 (1.8%) flexion 
contractures of toes.11,12 The main shortcoming of study is 
small number of study group and limited duration of fallow up 
duration.

CONCLUSION
The JESS frame is suited ideally for child with clubfoot 
deformities left behind or uncorrected by conservative treatment 
as well as recurrent club foot.3 The parents learn the self 
distraction technique easily are were able to fallow instructions. 
Once the fixator frame is removed, plaster casting is done which 

protects osteopenic bone and maintains correction achieved 
and also allows gradual weight bearing. The procedure also 
less invasive and results are good irrespective of severity of 
deformity. 
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Series Excellent Good Fair Poor Type of fixator used
Suresh S, Ahmed A et al (1999)7 77% 13% 0 9% JESS
Oganesian and Istomina (1991)8 75.7% 18.5% 5.7% 0 Hinged distraction device
CF Bradish et al (1999)10 47% 29.4% 11.7% 11.7% Ilizorav
Anwar Marthya H. Arun B (2004)9 47% 29.4% 22.8% 17.5% JESS
Present study (2015) 52.3% 29.4% 9.5% 14.2% JESS

Table-1: Comparison of clinical outcome

Series No. of feet Age (years) Sex Laterality
Male Female Unilateral Bilateral

Suresh S, Ahmed A et al (1999)10 44 0.8-6 18 8 8 18
Oganesian and Istomina (1991)8 70 12 37 19 42 14
Bradish CF et al (1999)10 17 6-11 7 5 7 5
Anwar Marthya H, Arun B (2004)9 57 0.8-15 39 18 25 16
Present study (2015) 21 1-3 14 7 18 3

Table-2: Comparison of results
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Peripheral Cemento-Ossifying Fibroma - A Clinical and 
Histomorphological Case Report
Priyanka A. Kurdukar1, Abhishek A. Kurdukar2, Vishakha V. Chaudhari3

CASE REPORT

ABSTRACT

Introduction: Peripheral cemento-ossifying fibroma is a hard 
fibrous growth that continues to enlarge, sometimes to a very 
significant size, unless treated. It is a gingival lesion of reactive 
nature comprising about 9% of all gingival overgrowths. It occurs 
sometimes in connection with a fracture or any other type of 
injury. It is generally asymptomatic until the growth produces a 
noticeable swelling and mild deformity. Displacement of teeth is 
an early clinical feature. 
Case report: This report describes a case of an 18 year old male 
presenting with swelling of gingiva in the mandibular anterior 
region. The mass was surgically excised and flap elevation and 
debridement was done. 
Conclusion: Histopathological report revealed it as peripheral 
cemento-ossifying fibroma. No recurrence was observed in the 
next 6 months.

Keywords: Peripheral cemento-ossifying fibroma, Fibroma, 
Excisional biopsy

INTRODUCTION
“Fibromas” are benign fibrous overgrowths which arise from 
the mucous membrane. They are frequently found in the oral 
cavity and arise due to overproduction of fibrous tissue within 
the connective tissue. It usually represents a reactive focal 
fibrous hyperplasia due to trauma or local irritation.1 
Ossifying fibromas are types of fibromas arising in the 
craniofacial bones. They are composed of proliferating 
fibroblasts with osseous products that include bone, cementum 
and ovoid calcifications that are well differentiated from 
adjacent bone.2 These hard fibrous growths continue to enlarge, 
sometimes to very significant size, unless treated. Exact etiology 
is not known but they can sometimes occur in connection with a 
fracture or another type of injury.
The ossifying fibromas are of two types, the central type and 
the peripheral type. The central type arises either from the 
endosteum of the bone or from the periodontal ligament adjacent 
to the root apex causing expansion of the medullary cavity of 
the bone. The peripheral type occurs on the soft tissue overlying 
the alveolar process of the jaws.3 
Montgomery in 1927 first coined the term, peripheral cemento-
ossifyng fibroma4 which appears as a nodular mass, either 
pedunculated or sessile originating usually from the interdental 
papilla. The color of the lesion ranges from red to pink while the 
surface is frequently but not always ulcerated. There is a slightly 
higher predilection for the maxillary arch (60%) and the incisor 
cuspid region (50%) but it can also be found in the mandible.5 
Peripheral cemento-ossifying fibromas make about 3.1% of all 
the oral tumors and 9.6% of all the gingival lesions. It affects 
both genders but females show a higher predilection than males. 
The lesion is generally asymptomatic until growth produces a 

noticeable swelling and mild deformity. Displacement of teeth 
is an early clinical feature. Recurrence rate is considered to be 
high (8%-20%).6

Radiologic features are variable depending on stage of disease. 
The lesion appears well circumscribed and demarcated from 
surrounding bone. It initially shows no calcification but as lesion 
matures, there is increasing calcification. Slowly the radiolucent 
area becomes flecked with radio-opacities until lesion appears 
extremely radio-opaque.
The present report describes a case of peripheral cemento-
ossifying fibroma in a 45 year old male patient.

CASE REPORT
An 18 year old male came with the chief compliant of swelling 
of the gums in the lower front region of jaw since 3 months. It 
was associated with displacement of lower front teeth. Patient 
gave history of a small swelling 3 months back in the region 
of the lower anterior gingiva between 31 and 32. The size 
gradually increased in the next 2-3 months and it was associated 
with spacing between 31 and 32. There was no history of pain 
associated with the lesion except for the discomfort felt during 
mastication.
Patient gave history of a similar lesion between 31 and 32, six 
months back. He had got it excised from a local dentist 3 ½ 
months back. But about 15 days following the excision, the 
lesion again started recurring and its present size is almost twice 
that was present earlier. There was no relevant medical and 
family history. No h/o trauma or fracture of the jaws.
Intraoral examination showed a reddish pink, firm swelling in 
the region of interdental papilla between 31 and 32. It measured 
about 1x1 cm and extended on the coronal aspect of 31, 32, 41 
(facially) and 31, 32 (lingually) (Figure-1). It was nontender on 
palpation and pedunculated. Indentation due to occlusion was 
seen on the superior aspect (Figure-1). The IOPA of the region 
showed bone loss upto middle one thirds between 31 and 32 and 
spacing between 31 and 32. Occlusal radiographic view showed 
distolabial migration of 32. The routine hemogram of the patient 
was found to be normal. Peripheral ossifying fibroma was the 
provisional diagnosis made for the patient. The differential 
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diagnosis included irritational fibroma, peripheral giant cell 
granuloma, calcifying fibroma or pyogenic granuloma. 
The treatment plan consisted of scaling and root planning (Phase I 
therapy) initially, followed by surgical excision of the lesion along 
with open flap debridement in the region of 31 and 32. Following 
this minor orthodontic therapy to correct spacing between 31 and 
32 was planned. After phase 1 therapy consent for the surgical 
procedure was obtained. Under local anaesthesia, external bevel 
incision was given with no 15 surgical blade and the lesion was 
excised (Figure-2). Following this, crevicular incision was given 
with no 12 surgical blade from 32 to 41 facially and lingually. 
Full thickness mucoperiosteal flap was reflected and thorough 
debridement and scaling and root planning was done (Figure-3). 
After achieving hemostasis, direct loop suturing was done with 
3́-0 silk suture. The patient was discharged with a prescription 
of Amox 500mg 3 times a day for five days, analgesic ibuprofen 
400mg 3 times for five days and chlorhexidine mouth wash, 10 
ml 2times a day for 14 days and was recalled after one week for 
a follow up. The excised tissue was sent for histopathologic and 
radiological analysis The 10 days follow up was uneventful with 
the surgical site showing signs of healing. A one month follow 
up followed by 3 and 6 months postsurgical follow-up of the 
patient showed complete healing of the tissues with no evidence 
of recurrence (Figure-4).

Histopathology
Haematoxylin and Eosin stain section showed non-keratinized, at 

Figure-1: Preoperative view showing reddish pink firm sweeling 
between 31 and 32

Figure-3: After the tissue was excised open flap debridement from 32-
42 was done 

Figure-2: Intraoperative view showing external bevel incision given 
using no 15 blade.

Figure-4: 6 Months post-operative showing completely healed healthy 
gingiva between 31 and 32 with no recurrence

places parakeratinized stratified squamous epithelium with long 
and slender rete ridges. Epithelium was ulcerated and atrophic 
at places. The connective tissue stroma was fibro-cellular with 
proliferating fibroblasts and dense bundles of collagen fibers at 
places. A large number of blood vessels of varying sizes were 
noted. In addition multiple interconnecting trabeculae of bone 
and globules of calcification resembling cementum were also 
seen. A chronic inflammatory cell infiltrate was noted. 

Radiological analysis
The excised tissue was placed at the side of lead foil to compare 
radio-opacity. A linear radio-opacity was seen within the excised 
tissue suggesting of ossifications in the tissue.
Thus, a final diagnosis of peripheral cemento-ossifying fibroma 
was established correlating the clinical, radiologic as well as the 
microscopic findings.

DISCUSSION
Peripheral cemento-ossifying fibroma is a focal, reactive, non-
neoplastic tumor-like growth of soft tissue commonly arising 
from the region of the interdental papilla.6,7 When bony tissue 
predominates, ‘ossifying’ is the commonly used term while 
the term ‘cementifying’ has been assigned when curvilinear 
trabeculae or spheroidal calcifications are encountered.8 The 
lesion is referred to as cemento-ossifying fibroma when both 
bone and cementum-like tissues are observed. The lesion is 
predominant in the adolescents and younger adults with very 
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few cases being reported with the older adults.5 
Peripheral ossifying fibroma is referred to as with numerous 
synonyms ike peripheral cemento-ossifying fibroma, peripheral 
odontogenic fibroma with cementogenesis, peripheral fibroma 
with osteogenesis, peripheral fibroma with calcification, fibrous 
epulis, calcifying fibroblastic granuloma.9,10

The clear cut distinction between ossifying and cemento-
ossifying fibroma may be difficult based on clinical and 
radiological findings. Endo et al distinguished the two by 
using immunohistochemical analysis for keratin sulphate 
and chondroitin-4 sulfate. The cementifying fibromas showed 
particularly more reactivity for keratin sulphate whereas 
ossifying fibromas showed reactivity for chondroitin-4 sulfate.7

In the present case typical feature of a pedunculated lesion with 
the stalk extending interdentally between 31 and 32 was seen. 
The etiopathogenesis remains unclear but in the present case 
after reflection of the flap chunk of subgingival calculus was 
encounter which might be the cause of local irritation. Also the 
pressure from the lesion was leading to spacing between 31 and 
32 which was gradually increasing which created a need for 
orthodontic therapy following the periodontal therapy.
The probable reason for the initial recurrence observed 
within 15 days of excision may be inadequate removal of the 
lesion, persistence of remnants of the lesion within the tissue 
or persistence of local irritants.10 Hence complete removal of 
lesion and careful monitoring thereafter is necessary to prevent 
recurrence. In the present case since after excision of the lesion 
open flap debridement was additionally done, all the remnant 
of the lesion were removed and thorough debridement was 
done. Following this close monitoring was done after 10 days, 1 
month, 3 months and 6 months and no recurrence was observed.

CONCLUSION
Peripheral cemento-ossifying fibroma is a slowly progressing 
lesion and has limited growth. Its diagnosis based only on the 
clinical aspects can be difficult and hence histopathological 
examination of the surgical specimen obtained by excisional 
biopsy is mandatory for an accurate diagnosis. Well monitored 
post-operative follow up is required since the lesion has a high 
recurrence rate.
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ABSTRACT

Introduction: Dental erosion is a condition prevalent throughout 
the world and results in demineralization of enamel and dentine 
due to non bacterial acids of extrinsic and intrinsic origin. The 
most frequently affected areas are the palatal surfaces of maxillary 
incisors and the occlusal surfaces of mandibular first molars. The 
objective of this study was to find out prevalence, etiology and 
gender distribution of palatal erosion of maxillary incisors among 
the patients visiting University College of Dentistry. 
Material and methods: This descriptive cross sectional study 
was conducted at University College of Dentistry, The University 
of Lahore, during the period of November 2010 to April 2011. 
Afteer informed consent, a thorough history was taken followed 
by clinical examination of 532 patients. Modified Smith and 
Knight Index was used to assess the levels of erosion. 
Results: Among the total 532 patients, 132 (24.8%) patients 
presented with palatal erosion, 72 (26%) males and 60 (23.4%) 
females. The most notable cause was GERD (47%) due to 
intrinsic reason, followed by extrinsic reason of acidic drinks/diet 
(12%), 6% history of medications and 34% were without history 
of any obvious causative factors.
Conclusion: GERD is the main cause of palatal erosion. Therefore, 
clinicians must have a thorough knowledge and understanding of 
GERD so that it can be timely treated or prevented.

Keywords: Palatal erosion, Dental erosion, GERD, Carbonated 
drinks

INTRODUCTION 
Dental erosion is one of frequently encountered condition in 
dentistry that is characterized by irreversible and progressive 
loss of hard dental tissues without any involvement of any 
cariogenic bacteria.1 It affects the people of all age groups and is 
a common finding in the developed countries.2 The hard dental 
tissues are essential for the integrity of the dentition. Therefore, 
loss of these tissues due to any reason can be resulted into 
deleterious consequences for the patient. The clinical picture 
of dental erosion includes smooth glossy appearance, broad 
concavities on smooth surfaces of enamel and increased incisal 
translucency, which can lead to esthetic problems.1

At the same time, loss of enamel can result in dentin exposure 
leading to hypersensitivity, if not treated even lead to pulpal 
involvement in some cases.1 The clinical diagnosis of dental 
erosion must be differentiated from other forms of non 
carious lesions i.e. attrition, abrasion or abfraction lesions. 
The diagnostic procedure aims to classify tooth wear based 
on clinically observed morphological features, to categorize it 
according to the severity and hence treatment needs.4 
A number of indices have been devised to diagnose and quantify 
dental erosion but there is a lack of standardization of indices. 
Therefore, it is needed to develop practical diagnostic tools to 
standardize the indices for comparison of the studies.4

Dental erosion is a multi-factorial condition (non carious) 
resulting from both extrinsic and intrinsic causes (erosive 
acids). The most common extrinsic acids cause erosion are 
dietary acids, such as fruit, fruit juices, sports and carbonated 
drinks.1 Behavior and attitude also influence the impact of 
these dietary acids on the dentition e.g. excessive consumption 
of acidic food/beverages, or drinking habits such as sipping a 
carbonated drink over a long period of time for a fresh and fizzy 
mouth feel. Unusual eating habits and intentional vomiting can 
also lead to erosion of the teeth.5

The erosive effects of acids can be exacerbated in people 
with decreased salivary flow due to any reason e.g. diabetes, 
Sjogren’s syndrome and xerostomic medications. Saliva plays 
important role in the prevention of caries as well as dental 
erosion. It directly clears and neutralizes the acids from the oral 
cavity (thus normalize the oral pH), and at the same time form 
a protective layer over the teeth and promote remineralization.6

Other extrinsic causes include environmental acids, oral 
hygiene products, medications (low pH) such as toothpastes, 
fluoride rinses, and vitamin C tablets etc.5 The people, who 
work in lead battery factories (exposed to environmental acids) 
and professional wine tasters as they sip beverages (low pH) for 
long period of time, are more prone to develop dental erosion.7

Intrinsic cause of dental erosion is gastric acid that is regurgitated 
into the mouth and mostly observed in patients with gastro 
esophageal reflux disease (GERD) or with chronic excessive 
vomiting such as patients with anorexia, bulimia, alcoholism an 
gastrointestinal disorders.1 The medical history is very important 
to identify the intrinsic sources of acid causing dissolution or 
demineralization of tooth structure. While the drug history may 
help in identifying extrinsic sources of acid directly causing 
erosion or indirectly by decreasing the salivary flow. But the 
most common source of extrinsic acid is the patient’s diet with 
low PH.2

Site specific distribution of tooth wear is very important as it 
may help in identifying the underlying cause. For example, 
palatal erosion of maxillary incisors suggests an intrinsic 
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etiology while occlusal wear of molars and labial surfaces of 
anterior teeth related with extrinsic etiology (mostly) based on 
acidic diet.8-13

The objective of this study was to determine the prevalence, 
etiology/risk factors and gender distribution of palatal erosion, 
among the patients visiting University College of Dentistry, The 
University of Lahore, Pakistan and to highlight the importance 
of dental erosion among the clinicians.

MATERIAL AND METHODS
This was a descriptive cross sectional study. The patients within 
the age range of 13-50 years were included in the study. Patients, 
with age below 13 years, were excluded from the study. Teeth 
with caries, defective restorations, fracture and congenital 
anomalies were also excluded from the study. Ethical clearance 
was obtained from the institutional review board and informed 
consent was taken from the patients before the start of the study.
Although different erosion indices have been suggested by 
researchers including Smith and Knight, Eccles, and Lussi14 but 
we followed the modified Smith and Knight index, which defines 
wear on three levels/ types (type- I mild, type- II moderate and 
type –III-severe ) according to severity.5

Type I: Mild tooth wear would involve dentine exposure on less 
than 1/3rd of the tooth surface and may not require treatment.

Type II: Moderate tooth wear with dentine exposed for greater 
than 2/3rd, might require treatment but would depend upon 
what the patient required. 

Type III: Severe tooth wear would normally involve secondary 
dentine exposure. 
The assessment was subjective and could be varied for different 
age groups. This criterion was applied on all age groups. 

Total n=532 patients were examined randomly who visited 
the Operative Dentistry Department of University College of 
Dentistry, The University of Lahore, during the period of 6 
months (November 2010 to April 2011). Majority of the patients 
were from lower to middle socio-economic class. A thorough 
history was taken regarding heart burn and other symptoms of 
reflex (epigastric pain, acid taste in mouth, belching, heartburn, 
stomach-ache and chronic cough etc), regurgitation, medical 
history, use of any drugs, eating habits (acidic drinks like 
carbonated drinks and lemonade or diet like pickle, spicy food 
etc) and occupation. After written informed consent, history 
and intraoral examination was performed to assess the levels 
of erosion on the palatal surfaces of the maxillary anterior 
teeth. For dental examination, routine diagnostic instruments 
were used under dental unit light. The data was collected 
and analyzed for frequency of palatal erosion. The patients 
were educated about the etiology/risk factors and preventive 
measures to arrest the condition, referral to physician if needed 
and further management required accordingly.

RESULTS
A total of 532 patients were examined, with 276 males and 256 
females. The age range was 13-50 years. Distribution of dental 
erosion and etiological factors is given in table-1.
According to severity, 47.2% of the male patients were presented 
with type I, 52.7% with type II and none of the patient with type 
III dental erosion (Table-2).
Tables-3,4 are showing the distribution of dental erosion in 
female subjects according to etiology and severity of disease.
When we compared the both genders for etiology, the females 
suffered more from GERD (50%) and consumed more acidic 
diet (13.33%) as compared to males (44.44% and 11.11% ) 

Age group 
(males)

Total 
patients 

examined

Pts with 
palatal 
erosion

Percentage of 
patients with 

palatal erosion 

GERD Cold Drink /
Diet

Non specific 
history

Other reasons

13-30yr 142 26 18.3% 8 6 12 0
31 -50yr 94 26 27.6% 12 2 6 6
50 yr and above 40 20 50% 12 0 4 4
Total 276 72 26.0% 32 (44.44%) 8 (11.11%) 22 (30%) 10 (13%) 

Table-1: Frequency of palatal erosion among males according to etiology

Age group (males) Patient  
examined

Patient with 
palatal erosion

Percentage of 
patients with 

palatal erosion

Number of 
patients with 

type-I %

Number of pts 
with type-ll

Number of 
patients with 

type- lll
13-30 years 142 26 18.3% 20 6 0
31-50 years 94 26 27.6% 10 16 0
50 years and above 40 20 50% 4 16 0
Total 276 72 26.0% 34, (47.2%) 38 (52.7%) 0%

Table-2: Frequency of palatal erosion among males according to severity

Age group(females) Total 
patients 

examined

Patients 
with palatal 

erosion

Patients 
with palatal 
erosion %

Patients with 
GERD

Patients with 
drink/diet

Patients with 
non-specific 

history

Patients 
with other 

reasons
13-30 years 102 22 21.6% 8 6 8 0
31 -50 years 116 26 22.4% 16 0 8 2
50 years and above 38 12 31.6% 6 2 4 0
Total 256 60 23.4% 30 (50%) 8 (13.3%) 20 (33.3%) 2 (3.3%)

Table-3: Frequency distribution of palatal erosion among the females according to etiology
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(Table-5).
Considering the severity of dental erosion, more males suffered 
from palatal erosion (26%) than females (23.43%). The males 
had 14.4% type I and 13.7% type II dental erosion as compared 
to females with 10.15% and 11.71% type I and II dental erosions 
respectively. However 2.34% females had type III as compared 
to males (0%) (Table-6). Tables-7,8 shows distribution of dental 
erosion in different age groups.

DISCUSSION
Tooth wear is a frequently encountered clinical problem in 
dental practice and the prevalence values in the adult patients, 
reported are up to 82%.16 Dental erosion has been reported 37% 
in United Kingdom and 41% in United States.17

However, the prevalence of tooth erosion is not well documented 

because National Dental Surveys are not commonly conducted 
and rarely include measures of erosive tooth wear18 which is 
especially true in third world countries. 
In addition, different epidemiological studies on dental erosion 
can not be compared because of the use of different examination 
standards, including scoring systems, sample size and the groups 
examined belong to different races with different culture.19

The modified tooth wear index (TWI) had been proposed as a 
diagnostic tool to quantify the degree of damage to different 
tooth surfaces, and possible etiological factors responsible for 
tooth erosion.20,21

In this study 132 out of 532 (24.81%), patients presented with 
palatal erosion. Overall an increased prevalence of palatal 
erosion was observed with advancing age (table 8), which is 
normal as all adult studied have shown that tooth wear increases 
with increasing age. This is not surprising as tooth wear is a 
normal physiological process and occurs throughout the life and 
must be distinguished from pathological wear.22

Epidemiological studies of young adults reported that prevalence 
of tooth wear was in the range 6–45%23,24 which is in accordance 
with our study (at 13-30 years - 19.67%). A study by Smith et al. 
reported a frequency of 5.73% at 15-26 years, 8.19% at 26 -65 
years and 8.84% at 65 years and above, but they did not mention 
the palatal surfaces and the gender distribution.25 
Another study by Lussi et al. documented that 30% of their study 
population at the age 26-30 years old and 43% at the age 46 -50 
years were suffering from dental erosion. They noticed that old 
persons had severe erosion on occlusal surfaces; however they 
did not mention the palatal surfaces and the gender.26 
The distribution of dental erosion according to gender is not 
specific as it is different in different parts of the world. Wang 
et al. reported dental erosion 25.7% in males and 29.9 % in 
females.27 A study by Nayak et al. reported 15.5% in males and 
26.7% in females.28 In a local study by Shah, dental erosion was 
44.3% in males and 55.5% in females.29 In another local study, 
researchers found dental erosion 47.3% in males and 53.7% in 
females.30 
In this study overall males have slightly higher prevalence 
(26.0%) of palatal erosion than females (23.43%). It might be 
due to their lifestyle/culture, profession (competition, tension 
and outdoor jobs), and hot weather in our country (more use of 
carbonated drinks/beverages). 

Age group (females) No. of patients 
examined

 Patient with  
palatal erosion

Patients with type I Patients with type 
II

Patients with type 
III

13-30 years 102 22 (21.56%) 14 (6.36%) 8 (3.36%) 0
31-50 years 116 26 (22.41%) 6 (23.0%) 18 (69.22%) 2 (7.69%)
50 and above 38 12 (31.57%) 4 (33.3%) 4 (33.3%) 4 (33.3%)
Total 256 60 (23.4%) 24 (9.3%) 30 (11.71%) 6 (2.34%)

Table-4: Frequency distribution of palatal erosion among the females according to severity

Gender Male Female Total (%)
Total patient examined 276 256 532
Palatal erosion 72 (26.0%) 60 (23.43%) 132 (24.81%)
GERD 32 (44.44%) 30 (50%) 62 (47%)
Carbonated drink/diet 8 (11.11%) 8 (13.33%) 16 (12%)
Non-specific history 28 (38.88%) 18 (30%) 46 (34%)
Other reasons 4 (11.11%) 4 (6.66%) 8 (6%)

Table-5: Comparison of frequency of palatal erosion according to etiology in both genders 

Gender Male Female
Total patient 138/276 128/256
Patients with palatal erosion 26.0% 23.43%
Mild I 14.4% 10.15%
Moderate II 13.7% 11.71%
Severe III 0% 2.34%
Table-6: Comparison of frequency of palatal erosion according to 

severity in both genders

Gender Male Female
Total patient examined 276 256
Patients with palatal erosion 26.0% 23.43% 
13-30 years 18.3% 21.6%
31 -50 years 27.6% 22.41%
50 years and above 50% 31.6%
Table-7: Comparison of frequency of palatal erosion according to 

age groups in both genders

Age groups Number of  
patients

Frequency of 
palatal erosion

13-30 years 244 19.67%
31 -50 years 210 24.76%
50 years and above 78 41.0%

Table-8: Over all frequency of palatal erosion according to age 
groups
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However use of carbonated drinks, is also an increasing trend 
now a days throughout the world, which is also evidenced by 
the study that “Sales of soft drinks in the United Kingdom 
(UK) have increased seven-times since 1950 and Coca-Cola 
is the biggest selling brand, while Pepsi-Cola is the eighth 
biggest brand”.31 According to a local study, 89% males and 
69% females (all age groups) consume fizzy/energy drinks.32 
Carbonated drinks have inherent acidity (pH 2.7-3.5) because 
of the fact that acids are added to stimulate taste and counteract 
sweetness.33

In our sub–continent region, summer prevails for longer 
period of time and people are used to take, squashes, lemonade 
(pH 1.8-2.4), which are economical drinks and in winter, the 
consumption of oranges/orange juice (pH 2.8-4) also increased 
due to easy access at cheap rates and the groups studied mostly 
consist of people belong to middle and lower classes. There is 
also increasing trend of carbonated drinks in our society. 
Also daily life problems related to earning and competition may 
also contribute to anxiety which ultimately can lead to gastric 
problems, with which the patient may or may not be aware. 
However there is no use of wine (prohibited), or sports drinks 
(although increasing trend in youth) in our society because of 
religion and the group studied (belonged to middle and low 
socioeconomic group). However these drinks play major role 
in Western society.34.35 Carbonated drinks usually have pH in the 
range of 2.4–3.2, which is well below the critical pH (i.e. 5.5) 
for enamel demineralization.36.37

A study by Bartlett et al. demonstrated a strong association 
between the gastro esophageal reflux and erosion of the palatal 
surfaces of the teeth, and found 64% of the patients had gastro 
esophageal reflux.38 Two other studies reported around 40-50% 
of dental erosion due to acid regurgitation.39,40 However, it is 
possible that the patients have erosion, without being aware 
of the problem/reflux. These patients are also known as “silent 
refluxers”. This subclinical reflux may involve entry of enough 
acid into the mouth to cause erosion.41

Preventive management includes measures that can avoid or 
reduce direct contact with acids, increase the acid resistance of 
dental hard tissues by in office fluoride application or at home 
use of fluoridated tooth pastes and mouthwashes.42 So, there is 
a paradigm shift for dental practitioners to look into the risk 
factors/etiology while taking history, as identification of these 
factors before the appearance of any sign of erosion may be 
more important. At early stage, demineralised tooth structure, 
like incipient caries can be remineralised by controlling the 
causative factors. 
Early intervention for the prevention of dental erosion is a more 
effective therapeutic strategy than any attempt to restore lost 
dental hard tissue destroyed by erosion. A thorough evaluation 
of dietary habits may be helpful in assessing the erosive potential 
of acidic foodstuffs. This study was hospital based and there is 
a need of well designed study on community basis to determine 
the true magnitude of the dental erosion.

CONCLUSION
From this study, it can be concluded that GERD is the major 
cause for palatal erosion. Secondly dental erosion is the issue 
of the day affecting all age groups in both genders and should 
be addressed properly. Although it does not always indicate a 

clinical problem and does not need immediate dental treatment. 
However, It can result in hyper-sensitivity, poor esthetics, loss 
of occlusal Vertical dimension (OVD), resulting in functional 
problems. Therefore, clinicians must have a thorough knowledge 
and understanding of the etiology/risk factors of dental erosion, 
as identification of the cause is the first step in the management 
of any problem.
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Accuracy of Clinical Pallor in the Diagnosis of Moderate and Severe 
Anemia in Children 6 Months to 5 Years
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ORIGINAL RESEARCH

ABSTRACT

Introduction: The global prevalence of anemia is estimated to 
be 2.2 million, which is about 30% of the worldwide population 
(1). Anemia is related to impaired physical growth, mental 
development and poor scholastic performance (2). It is therefore 
important to make a timely and accurate diagnosis. The study 
aimed to evaluate the sensitivity and specificity of clinical pallor 
of the palms, nail beds, conjunctiva and buccal mucosa or tongue 
in the identification of moderate and severe anemia. 
Material and Methods: 1000 children attending the outpatient 
department were assessed for clinical pallor by two physicians 
independently. All children were then subjected to hemoglobin 
estimation by cyanmethemoglobin method. The results were 
studied for concordance and efficacy for detecting anemia. 
Results: Total prevalence of anemia was 62%. Moderate 
anemia (Hb – 8 to 11 gm %) was best detected by palmar pallor 
(sensitivity of 92% and specificity of 61.4%) followed by pallor 
of nail bed (sensitivity of 90% and specificity of 65.6%). Severe 
anemia was detected by clinical severe pallor of any site in 50 to 
55 % of the cases. 
Conclusion: Clinical pallor of palms can best pickup more than 
90% of children with moderate anemia.

Keywords: Anemia, Pallor, Cyanmethemoglobin method, 
sensitivity, specificity.

INTRODUCTION
Anemia is by far the most frequent hematologic disease of 
infancy and childhood.1-3 Anemia is defined as a reduction of the 
hemoglobin concentration or red blood cell volume below the 
range of value occurring in healthy person.4 Moderate anemia 
among children is very common in India.5 Most of the cases 
are of the iron deficiency type and many factors are responsible 
for this.
1. Diet
2. Low birth weight
3. Various infections
4. Bowel disorders interfering with the dietary intake and 

intestinal absorption of iron
5. Hemolytic anemia like Thalassemia and other 

hemoglobinopathies.
The integrated Management of Childhood Illness (IMCI) 
strategy developed by the WHO recommends the use of palmar 
pallor as the initial screening tool.6 This recommendation 
is based mainly on the interpretation of the results of studies 
performed in the Gambia, Kenya and Malawi.

MATERIAL AND METHODS
Descriptive prospective study was conducted in Department 
of Pediatrics in an urban tertiary care hospital in Chennai from 
2010 to 2011. Ethics committee approval and informed consent 
from the parents were obtained. 1000 children were enrolled in 

the study in age group from 6 months to 60 months (5 years) 
of both sex who presented at the outpatient department of 
Paediatrics in the morning hour of the day were enrolled for 
this study. Enrolled children had a detailed history and clinical 
examination done by the study physician. Pallor was noted at 
4 anatomical sites – palms, nail beds, conjunctiva and buccal 
mucosa or tongue. It was categorized into No pallor, Pallor, 
Severe pallor. After clinical examination was completed by the 
first physician, a second physician re-examined the children 
who had been enrolled and documented his decision on pallor 
at the four anatomical sites (conjunctiva, palm, nail beds, 
buccal mucosa or tongue). He similarly like the first physician 
categorized the clinical finding into no pallor, pallor or severe 
pallor without any information from the first examination. 
An observation by the second physician was made within 30 
minutes of the first examination. 

Assessment of pallor: The four anatomical sites were examined 
under good natural light. 

Conjunctival Pallor: To say pallor of the conjunctiva, there was 
neither clearly red nor clearly pale anterior rim or those with one 
conjunctiva pale and the other normal. Severe pale conjunctiva 
was those with very little or no evidence of red color on the 
anterior rim, which matched the fleshy colour of the posterior 
aspect of the palpebral conjunctiva. Conjunctiva that was normal 
had full or nearly full redness of the anterior rim. Palmar pallor: 
The child’s palm was held open by grasping it gently from 
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Percentage agreement
Conjunctival pallor 80.6%
Severe conjunctival pallor 87.3%
Palmar pallor 72%
Severe palmar pallor 85.6%
Mucosal pallor 79.2%
Severe mucosal pallor 85%
Nail bed pallor 74.4%
Severe nail bed pallor 86.3%
Table-1: Concordance of detection of pallor at different anatomic 

sites by first and second physicians
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the sides. The fingers were not stretched backwards because 
stretching may cause pallor by blocking the blood supply. The 
colour of the child’s palm was compared with the palm of the 
examiner and / or with that of other normal children. If the 
child’s palm was pale, the child was considered to have palmar 
pallor. If the palm was very pale or so pale that it looks white 
or when the palm creases were pale, the child was considered 
to have severe palmar pallor. All children after completion 
of clinical examination by both physicians were subjected to 
laboratory investigation. Blood was drawn by venepuncture 
and hemoglobin estimation was done by cyanmethemoglobin 
method. Anemia was diagnosed when hemoglobin was less than 
11g/dl (WHO standard). Total number of pallor or severe pallor 
cases (concordance) were noted down based on the agreement 
between the first and second physician over the clinical finding 
in a particular patient. Based on the concordant number of cases, 
sensitivity and specificity were calculated. 

STATISTICAL ANALYSIS
Data was entered in the Microsoft excel and analyzed 
descriptively using mean and percentages. 

RESULTS
Total prevalence of anemia was 62% (621 of 1000 children). 
Anemia prevalence was highest in the age group 12 to 24 
months. Mild anemia with a hemoglobin level of 8 – 11g/dl was 
found in 39% (389 children). Anemia of moderate degree with a 
hemoglobin level of 5-8g/dl was found in 21.2% (212 children). 
Severe anemia was found in 2% (20 children) of all children. 
Severe anemia was found most frequent in the age group 12 to 
24 months.
The concordance of detecting pallor and severe pallor between 
the first physician and the second physician is shown in the 
table. For detecting any pallor, simple agreement was highest for 
conjunctival pallor (80.6%) and lowest for palmar pallor (72%). 
The concordance for severe pallor was better than for any pallor 
at all sites with an agreement of over 85%, the highest being 
for nail bed and conjunctiva with 86.3% and 87.3% agreement 
respectively.
Of the 309 cases with conjunctival pallor, 169 were diagnosed as 
moderately anemic with hemoglobin 5-8g/dl. 43 children were 
moderately anemic but did not have conjunctival pallor. Hence 
the sensitivity was 80% with a specificity of 82%. Moderate 

anemia was best detected by palmar pallor (sensitivity of 92% 
and specificity of 62%) and pallor of nail bed (sensitivity of 
90% and specificity of 66%).Conjunctival pallor had the highest 
specificity of 82% in detecting moderate anemia.
Severe anemia was detected by clinical examination as severe 
pallor of any of the sites examined in 50% to 55% of the cases. 
The specificity for severe pallor range from 93% to 96%. The 
high odds ratio and the highly significant P value indicate the 
high predictive value in moderate and severe anemia. Odds ratio 
for severe anemia was even higher than moderate anemia.

DISCUSSION
This study shows that anemia is a major health problem in 
urban children. The prevalence of anemia in the present study 
was 62%. Moderate anemia was best detected by using palmar 
pallor (sensitivity of 92%) followed by pallor of the nail 
beds, while conjunctival pallor was least useful. This may be 
due to the fact that children presenting with viral fever have 
conjunctival congestion as well as in a small proportion of cases 
due to associated conjunctivitis. A similar trend is also shown 
for severe pallor, even though the sensitivity values are low for 
severe pallor.7 Our study demonstrates that clinical pallor can be 
used to identify children with anemia of moderate degree who 
need treatment with iron. Our study has also shown that clinical 
pallor is reproducible as shown by high agreement results.8

CONCLUSION
Clinical pallor of palms is more accurate than pallor at other 
sites (buccal mucosa, nail bed and conjunctiva) in the diagnosis 
of moderate and severe anemia in children. Detection of clinical 
pallor is reproducible (concordance between observers) and 
hence can be taught to lower level health workers
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Role of C-Reactive Protein and Platelet Count in Gram Positive 
Versus Gram Negative Sepsis in Newborn
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ABSTRACT

Introduction: Early diagnosis of neonatal sepsis remains difficult 
task in clinical practice. To delay treatment until signs and 
symptoms of sepsis are risk of preventable mortality. Study aimed 
to identify the role of CRP and Platelet in distinguishing Gram 
Positive Versus Gram Negative Sepsis in Newborn
Material and Methods: Prospective diagnostic study was 
performed in NICU of Kilpauk Medical College Hospital. 
Three blood samples are collected from a peripheral vein under 
strict aseptic precautions in the respective containers for blood 
culture, C-reactive protein estimation and platelet count before 
administration of empirical antibiotic.
Results: 207 newborns were included in the study, Blood culture 
was positive in 88 out of the 207 cases, C-reactive protein was 
positive in 92 cases and thrombocytopenia was observed in 74 
cases. CRP was found to be positive in more number of culture 
positive cases than culture negative cases. Low platelet count 
points towards a predominant gram negative sepsis
Conclusion: CRP can be used as early marker for sepsis in 
limited resource setting. More evidence required to support 
thrombocytopenia in gram negative sepsis. 

Keywords: sepsis, CRP, platelet count, thrombocytopenia

INTRODUCTION
The newborn infant is susceptible to infection due to immaturity 
of both natural and acquired immune systems.1 Compared to 
developed nations, the incidence of neonatal sepsis in India 
is quite high accounting for 40% of all neonatal deaths.2 The 
presentation of sepsis is usually by a variety of subtle non specific 
clinical signs and symptoms which may at times evade even the 
most skilled Pediatrician. The newborn responds to the stress of 
sepsis in a stereotyped manner. So Sepsis must be considered 
as a strong possibility for any clinical deterioration in a neonate 
unless the event is explained by other causes.2 Neonatal 
septicemia causes considerable morbidity and mortality. So 
diagnosis of the infection gains paramount importance as earlier 
diagnosis reduces morbidity.3 Blood culture remains the gold 
standard in not only identifying the infecting organism but also 
provides vital information regarding the antibiotic sensitivity 
pattern so that proper usage of drugs can be made. But the 
problem with blood culture is that it takes at least 48 to 72 hours 
to detect bacterial growth which causes a considerable time lag 
in initiating appropriate treatment. To circumvent this problem 
the strategy commonly used is to use empirical antibiotic therapy 
covering both gram negative and gram positive organisms. It has 
its own disadvantages in the form of side effects of unnecessary 
drug usage and the propensity for emergence of resistant strains. 
Also, in a developing country like India the economic burden 
of the extra antibiotic therapy may be far reaching. So the 
need of the hour is to identify a test to confirm the presence of 
sepsis earlier as well as to find out a parameter which reliably 

distinguishes between gram positive and gram negative sepsis 
which may help in choosing the appropriate antibiotic without 
having to rely on the empirical coverage.
Aim of the study was to identify the role of platelet count and 
C-reactive protein in Gram positive and Gram negative sepsis 
in neonates and to ascertain whether platelet count can be used 
as a criterion to distinguish between Gram positive and Gram 
Negative neonatal sepsis.

MATERIAL AND METHODS
A Prospective diagnostic study was performed in Neonatal 
Intensive Care Unit, Department of Pediatrics, Kilpauk Medical 
College Hospital, Chennai from 2010 October and 2012 
October. Institutional Ethics committee approval and informed 
consent from the parents were obtained. The newborns (207) 
were included in the study group if they satisfy any one of the 
following criteria. The neonates should fulfill the inclusion 
criteria. The newborns with prior antibiotic administration were 
excluded from the study. Only intramural deliveries are included 
in the study. Both Term and Preterm babies irrespective of the 
gestational age and birth weight were included in the study. 
Newborns belonging to both sexes were admitted to this study. 
Only newborns within seven days of life were included in the 
study population. 

Neonatal criteria - Newborns within 7 days of life showing 
the under-mentioned signs and symptoms, Respiratory distress 
or apnea or gasping respiration, Temperature instability – 
Hypothermia or Fever, Lethargy, poor cry, refusal of feeds, 
vomiting, ileus, abdominal distension, Poor peripheral perfusion, 
Bradycardia or Tachycardia, More than 10 pustules in the 
body or purulent umbilical discharge along with periumbilical 
erythema, Neonatal convulsions, irritability, hypotonia, altered 
sensorium. 

Maternal Criteria: Maternal fever with evidence of bacterial 
infection within 2 weeks prior to delivery, Rupture of 
membranes more than 18 hours, Foul smelling liquor, Evidence 
of chorioamnionitis, More than 3 vaginal examinations or one 
unclean vaginal examination during labor, Prolonged labor 
(sum of first and second stage of labor more than 24 hours). 
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Three blood samples are collected from a peripheral vein under 
strict aseptic precautions in the respective containers for blood 
culture, C-reactive protein estimation and platelet count before 
administration of empirical antibiotic. If at any point of time, 
if a newborn was found to have parameters in the exclusion 
criteria it was excluded from the study.

STATISTICAL ANALYSIS
Statistical analysis was done with the help of SPSS version 
21. Descriptive statistics and chi square test were used to infer 
results.

RESULTS
207 newborns that fulfilled the inclusion criteria, were included 
in the study. Out of the 207 cases, 112 were male babies and 
the rest 95 were female. Male newborns contributed to 54.1% 
of the study population and females accounted for 45.9%. On 
categorizing the newborns based on birth weight, 11 babies were 
of very low birth weight, 107 newborns were of low birth weight, 
88 babies were in normal birth weight and one baby weighed 
more than 4,000 grams. Blood culture was positive in 88 out of 
the 207 cases, C-reactive protein was positive in 92 cases and 
thrombocytopenia was observed in 74 cases. Klebsiella is the 
commonest organism causing sepsis in our Neonatal Intensive 
Care Unit. The other gram positive organisms encountered 
are Escherichia Coli, Pseudomonas, Enterobacter and 
Acinetobacter (Figure-1). The Gram positive organisms grown 
are Coagulase Positive and Coagulase negative Staphylococci, 
Group B Beta Hemolytic Streptococcus and Enterococcus.
CRP was found to be positive in more number of culture positive 
cases than culture negative cases. The Negative predictive value 
of C-reactive protein estimation in our study population is 
97.39% and the overall diagnostic accuracy is 95.17% (Table-1).
The sensitivity of using platelet count as a distinguishing 
parameter of Gram positive and Gram negative sepsis as per 
our study is 14.29% and specificity is 4.054%. The overall 
diagnostic accuracy is 5.62% (Table-2).
In our study, thrombocytopenia was observed in 73 cases of 
culture positive sepsis and in 1 case of culture negative sepsis. 
On statistical analysis, thrombocytopenia has a sensitivity of 
82.95% in culture positive sepsis and specificity of 99.16. The 
overall diagnostic accuracy is 92.27% (Table-3).
Mode of delivery does not affect the positivity or negativity of 
CRP in a statistically significant manner (Table-4).
On analysis no significant statistical difference between mode 
of delivery and platelet count was found.
60 very low birth weight babies out of 107 and 50 term babies 
out of 88 normal birth weight babies had positive CRP. As per 
data CRP was positive in more number of Low Birth weight 
babies but the statistical analysis did not show a significant 
association (Table-5).
Thrombocytopenia was more frequently observed than normal 
platelet count in very low birth weight babies with clinical 
suspicion of sepsis compared to other groups. But the statistical 
analysis did not show a significant difference regarding the 
incidence of thrombocytopenia and sepsis (Table-5). No 
statistically significant difference exists between EOS/LOS and 
CRP. Thrombocytopenia was more prevalent in late onset sepsis 
than early onset sepsis. But there was no statistically significant 
difference.
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2% 6% 
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Pseudomonas

Acinetobacter

Coagulase negative
Staphylococcus

Group B Streptococcus

Enterococcus

Staphylococcus31%
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Figure-1: Organism growth in Blood culture

Culture 
Positive

Culture 
Negative

Total

CRP Positive 85 7 92
CRP Negative 3 112 115
Total 88 119 207

Table-1: Evaluation of CRP as a distinguishing parameter for 
Gram positive and Gram Negative sepsis

Gram 
Positive

Gram 
Negative

Total

Thrombocytopenia 2 71 73
Normal Platelet count 12 3 15
Total 14 74 88
Table-2: Evaluation of Platelet Count as a distinguishing parame-

ter for Gram positive and Gram Negative sepsis

Culture 
Positive

Culture 
Negative

Total

Thrombocytopenia 73 1 74
Normal Platelet count 15 118 133
Total 88 119 207

Table-3: Thrombocytopenia cases

Mode of Delivery CRP Positive Thrombocytopenia
LSCS 49 41
Labour Naturale 42 32
Outlet Forceps 1 1
Total 92 74
Table-4: Mode of Delivery and CRP positive, Thrombocytopenia

Birth weight in Grams CRP Positive Thrombocytopenia
< 1,500 Grams 7 7
1,500 to <2,500 Grams 47 43
2,500 to < 4,000 Grams 38 24
> 4,000 Grams 0 0
Total 92 74
Table-5: Crosstabs Birth weight in grams-group and Platelet Count

DISCUSSION
Out of the 207 babies under evaluation, 112 were male babies 
and the rest 95 were female. Male babies contributed to 54.1% 
of the study population and female babies accounted for 45.9%. 
This is in accordance with the study of Fanaroff AA, et al who 
found that the incidence of sepsis is considerably higher in 
male newborns than the female ones.4 Of the 207 babies with 
clinical suspicion of sepsis, the blood culture was positive in 
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88 newborns. The rate of culture positivity of our study was 
42.51% which is in correlation with Zuhair M. Al-Musawi5 et 
al whose study revealed a 45% growth in culture. This is also in 
accordance with the study by K.V.Shyamala, et al which showed 
a culture positive rate of 51.3%.6 Similarly Rekha Sriram et al 
reported a 50.4% on culture positivity in a study group of 115 
neonates.7 This correlates with the study of K.V.Shyamala, et 
al6 but is in contrast with the study by Guida JD et al8 which 
showed a predominant incidence of gram positive organisms. 
In this context, many of the studies conducted in the Indian 
subcontinent showed a high prevalence of gram negative sepsis 
while the western studies show a predominant gram positive 
growth.9 The role of CRP in predicting culture positive sepsis is 
analyzed. The sensitivity of CRP as per our study was 96.59% 
with the lower and upper confidence intervals at 90.45 and 98.83. 
The sensitivity of our study is in agreement with the study done 
by Rekha Sriram et al which showed a value of 91.4% but is little 
bit higher in comparison to the study by Grzywna W, et al which 
showed the sensitivity of qualitative analysis of CRP at 66%.7,10 
The specificity was of CRP as per our study is 94.12% with 
88.35 and 97.12 being the respective lower and upper confidence 
intervals. The specificity correlates with the study conducted by 
Zuhair M. Al-Musawi et al5 who showed a specificity of 96%. 
The sensitivity as per our study was a bit higher compared to 
his study which showed a sensitivity of 73% only. The positive 
predictive value of our study was 92.39% which is almost 
equal to his study which showed a value of 94.8%. Again, our 
negative predictive value was 97.39% which is on the higher 
side compared to that study which has a value of 78%. This 
might be because of the qualitative nature of our CRP assay 
while the other studies have been performed with quantitative 
analysis of CRP. The overall prevalence of thrombocytopenia in 
our study group is 64.25% which is in accordance with the study 
done by Torkaman M, et al.11 It also correlates with the study 
done by K.V Shyamala, N.K. Subbalakshmi, K. Raghuveera6 
which showed a 69.9% prevalence of thrombocytopenia. 
This is in accordance with the study done by Guida J D, et al 
who also similarly found no statistical significance between 
thrombocytopenia and gram negative sepsis.8 Like our study, 
they also noted a partial thrombocytopenia in gram positive 
sepsis. In a recent study done in 2009 in Italy, Manzoni P, et al 
had reciprocated our analysis concluding that thrombocytopenia 
is not an organism specific marker of sepsis.12 On the other hand, 
the analysis by Scheifele DW, et al is in contrast with our study 
and states that the endotoxinemia in necrotizing enterocolitis 
with gram negative organisms leads to thrombocytopenia.13 Our 
study is also not in accordance with Rowe MI, et al14 who had 
documented thrombocytopenia in gram negative sepsis.

CONCLUSION
As per our study results, qualitative analysis of C-reactive 
protein can be used as an early marker of sepsis especially in 
resource limited settings. Although thrombocytopenia occurs 
predominantly in gram negative sepsis, there is insufficient 
evidence to support the use of platelet count to differentiate 
between gram positive and gram negative sepsis.
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ABSTRACT

Introduction: Angular deformities of the knee are commonly 
encountered in pediatric orthopedics. Deformities around knee 
joint are Genu varum, Genu valgum, Genu recurvatum. In these 
conditions temporary hemiepiphysiodesis gives good result with 
eight plate. The aim of this study was to show the efficacy and 
rate of correction of angular deformity using Tension band plate.
Material and Methods: We studied 15 patients with knee angular 
deformities like Genu Varum and Genu Valgus managed with 
eight-Plate guided growth. Correction of deformity was measured 
in terms of the following radiological criteria: Tibiofemoral 
Angle,Mechanical Axis Deviation, Lateral Distal Femoral Angle 
and Medial Proximal Tibial Angle (MPTA) Each patient was 
under appropriate medical management during the entire duration 
of treatment and after plate removal.
Results: The average age of intervention was 6.4±2.96 years 
(range 2.4 -13 years). After treatment, TFA (145.6%), MAD 
(100.0%) and LDFA (9.9%) decreases while MPTA (11.5%) 
increases gradually in Genu Varum while TFA (61.4%), MAD 
(79.9%) and MPTA (9.9%) decreases and LDFA (14.9%), 
increases gradually in case of Genu Valgum. Rate of change or 
correction in angular deformity was increased in all cases.
Conclusion: Reversible hemiepiphysiodesis using eight plate 
is effective method with minimal complications and faster rates 
of correction. Physeal growth arrest is not seen with eight plate 
application. Larger data and long term follow up is required to 
assess the rebound deformity after eight plate removal.

Keywords: Genu Varum, Genu valgum, hemiepiphysiodesis, 
angular deformity, Tension band plate.

INTRODUCTION
Pathological angular deformities of knee are commonly found 
childhood deformities. these may arise due to local or systemic 
cause or may be idiopathic.1 Cosmetic deformity, Knee pain, 
discomfort, circumduction gait, and occasionally patellafemoral 
instability and joint instability are the presenting features. 
During growth from birth to adulthood child's knee alignment 
varies from varum of 150 at birth to valgum of adult value ie. 
6-70 at 7 years via neutral alignment at 18-20 months. Maximum 
valgus is at 3-4 years of age which is 120.2

Incidence of pediatric knee deformity is around 2% of 
general population. Various causes of angular deformity 
are Developmental, Physiological, Blount disease, Rickets, 
Hypophosphatemic Ricket, MED, Achondroplasia, Skeletal 
Dysplasia, Pseudochondroplasia, Post-traumatic, Hereditary 
Exostosis, Mucopolysaccharidosis.3 An important fact is that 
they predispose to early arthritic changes in the knee joint and 
secondary changes in hip and ankle joint.4,5 
Therefore it is important to identify them early and treat 

accordingly. Treatment depends mainly on cause of disease, age 
of child and amount of deformity. Corrective osteotomies were 
once considered gold standard5 is no longer advised in skeletally 
immature child, unless acute correction is required.6 Distraction 
osteogenesis and Stapling method has decreased in recent times 
due to disadvantages like poor compliance, unpredictability of 
permanent iatrogenic physeal arrest.7,8 
Deformities around knee joint are Genu varum, Genu 
valgum, Genu recurvatum. In these conditions temporary 
hemiepiphysiodesis gives good result. It can be done either 
by stapling or by eight plate (tension band plate).9,10 We have 
considered the correction of Genu varum and valgum by 
hemiepiphysiodesis with eight plate.
Eight plate acts on principle of tension band and hence called 
tension band plate. It is applied on convex surface of deformity 
so it compresses the physes on convex side thereby reducing the 
growth on that surface without affecting the concave surface. 
Thus, it acts as guided growth system.9 One plate is applied to 
one physes of bone which is giving rise to deformity (ie. either 
femur or tibia) pertaining that physes has growth potential 
otherwise it is applied to other bone. In severe deformity plate is 
applied to both bones.4

In this study we evaluated the role of eight plate in correction 
of angular deformity around knee joint by measuring change in 
different orientation angles, MAD, tibio femoral angle.

MATERIAL AND METHODS
This study was conducted in KGMU Lucknow, UP India and 
follow up was done for 1 year. Total 15 patients were undertaken 
- out of these 5 were having genu varum deformity and 10 
were having genu valgum deformity. Out of 5 of genu varum 
deformity 1 had his both limbs involved and 4 were unilateral 
cases, 4 were male 1 was female. Out of 10 patients of genu 
valgum deformity 6 were having unilateral deformity and 4 
were having bilateral deformity, 7 were males 3 were females. 
We included the patients with the above mentioned deformity 
open physes age between 2 to 14/16 years (14 for female and 
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16 for male), potential growth on opposite side of physes and 
MAD in zone 2 or 3 with gait disturbance, knee pain, medial 
or lateral thrust.11 We excluded the patients with closed physes, 
skeletal maturity and physiological deformity. Sample was 
selected based on inclusion and exclusion criteria. Informed 
consent and ethical clearance was taken from the patient and 
the Institutional Ethical Board before beginning the study.
We measured correction of deformity in terms of the following 
radiological criteria: 
1. Tibiofemoral Angle (TFA) 2. Mechanical Axis Deviation 
(MAD) 3. Lateral Distal Femoral Angle (LDFA) 4. Medial 
Proximal Tibial Angle (MPTA) 
All angles were measured manually by goniometer on 
scanogram and MAD and tibio-femoral angle was measured 
by computer software. Medical treatment was started at the 
time of admission and was continued post operatively which 
included calcium and Vitamin D3 supplementation.
Post operatively patients were not immobilized and were 
allowed to walk whenever they felt comfortable. Clinico-
radiological Follow-up was done every second month till 
deformity was fully corrected and 8 plate was removed only 
when MAD came 00 (We also had the follow-up for more time 
after the implant removal but we did not mention in the study).
Imaging was done by patients by making them stand 
comfortably with patella facing forward and the X ray 
beam parallel to the ground and towards the knee.11 Due to 
unavailability of large X ray films we made the scanogram by 
joining 2 or 3 films together by computer software and then we 
measured different parameters on it.

STATISTICAL ANALYSIS
Data were summarized as Mean ± SD. Groups (periods) 
were compared by one way repeated measures analysis of 
variance (ANOVA) using general linear models and the 
significance of mean difference between the groups was done 
by Bonferroni post hoc test for contrasts/comparisons. Pearson 
correlation method was used to assess association between 
the variables. Simple linear regression was done to assess 
relative association between time and response, considering 
time the independent variable and response of the variable the 
dependent variable. A two-sided (α=2) p<0.05 was considered 
statistically significant. 

RESULTS
Genu varum: The mean age of all patients ranged from 3-10 
years with mean (± SD) 6.50 ± 2.66.

Effect of Eight plate on angles: The effect of eight plate 
treatment in angular deformity around knee joint of genu 
varum patients are summarized in Table-1. After treatment, 
TFA (145.6%), MAD (100.0%) and LDFA (9.9%) decreases 
while MPTA (11.5%) increases gradually. Comparing the 
levels over the periods, ANOVA revealed significant (p<0.01 
or p<0.001) improvement in all angular deformity. Further, 
the significant (p<0.05 or p<0.01 or p<0.001) improvements 
in TFA, MAD and LDFA were evident after 2 months. After 8 
month of treatment, 3 patients improved completely and after 
10 month, all 5 patients improved (100.0%) completely. 

Assessment of the rate of change of correction in angular 
deformity: The regression analysis was done to assess the rate Va
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of change or improvement in angular deformity and summarized 
graphically in Figure-1. The regression coefficient (b or slope) 
which express the rate of change, revealed significant (p<0.001) 
decrease (improvement) of 1.92 degree/month in TFA (b=-1.92, 
tb=39.28; p<0.001), 0.34 cm/month in MAD (b=-0.34, tb=21.81; 
p<0.001) and 0.83 degree/month in LDFA (b=-0.83, tb=15.28; 
p<0.001) while significant (p<0.01) increase (improvement) of 
1.10 degree/month in MPTA (b=1.10, tb=10.10; p=0.001), 1.99 
degree/month was seen.

Genu valgum: The present study also evaluated the effect of 
hemiepiphysiodesis by eight plates in angular deformity around 
knee joints in patients with genu valgum. The mean age of all 
patients ranged from 2-13 years with mean (± SD) 9.43 ± 3.20. 

Effect of Eight plate on angles: The effect of eight plates 
treatment in angular deformity around knee joint of genu 
valgum patients are summarized in Table-2. After treatment, 
TFA (61.4%), MAD (79.9%) and MPTA (9.9%) decreases 
while LDFA (14.9%), increases; gradually. Comparing the 
levels over the periods, ANOVA revealed significant (p<0.001) 
improvement in all angular deformity. Further, the significant 
(p<0.05 or p<0.01 or p<0.001) improvements in LDFA were 
evident  as early after 2 months while MAD and MPTA showed 
improvement after 6 months and TFA after 8 months. After 10 
month of treatment, 7 patients (50.0%) improved completely 10 
months and after 12 months total 11 patients (78.6%) improved 
completely. 

Assessment of the rate of change of correction in angular 
deformity: The regression analysis was done to assess the 
rate of change or improvement in angular deformity and 
summarized graphically in Figure-2. The regression coefficient 
(b or slope) which expresses the rate of change, revealed 
significant (p<0.001) decrease (improvement) of 1.29 degree/
month in TFA (b=-1.29, tb=10.37; p<0.001), 0.27 cm/month 
in MAD (b=-0.27, tb=9.13; p<0.001) and 0.87 degree/month 
in MPTA (b=-0.87, tb=16.02; p<0.001) while significant 
(p<0.001) increase (improvement) of 1.18 degree/month in 
MPTA (b=1.18, tb=14.82; p<0.001) was observed.

DISCUSSION
Angular deformities of the knee alter the biomechanics of the 
knee by causing a distorted stress distribution on the weight-
bearing surface of the knee joint, so various methods have been 
proposed to address this problem.13 
Osteotomy, is still considered as the definitive solution for 
angular corrections, but is associated with frequent and 
severe complications. Another less invasive method of 
hemiepiphysiodesis is done in order to restore alignment with 
lower cost and the fewer complications. This most recent 
technique involves guided growth with an eight-Plate, and we 
have employed this technique in patients exhibiting deformities. 
All plates were applied to femoral side of deformity. All patients 
had MAD in zone 3. Most patients were of nutritional rickets, one 
was of multiple epiphyseal dysplasia, one was of renal rickets, 
and one was traumatic in nature. Due to deformity patients 
develop pressure in single compartment of knee, pain, gait 
disturbance and lateral/medial thrust. After 8 plate application, 
deformity got corrected MAD came to center of the knee joint, 
pain was relieved, Child started to play with his peers as he 
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Figure-1: Best fit regression between mean response of variables and 
time in patients with genu varum. 
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Figure-2: Best fit regression between mean response of variables and 
time in patients with genu valgum

could run or walk normally without any gait disturbance. Two 
of the patients did not show response as good as others because 
one was 13 years old female and her physes were approaching 
to close. Another patient was suffering from resistant rickets 
variety of renal rickets and his parents were also not complaint 
to the medical treatment and so did not show good response to 
treatment. Although response was not good in these patients but 
they also showed improvement in clinical symptoms. Rest of 
the patients had good clinico radiological improvement. 
We measured the deformity correction by evaluating the changes 
in following criteria:- 
1. TFA improved for valgum deformity from 22.210± 2.390 
to 6.340± 2.620 with the rate of 0.6450 per month. For varum 
deformity it changed from 13.170± 1.420 to 6.000± 0.580 of 
valgus with the rate of 0.9580 per month. Guzman and Boero 
(2011) also showed the similar results.14,15 The rate of TFA 
correction in study of Ballal MS, Bruce CE, Nayagam S. (2010) 
was 0.70 per month.9

2. MAD improved for valgum deformity from 3.63± 0.35 cm to 
0.73± 0.43 cm with the rate of 0.135 cm per month. The total 
correction for varum deformity was from 3.22± 0.16 cm to 0 
with the rate of 0.168 cm per month. In the study of Rolf D. 
Burghardt, John E. Herzenberg, Shawn C. Standard(2008)12 the 
total correction of valgus and varus deformity was 3.07 cm and 
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3.88 cm respectively with rate of 0.174 cm per month.
3. Lateral Distal Femoral Angle (LDFA) corrected from 
74.790±1.020 to 87.860±1.970 with the rate of 0.5920 per 
month. Same LDFA for varum deformity improved from 
100.830±0.980 to 91.000±1.50 with the rate of 0.4150 per 
month. In the study of Rolf D. Burghardt, John E. Herzenberg, 
Shawn C. Standard (2008)12 the total correction for valgus and 
varus deformity was from 820, 1030 to 910 and 930 respectively 
with the rate of 0.650 per month.
4. Medial Proximal Tibial Angle (MPTA) for valgus deformity 
changed from 98.930±1.500 to 89.140±0.800 with the rate 
of 0.480 per month. For varus deformity it improved from 
76.670±1.430 to 100.830±0.980 rate of 0.5480 per month. 
Similar resuls were found by Bughart R D et al. Rate of 
correction of MPTA in his study was 0.580 per month.
Patient did not require second surgery as deformity was 
corrected early with time. Patients were mobilized as soon as 
they became comfortable with post operative pain. No post 
operative POP cast was given.

CONCLUSION
We did not notice the recurrance of deformity even after the 
plate was removed, so eight palte application can be considered 
as a definitive treatment in the management of genu valgum 
and genu varum deformity. So conclusively we can say that 
deformity correction around knee joint by eight plate application 
is not only very effective but also a very safe method giving 
early and good results.
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Bipolar Radial Fracture: A Unique Injury Pattern
Anurag Baghel1, Abhishek Agrawal2, Narendra Singh Kushwaha3, Shailendra Singh4

CASE REPORT

ABSTRACT

Introduction: Isolated fractures of the head radius and distal radius 
head in adults are uncommon injuries. Moreover, simultaneous 
fracture of the head radius and distal radial seems to be extremely 
rare. Only few cases of elbow dislocation with ipsilateral distal 
radius fracture have been previously reported. Cases of fracture 
head radius with distal radius and other associated injury with 
presentation and treatment are discussed here.
Case Report: we report series of three cases of bipolar radial 
bone injury with different spectrum of pattern, depending upon 
the position of forearm and energy of trauma. Although no proper 
guideline regarding the management is there in literature but 
one patient with acceptable reduction was treated conservatively 
and other two patients with comminuted head were treated 
with excision of head and close reduction and percutaneous pin 
followed by Plaster of Paris cast application.
Conclusion: This case series has helped to speculate about 
the spectrum of fore-arm injury which is directly related with 
energy of trauma and position of elbow joint at the time of injury 
although no guideline for the management of such type of injury 
are there but patients with less bone communition can be managed 
successfully with this minimal invasive method and with good 
acceptable outcomes. This case series also shows importance of 
detailed clinical and radiological examination as there might be 
high index of suspicion of bipolar injury.

Keywords: Bipolar fracture radius, distal radius, head radius, 
spectrum of injury

INTRODUCTION
Fractures are common on weight bearing bones. Trauma is the 
leading cause of fractures and it occurs in fixed patterns which 
depends upon the level of energy of trauma and the position of 
joint at the time of injury. In forearm, the major weight bearing 
bone in wrist is radius and at elbow, major weight bearing bone 
is ulna. Distal radius fractures (DRFs), the group that covers 
all the fractures of the distal articular and metaphyseal areas is 
among the most common type of fractures in the wrist. DRFs are 
common in both younger (18-25) and older age groups (>60). 
In usual cases of trauma either proximal 1/3rd of radius with 
involvement of DURJ (Galeazzi) or proximal 1/3rd of ulna with 
dislocation of radial head(Monteggia) or very often fracture of 
both bones of fore-arm are common pattern of injuries.
The pattern of radial head fractures can range from being 
isolated just to the radial head (and neck) dislocation or to 
that of a combined complex fracture injury pattern involving 
the other structures of the elbow, distal Humerus, or forearm 
and wrist. The radial head is fractured in about 20% of cases 
of elbow trauma, and about 33% of elbow fractures and 
dislocations include injury to the radial head and/or neck. The 
patient with radial head fracture-dislocations usually presents 
with a history of a fall on the outstretched hand. However, the 
incidence of simultaneous fracture of the head radius and distal 
radial is extremely rare and till date only two cases are reported 

in English literature to the best of our knowledge.1,2

Only few cases of elbow dislocation with ipsilateral distal radius 
fracture have been previously reported.3

CASE REPORT
Case 1: A 30 year-old healthy male patient with history of 
fall from altitude, presented in the orthopaedic emergency 
department with complain of pain, swelling and deformity 
of the left wrist and elbow and inability to move these joints. 
On clinical examinations, the forearm was held in mid-prone 
position with elbow in flexed position and the wrist in radial 
deviation. He was unable to move the elbow and wrist, whilst 
finger movement and sensation were normal. No neurovascular 
injury could be detected. No other parts of the body were injured. 
Patient was examined and proper X-ray was done which showed 
fracture of distal radius AO Type A2 with communited fracture 
head radius according to Mason classification type 3. Initially 
cast was applied above elbow for the purpose of splintage and 
pain relief, then patient was prepared for surgery 12 hours 
after injury. First of all our aim was to manage distal radius so 
as to avoid proximal migration of radius after excision of its 
head. Traction with counter traction was given and reduction 
of distal radius was achieved. After that, fixation was done by 
percutaneous K-wire fixation and head of radius was excised 
by Cochr's approach. Cast with forearm in mid-prone position 
was applied above elbow. Cast was removed after 4 weeks 
and gradual mobilization of elbow and wrist was started. The 
healing of fractured distal radius was examined in follow-up 
visits by clinical and radiological aspects. K-wire was removed 
when solid bony union was ensured. Patient was followed for 
2 years post surgery and good range of motion was achieved 
around elbow and wrist along with pronation and supination. 
Pre injury grip strength was also achieved.

Case 2: A 25 years young male with history of fall from bicycle 
presented in the emergency department with chief complain of 
pain, swelling and deformity of the left wrist and elbow and 
inability to move these joints. On clinical examinations, the 
forearm was held in mid-prone position with elbow in flexed 
position and the wrist in radial deviation. He was unable to move 
the elbow and wrist, whilst finger movement and sensation were 
normal. No neurovascular injury could be detected. No other 
parts of the body were injured. 
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Patient was examined and proper X-ray was done which showed 
fracture of distal radius AO Type A2 with communited fracture 
head radius according to Mason classification 1. Initially Cast 
was applied above elbow for the purpose of splintage and 
pain relief. Then the patient was prepared for conservative 
management by close reduction under image intensifier. Cast 
was applied after achieving acceptable reduction. After 6 
weeks Plaster of paris (POP) cast was removed followed by 
physiotherapy and good range of motion was achieved.

Case 3: A 45 years old adult male patient with history of 
road traffic accident presented in the orthopaedic emergency 
department with complain of pain, swelling and deformity of 
the left wrist, forearm, elbow and arm with inability to move 
these joints. On clinical examinations, the forearm was held 
in mid-prone position with elbow in flexed position and the 
wrist in radial deviation. He was unable to move the elbow and 
wrist, whilst finger movement and sensation were normal. No 
neurovascular injury could be detected. No other parts of the 
body were injured. 
Patient was examined and proper X-ray was done which showed 
fracture of proximal 1/3rd of ulna with distal radius AO Type 
A3 with communited fracture head radius according to Mason 
classification Type 3. POP cast was applied above elbow for 
the purpose of splintage and pain relief meanwhile patient was 
prepared for surgery. Patient was managed by open reduction 
and fixation of shaft humerus by AO LC DCP on antero-lateral 
surface, open reduction and fixation of ulna was done by 3.5 
AO LC DCP. Close reduction was carried out with traction and 
counter traction. K wire fixation of distal radius with excision of 
radial head was done. POP cast was applied above elbow. POP 
was removed after 3 weeks. Patient was followed for 3 years 
and acceptable range of motion was achieved at both wriest and 
elbow with restriction of few degrees at terminal ends.

DISCUSSION
Most common cause of upper limb trauma is fall on outstretched 
hand, and during that fall position of elbow is important. 
Secondary vector of forces are mainly responsible for various 
spectrum of injury around forearm which ranges from Colles 
fracture to fracture of both bones forearm. 
There is common association between radial head dislocation 
and fracture of the proximal third of the ulnar diaphysis which 
is known as Monteggia fracture dislocation. Simpson et al.4 
reported a case of anterior dislocation of head of radius with an 
ipsilateral fracture of the shaft of radius after a hyperpronation 
injury of the forearm. The other case was of a 25-year-old 
male who was hit by a wooden stick and had anteroinferior 
dislocation of the radial head with interosseous membrane injury 
and radial shaft injury. Similarly, Nagaya et al.1 have reported 
simultaneous ipsilateral fractures of distal and proximal ends of 
the radius in a 52 year old female. The fracture of the radial head 
was treated by open fixation with a cancellous bone screw, and 
the fractured distal end of the radius was treated by bone graft, 
with the subsequent application of an external fixator. Again, 
Gupta et al.5 have reported ipsilateral dislocation of the radial 
head associated with fracture of distal end of the radius in a 42 
year old female. Almost similar pattern has been reported by 
Mehara and Bhan6 and Cherif et al.7

Wang Y,et al (2015)2 report similar type of case, and management 

was done by open reduction and internal fixation of both ends 
of radius and good results were achieved in 10-12 week after 
injury.
Thus, only two of the above studies present any case involving 
fracture of radius at head and at distal part. Here, we have 
compiled series of three cases with simultaneous fracture 
of head radius and distal radius with spectrum of injury in 
increasing pattern of severity as energy of trauma increases. We 
speculate the mechanism in our patient to be a fall from altitude 
on outstretched left hand with elbow in semi-flexed position and 
in valgus strain, causing direct impact injury to the wrist leading 
to fracture of distal end of radius. Probable mechanism of injury 
was that the limb sustained a complex vector force leading to a 
forceful hyperpronation, valgus strain. 
Although literature describes the individual management of 
fracture of radial head and distal end of radius, however, there 
are no guidelines for treatment of such bipolar radius injuries. 
Management option for distal radius may be conservative, 
by close reduction and POP application. Close reduction and 
k-wire fixation or ligamentotaxsis by means of distractor in case 
of high degree of communition and lastly open reduction and 
plate fixation can be done. For head fracture mini plate fixation 
can be opted if fragments are reduced properly. Excision may be 
tried if it is not reduced. 
It was interesting to see if these treatment options have caused 
problems in the patient's wrist after some period of time. 
We were able to follow-up the patient for three years post-
operatively. After three years, we found that there was terminal 
restriction of wrist movement with acceptable range of motion 
with 45 degree of pronation and supination and full range of 
elbow movement.

Figure-1: Showing pre-op radiographs

Figure-2: Showing post-op radiographs

Figure-3: Showing range of movement after one year of follow-up.



Baghel, et al. Bipolar Radial Fracture

International Journal of Contemporary Medical Research  
Volume 3 | Issue 7 | July 2016   | ICV: 50.43 | ISSN (Online): 2393-915X; (Print): 2454-7379

2040

No consensus has been reached on, indications for surgery, or a 
particular choice of surgery till date.

CONCLUSION
So in the present cases, we highlighted the importance of 
detailed clinical examination and radiological examination as 
there might be high index of suspicion of double injury of the 
forearm including both proximal and distal joints with injury 
described here being probably at the severe end of spectrum of 
double injuries in the forearm bones. Thereby, it is important 
to recognize its occurrence, unusual mechanism of injury, and 
management.
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Comparison of Recovery Profile of Male and Female Patients 
Receiving General Anaesthesia for Elective Ear, Nose and Throat 
Surgical Procedures
Lipika Baliarsing1, Mangesh Gore2, Sumeet Gajbhar3

ORIGINAL RESEARCH

ABSTRACT

Introduction: In Postoperative period patient’s quality of 
recovery from anaesthesia forms major component for patient 
to be discharged from hospital. Conventionally, Aldrete scoring 
system is used to evaluate quality of recovery. But we tried to 
evaluate using Quality of Recovery-40 as it encompasses physical 
as well as psychological recovery of patient.
Material and Methods: 100 American Society of Aanesthesilogy 
grade I and II patients undergoing surgeries for ear, nose, and 
throat were included. 24 Hours after discontinuation of anaesthesia 
they were evaluated for quality of recovery using Quality of 
Recovery-40 score. Observations were analysed between male 
and female patients.
Results: Comparison of Quality of Recovery score between both 
the study groups showed a mean value of 183.74 for males with 
a standard deviation of 5.54 and that for females was 172.08 with 
a standard deviation of 6.97. This showed statistical significance 
between the two study groups (p value < 0.05). Hence males 
showed a better Quality of Recovery -40 score as compared to 
females.
Conclusion: Sex is an independent factor influencing recovery 
after anaesthesia. The Quality of Recovery - 40 score in females 
was less as compared to males suggesting poor quality of 
recovery in females 24 hours postoperatively. This shows that all 
dimensions of recovery were affected in females as compared to 
males. The female sex hormones progesterone and oestrogen may 
be contributing to these sex-related differences. 

Keywords: Quality of Recovery-40, Recovery profile Female 
versus male

INTRODUCTION
In clinical practice, patient coming out of the influence of 
anaesthetics is measured in terms of consciousness, reflexes 
and autonomic functions and other adverse events like pain, 
nausea and vomiting.1,2 All these factors contribute to quality 
of recovery. 
Aldrete scoring system is used extensively as measure of quality 
of recovery.3 Poor quality of recovery frequently prolongs the 
duration of stay in recovery room and delays discharge from 
hospital. These have significant implication for resource 
utilization. The purpose of our study is to compare recovery 
profile in males and females undergoing elective ear, nose and 
throat surgeries under general anaesthesia using Quality of 
recovery-40 (QoR-40).
QoR-40 is a good objective measure of quality of recovery. 
The QoR-40 encompasses five dimensions physical comfort, 
emotional state, physical independence, psychological support, 
and feeling of being pain free.4,5

Work done by scientists in recent past showed that the hormones 
like oestrogen and progesterone are responsible for higher values 

in Bi-Spectral Index (BIS) for same dosages under anaesthesia 
and early recovery from anaesthesia when compared between 
males and females. Therefore we chose to evaluate recovery 
profile between male and female patients.6 
We chose patients undergoing Ear Nose Throat surgeries who 
require very safe and sound recovery as airway gets invariably 
shared by surgeons and anaesthesiologist with very limited 
possibility of airway being normal preoperatively. Upper 
respiratory tract infections are common and that postoperative 
nausea and vomiting are frequent causatives delaying sound 
recovery of patient. Ear surgery may cause post-operative 
dizziness (vertigo), nausea and vomiting as inner ear is 
intimately involved with a sense of balance.7

Nasal and sinus surgeries carries the risk of bleeding into 
the airway and aspiration of blood. Swallowed blood after 
emergence will increase the risk of postoperative nausea and 
vomiting. Aim of the study was to compare quality of recovery 
between male and female patients using QoR-40 scoring system.

MATERIAL AND METHODS
Accordingly 100 ASA grade I patients undergoing ENT 
surgeries under general anaesthesia; lasting for 120 to 160 
minutes were included for study. They were divided into male 
and female groups.
Patients with ASA grade II onwards, age below 18 and above 
60, were excluded from study. Patients on any drugs acting on 
CNS like antidepressants, tranquilisers etc. and alcoholics were 
also excluded. 
Sample size was calculated with help of difference in mean 
method and sample size is found to be 50 per group at 80% 
power and 95% confidence interval.

Study Procedure 
After obtaining permission from institutional ethics committee 
and written, informed valid consent from the patient they were 
attached to monitors like Electrocardiography (ECG), pulse-
oximetry (SPO2), Non-invasive blood pressure (NIBP).All the 
patients were premeditated with Inj.Glycopyrrolate 0.02 mg/kg, 
inj.Midazolam 0.03 mg/kg, inj.fentanyl 2 ug/kg.
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Vital parameters were recorded before and after giving pre-
medication and at five minutes interval thereafter till patient 
gets shifted out of operating room. All the patients were induced 
with inj.pentothal 5 mg/kg and inj.vecuronium 0.08 to 0.1 mg/
kg was used to facilitate tracheal intubation. Anaesthesia was 
maintained using sevoflurane. At the end of surgery trachea was 
extubated after reversing the patient with inj.glycopyrrolate 0.08 
mg/kg and inj.neostigmine 0.05 mg/kg and patient satisfying 
extubation criterion. Analgesia was managed by the attending 
anaesthesiologist as per his/her discretion.
After the end of the surgical procedure, the patients were 
taken to the post-anaesthesia care unit (PACU). 24 Hours post 
operatively, patient’s quality of recovery was assessed using the 
quality of recovery -40 (QoR- 40) score. The questions were 
administered by the observer and answers recorded on proforma 
sheet. Patients were asked to give a verbal response to questions. 
They were asked to grade their responses on a scale of 1 to 5, 1 
being worst and 5 being the best. 

STATISTICAL ANALYSIS
After data collection, data entry was done in Excel. Data 
analysis is done with the help of SPSS Software version 15 and 
Sigma plot Ver. 11. Quantitative data is presented with the help 
of Mean, Standard Deviation, Median and IQR (Interquartile 
range).
Comparison between study groups is done with the help of 
Unpaired T test or Mann-Whitney. P value less than 0.05 is 
taken as significant level.

RESULTS
When five components of the QoR-40 were taken into 
consideration individually viz.Psychological support, emotional 
state, physical comfort, physical independence and pain profile, 
males are found to be better in each of them as compared to 
female patients.
Comparison of QoR score between both the study groups showed 
a mean value of 183.74 for males with a standard deviation of 
5.54 and that for females was 172.08 with a standard deviation 
of 6.97. This showed statistical significance between the two 
study groups (p value < 0.05). Hence males showed a better 
QoR -40 score as compared to females (Figure-1).
Now we compared the various dimension of QoR - 40 
questionnaire, the first parameter being the emotional state of 
patients. The mean score for emotional well-being for males 
was 42.9 with a standard deviation of 1.2 and that for females 
was 40.72 with a standard deviation of 2. This shows statistical 
significance between the two study groups (p value<0.05). 
Hence males exhibited a better emotional well-being 24 hours 
postoperatively (Figure-2).
Psychological support score showed a mean value of 33.40 for 
males with a standard deviation of 1.28 and that for females was 
32.3 with a standard deviation of 1.40. This shows statistical 
significance between the psychological scores of the study 
groups (p value <0.05). Males showed better psychological 
support scores as compared to females 24 post operatively after 
general anaesthesia (Figure-3).
Next parameter is physical comfort score which showed a mean 
value of 56.34 in males with a standard deviation of 2.02 and 
that for females was 52.02 with a standard deviation of 2.85.
This shows statistical significance for physical comfort between 

the two study groups (p value <0.05). This demonstrated that 
males experience a better level of physical comfort as compared 
to females (Figure-4).
The next parameter is physical independance which showed 
a mean value of 23.54 for males with a standard deviation of 
1.03 and that for females was 22.70 with a standard deviation of 
1.45. This showed statistical significance between the two study 
groups (p value <0.05) with males showing better physical 
comfort scores as compared to females (Figure-5).
The pain profile of the two study groups showed that males had 
a mean value of 27.56 with a standard deviation of 1.42 and that 
for females was 24.34 with a standard deviation of 1.9. This 
showed a statistical significance (p value < 0.05) between the 
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Figure-1: Comparison of QoR-40 score between both the study groups
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Figure-2: Comparison of emotional state among study groups
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Figure-3: Comparison of Psychological support score among study 
groups. 
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two study groups. This showed that males exhibited a better 
pain profile as compared to females (Figure-6).

DISCUSSION
Patient sex is an independent factor influencing both 
responsiveness to general anaesthesia and recovery after 
anaesthesia.8 Anaesthesia for ear, nose and throat (ENT) 
surgeries encompasses a range of operations varying in 
duration, severity and complexity. Problems are likely to occur 
in nose, larynx and pharynx surgeries in which airway has to be 
shared between the surgeon and the anaesthetist.9 Advantages 
of general anaesthesia in ear, nose and throat surgeries is that it 
prevents coughing, movements and straining by the patient. It 
provides a safe and unobstructed airway. Postoperative nausea 

and vomiting are causatives affecting sound recovery of patients 
undergoing ear, nose and throat surgeries.8

Women seem to have poor post-operative quality of recovery 
and higher pain scores were observed which were consistent 
with previous studies.8,10,11 Postoperative recovery has been 
evaluated traditionally using a variety of psychological, physical 
and economic end-points.8,1,12 There is no gold standard for a 
measuring post-operative quality of recovery. We chose to use 
quality of recovery 40 questionnaire which has a good construct 
validity and reliability.4,5,13,14

24 hours postoperatively patients were asked about their 
well-being by emphasizing on the questions from the Qor-
40 questionnaire.4,8 The QoR-40 encompasses most aspects 
of a good quality of recovery after surgery and anaesthesia, 
consisting of five dimensions (physical comfort, emotional 
state, physical independence, psychological support, and feeling 
of being pain free).4,5,13 Response of the patient was tested under 
each of the above mentioned dimensions.
The mean score for emotional state in our study group patients 
for males was 42.9 + 1.2 and that for females was 40.72 + 2.0. 
This shows statistical significance between the two study groups 
(p value < 0.05). Hence males exhibited a better emotional 
well-being 24 hours postoperatively.8,10,11,15 This findings were 
consistent with study done by Taenzer AH et al,10 Myles PS,8 

and by F. F. Buchanan.6 
Psychological support score showed a mean value of 33.40+ 
1.28 for males and that for females was 32.3 + 1.4. This shows 
statistical significance between the psychological scores of 
the study groups (p value <0.05). Thus, males showed better 
psychological support scores as compared to females 24 post 
operatively after general anaesthesia.8,10,11 This finding is 
consistent with literature from Buchanan et al in year 2011 
who demonstrated poorer quality of psychological support in 
females as compared to males.15

Physical comfort score which showed a mean value of 56.34 + 
2.02 in males and that for females was 52.02 + 2.85.This shows 
statistical significance for physical comfort between the two 
study groups (p value <0.05 ). This demonstrated that males 
experience a better level of physical comfort as compared to 
females.15 This finding was also consistent with study done 
by Buchanan et al in year 2011.Similar findings were also 
published by Taenzer AH, Clark C and Curry CS in year 2000. 
The physical independence which showed a mean value of 
23.54+ 1.03 and that for females was 22.70 + 1.45. This showed 
statistical significance between the two study groups (p value 
<0.05) with males showing better physical support scores as 
compared to females.15 
The pain profile of the two study groups showed that males had 
a mean value of 27.56+ 1.42 and that for females was 24.34 
+ 1.9. This showed a statistical significance (p value < 0.05) 
between the two study groups. This showed that males exhibited 
a better pain profile as compared to females.8,10,6,15 

These findings are consistent with study of F. F. Buchanan, P. S. 
Myles and F. Cicuttini. Similar findings were also established 
by Myles PS, Hunt JO and Moloney JT. Thus we found that the 
overall rate and quality of recovery from general anaesthesia for 
women was poorer than that of men.8,10,11,15

In our study comparison of QoR-40 score between both the 
study groups showed a mean value of 183.74 + 5.54 and that for 
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Figure-4: Comparison of Physical comfort score among study groups. 
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Figure-5: Comparison of Physical independence among study groups
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Figure-6: Comparison of pain among study groups.
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females was 172.08 + 6.97. This showed statistical significance 
between the two study groups (p value < 0.05). Hence, males 
showed a better QoR -40 score as compared to females.15 These 
findings are consistent with study of F. F. Buchanan, P. S. Myles 
and F. Cicuttini.6,15 
Thus, we found that patient sex is an independent factor 
influencing recovery after anaesthesia. Our findings are 
consistent with earlier studies using volatile anaesthetics in 
animal models and human volunteers.16,17

Oestrogen, progesterone, and androgen receptors have been 
identified in mammalian brain and possess actions distinct from 
reproductive behaviour and function.18 Progesterone and its 
metabolites, in particular, have hypnotic effects that are thought 
to occur via direct action on the GABA receptor complex.17,18 

Merryman W, Boiman R, Barnes L and Rothchild in 1954 in 
their article progesterone ‘anaesthesia’ in human demonstrated 
sedative effects of 21 hydroxypregnane-3:20-dione sodium 
succinate.Estrogen, however, has the opposite effect by 
suppressing GABA receptor-mediated inhibition.17,19 Unlike 
progesterone, oestrogen increases excitatory transmission at 
NMDA-type glutamate receptors, increasing NMDA receptor 
density in the hippocampus20 and increasing the binding of 
glutamate to NMDA receptors.21 
Sex-based differences in nociception could explain the 
differences in both the depth of anaesthesia and recovery from 
anaesthesia. This suggests differences in the neuronal activity 
involved in pain perception between sexes.22 Oestrogen and 
progesterone are thought to play a role by influencing excitability 
in both the brain and spinal cord.23 As the state of general 
anaesthesia appears to be dependent on drug effects at different 
receptor types in the brain and spinal cord, it is possible that 
altered modulation of these receptors by sex steroid hormones 
could explain some of the sex-related differences seen during 
and after general anaesthesia and surgery.

CONCLUSION
Patient sex is an independent factor influencing both state of 
general anaesthesia and recovery from general anaesthesia. 
Women wakeup faster from general anaesthesia than men. The 
overall quality of recovery was poor in females as compared 
to males 24 hours post operatively after general anaesthesia in 
elective ear, nose and throat surgeries as demonstrated by less 
QoR – 40 score in females. All dimensions of QoR -40 score 
were affected more in females
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Study of Papillary Muscles of Mitral Valve in Central Indians
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ABSTRACT

Introduction: Detailed knowledge of normal anatomy and 
normal variations is vital for accurate interpretation of information 
by echocardiography and for surgical repair in valvular diseases. 
Present study aimed to know the morphology of Papillary 
Muscles of Mitral valve in Central Indians and try to classify 
certain prominent normal variations.
Material and Methods: The present study was carried on 100 
normal human hearts from both sexes of different age. These were 
preserved in 5% formaline solution. The Mitral valve complex 
was dissected very carefully to avoid cutting of papillary muscles 
and chordae tendinae. The morphological study of papillary 
muscles of Mitral valve was carried out. The anterior and posterior 
papillary muscles were located in all the cases. Additionally extra-
anterior and extra-posterior muscles if present were looked in for.
Result: Extra-anterior papillary muscles were found in 31% 
hearts while Extra-posterior papillary muscles were found in 25% 
hearts. The total number of papillary muscles present in the mitral 
valve ranges from 2 to 5 with an average of 2.63.
Conclusion: Extra papillary muscles could be found anteriorly 
and posteriorly.

Keywords: Anterior and Posterior Papillary Muscles, Extra-
anterior and Extra-posterior Papillary muscles.

INTRODUCTION
Wooley1 reminded that anatomists had been recording their 
observations on the structure of cardiac valves since 4th century 
B.C. In 1840 King T. W.2 published a work concerning anatomical 
features and functions of mitral valve. Waller et al3 described 
that dysfunction of papillary muscles or rupture of chordae 
tendinae undermining the support of one or more leaflets of the 
mitral valve produced regurgitation. Brock R.C.4 mentioned that 
the papillary muscles are typically two in number. He further 
mentioned that extra muscles may exist. Rusted et al5 pointed 
out that most frequently a single antero-lateral or double or 
triple postero-medial papillary muscles were found. Cheichi et 
al.6 considered a muscle as single if its apex was not grooved or 
slightly grooved. Two muscles or a muscle with two heads was 
considered as double and three muscles or a trifid muscle was 
considered as triple. They mentioned that the papillary muscles 
may be single, double, triple or more than three in number. 
Waller et al3 mentioned that the apices of the papillary muscles 
were sensitive indicators of myocardial hypoxia. The present 
study was carried out to find the extra-papillary muscles present 
anteriorly and posteriorly in addition to the universally present 
anterior and posterior papillary muscles.

MATERIAL AND METHODS
The present study was carried on 100 normal human hearts at 
Netaji Subhash Chandra Bose Medical College, Jabalpur. The 
hearts were kept in three groups as under:- 
GROUP I (children) – Eight, in the age group of 1 to 8 years.
GROUP II (female) – Twenty nine, in the age group of 16 to 

80 years.
GROUP III (male) – Sixty three, in the age group of 16 to 61 
years.
The hearts were obtained from the post-mortem room and 
preserved in 5% formaline solution. The Mitral valve complex 
was dissected very carefully to avoid cutting of papillary muscles 
and chordae tendinae attached to these. The morphological data 
of papillary muscles of Mitral valve were studied. The anterior 
and posterior papillary muscles were located in all the cases. 
Additionally extra-anterior and extra-posterior muscles if 
present were looked in for and the records were made.
The following classification has been adopted in the present 
study:
I.  Anteriorly placed papillary muscles:

a. Anterior papillary muscle
b. Extra-anterior papillary muscle

II.  Posteriorly placed papillary muscles:
a. Posterior papillary muscle
b. Extra-posterior papillary muscle

STATISTICAL ANALYSIS
Descriptive statistics like mean and percentage were used to 
calculate the results. Microsoft office 2007 was used to generate 
tables.

RESULT
In Group I (children), no extra-anterior papillary muscle was 
present in 5 cases (62.5%), one extra-anterior papillary muscle 
was present in 2 cases (25%) and 2 extra-anterior papillary 
muscles were present in 1 case (12.5%). A total number of 4 
extra-anterior papillary muscles were present in 3 cases along 
with one anterior papillary muscle present in all the 8 cases 
and thus overall 12 papillary muscles were placed anteriorly 
in the 8 cases. There was no extra-posterior papillary muscle 
in 6 cases (75%), one extra-posterior papillary muscle was 
present in 1 case and 2 extra-posterior papillary muscles were 
present in the remaining 1 case (12.5%). A total number of 3 
extra-posterior papillary muscles were present in 2 cases. One 
posterior papillary muscle was found in each of the 8 cases and 
thus overall number of 11 posteriorly placed papillary muscles 
were found in 8 cases. An average number of 1.5 papillary 
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muscles and 1.37 papillary muscles were placed anteriorly and 
posteriorly respectively. Only one papillary muscle was placed 
anteriorly in 5 cases (62.5%), two papillary muscles were placed 
anteriorly (25%) in 2 cases and 3 papillary muscles were placed 
anteriorly in 1 case (12.5%). Only 1 papillary muscle was 
placed posteriorly in 6 cases (75%), 2 papillary muscles were 
placed posteriorly in 1 case (12.5%) and 3 papillary muscles 
were placed posteriorly in the remaining 1 case (12.5%).
In Group II (female), no extra-anterior papillary muscle was 
present in 21 cases (72.41%) whereas one extra-anterior papillary 
muscle was present in 8 cases (27.50%). A total number of 8 
extra-anterior papillary muscles were present in 8 cases along 
with one anterior papillary muscle present in all the 29 cases and 
thus overall 37 papillary muscles were placed anteriorly in 29 
cases. There was no extra-posterior papillary muscle in 22 cases 
(75.86%), one extra-posterior papillary muscle was present in 
6 cases (20.68%) and 2 extra-posterior papillary muscles were 
present in the remaining 1 case (3.44%). A total number of 8 
extra-posterior papillary muscles were present in 7 cases. One 
posterior papillary muscle was found in each of the 8 cases and 
thus overall number of 37 posteriorly placed papillary muscles 
were found in 29 cases. An average number of 1.27 papillary 
muscles were placed anteriorly as well as posteriorly. Only one 
papillary muscle was placed anteriorly in 21 cases (72.41%) 

and two papillary muscles were placed anteriorly (25%) in 2 
cases and 3 papillary muscles were placed anteriorly in 1 case 
(12.5%). Only 1 papillary muscle was placed posteriorly in 22 
cases (75.86%), two papillary muscles were placed posteriorly 
in 6 cases (20.68%) and 3 papillary muscles were placed 
posteriorly in the remaining 1 case (3.44%). 
In Group III (male), no extra-anterior papillary muscle was 
present in 43 cases (68.25%), one extra-anterior papillary muscle 
was present in 19 cases (30.15%) and 2 of these were found in 
1 case (1.58%). A total number of 21 extra-anterior papillary 
muscles were present in 20 cases along with one anterior 
papillary muscle present in all the 63 cases and thus overall 
84 papillary muscles were placed anteriorly in 63 cases. There 
was no extra-posterior papillary muscle in 47 cases (74.60%), 
one extra-posterior papillary muscle was present in 14 cases 
(22.22%), 2 extra-posterior papillary muscles were present in 1 
case (1.58%) and 3 of these were present in the remaining 1 case 
(1.58%). A total number of 19 extra-posterior papillary muscles 
were present in 16 cases. One posterior papillary muscle was 
found in each of the 63 cases and thus overall number of 82 
posteriorly placed papillary muscles were found in 63 cases. 
An average number of 1.33 papillary muscles were placed 
anteriorly and 1.30 papillary muscles were placed posteriorly 
per case. Only one anteriorly placed papillary muscle was seen 
in 43 cases (68.25%); two papillary muscles were present in 
19 cases (30.16%) and 3 were found in the remaining 1 case 
(1.58%). Forty seven cases (74.60%) showed the presence of 
1 posteriorly placed papillary muscle; fourteen cases (22.22%) 
had 2 posteriorly placed papillary muscles; in 1 case (1.58%) 
there were 3 and in the remaining 1 case (1.58%) there were 4 
posteriorly placed papillary muscles.
Thus in the present study extra-anterior papillary muscles and 
extra-posterior papillary muscles were found in 31% and 25% 
hearts respectively.

Situation of Extra-anterior papillary muscles
In Group I (children), a total number of 4 extra-anterior 
papillary muscles were found in 3 cases. In 1 case 1 extra-
anterior papillary muscle was present antero-superior to the 
anterior papillary muscle while in the other 2 cases there were 1 
and 2 extra-anterior papillary muscles present on the left side of 
the anterior papillary muscle respectively.
In Group II (female), in all the 8 cases, 1 extra-anterior papillary 
muscle was situated on the left side of the anterior papillary 
muscle.

Groups Anterior Extra- 
anterior 

Total
Anteriorly 

placed

Average per 
heart

Posterior Extra- 
posterior

Total  
Posteriorly 

placed

Average per 
heart

I (children) 8 4 12 1.50 8 3 11 1.37
II (female) 29 8 37 1.27 29 8 37 1.27
III (male) 63 21 84 1.33 63 19 82 1.30

Table-1: No. of different papillary muscles in the mitral valve complex

Groups No. of extra-anterior papillary muscles No. of extra-posterior papillary muscles
0 1 2 0 1 2 3

I (children) 5 2 1 6 1 1 0
II (female) 21 8 0 22 6 1 0
III (male) 43 19 1 47 14 1 1

Table-2: No. of extra-anterior and extra-posterior papillay muscles

No. of papillary 
muscles

Group I 
(children)

Group II 
(female)

Group III 
(male)

2 4 17 32
3 2 9 23
4 1 2 7
5 1 1 1

Table-3: Total number of papillary muscles present

Papillary muscles Group I 
(children)

Group II 
(female)

Group III 
(male)

Anterior 8 29 63
Extra-anterior 4 8 21
Anteriorly placed 12 37 84
Posterior 8 29 63
Extra-posterior 3 8 19
Posteriorly placed 11 37 82
Total 23 74 166
Average per heart 2.87 2.55 2.63

Table-4: Number of different papillary muscles



Lakhanpal, et al. Papillary Muscles of Mitral Valve

International Journal of Contemporary Medical Research  
ISSN (Online): 2393-915X; (Print): 2454-7379   | ICV: 50.43 | Volume 3 | Issue 7 | July 2016

2047

In Group III (male), 19 cases showed the presence of 1 extra-
anterior papillary muscle. In 16 cases it was present on the left 
side of the anterior papillary muscle; in 2 cases it was present 
superior to the anterior papillary muscle and in 1 case it was 
situated anterior to the anterior papillary muscle. Two extra-
anterior papillary muscles were found on the left side of the 
anterior papillary muscle in the only 1 case.

Situation of Extra-posterior papillary muscle 
In Group I (children), one extra-posterior papillary muscle was 
found on the left side of posterior papillary muscle in 1 case and 
2 of these were found on the right side of the posterior papillary 
muscle in the other case.
In Group II (female), 1 extra-posterior papillary muscle was 
found on the right side of the posterior papillary muscle in 5 
cases and 1 extra-posterior papillary muscle was present on the 
left side of the posterior papillary muscle in 1 case. Two extra-
posterior papillary muscles were found on the left side of the 
posterior papillary muscle in the remaining 1 case.
In Group III (male), 14 cases showed the presence of 1 extra-
posterior papillary muscle. In 9 of these it was present on the left 
side of the posterior papillary muscle, in 4 cases it was present 
on the right side of the posterior papillary muscle and in 1 case 
it was placed postero-superior to the posterior papillary muscle. 
Two extra-posterior papillary muscles were situated posterior 
to the posterior papillary muscle in 1 case and 3 extra-posterior 
papillary muscles were found on the left side of the posterior 
papillary muscle in the remaining 1 case.
In Group I (children), a total number of 23 papillary muscles 
were present. The number of papillary muscles ranged from 2 
to 5 with an average of 2.87 per case. Two papillary muscles 
were present in 4 cases; three were present in 2 cases; four were 
present in 1 case and 5 were found in the remaining 1 case.
In Group II (female), a total number of 74 papillary muscles 
were present. The number of papillary muscles ranged from 2 to 
5 with an average of 2.55 per case. Two papillary muscles were 
present in 17 cases; three were present in 9 cases; four were 
present in 2 cases and 5 were found in the remaining 1 case.
In Group III (male), a total number of 166 papillary muscles 
were present. The number of papillary muscles ranged from 2 to 
5 with an average of 2.63 per case. Two papillary muscles were 
present in 32 cases; three were present in 23 cases; four were 
present in 7 cases and 5 were found in the remaining 1 case.
Thus in 100 hearts a total number of 263 papillary muscles were 
observed with an average of 2.63 per hearts.

DISCUSSION
The Papillary Muscles are muscles located in the Right and 
Left Ventricles of the Heart. They are connected to the cusps of 
Atrio-ventricular valves (Tricuspid and Mitral valves) via the 
chordae tendinae which are white fibrous collagenous cords. 
These muscles contract to prevent inversion or prolapse of these 
valves in systole. In 39th edition of Gray’s Anatomy (2005)7 it 
has been described that anterior and posterior papillary muscles 
of the Mitral valve, vary in length and breadth and these may be 
bifid. The Anterior papillary muscle arises from the sternocostal 
mural myocardium and the Posterior papillary muscle arises 
from the diaphragmatic region. 
Brock R.C.4 mentioned that the papillary muscles are typically 
two in number. He further mentioned that extra muscles may 

exist. Rusted et al5 pointed out that most frequently a single 
antero-lateral or double or triple postero-medial papillary 
muscles were found. Cheichi et al6 considered a muscle as 
single if its apex was not grooved or slightly grooved. Two 
muscles or a muscle with two heads was considered as double 
and three muscles or a trifid muscle was considered as triple. 
They mentioned that the papillary muscles may be single, 
double, triple or more than three in number. In their study 
82.80% of the antero-lateral papillary muscles were single and 
70.50% postero-medial papillary muscles were multiple. In 
the present study bifid and trifid muscles are not considered as 
double or triple and hence the classification of the muscles done 
by Chiechi et al6 is not agreed upon. Extra Papillary muscles 
have been observed anteriorly as well as posteriorly as earlier 
mentioned by Brock R.C.4 Ranganathan et al8 mentioned that 
antero-lateral papillary muscle usually possesses one belly 
whereas posterior papillary muscle has frequently two or more 
bellies. They have not mentioned about the presence of extra 
papillary muscles. Waller et al3 had mentioned that there are 
two groups of muscles located below the two commissures and 
the apices of the papillary muscles were sensitive indicators 
of myocardial hypoxia. Gunnal S.A. et al9 in their study on 
116 cadaveric hearts also found that the anterior and posterior 
papillary muscles were mostly found in groups instead of an 
anterior and a posterior papillary muscle. Madu E.C. et al10 
mentioned that a third accessory papillary muscle is present in 
uncommon cases. It is based closer to the apex of left ventricle 
in comparision to the anterior and posterior papillary muscles. 
The significance of such an extra papillary muscle is that 
during echocardiography it may be mistaken for mural thrombi, 
especially if that segment of left ventricle is infarted. However, 
in the present study Extra-anterior and Extra-posterior papillary 
muscles were found in 31% and 25% hearts respectively.
Extra-anterior and Extra-posterior papillary muscles were 
present on the left side of the anterior papillary muscles and 
posterior papillary muscles in 87.87% and 48% respectively. 
Oosthoek et al11 also noted the presence of a third papillary 
muscle. S.Y. Ho12, however, mentioned that there are usually 
groups of papillary muscles arranged fairly close together. 
At their bases the muscles sometimes fuse or have bridges of 
muscular or fibrous continuity before attaching to the ventricular 
wall. According to Yousefnia M.A. et al13 and Bryant R.et 
al14, the treatment of choice for symptomatic left ventricular 
outflow tract obstruction and dysfunction is realignment and 
repositioning of Papillary muscle. Kochi K. et al15, Dreyfus 
G.D. et al.16, Yousefnia M.A. et al (2007)13 and Bryant R. et 
al14 have stressed upon the great importance of the knowledge 
of variations in the morphology of papillary muscles for the 
cardiac surgeons. 

CONCLUSION
The total number of papillary muscles present in the mitral 
valve complex ranged from 2 to 5 with an average of 2.63. 
Extra-anterior papillary muscles and extra-posterior papillary 
muscles could be found. In the present study Extra-anterior and 
Extra-posterior papillary muscles were found in 31% and 25% 
hearts respectively.
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ABSTRACT

Introduction: Ankle injuries were among common but 
complicated in terms of fracture patterns and complex 
osseoligamentous injuries. Many modalities of treatments were 
proposed with equally reasonable results. The present study was 
undertaken to study the results of tension band wiring in medial 
malleolar fractures. 
Material and Methods: thirty adult patients with medial 
malleolar fractures were treated surgically by tension band 
principle between December, 2013 to may,2016 
Results: Understanding the mechanism was essential for good 
reduction and internal fixation.The results were excellent in (43%) 
of patients Anatomical reduction is the most important factor for 
a good outcome. Type of fracture did not make any difference 
for the ultimate clinical results. Slab immobilization for 4 weeks 
did not affect the range of motion as after 12 weeks most of the 
patients achieved near normal range of motion.
Conclusion: this study shows the importance of preoperative 
understanding of fracture mechanics for good reduction and 
fixation,  in turn better out come

Keywords: Medial malleolus, fracture, tension band wiring, 
internal fixation

INTRODUCTION
Ankle is the most common injured joint of the body but least 
well treated. Malleolar fracture have varied presentations and 
have the potential to produce significant long term disability 
and complications in the form of pain, instability and early 
degenerative arthritis. two different mechanisms of the fracture 
of fibula it was recognized that for subluxation of the joint to 
occur, there must be either a malleolus fracture or a ligamentous 
injury or both.1

As with all intra articular fractures, malleolar fractures 
necessitate accurate reduction and stable internal fixation. When 
malleolar fractures are not reduced accurately they may lead to 
post traumatic painful restriction of motion or osteoarthritis 
or both. A thorough understanding of the ankle anatomy, 
mechanism of the injury, interpretation of the radiographs and 
adherence to basic principles of fracture management are the 
basis for a good result. 
Various methods2 are available for the fixation of the medial 
malleolar fractures but in our study the emphasis has been laid 
on tension band wiring.
Tension band wiring is based on the principle of conversion of 
distractive forces into compressive forces at the fracture site 
(Pauwell), advantages being rigid fixation and early ambulation 
in relation to other methods of internal fixation.3

 Considering all of the above, we have tried to analyze the results 
of medial malleolar fractures treated by tension band wiring at 
MGM Hospital, Warangal

MATERIAL AND METHODS
This study comprise randomly selected 30 patients with both bi 
malleolar and isolated medial malleolar fractures who attended 
Mahatma Gandhi Hospital attached to Kakatiya Medical College 
from the period of September 2013 to August 2015. Informed 
consent was taken from all patients and ethical approval was 
taken from the college ethical board. 
As soon as the patients were brought to the casualty a complete 
survey was carried out to rule out significant injuries. Then 
the patient’s radiographs were taken, both anteroposterior and 
lateral views of the ankle joints.
On admission to the ward detailed history was taken relating to 
the age,sex,  occupation,  address, mode of injury, associated past 
medical illness,  patients general condition was assessed and then 
they were put through a thorough clinical examination. In all 
these patients the following clinical signs were looked for relation 
of ankle to foot, Inter relation of malleoli and fossa in front of 
malleoli. Prominence of tendo achilles fossa on both sides of 
tendoachilles. Pattern position and size of heel for broadening.

Inclusion criteria
1. Bimalleolar and Isolated medial malleolar fractures
2. Age between 18 – 70 years
3. Both males and females included
4. Closed as well as grade 1 and grade 2 (Gustilo- Anderson ) 

compound fractures

Exclusion criteria
1. Associated tibial pillion fractures
2. Associated posterior malleolar fractures
3. Polytrauma cases
4. Grade 3 compound fractures

Implants used for fixation: (figure-1)
1. 1.5mm – 2 mm Kirschner wire
2. 20 SWG Stainless steel cerclage wire
3. Cortical screws with washers 

Surgical procedure: Tension band fixation was done for all 
cases (figure-2)

Approach: Anteromedial incision was given that begins 
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approximately 2 cm proximal to the fracture line, extends 
distally and slightly posteriorly, and ends approximately 2 cm 
distal to the tip of the medial malleolus. Skin incision was 
given carefully, reflecting the skin flap along with its underlying 
subcutaneous tissue. Care was taken to protect the greater 
saphenous vein and saphenous nerve.

Procedure: Distally and anteriorly displaced distal fragment of 
the medial malleolus is reduced and a small fold of periosteum 
commonly is interposed between the fracture surfaces removed 
with a curette and cleared the serrations of fracture. Small, loose 
osseous or chondral fragments are debrided; large osteochondral 
fragments are preserved and supported with a bone graft. With a 
bone-holding clamp or towel clip, detached malleolus is brought 
into the normal position. posterior K-wire using 1.6 mm K-wire 
is passed, as perpendicularly as possible to the fracture plane,  
special care is taken to not to cross the fracture line too close 
to the joint. The anterior K-wire is a second 1.6 mm K-wire 
is inserted into the medial malleolus, parallel to the first wire. 
These two K-wires stabilize the fracture against rotation and will 
be used to anchor the figure-of-eight wire distally. Reduction 
checked under image intensification. 
A 2.5 mm hole, with the protection of a drill sleeve is drilled 
2-3 cm above the level of the horizontal joint line, medial cortex 
is tapped, and a unicortical screw is inserted with a washer. In 
osteoporotic bone, this screw must be bicortical. 0.8 -1.0 mm 
wire is taken and looped at approximately one third along its 
length. Twist the free ends together. The wire twist is loosely 
prepared ensuring that each end of the wire spirals equally, 

forming a double helix –twisting one wire around the other 
(straight) wire is avoided. The wire is tensioned by pulling 
on the twists. In	osteopenic	bone	care	must	be	taken	to	avoid	
excessive	 tensioning.	The 2 k wires are cut. The K-wires are 
then driven home, sinking their curved ends into the bone in 
order to prevent backing out and skin injury. Take check x-rays 
in both planes.

After Treatment: The ankle is immobilized in a posterior 
plaster splint and elevated. the splint can be removed on the first 
postoperative visit If the bone quality is good, and the fixation 
is secure, and replaced with a removable splint or fracture 
boot. Range of-motion exercises are begun. Weight bearing is 
restricted for 6 weeks, after which partial weight bearing can be 
started if the fracture is healing well and progressed accordingly.
Immobilization may be prolonged if skin conditions, bone 
quality, or other factors have prevented secure fixation. The limb 
is kept in either a short-leg or a long-leg non–weight-bearing 
cast, depending on the stability of the fixation. If a long-leg cast 
is used, it can be converted to a short-leg cast after 4 weeks. 
The immobilization continued until fracture healing is 
progressing well (3months). A short-leg walking cast is worn, 
and weight bearing is progressed. The cast is removed when the 
fracture has united.
At the time of follow up period assessment of the cases was 
done based on the Baird and Jackson’s ankle scoring system of 
Subjective, Objective and Radiographic criteria. All the patients 
were evaluated and scores were given.
Baird and Jackson Scoring System Is based on Pain, Stability to 
ankle, Ability to walk, Ability to run, Ability to work, Motion of 
the ankle and Radiographic result.
All the results were followed until union occurred. Results 
were analysed both clinically and radio graphically. Almost all 
fractures united at the end of 12 weeks.
Final score according to subjective, objective and radiological 
criteria
Most of the patients were operated between 2 and 5 days. 
Average duration between trauma and surgery was 3 days in our 
series. All the patients were given spinal anaesthesia.
Esmarch in a few cases and Pneumatic tourniquet in few cases 
was used. Average duration of surgery was about 1 hour, Tension 
banding done for all cases using 1.5-2 mm K wires, 30-40mm 
CC screw with washer and 18- 20 size SS wire.

RESULTS
In our series, there were 30 cases with medial malleolus fractures 
and all of them were fixed with tension band wiring (100%). 
Three patients had superficial skin infection which healed by 
3 weeks. There were no other complications. In this series 13 
(43.3%) had no pain and 15 (50%) patients had Grade B i.e. 
pain with strenuous activities and remaining 2 (6.7%) had pain 
with activities of daily living. All the patients had no clinical 
instability. Majority i.e. 23 (76.7%) of patients could walk 
desired distances without limp or pain and 7 (23.3%) patients 
were able to walk to desired distance with slight pain. 12 (40%) 
patients were able to run desired distances without pain, 18 
(60%) patients were able to run desired distances with slight 
pain. In our series 16(53.3%) patients were able to perform 
usual occupation without restriction and the rest 14 (46.7%) 
patients were able to perform usual occupation with restriction 

Figure-1: Instruments and Implant

Figure-2: Tension band wiring application
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in some strenuous activities. In this series,27 (90%) patients had 
range of motion of the ankle within 10o of uninjured ankle and 
1 (3.3%) patient had motion within 15o of uninjured ankle.The 
rest 2 (6.7%) patients had motion within 20o of uninjured ankle. 
In the present study of 30 cases including both Bimalleolar and 
Isolated medial malleolar fractures treated by open reduction 
and internal fixation, Excellent results were achieved in 
12(43.3%), Good 9(30%),Fair 6(20%) and Poor 2 (6.7%) of 
patients. The patients with poor results had moderate restriction 
of the daily activities, diminution in the abilities like walking, 
running, reduced ankle movements and decrease in joint space. 
The major cause of fracture in our study was road traffic 
accidents in 20 (66.7 %) and in 8(26.6%) due to slipping and 
stumbling. The rest i.e. 2 (6.7%) had fractures due to fall from 
height.
Right ankle was involved in 18 (60%) patients and in 12 (40%) 
patients left ankle was involved.
In the present series 12 (40%) patients had Supination external 
rotation injuries which is majority followed by 9 (30%) patients 
having pronation external rotation injury, followed by 5 (16.7%) 
patients having pronation abduction injury and 4 (13.3%) 
patients having supination adduction injury (table-1).

DISCUSSION
Fractures of the ankle being articular and in a weight bearing 
extremity needs accurate reduction, if residual pain and disability 
are to be avoided and the incidence of arthritis is to be reduced. 
In fractures of the ankle only the slightest variations from the 
normal anatomy are compatible with good function of the joint. 
Treatment of medial malleolar fractures with accurate open 
reduction and internal fixation using AO principles was found 
to give good results. This study supports these conclusions. 
The scoring system of Baird and Jackson is a composite score 
with slight variations from normal about 73% of patients had 
excellent to good result, 20% achieved fair results and 6% 
had poor result. All had anatomical reduction of the malleolus 
radiologically.
The mean age of this study was 38 years. This finding was 
somewhat similar to observation of Gregory joy et al4 Georgiadis 
DM, White DB5; Ostrum RF, Litsky AF6 and Burnwell and 
Charnley7, Male predominance observed in this series as in 
other studies. The commonest mode of injury was road traffic 

accident in the present study. In this study right ankle was 
affected more, i.e.23 (76.3%) patients which is similar to other 
studies.
In the present study Lauge Hansen’s Classification system 
(table-2) was used for operative evaluation. The most common 
type of injury was Supination External rotation type and least 
common was Supination Adduction type.
The results in this study are compared with Maruti CV Venugopal 
N8, Al Lamy Al Obaidy11, Erhan Yilmaz et al9 and Beris et al.10

In the Maruti CV Venugopal N series, good to excellent results 
were obtained in about 90%(36) of cases, Al Lamy Al Obaidy 
series, good to excellent results were obtained in 80% of cases 
Erhan Yilmas series,good to excellent results were obtained in 
58% of cases In Beris et al series, good to excellent results were 
obtained in 74.3% of cases. Poor results were in 16% of cases in 
Erhan Yilmas et al series and 11.7% in Beris et al series. All this 
were comparable to this study where good to excellent results 
were obtained in 73% of patients, fair results in 20% and poor 
in 6% of patients.
The observation in this study supports the contention of Gregory 
Joy et al4 that anatomical reduction and good post reduction 
x-rays correlate with good clinical outcome. Fractures of the 
medial malleolus close to plafond require more exact reduction 
to restore more normal tibio-talar relationship. Two patients 
who had poor result in the present study had poor reduction 
according to postoperative x-ray. The type of fracture did not 
affect the final outcome in the present study as it did in study 
of Bistrom.12 But this study supports the view of Klosser and 
Kristensen13, according to which reduction determines the final 
clinical result irrespective of the type of fracture.
This study supports the view of Ostrum RF and Litsky AS, 
according to which the tension band fixation provides the 
greatest resistance to pronation forces. Tension band fixation 
of the medial malleolus fractures, is strong biomechanically 
and clinically acceptable method for treating displaced medial 
malleolus fractures.
It also supports the views in the study by Georgiadis GM and 
White DB, in that modified tension band wiring remains an 
acceptable method for fixation of selected displaced medial 
malleolar fractures.
Early mobilisation was advocated by AO and immobilization 
has also been supported. Others have found no significant 

Category Grade A Grade B Grade C Grade D Grade E Total
Pain 13 15 2 - - 30
Stability 28 2 - - - 30
Walking 23 7 - - - 30
Running 12 18 - - - 30
Work 16 14 - - - 30
Motion 23 7 - - - 30
Radiography 27 1 2 - - 30

Table-1: Final score based on subjective,objective and radiological criteria

Series No.of Patients Most common type Percentage
Gregory joy et al4 117 Supination-External rotation 41%
Burwell and Charnley7 35 Supination-External rotation 46%
Ostrum,Litsky6 30 Supination-External rotation 42%
Present study 30 Supination-External rotation 40%

Table-2: Type of injury in various studies as determined by Lauge Hansen’s classification.
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difference in results produced by early motion or immediate 
plantar splintage (Beris et al.). In this series immobilization with 
slab for two weeks then partial weight bearing by four weeks and 
by the end of ten weeks complete weight bearing was allowed. 
A number of different regimes have been suggested. Ahl et al. 
showed that early weight bearing in plaster slab had a tendency 
to display better clinical results, he also found that addition of 
ankle movements using ankle arthrosis showed better results.
According to Makwana the risk of complications after internal 
fixation is low but higher with closed treatment. Most of the 
complications were minor and resolved within 3 months. In 
our series there were no malunions or non unions of the medial 
malleolus.
Medial malleolar fractures have varied presentation. When 
compared the Isolated medial malleolar farctures had a better 
outcome when compared to the Bimalleloar fractures. Thorough 
understanding of the mechanism of injury, patho anatomy and 
treatment options along with accurate reduction and early 
mobilisation can give rewarding results.

CONCLUSION
In our study, Ankle injuries were common in middle aged men. 
Age with the youngest being 18 years and the oldest being 70 
years. Males were more prone to injury than females with Road 
traffic injury being the major cause of injury.
Most of the cases were caused by external rotation injuries. 
Supination External rotation (40%) being the commonest 
Lauge-Hansen type followed by Pronation External rotation 
(30%). AO type was the most common type of fractures. The 
results were excellent in (43%) of patients. Post operatively 
below knee slab immobilisation did not affect the movements 
at the ankle if the duration of immobilization is short. In cases 
with bimalleolar fracture maintenance of fibular length was key 
for ankle stability. The most common complication encountered 
was superficial skin infection.
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ABSTRACT

Introduction: Anterior cruciate ligament(ACL) injury is one of 
the commonest type of sports injury in knee joint. Arthoscopic 
ACL reconstruction is the gold standard treatment now a days and 
this is performed by two techniques- Transtibial and anatomical. 
So this study was performed to compare the functional and 
radiological outcomes of both techniques.
Material and Methods: The study population comprised of 
two groups, Group I – The patients treated by trans-tibial ACL 
reconstruction approach and Group II – Patients treated by 
anatomical medial portal ACL reconstruction approach. Surgical 
procedure was carried out as per standard protocols including 
pre- operative patient preparation and Diagnostic arthroscopy and 
follow up. Functional evaluation was done using lysholm knee 
score and radiological evaluation was done at 6 weeks, 12 weeks 
and 6 months of time with the help of digital radiography.
Results: The Lysholm knee score was significantly (p=0.01) 
higher among the patients of Group II (91.56±2.68) compared 
with Group I (89.20±2.00). However, Tibial tunnel angle 
was higher among the patients of Group I (67.47±4.29) than 
Group II (63.19±2.97) and the difference was statistically 
significant (p=0.003). The Lachman’s test and anterior drawer 
test was positive 3+ among all the patients of both the groups 
preoperatively. 
Conclusion: Anatomical medial portal ACL reconstruction 
has better outcome with rotational stability and near to natural 
biomechanical stability of complex knee joint as compared to 
trans-tibial approach. 

Keywords: Anterior cruciate ligament, Lachman’s test, Lysholm 
knee score, Anterior Drawer Test, Trans-tibial reconstruction, 
Anatomical medial portal reconstruction, Rotational stability.

INTRODUCTION
Anterior cruciate ligament (ACL) reconstruction is one of 
the most commonly performed arthroscopic surgeries in 
orthopedics (Emond et al, 2011).1 Numerous femoral fixation 
methods are used for hamstring tendon grafts. Several studies 
have compared fixation methods, and although the methods 
show mechanical differences in laboratory studies (Milano et 
al, 2006)2 (Shen et al, 2010)3 (Oh et al, 2006)4 they are clinically 
similar when correctly used (Han et al, 2012; Stengel et al, 
2009).5,6

In the last two decades, the most commonly used method 
worldwide has been the trans-tibial technique (Steiner, 
2009).7 However, anatomical studies have shown that with 
this technique, the tunnel is not positioned in the center of the 
origin of the ACL (Heming et al, 2007; Steiner et al, 2009).8,9 
The clinical studies have shown advantages with regard to the 
stability gained with the more anatomical position of the femoral 
tunnel (Alentorn-Geli et al, 2010; Hussein et al, 2012).10,11

Present study aims to examine the outcomes of trans-tibial and 
anatomical medial portal ACL reconstruction functionally and 
radiologically.

MATERIAL AND METHODS
This was a retrospective as well as prospective study conducted 
among the patients admitted in the Department of Orthopaedics, 
KGMU with ACL injuries along with those treated for the same 
previously within last one year available for follow up were 
included in the study.
A sample size of 31 patients, selected randomly, irrespective 
of gender or religion were included in the study and they were 
divided into two groups. Two groups were made depending on 
the arthroscopic surgical technique adopted by the operating 
surgeon:

Group I – The patients treated by transtibial ACL reconstruction 
approach were taken retrospectively.

Group II – Patients treated by anatomical medial portal ACL 
reconstruction approach taken prospectively.

Inclusion criteria: The inclusion criteria included the patients 
of age group 18-45 with clinical / radiological / arthroscopic 
evidence of anterior cruciate ligament deficiency which were 
symptomatic even after conservative therapy of adequate 
duration with normal contra lateral knee. The important criteria 
for patients included in the study was that the acute inflammatory 
phase of the injury had subsided and full range of motion and 
good quadriceps strength had been regained with no extensor 
lag.

Exclusion criteria: The patients with bilateral ACL tear, other 
systemic diseases compromising their Pre-anaesthetic fitness, 
associated fractures involving lower limbs and /or spine/ 
neurovascular injuries, any other associated ligament injuries 
of the Knee (complete tear of posterior cruciate ligament, 
medial and lateral collateral ligament requiring treatment/ 
with significant articular cartilage lesion exceeding grade III) 
were excluded. ACL reconstruction of those with open physis, 
significant arthritis and local skin infections were also excluded 
from the study.
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Surgical procedure was carried out as per standard protocols 
including pre- operative patient preparation and Diagnostic 
arthroscopy and follow up. High anterolateral portal (viewing 
portal) was made just lateral to patellar tendon. The scope 
was introduced and knee was examined systematically in 
the ‘W’ sequence, starting from the suprapatellar pouch, then 
the patellofemoral joint, medial gutter, medial meniscus, 
intercondylar notch, lateral meniscus and lateral gutter. Once 
all the pathologies were recorded a second anteromedial portal 
(working portal) was made at the inferior pole of patella, just 
medial to patellar tendon. 
A longitudinal incision was made for the harvesting and passage 
of grafts as well as the creation of the tibial tunnel. Care was 
taken not to injure the infrapatellar branch of the saphenous 
nerve. Once the hamstring tendons were identified, the sartorius 
fascia was carefully incised along the course of and in between 
the gracilis and semitendinosus tendon, taking care to preserve 
the integrity of fascia and deeper layer comprising medial 
collateral ligament.
The tendon were dissected proximally by using fingers 
towards their musculo-tendinous junction to release adhesion 
and accessory bands, while constant traction was applied on 
the threads. Then a closed-end stripper was passed over the 
tendon one by one. The stripper was then reinserted and tendon 
harvested. After harvesting, the graft was placed on graft 
master board. They were stripped of their residual muscle fibers 
proximally using the blunt end of scalpel blade. The tendon 
ends were carefully trimmed to uniform size and measured and 
made of equal lengths. They were placed together and using a 
number 2 ethibond suture a running baseball, stitch was placed 
in both tendons in a Chinese	finger	trap	configuration.
Post operatively Patients were given intravenous antibiotics 
for 3 days and were discharged after wound inspection. On the 
14th day, stitch removal was done. Post-operatively, patient was 
placed in knee brace. Mobilization was started immediately 
giving priority to the recovery of full extension. Active static 
quadriceps exercises and ankle pumps were started as soon 
as the patient recovered from anesthesia. The crutches were 
maintained until quadriceps control was reestablished. Standard 
ACL reconstruction rehabilitation protocol was then followed.
Group I was evaluated by and data collected from previous 
record.
Group II was prospectively evaluated functionally by using 
lysholm knee score and radiological evaluation was done at 6 
weeks, 12 weeks and 6 months of time. Grading of laxity was 
evaluated by anterior drawer test and Lachman’s test. 
Radiological evaluation was done on X-ray. Angle of tibial and 
femoral tunnels were measured on digital and immediate Post 
Operative Knee radiographs (Antero-posterior and True Lateral 
Views) 
Comparison between clinical outcomes of Trans-tibial ACL 
reconstruction and Anatomical medial portal ACL reconstruction 
was done.

STATISTICAL ANALYSIS
The data was analysed by using SPSS 16.0 version (Chicago, 
Inc., USA). The Chi-square test was used to compare the 
categorical/dichotomous variables between Group I and Group 
II. The Unpaired t-test was used to compare the scores between 

the two groups. The P-value<0.05 was considered significant.

RESULTS
In Group I, 46.7% were between 20-30 years and 26.7% were 
below 20 and above 40 years. In Group II, more than one third 
of the patients were between 31-40 years (43.8%) and 31.2% 
were between 20-30 years. However, 12.5% were below 20 and 
above 40 years in Group II. Majority of the patients were male 
in both the groups. Majority of the patients in Group I were 
very active (73.3%) and 75.0% were very active in Group II. 
The percentage of active (26.7%) were in group I and (25.0%) 
in group II. The RTA mode of injury was the commonest injury 
in both Group I (60%) and Group II (56.2%) patients (Table-1).
The anterior drawer test was positive 3+ among all the patients 
of both the groups preoperatively. At 6 weeks, 31.3% were 
Positive 1+ among the patients of Group II and 43.8% were 
Positive 1+ at 6 months (Table-2). 
The Lachman’s test was positive 3+ among all the patients of 
both the groups preoperatively. At 6 weeks, 37.5% patients were 
Positive 1+ among Group II and 56.3% were Positive 1+ at 6 
months (Table-3).
The excellent Lysholm knee score was in 37.5% of Group II 
patients and 20% in Group I patients. However, good was in 
66% of Group I and 50% of Group II (Figure-1). 
The Lysholm knee score was significantly (p=0.01) higher 
among the patients of Group II (91.56±2.68) compared with 
Group I (89.20±2.00). However, Tibial tunnel angle was higher 
among the patients of Group I (67.47±4.29) than Group II 
(63.19±2.97) and the difference was statistically significant 
(p=0.003). The femoral tunnel angle was also significantly 
(p=0.0001) higher among the patients of Group I (67.87±3.79) 
compared with Group II (50.69±6.69) (Table-4).

DISCUSSION
Surgical reconstruction has become the standard of care in the 
treatment of anterior cruciate ligament injury. The primary goal 
of the reconstruction is to restore the stability to the knee and 

Basic profile Groups p-value1

Group I
(n=15)

Group II
(n=16)

No. % No. %
Age in years
<20 4 26.7 2 12.5 0.03
20-30 7 46.7 5 31.2
31-40 0 0.0 7 43.8
>40 4 26.7 2 12.5
Gender
Male 14 93.3 16 100.0 0.29
Female 1 6.7 0 0.0
Level of activity
Very active 11 73.3 12 75.0 0.25
Active 4 26.7 4 25.0
Sedentary 0 0.0 0 0.0
Minimally active 0 0.0 0 0.0
Mode of injury
Fall 6 40.0 7 43.8 0.83
RTA 9 60.0 9 56.2
1Chi-square test

Table-1: Basic profile of the patients
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thereby, presumably to restore its function and allow the patient 
to return to normal activities, including sports. Another goal is 
to prevent early degenerative changes.
The recovery and rehabilitation following these procedures has 
also been shortened. 
In our study, ACL injury correlated with activity of person 
significantly. In our study, ACL injury was more with very 
active persons in both the groups. The incidence of ACL injury 
was more with the road traffic accidents in comparison to sports 
injury. Contrary to our findings, William et al (1981)12 observed 
88% of their cases the mode of injury was sports especially 
football as popular in western world.
Manual knee laxity tests were performed in all cases of ACL 
injury. First it was performed in normal knee which was taken 
as standard of that patient than it was performed in injured 
side. It was recorded as +, ++, +++ (if positive) and negative. 
Anterior Drawer Test and Lachman’s test were positive in all the 
patients. Pulate et al (2012)13 also found significant difference in 
the functional outcomes between the two groups, the transportal 
ACL reconstruction having better outcome. 
The anterior drawer test was also positive 3+ amongst all the 
patients of both the groups preoperatively. At 6 weeks, 31.3% 
were Positive 1+ among the patients of Group II and 43.8% 
were Positive 1+ at 6 months. The Lachman’s test was positive 
3+ among all the patients of both the groups. At 6 weeks, 37.5% 
were Positive 1+ among Group II and 56.3% were Positive 1+ 
at 6 months. There were no cases of severe instability in follow 
up after ACL reconstruction, in our series, with +++ positive for 
Lachman’s test or Anterior drawer test.
The Lysholm knee score was significantly (p=0.01) higher 
among the patients of Group II (91.56±2.68) compared with 
Group I (89.20±2.00). The excellent Lysholm knee score was 
in 37.5% of Group II patients and 20% in Group I patients. 
However, good results were in 66% of Group I and 50% of 
Group II patients. The study by Lee et al. (2007)14 showed a 
significantly lower Lysholm related to residual pivot shift without 
definite antero-posterior laxity. More oblique positioning of the 
graft might have advantages in rotational stability, which in turn 
increased subjective patient satisfaction. Trans-tibial approach 
did not provide anatomical placement of tunnel and resulted 
in lower lysholm knee score. The study of Lee et al. (2007)14 
supports our study that anatomical medial portal approach has 
better patient satisfaction and less residual laxity. 
Ali et al (2013)15 found that there was no significant difference in 

Figure-1: Lysholm knee score

 Groups
Group I
(n=15)

Group II
(n=16)

p-value1

No. % No. %
Pre-op
Positive 3+ 15 100.0 16 100.0 NA
6 week
Positive 3+ - - 0 0.0 NA
Positive 2+ - - 0 0.0
Positive 1+ - - 5 31.3
Negative - - 0 0.0
3 month  0.0
Positive 3+ - - 0 0.0 NA
Positive 2+ - - 0.0
Positive 1+ - - 7 43.8
Negative - - 9 56.3
6 month and onwards  
Positive 3+ 0 0.0 0 0.0 0.001* 
Positive 2+ 3 20.0 0 0.0
Positive 1+ 12 80.0 7 43.8
Negative 0 0.0 9 56.3
1Chi-square test, NA-Not applicable, *Significant
Table-2: Comparison of Anterior drawer test from pre-operative to 

follow-ups

 Groups
Group I
(n=15)

Group II
(n=16)

p-value

No. % No. %
Pre-op
Positive 3+ 15 100.0 16 100.0 NA
6 week
Positive 3+   0 0.0
Positive 2+   0 0.0
Positive 1+   6 37.5 NA
Negative   10 62.5
3 month    
Positive 3+   0 0.0 NA
Positive 2+   0 0.0
Positive 1+   9 56.3
Negative   7 43.8
6 month and onwards    
Positive 3+ 0 0.0 0 0.0 0.001*
Positive 2+ 3 20.0 0 0.0
Positive 1+ 12 80.0 9 56.3
Negative 0 0.0 7 43.8
 NA-Not applicable, *Significant

Table-3: Comparison of Lachman’s test from pre-operatively to 
follow-ups

Group I
(n=15)

Mean±SD

Group II
(n=16)

Mean±SD

p-value1

Lysholm knee score 89.20±2.00 91.56±2.68 0.01* 
Tibial tunnel angle 67.47±4.29 63.19±2.97 0.003*
Femoral tunnel 
angle

67.87±3.79 50.69±6.69 0.0001*

1Unpaired t-test, *Significant
Table-4: Comparison of Lysholm knee score, Tibial tunnel angle 

and femoral tunnel angle
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the Functional outcome (Lysholm Knee score), anteroposterior 
stability (Lachman's test) and rotational stability. In our study 
we also studied functional status using lysholm scoring, that 
concluded that anatomical medial portal ACL reconstruction 
has better outcome with rotational stability and near to natural 
biomechanical stability of complex knee joint which proved 
contrary to above study. 
Bedi et al (2011)16 reported that the anteromedial portal drilling 
of the femoral socket may allow for improved restoration of 
anatomy and stability with ACL reconstruction compared 
with conventional transtibial drilling techniques. Our study is 
comparable to the above study, that anatomical medial portal 
tunnelling technique has given better outcome than transtibial 
approach.
Amendola et al. (2003)17 conducted a study on the effect of 
fixation technique on graft position on ACL reconstruction. 
In their study two groups were made and quantification of 
bone tunnel length and exact position of graft was measured 
radiologically. The influence of these two techniques on the 
functional outcome was measured. Clinical outcomes were 
similar because graft placement was within the ideal range in 
both groups, contrary to our study.
Larger sample size with proper randomization is needed to 
validate effectively our findings and long term follow up studies 
are required in future to know changes in graft behavior and 
tunnels with time and the outcomes accordingly.

CONCLUSION
Patients with anterior cruciate ligament reconstruction by 
anatomical medial portal approach were found to have better 
post-operative knee stability and better functional outcome. 
AMP technique leads to reduction in time to return to routine 
activities, better therapeutic outcomes and higher satisfaction 
rates. 
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ABSTRACT

Introduction: The most common infection in cirrhosis is 
Spontaneous bacterial peritonitis (SBP). It is called spontaneous 
because it occur in the absence of a contaguous source of infection 
and in the absence of an intra-abdominal inflammatory focus. 
Majority of the SBP cases are caused by gram-negative organisms, 
mostly Escherichia coli. Objective: To identify the bacteria from 
the contaminated ascitic fluid and to establish the appropriate 
antibiotic in a case of Spontaneous bacterial peritonitis.
Material and Methods: In our study, 100 ascitic fluid samples 
from clinically suspected cases of SBP were collected From 
January 2015 to December 2015. Ascitic fluid was collected 
by bedside tapping in blood culture bottle aseptically and 
immediately sent to a microbiology laboratory, Krishna institute 
of medical sciences, karad, for microbiological examination. 
Bacterial examination and antibiotic sensitivity tests were carried 
out by standard microbiological techniques.
Results: 100 clinically suspected cases of SBP, 51 (51%) had 
ascitic fluid polymorphonuclear cells (PMN) count ≥ 250/mm3. 
Among 51 cases, 23 (23%) cases were culture positive and 28 
(28%) cases were culture-negative neutrocytic ascites. From 23 
culture-positive cases, E. coli was isolated from 13 (13%) cases; 
Klebsiella spp. was isolated from 6 (6%) cases, Acinetobacter was 
isolated from 2(2%) cases, Pseudomonas aeruginosa was isolated 
from 1 (1%) case and proteus was isolated from 1(1%) cases. All 
isolates were sensitive to ceftriaxone and cefotaxime. 
Conclusion: The prognosis of Spontaneous bacterial peritonitis 
is very good provided they are diagnosed at earlier stage, and 
therefore laboratory analysis including culture and sensitivity of 
all suspected case of SBP will enhance the success rate.

Keywords: Spontaneous bacterial peritonitis, Ascitic fluid, 
Cirrhosis

INTRODUCTION
The most common and serious complication in patient with liver 
cirrhosis and ascites is SBP, which can lead to high mortality.1 It 
is define as bacterial infection of ascitic fluid without any intra-
abdominal source of infection. The incidence of spontaneous 
bacterial peritonitis in a case of cirrhosis varies from 7-23% 
in west.2 The diagnostic criteria for SBP states as follows, 
presence of >500/mm3 leucocytes or the presence of >250/mm3 
Neutrophils in the ascitic fluid or positive ascitic fluid culture.3–5 
The classification of Spontaneous bacterial peritonitis is depend 
on the cell count and culture of ascitic fluid, it has been classified 
in to its variant.6,7

1.  Classic spontaneous bacterial peritonitis is defined as ascitic 
fluid polymorph count ≥250/mm3 and positive ascitic fluid 
culture.

2.  Culture negative neutrocytic ascites (CNNA) is defined as 
ascitic fluid leukocyte count ≥500/mm3 or neutrophil count 
≥250/mm3 with negative ascitic fluid culture. 

3.  Bacterascites (BA) is defined as ascitic fluid neutrophil 
count ≤250/mm3 with positive ascitic fluid culture.

The mortality rate in a case of first episode of SBP varies from 10-
15% which depends on various risk factors.8 The total Mortality 
in one year after first episode of SBP ranges from 31-93%9 in 
fact occurrence of SBP shows poor prognosis in a patient having 
liver cirrhosis, which is otherwise called as critically ill cirrhosis. 
Patient at this stage has to be considered for undergoing liver 
transplantation. Thus early diagnosis and appropriate antibiotic 
line of management reduces the mortality rate by 20%.10 If SBP 
is overlook till the establishing of complicated cirrhosis and by 
the time it will be diagnosed, it would be too late to check the 
mortality as the infective ascitic fluid would become so severe 
that it cannot be controlled with the appropriate antibiotic line 
of management. Thus, so therefore it is indeed improvement to 
explore the fact and figure to identify and understand the concept 
of SBP in detailed context. Hence the study was conducted to 
see and understand the various organism causing SBP in KIMS, 
Karad.

MATERIAL AND METHODS
From January 2015 to December 2015, we collected 100 ascitic 
fluid samples from clinically suspected cases of SBP who 
were admitted to medical ward of Krishna institute of medical 
sciences, Karad. Patients in this study were of mixed ages and 
consisted of both men and women; all patients met clinical 
criteria for suspicion of SBP including fever, ascites, and 
abdominal pain. Ascitic fluid was collected by bedside tapping 
in blood culture bottle aseptically using standard and universal 
precautions to ensure that a sterile examination. Bacterial 
examination and antibiotic sensitivity tests were carried out 
by standard microbiological techniques. PMN count data were 
collected retrospectively.

Inclusion criteria: Adult patients of both genders with clinical 
cirrhosis of liver with ascites.

Exclusion criteria: Ascites due to renal, cardiac, tubercular, 
malignant pathology secondary peritonitis, pregnant women, 
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patients who were not willing to participate in the study, and 
patients unable to communicate. 

STATISTICAL ANALYSIS
Descriptive statistics like mean and percentage were used to 
calculate results. Tables were made with the help of Microsoft 
excel 2007.

RESULTS
100 cirrhotic patients with ascites presenting with clinical 
suspicion of spontaneous bacterial peritonitis were included. 
There were 88 male (88%) and 12 female (12%) patients. The 
age of patients ranged from 20–80 years. Majority of the patients 
were in the age group of 30–60 years. 24 were positive for HCV, 
12 patients for HBsAg and 8 patients were positive for both 
(Table-1). In 56 patients both HBsAg and HCV were negative. 
Out of 100 patients, 51 were diagnosed to have spontaneous 
bacterial peritonitis or its variants (51%). Classic spontaneous 
bacterial peritonitis was present in 21 patients (21%), 28 (28%) 
patients were found to have culture negative neutrocytic ascites 
and 2 patient (2%) was having bacterascites (Table-2). Out of 51 
cases of spontaneous bacterial peritonitis 23 samples of ascitic 
fluid showed positive culture reports. E. coli was isolated from 
13 (13%) cases; Klebsiella spp. was isolated from 6 (6%) cases, 
Acinetobacter was isolated from 2(2%) cases, Pseudomonas 
aeruginosa was isolated from 1, (1%) case and proteus was 
isolated from 1(1%) cases

DISCUSSION
The frequency of spontaneous bacterial peritonitis in hospitalized 
patients with cirrhosis varies from 7 to 23% in the West.2 In our 
study the frequency was 51% which is comparable to a study 
by Iqbal S et al11, but higher than that reported in the world 
literature,12 and some of the local data.13 The data extracted from 
our study shows the result of high frequency because of inclusion 
criteria which include only those patient in whom there was high 
clinical suspicious of SBP. The other factors which are prone to 
SBP are under nourishment, poverty and advance liver disease. 
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Figure-1: HCV and HBsAg distribution
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Figure-2: Pattern of spontaneous bacterial peritonitis
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Figure-3: Culture pattern of spontaneous bacterial peritonitis

Number %
HCV 24 24
HBsAg 12 12
HCV and HBsAg 8 8
Negative 56 56

Table-1: HCV and HBsAg distribution

Frequency %
Classic spontaneous bacterial peritonitis 21 21
Culture Negative neutrocytic ascites 28 28
Bacterascites 2 2
Total 51 51

Table-2: Pattern of spontaneous bacterial peritonitis

Organism Frequency %
E. Coli 13 13
Klebsiella 6 6
Acinetobacter 2 2
Pseudomonas aeruginosa 1 1
proteus 1 1

Table-3: Culture pattern of spontaneous bacterial peritonitis

We use blood culture bottle for the culture of ascitic fluid as the 
positive result is much higher than the results derived from agar 
plates.14 Out of 51 cases of spontaneous bacterial peritonitis, 23 
samples of ascitic fluid showed positive culture reports (23%) 
which is comparable to that reported by Iqbal S e al15 but lower 
than that reported by Rajput et al.14 This might be due to the fact 
that maximum number of our patients were malnourished with 
a poor immune system and are having low threshold in terms of 
pathologic dose of bacteria to become ill. In our study, classic 
SBP was diagnosed in 21% of the patient were as the variants 
that is culture negative neutrocytic ascites and bacterascites was 
diagnosed in 28% and 2% of cases respectively. Rajput et al14 
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in the study conducted at Chandka Medical College Hospital 
Larkana found classic spontaneous bacterial peritonitis in 
34.5% of their patients whereas culture negative neutrocytic 
ascites and bacterascites in 62.1% and 3.4% of their cases 
respectively. Another study by Taj et al15 conducted at Khyber 
Teaching Hospital supports our findings, the values are classical 
SBP 37.93%, CNNA 55.17% and BA 6.89%. These findings 
are comparable with our findings. In another study carried out 
by Iqbal et al3 at Rawalpindi Medical College reported classic 
spontaneous bacterial peritonitis in 33.3% of the cases where as 
culture negative neutrocytic ascites was found in 66.7% of the 
cases. None of the patients in this study was diagnosed having 
bacterascites. This difference in the frequency of bacterascites 
could be due to small number of patients in our study. E. coli 
was isolated from 13 (13%) cases; Klebsiella spp. was isolated 
from 6 (6%) cases; Acinetobacter was isolated from 2(2%) 
cases Pseudomonas aeruginosa was isolated from 1, (1%) case, 
and proteus was isolated from 1(1%) cases. These results are 
comparable with the findings of other studies on microbial 
spectrum of SBP.14,15

 Taj et al15 reported E. Coli (61.55%) and Streptococci in 
(15.38%) in their study. Haider et al1, reported E. Coli 30% 
which is low compared to our study. The reason for this could 
not be explained.

CONCLUSION
The prognosis of Spontaneous bacterial peritonitis is very good 
provided they are diagnosed at earlier stage. The SBP and its 
variants are common complication of liver cirrhosis with ascitis. 
Among many isolated organisms, E Coli was the most frequent 
organism noted. Hence knowledge of microbial spectrum of 
SBP is important for the selection of appropriate antibiotic line 
of management. 
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ABSTRACT

Introduction: Workers of an occupational setting like gas stations 
are very prone to occupational health hazards with chemical 
substances present in the atmosphere of their workplace1. 
Screening and monitoring the gasoline related cytotoxicity in gas 
stations can be a useful tool in detecting initial cellular alterations. 
So this study was undertaken to detect early biological changes 
in specific target tissues like buccal mucosal cells and blood. 
Objective of the study was to explore the cytogenetic damage 
in exfoliated buccal cells and also damage at hematopoitic level 
with blood examination obtained from petrol station workers and 
control subjects, using micronucleus (MN) assay.
Material and Methods: This was a case-control study. The study 
population comprised of 90 male petrol pump workers (exposed 
group) and 30 unexposed controls (healthy individuals). Oral 
smear was obtained from normal mucosa by using the sterile 
cytopathological brush. Venous blood sample was collected for 
the assessment of Hb%, RBC, WBC, and TLC. 
Results: More than one third (45.6%) of the cases were between 
20-30 years of age. In 37.8% of the cases, the duration of work 
year was 5-10 years. The habit of smoking was among 24.4% 
of the cases while chewing was in 42.2% of the cases. The MN 
in Giemsa (p=0.0001) and in PAP (p=0.001) was significantly 
(p=0.0001) higher among the cases compared with controls. Hb 
was significantly (p=0.001) lower among the cases compared 
with controls. The level of other biochemical parameters like 
TLC and RBC count was similar among cases and controls. There 
was no significant (p>0.05) difference in the frequency of MN in 
Giemsa and PAP on the basis of work years and working hours/
day of the cases. 
Conclusion: In conclusion, our results reveal that petrol station 
workers could be under risk of significant cytogenetic damage. 

Keywords: Micronucleus, Occupational exposure, Petrol pump 
workers, Genotoxicity

INTRODUCTION
Millions of workers in a variety of occupational settings are prone 
to be exposed to organic chemicals, intermediates, by-products 
or end products which possess health hazards. Petroleum 
derivatives are a complex combination of hydrocarbons 
and about 95% of compounds in petrol vapors are aromatic, 
aliphatic and alicylic compounds. It is supported by literatures 
that these products have genotoxic, mutagenic and carcinogenic 
potential. In 1988, the International Agency for Research on 
Cancer (IARC) considered all refinery environments potentially 
carcinogenic for human.1 Epidemiological studies in workers of 
petrochemical industries and people living in the neighborhood 
exposed to gasoline vapors revealed a rise in pulmonary toxicity, 
neurotoxicity and cytotoxicity.2-5 Since petrol is volatile in 
nature, it easily gets diffused in air and enters human body 
through inhalation at petrol filling stations. Although people 
are exposed to gasoline fumes during fuelling and refueling 

at gas stations, the gas station attendants are at higher risk of 
exposure by virtue of their occupation.6 Also, the atmospheric 
concentration of gasoline vapor is not safe when inhaled even 
for a brief period of time and during fuelling of vehicles; the 
concentration of gasoline vapor in the air is recorded to reach 
between 20 and 200 ppm.6,7 This concentration can get higher 
if there is a long queue of vehicles to be fuelled, which is a 
usual occurrence in countries like India also Petrol evaporates 
more readily in tropical than in temperate countries leading to 
rapid skin penetration and pulmonary absorption. In scientific 
literature there are several epidemiological studies worldwide 
which have shown correlation between benzene exposure in 
human with certain types of blood disorders.
In fuel stations, factories, refineries and other industrial settings 
benzene has been proven to be an important environmental 
contaminant. Most of the benzene is derived from the 
petrochemical industries. Exposure to benzene is seen at 
fuel stations. Moreover; the general population is exposed to 
benzene contained in petrol, vehicle exhaust, and diesel fuel. 
Occupational exposure to benzene has mainly been associated 
with increased incidences of blood disorders such as chronic 
myeloid and acute lymphoid leukemia and non-Hodgkin’s 
lymphomas. Micronucleus (MN) assay for exfoliated cells 
in epithelial cells have been used to evaluate the genotoxic 
effects produced by doses of carcinogenic substances like 
benzene, to which human populations are exposed.8,9 The 
frequency of MN in human exfoliated cells can be used as 
an “endogenous dosimeter” in tissues that are specific targets 
of genotoxic and carcinogenic agents, when carcinomas will  
develop.10 
In Lucknow petrol pump workers are engaged in petrol filling 
for eight to twelve hours a day and do not wear protective 
equipment leading to higher opportunity for exposure. Personal 
hygiene and habits is also evident at work place, and therefore 
the occupational exposure to such derivatives like benzene adds 
up for genotoxic risk. This work aims to explore the cytogenetic 
damage in exfoliated buccal cells and also damage if any at the 
hematopoitic level with blood examination obtained from petrol 
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station workers and control subjects, using micronucleus (MN) 
assay.

MATERIAL AND METHODS
Study design and Subjects
The study population composed of randomly selected 90 male 
petrol pump workers (exposed group) and 30 unexposed controls 
(healthy individuals). The exposed group included smokers and 
non-smokers, and chewers and non chewers and also workers 
either taking alcohol or not. The study group was from different 
petrol stations in Lucknow, Uttar Pradesh, India. The control 
(unexposed group) were all male, healthy individual without 
any systemic or mental illness. All subjects in the study group 
were given questionnaire which included questions about age, 
occupational exposure, smoking habit, chewing habit, use of 
drugs such as alcohol, virus illnesses any medication etc. All 
the individuals who agreed to participate in the study answered 
questionnaire. Study procedures used in the present study were 
approved by the Institutional ethical committee.

Method
Oral smear was obtained from normal mucosa by using the 
sterile cytopathological brush. The oral sites included buccal 
mucosa, hard palate, gingiva and floor of mouth. The smears 
were transferred and spread onto the labeled, clean, dry glass 
slide. Each slide was labeled with the patient's name. For Pap 
stain method, the slides were fixed at once by 95% ethanol 
for 20 minutes, whereas, they were air dried for Giemsa stain 
method. Two slides were made for each patient. One slide was 
stained by Papanicolau stain and the other by Giemsa stain. 
Observation was done in 10x, 40x and 100 x magnification, 
for the assessment of micronuclei. Venous blood sample was 
collected for the assessment of Hb%, RBC, WBC, and DLC. 
Venous blood by collected with the help of sterile needle and 
was collected in EDTA coated vials. Blood samples were 
stored in 40 Celsius temperature for assessment. Observation of 
stained blood films done in 10 x 40x and 100 x magnification 
for assessment of blood picture. Data recorded was subjected to 
statistical analysis.

STATISTICAL ANALYSIS
Results are presented in mean±SD and percentages. The non-
parametric Mann-Whitney U test was used to compare two 
means and Kruskal-Wallis test was used to compare more two 
means. The Statistical analysis was done using SPSS 16.0 
version (Chicago, Inc., USA). The p-value of less than 0.05 is 
considered as significant. 

RESULTS
More than one third (45.6%) of the cases were between 20-30 
years of age. In 37.8% of the cases, the duration of work year 
was 5-10 years and 31.1% worked for more than 10 years. The 
working hours was >10 hours/day among 56.7% and 6-10 hours/
day among 32.2%. The habit of smoking was among 24.4% of 
the cases while chewing was in 42.2% of the cases. Less than 
10% of the cases were smoker and chewer both. Only 11.1% 
were alcoholic (Table-1). 
The MN in Giemsa was significantly (p=0.0001) higher among 
the cases compared with controls. Similarly, MN in PAP was 
also significantly (p=0.001) higher among the cases compared 

with controls (Table-2).
The Assessment of biochemical parameters among cases and 
controls are as follows Hb was significantly (p=0.001) lower 
among the cases compared with controls. The level of other 
biochemical parameters like TLC and RBC count was similar 
among cases and controls (Table-3).
There was no significant (p>0.05) difference in the frequency 
of MN in Giemsa and PAP on the basis of work years and 
working hours/day of the cases. MN in Giemsa and MN in PAP 
was significantly (p<0.01) higher among chewers compared 
with non-chewers. This was also significantly higher among 
individuals who did chewing along with smoking. Giemsa MN 
was significantly (p=0.02) higher among alcoholic than non-
alcoholic (Table-4).

DISCUSSION
MICRONUCLEI are cytoplasmic chromatin masses appearing 

No. (n=90) Percentage
Age in years
20-30 41 45.6
31-40 33 36.7
>40 16 17.8
Mean±SD 32.53±8.96
Duration of work in years
1 year 9 10.0
1-5 years 19 21.1
5-10 years 34 37.8
>10 years 28 31.1
Working hours
2-6 hours 10 11.1
6-10 hours 29 32.2
>10 hours 51 56.7
Smoking 22 24.4
Chewing 38 42.2
Both smoking and chewing 7 7.8
Alcoholic 10 11.1

Table-1: Basic characteristics of the cases

Giemsa MN
(Mean±SD)

PAP MN
(Mean±SD)

Cases (n=90) 4.27±4.13 2.38±3.41
Controls (n=30) 1.30±1.53 0.47±0.86
p-value1 0.0001* 0.001*
1Mann-Whitney U test, *Significant

Table-2: Frequency of Giemsa MN and PAP MN in oral smear 
sample among cases and controls

Cases
(Mean±SD)

Controls
(Mean±SD)

p-value1

Hb 13.78±1.38 15.02±1.17 0.001*
TLC 8373.11±1784.27 8471.67±784.65 0.77
P 67.99±6.41 66.27±5.30 0.18
L 29.74±6.65 30.60±6.43 0.54
E 1.56±1.04 2.13±0.86 0.007*
M 0.83±0.93 1.30±0.79 0.01
RBC 4.58±0.56 4.79±0.50 0.06
1Mann-Whitney U test, *Significant
Table-3: Assessment of biochemical parameters among cases and 

controls
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as small nuclei that arise from chromosome fragments or intact 
whole chromosomes which lag behind in anaphase stage of cell 
division. Presence of Micronuclei in cytoplasm of cell depicts 
structural or numerical chromosomal aberrations.11

Our study showed significantly higher genotoxic or chromosomal 
damage in the form of emergence of MN in gasoline workers, 
supported by Evans 1997.12,13 Volatile benzene and ethanol 
compounds in petroleum has been proven to be a potent 
carcinogen.14

Our study showed higher frequency of MN count in Giemsa 
than in PAP due to there is better resolution of nucleus in Giemsa 
stain. Giemsa stain is used in Giemsa banding, commonly called 
G-banding, to stain chromosomes. It can identify chromosomal 
aberrations as it attaches itself to regions of DNA.15 Benzene 
produces hematological changes ranging from pancytopenia to 
total bone marrow aplasia, effected through its myelotoxic action 
(d’Azevedo et al, 1996)16 That’s why hematological analysis 
was included in our study. Our study revealed decreased Hb% 
and DLC in study cases as compared to controls.
The decreased DLC count in our study maybe a result of 
impaired migration of phagocytic cells, lower resistance to 
viruses, bacteria and irritant foreign bodies as supported by 
another study.17 The decreased Hb% in study group is due to 
toxic components of petroleum fumes which have been reported 
to change blood chemistry and induce anemia by causing 
bone marrow depression similarly as was seen in studies by 

Marieb,1995; Rabble et al, 1996; Synder and Hedli, 1996.18 
On the basis of work years and working hours/day, there was 
not much difference in the frequency of Micronucleus as seen 
in Giemsa and PAP in our cases this may be due to individual’s 
own genetic susceptibility to benzene toxicity. Every individual 
has different potency of DNA repair mechanism which controls 
gene polymorphism, DNA stability and repair as suggested 
by Agency for Toxic Substances and Disease Registry. 
Toxicological Profile for Benzene (1995).
Increase in MN frequency is raised in smokers as compared 
to non smokers in our study and was similar with findings of 
Naushin. J. N et al.19

The number of MN count was raised in tobacco chewers than 
smokers. Tobacco with gasoline exposure causes increase in 
rate of frequency of MN similar to study.20 
In our study chewers group was highest as compared to smokers 
and alcoholics and according to (Ramaesh T et al 1998)21 
chewing form of tobacco releases more nicotine than smoked 
form,which is directly related to the increased tobacco addiction.

CONCLUSION
In conclusion, our results reveal that petrol station workers 
are under continuous exposure to benzene related toxicity at 
cellular level.
The presence of micronuclei in exfoliated buccal epithelial 
cells has proven a useful biomarker of occupational exposure to 
petroleum products. Workers may be at higher risk of developing 
cancer at later stage, therefore should be carefully monitored for 
a long term effect of exposure.
In our study HB% and DLC count was found to be low, which 
can be taken into account for its relation with benzene exposure 
and so further studies can be carried out in this regard.
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p-value1 0.001* 0.009*
Both smoking and chewing
Yes 9.00±5.22 5.14±1.97
No 3.87±3.80 2.14±3.26
p-value1 0.005* 0.01*
Alcohol
Yes 7.22±5.16 3.56±4.18
No 3.94±3.90 2.25±3.31
p-value1 0.02* 0.22
1Mann-Whitney U test, *Significant

Table-4: Frequency of Giemsa MN and PAP MN in oral smear 
sample among cases by duration and time of work and addiction 

habit
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Comparison of Pre donation Hemoglobin Screening Methods - 
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ABSTRACT

Introduction: Pre donation hemoglobin screening is among 
the foremost test done on blood donors to determine whether an 
individual is fit to donate blood with the intention of preventing 
inadvertent donation from an anaemic donor. Despite the 
availability of various tests, no single technique has emerged 
as the most suitable for hemoglobin screening in blood donor. 
Primary aim of the study was to compare CuSO4 gravimetric 
method and HemoCue against a standard hematology analyzer 
to ascertain whether HemoCue could replace the CuSO4 method 
and also did a comparison of the cost effectiveness between two 
methods. 
Material and Methods: Prospective observational study done in 
54 donor’s and 57 patient’s EDTA samples. Sample analysis were 
done using CuSO4 solution (specific gravity- 1.053), HemoCue 
HB-301(Ängelholm, Sweden) and HORIBA microsemi CRP 
Hematology analyzer( Horiba Ltd, Japan), which was the standard 
reference. 
Results: 54 samples were >12.5gm/dL and 57 samples were <12.5 
gm/dL. 87 (78.37%) of them were males and 24 (21.62%) of them 
were females. Mean age of the study population was 34.8 ± 1.74 
(18-40). Mean Hb values were 13.47 ± 2.33 and 12.74 ± 2.31 
in HemoCue and Analyzer respectively. Specificity and positive 
predictive value of CuSO4 was higher than HemoCue (83% 
and 80% to 70% and 59% respectively) with similar sensitivity 
(100%). 
Conclusions: Despite the incongruities, CuSO4 gravimetric 
method can still be the test of choice for pre-donation Hb 
screening if the test is being done by trained staff following 
Standard Operating Procedures, especially in a resource limited 
country.

Keywords: Hemoglobin, Donor screening, CuSO4, HemoCue, 
Quality, Cost, Kerala

INTRODUCTION
Pre donation hemoglobin screening is the first and foremost test 
done on blood donors to determine an individual’s eligibility to 
donate blood. The intention is to prevent bleeding an anaemic 
donor. The minimum acceptable Hemoglobin (Hb) level for 
blood donation is 12.5 g/dl or Hematocrit (Hct) of 38% for 
both males and females, according to Drug and Cosmetic Act 
1940.1 There are various options like the CuSO4 gravimetric 
method, HemoCue, Hemoglobin colorimetric scale and 
Cyanmethemoglobin etc for Hb estimation in blood donors.2,3 
In recent years, non invasive screening methods have emerged 
(Occlusion Spectroscopy and Pulse co-oximetry)4-7 which 
avoids the fear of pain in the donor and which by itself can 
motivate blood donors to donate blood more often.8 In a blood 
donation scenario, an ideal test must have less turnaround time, 
less expertise needed to run the test, one which is portable and 
most importantly it must be cost effective. 

Despite the availability of various tests at our door step, no 
single technique has emerged as the most suitable and ideal 
method for hemoglobin estimation in blood donor screening 
scenario. Unnecessary donor deferral (range from 0.4-16%) 
due to inaccurate Hb results will lead to permanent donor loss.9 
Detection of an anemic donor will depend upon the reliability 
of the screening tests adopted. Rationale of this study was to 
identify the most suitable method amongst the commonly 
used screening tests in blood banks by comparing them with a 
standard method of Hb estimation. Primary aim of the study was 
to compare CuSO4 gravimetric method and HemoCue against 
a standard hematology analyzer and to ascertain whether 
HemoCue should replace the traditional CuSO4 method for 
donor Hb screening and we also did a comparison of the cost 
effectiveness of these two methods. 

MATERIAL AND METHODS
This was a prospective observational study done in a tertiary 
care hospital, Kerala. We undertook this study after obtaining 
clearance from Institutional Ethics Committee. Randomly 
collected EDTA blood samples from 54 donors and included 
57 patients with known Hb of < 12.5g/dL to simulate a wide 
analytical Hb range. Patient population was selected to include 
Hb values ≤ 12.5g/dL which helped to compare the positive as 
well as negative predictive value of CuSO4 and HemoCue. We 
analyzed the samples using CuSO4 solution (specific gravity of 
1.053), Hemocue HB-301(Ängelholm, Sweden) and HORIBA 
microsemi CRP Hematology analyzer( Horiba Ltd, Kyoto, 
Japan), which was taken as standard reference. 

Inclusion criteria
• Whole blood donors who came to our blood bank during 

the time period and were declared fit by pre donation 
screening were randomly selected.

• Patients with Hb values recorded as ≤ 12.5 g/dL in the 
analyzer.

• Age group of 18-40 years.

Exclusion Criteria
• Donor samples from Outdoor camps
• Samples kept for > 1 hour at room temperature.
CuSO4 solution is a semi quantitative method which works by 
the principle of specific gravity (gravimetric) where Hb value 
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> 12.5 g/dL has specific gravity of ≥ 1.053, these samples will 
sink to the bottom of the solution as it has more specific gravity. 
If the Hb < 12.5 g/dL, it floats on top as the specific gravity is 
< 1.053. Whole blood is dropped from a height of 1cm above 
the solution surface and CuSO4 will create a copper proteinate 
sphere around the blood drop. The working CuSO4 solution 
should be taken in a clear beaker of 3 inch depth and results 
should be declared negative only after 15 seconds. Working 
CuSO4 solution was prepared everyday and was changed 
every 6 hours or after every 25 tests according to the Standard 
Operating Procedure (SOP).10,11

HemoCue works by the principle of Photometry. Blood 
drop is placed on a cuvette, which is patented to HemoCue 
and quantitative Hb values are shown in less than 15 
seconds. Sodium deoxycholate hemolyses erythrocytes and 
haemoglobin is released. Sodium nitrite converts haemoglobin 
to methemoglobin which, together with sodium azide, gives 
azidemethemoglobin. The absorbance is measured at two 
wavelengths (570 nm and 880 nm) in order to compensate for 
turbidity in the sample. Horiba microsemi analyzer works by 
the principle of photometry for Hb estimation. 
The tests were done by a trained person assigned to the job to 
avoid subjective bias, within one hour of sample collection. 
All QCs were done as per the SOPs and manufacturer’s 
recommendations. Results of CuSO4 were recorded as either 
<12.5 or > 12.5 gm/dL. 

STATISTICAL ANALYSIS
Sample size was 100 with 10% error chance calculated based on 
95% CI and 80% power. All results were expressed as mean ± 
standard deviation (SD), proportions and p-value was compared 
with alpha (α) level at 5%. The results were considered to be 
statistically significant when p is < 0.05. Independent t test 
was used to compare between the groups. Data were entered in 
Microsoft MS Office Excel, 2010 and results were statistically 
analyzed using software SPSS20 (Inc. Chicago)

RESULTS
A total 111 samples were taken; of which 54 samples were 
>12.5gm/dL according to Analyzer, and 57 samples were 
<12.5 g/dL. 87 (78.37%) of them were males and 24 (21.62%) 
of them were females. Hb ranged from 6.4 -17.8 g/dL. Mean 
age of the study population was 34.8 ± 1.74 (18-40). Mean Hb 
values were 13.47 ± 2.33 and 12.74 ± 2.31 in HemoCue and 
Analyzer respectively with a difference in mean of 0.73 more 
in HemoCue.
23 Samples were false positive in HemoCue (40.35%) 
compared to the 11 (19.29%) in CuSO4 on comparing with 
Analyzer which was significant (P =0.001) (table-1). CuSO4 
had a higher specificity (0.83>0.7) and positive predictive value 
(0.8>0.59) and the Likely hood ratio + (5.9>3.4) in comparison 
with HemoCue meaning CuSO4 had a significantly lower false 
positive rate. Sensitivity and Specificity of both methods were 
similar compared to analyzer, but there was one donor sample 
initially passed in CuSO4 method which failed by the other 
two tests. Hb values given by the HemoCue were always 0.5-
1 g/dL greater than the values in Analyzer. From Table-2 and 
3, the mean Hb values in different methods were comparable, 
though the range was much higher in HemoCue. Cost per test 

analysis showed Indian Rupees (IR) 0.02-0.05 in CuSO4, IR 
25 in HemoCue and IR 10 in analyzer; CuSO4 being the most 
economical test. 

DISCUSSION 
Low hemoglobin is one of the leading causes of donor 
deferral9,12; so pre donation Hb screening has to be reliable 
in order to prevent un necessary donor deferrals and to avoid 
inadvertent phlebotomy from an anaemic donor and to ensure 
proper product quality.13,14 There are so many methods for Hb 
estimation in a whole blood donor, but we have to ensure the 
selected test is validated. We compared 54 samples of Hb > 
12.5 g/dL and 57 samples with Hb < 12.5g/dL using CuSO4 
method, HemoCue Hb 301 and Horiba microsemi analyzer as 
the reference method. 
Comparing false positive rates in the current study (Figure-1), 
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Figure-1: Comparison among CuSO4 and HemoCue against 
Hematology analyzer

Analyzer <12.5 Analyzer >12.5
CuSO4<12.5 46 (80.7%)* 0 
CuSO4>12.5 11 (19.29%) 54 
HemoCue<12.5 34 (59.69%)* 0
HemoCue>12.5 23 (40.35%) 54
* 80.7% in CuSO4 concurred with Syandard Analyzer, where as 
only 59.7% in HemoCue was concurring with Analyzer in the 
<12.5 g/dL group.

Table-1: CuSO4 and HemoCue compared with Analyzer

HemoCue <12.5 HemoCue >12.5
CuSO4 <12.5 32 13
CuSO4 >12.5 1 65
Pearson Chi Square co efficient = 62.035, P value = 0.0001.

Table-2: CuSO4 vs HemoCue

CuSO4 HemoCue
Sensitivity 1 1
Specificity 0.83 0.7
Positive predictive value 0.8 0.59
Negative predictive value 1 1
Likelihood ratio+ 5.9 3.34
Likelihood ratio - 0 0

Table-3: Comparison between CuSO4 and HemoCue
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HemoCue had a very high false positive rate; 23 (40.35%) 
compared to the 11(19.29%) by CuSO4. False positive rate for 
CuSO4 in another study was found out to be 7.9% in 1014 
donations with sensitivity of 99.8%.15 In another study, 37% 
of deferred donors were acceptable with HemoCue method, 
mentioning deferral rates would be lesser if HemoCue replaces 
time tested CuSO4.

16 However in those studies, there were no 
comparisons made of HemoCue with a referral method. As we 
have seen in our study, HemoCue gives significantly higher mean 
Hb values when it was compared with a standard method.14-19 
So the possibility of re accepting already deferred donors by 
HemoCue might actually include anemic donors which might 
ultimately affect the product quality and be harmful to the donor.
Despite the presence of an auto calibration unit in HemoCue, 
the high rate of false positivity shows that more number of 
anemic donors will be chosen for whole blood donation. These 
falsely elevated Hb values (23 in HemoCue compared to the 
analyzer, Table-1) may be due to small air bubbles trapped in 
the cuvette or blood in the cuvette face or finger print while 
handling cuvette or humidity.20 Inability to standardize a 
completely manual method like CuSO4 could be a reason for 
the observed discrepancy (11 false positives, Table-1) compared 
to the automated hematology analyzer.16 Higher false positivity 
in the screening was found with samples close to <12.5 g/dL, 
and as we can see from the mean values, HemoCue had a higher 
mean Hb (0.73) compared to reference methods. This was 
similar to various studies conducted in India.21-23 HemoCue had 
a higher mean Hb range (14.7± 1.49 to 13.8 ± 1.52) compared 
to the reference method. Gomez et al, 2007 stated that the 
reliability of portable hemoglobinometers at hemoglobin levels 
below 12.5g/dL was unacceptably low (ICC < 0.30), indicating 
that under the conditions employed in their study these devices 
might not allow discrimination of potential donors at borderline 
hemoglobin values. 
As per our data on Positive Predictive Value of CuSO4 (80%) 
and HemoCue (59%), donors declared fit by HemoCue might 
not actually have a satisfactory Hb for whole blood donation 
(Table-3). Theoretically HemoCue is superior to CuSO4 having 
features like quantitative Hb estimation, avoiding problems of 
sample turbidity and equally good as a point of care testing 
method, however, based on this study, because the false positive 
rate was higher, selecting HemoCue as the only Hb screening 
method may not be a good option. 
Mendrone et al studied Hb screening in female population in 
detail and found out that HemoCue reduces the risk of accepting 
anemic female blood donors without increasing the deferral of 
non anaemic donors.24 This was contradictory to our findings, 
which clearly showed that even though donor deferral rates 
could be lower, anemic donors could have been accepted by 
HemoCue. This can be more detrimental for the female donor 
population; selecting unfit female donors based on HemoCue 
can lead to worsening of the anemia on a reproductive age group 
female population.25

In our study, sensitivity of both methods were 100%, however 
CuSO4 had a higher specificity (83% compared to 70% for 
HemoCue).21,23,26 In this study, specificity (83%), positive 
predictive value (80%) and likelihood ratio+ (5.9 > 3.34) of 
CuSO4 is much higher as compared to HemoCue (Table-3), 
which was contradictory to the findings of Gupta et al, who 

showed HemoCue had higher sensitivity, specificity, true 
positives, positive predictive value. CuSO4 had a specificity of 
58.1%, positive predictive value 92.3% and negative predictive 
value of 90.7% in a study conducted in a different part of India.21 
The false positive rate of CuSO4 is 19.2% where as the false 
positive rate of HemoCue is 40.35%. False negativity was zero 
for both methods. So, overall in this study CuSO4 method was 
superior to HemoCue method and both tests were statistically 
significant (P value<0.005). 
Except one donor sample (Hb =10.8) all other false positives 
in CuSO4 were between 12-12.5 g/dL which was similar to 
the findings of James et al.27 One sample in CuSO4 which had 
showed a value > 12.5 g/dL however showed that the Hb value 
was 10.8 g/dL in the analyzer and 11.8 g/dL in HemoCue. This 
was from a male donor who was bled 450 ml of whole blood. 
We recalled the donor, advised him on the dietary modifications, 
iron supplements, further tests he needed to do including a 
physician’s consultation. He had no relevant history in the past. 
Even though CuSO4solution had a lesser false positive rate; this 
was one incident where it failed to pick up an anemic donor. In a 
study conducted by Gomez et al, 13 donors were inappropriately 
bled by using CuSO4 solution, postulating that gravimetric 
method has a low sensitivity for anemia.18 Mannarino et al had 
described a case of anemic donor with an Hb value of 6.2 gm/
dL accepted for phlebotomy with a globulin value of 15.4 gm% 
and “M” bands in electrophoresis who was later diagnosed with 
Multiple Myeloma. Plasma protein content and Hb are directly 
proportional, for every 1 gm rise in protein; Hb increases by 
0.7gm or vice versa.28

Comparing the cost per test, CuSO4 was the most affordable 
with 0.02 INR/ test, HemoCue at 25 INR/test and analyzer at 
10 INR /test. 500 gm of CuSO4 cost only 175 rupees and 159.63 
gm can be used approximately for 700-800 tests. Considering 
average 800-1000 donations in our centre per month, running 
cost of HemoCue will be approximately INR-25000 whereas 
the cost of CuSO4 will be very much cheaper.15 This is apart 
from the initial capital investments.5 As a blood donor screening 
method, its always better to select an affordable and reliable test 
which can also be used as a point of care testing in outdoor blood 
donation camps. CuSO4 has withstood the test of time over the 
years, as a simple and affordable technique for Hb screening. 
In a resource poor country like ours, selecting HemoCue as a 
pre donation standard method for Hb estimation does not come 
across as a viable alternative. 

Good Manufacturing Practice in CuSO4
The stock solution and working CuSO4 with a specific gravity 
of 1.053 solutions were prepared according to AABB technical 
manual.2 The 30 ml working solution is replaced every 6 hours 
or after performing 25 samples test, whichever is earlier.2,11 
Allow the drop to fall gently from a height of 1cm. CuSO4 
solution will not change the specific gravity of blood for 15 
seconds, so whenever doubtful, always wait for 15 seconds to 
make a decision.11

Limitations
The study was limited by low sample size. More studies are 
required with larger sample sizes comparing traditional 
methods with a standard reference method. To get more precise 
details, we could have analyzed capillary and venous samples 
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for comparisons. 

CONCLUSIONS 
Despite the incongruities, CuSO4 gravimetric method can still 
be the test of choice for pre-donation Hb screening if the test 
is being done by trained staff following Standard Operating 
Procedures, especially in a resource limited country. Because 
approximately 8 million16 donations are collected annually 
in India, even a small percentage of false acceptance or false 
deferral by the Hb screening represents a significantly large 
number of individuals. Since CuSO4 has stood the test of time, 
only doubtful samples need to be retested using more expensive 
quantitative methods, saving time and money. Furthermore, 
use of validated newer non invasive methods should also 
be encouraged as a donor screening tool in our population to 
motivate blood donors to donate blood more often by removing 
the fear of pain associated with blood donation.
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ABSTRACT

Introduction: The prime aim of UNAIDS Treatment 2.0 initiative 
is to enhance effectiveness of HIV  treatment through optimizing 
antiretroviral regimens for efficacy, simplicity of administration 
and reduced toxicity. This minimizes laboratory monitoring and 
enhances the efficiency of antiretroviral delivery. Thus primary 
goal of HAART therapy is reinstitution of immune response 
with safest toxicity profile. The aim of the present study was to 
evaluate the efficacy and toxicity profile of first line HAART in 
context of rendering quality treatment and patient care.
Material and methods: This study was conducted on patients 
taking first line HAART therapy, through the national AIDS 
control program of India. The study was conducted on 100 
patients who were started on first-line ART between May-
July 2013 at ART centre PGIMS Rohtak (Haryana).They were 
monitored for duration of six months, by recording various 
clinical and laboratory parameter regarding immune response and 
toxicity profile. The data collected was analyzed by appropriate 
statistical tests.
Results: The cohort of 100 patients was having mean age of 34.4 
± 10.1 years, consisting of 54 males and 46 females. The Mean 
Weight of the cohort was increased from 48.9 ± 10 Kg to 57 ± 
10.7 Kg, Mean BMI increased from 22.2 ± 4 Kg/m2 to 25.9 ± 
4.3 Kg/m2,and Mean haemoglobin increased from 10.6 ± 2 gm% 
to 12.8 ± 1.2 gm%, (P < 0.0001). The parameter of immune 
reinstitution, the mean CD4 count of the cohort was increased 
from 233.33±151 cells/cumm to 434.8 ± 217cells/cumm after six 
month of the treatment, (P < 0.0001). The side effects of HAART 
were reported in 70 % of the patients, The most common toxicity 
reported in our study was nausea and vomiting (59%),followed 
by Anaemia (15%), Hyperpigmenation (11%), Neurological 
(8%), Oral ulcers (10 %), Rash (9%), Peripheral neuropathy 
(4%), Hepatotoxicity (3%) which were generally self restricted or 
normalised after withdrawal of the causative agents.
Conclusion: The study demonstrated that first line HAART is 
efficacious and well tolerated.

Keywords: Immune Response, Haart Therapy

INTRODUCTION
The treatment of HIV is revolutionised in past two decades. 
This has lead to enormous decline in HIV related mortality and 
morbidity.1 There are still challenges in the form of inherited 
and acquired resistance by the HIV virus. The global goal is 
to provide universal access to appropriate therapy to everyone 
living with HIV/AIDS.2 The recognition of the related financial, 
social and technical obstacles in providing universal access 
therapy is the main obstacle in providing appropriate care. 
The UN agency responsible for HIV/AIDS (UNAIDS)in 2010 
launched an ambitious proposal called Treatment 2.0, which 
aims to simplify the way HIV treatment is currently being 
provided. The core focuses of Treatment 2.0 are to simplify drug 
regimes for the treatment of HIV and to make it less toxic.3,4 
World Health Organization, in order to implement UNAIDS 

Treatment 2.0, currently recommends that antiretroviral 
regimens for the early treatment of HIV should include two 
nucleoside reverse transcriptase inhibitors and a non  nucleoside 
reverse transcriptase inhibitor. The NRTIs in these regimens can 
comprise of zidovudine or tenofovir disoproxil fumarate [DF] 
with lamivudine or emtricitabine. The NNRTI component can 
be nevirapine (NVP) or efavirenz (EFV). This combination is 
also known as HAART (highly active antiretroviral treatment), 
a combination of effective drugs that attack the HIV virus in 
various mechanism.4,5

The nationwide ART programme was launched by the 
Government of India on 1st April 2004. As on March 2013, 
there were approximately 18.13 lakhs People living with HIV 
(PLHIV) registered at the 400 ART Centres functioning all 
around the country. The recent statistics suggests that nearly 
6.5 lakhs patients are on first line ART. The first line HAART 
according to NACO guidelines consist of 2 NRTI + NNRTI 
regimen.6 There are a number of new drugs that have been 
discovered in last decade. Therefore, the present study evaluated 
the efficacy and toxicity profile of first line HAART in context 
of rendering quality treatment and patient care. We, in the 
present study, followed and collected data of 100 patients who 
were given first line HAART according to NACO guidelines at 
PGIMS, Rohtak.

MATERIAL AND METHODS
The study was initiated after taking approval from the 
institutional ethics committee. Patients were explained about 
the study design and a written informed consent was obtained 
from all the study participants.
The study was conducted in the Department of Medicine/A. R. 
T. Centre, Pt. B.D. Sharma, Post Graduate Institute of Medical 
Sciences, Rohtak. The study group was selected from HIV 
positive patients attending A.R.T clinics and medicine O.P.D 
during the month of May-July 2013.The study group consisted 
of 100 patients, who were aged more than 18 years, eligible for 
the treatment according to NACO guidelines and were willing 
to participate in the study. Patient’s demographic and personal 
details were recorded. Meticulous history including targeted 
general and systemic examination was taken. Also, any changes 
in weight, BMI, Haemoglobin, Platelets, Total Lymphocyte 
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Counts, Blood Sugar, Lipid Profile and any possible side effects 
were assessed for immune response to HAART at baseline 
(initial visit) and every monthly thereafter for six months. All 
the data were recorded systematically. All drug modifications 
including initial doses, participant initiated, protocol mandated 
interruptions, substitutions, and permanent discontinuation and 
reasons for modification were assessed and documented at each 
visit. 

STATISTICAL ANALYSIS
Data was collected, entered in the SPSS version 19 and analyzed 
using Paired t test.

RESULTS 
The mean age of the study cohort was 34.4 ± 10.1 years. The 
study cohort comprised of 54 male patients and 46 female 
patients, of which, 14 patients were unmarried and 86 patients 
were married. Amongst them, partners of 74 patients were also 
reactive. The most common presenting symptom was fever 
(87%) followed by anorexia (59%), headache (47 %), Cutaneous 
infection (34 %), glandular enlargement (27 %), weight loss 
(23%), loose motions (21%), dysphagia (16%) and cough 
(15%). The most common clinical finding was pallor which was 
present in 29 patients followed by Lymphadenopathy which 
was present in 22 patients and oral candidiasis in 33 patients. 
The cohort had many patients with opportunistic infections such 
as oral candidiasis being most common in 33 patients and 4 
patients were also found to be HbsAg positive. Tuberculosis was 
diagnosed in 17 patients who included 9 patients of pulmonary 
tuberculosis and 8 patients of extra pulmonary tuberculosis 
including 5 patients of lymph node tuberculosis, 2 patients of 
CNS and 1 patient of abdominal tuberculosis.

Treatment response
Patients were treated with the first line HAART therapy i.e. two 
NRTI and one NNRTI according to UNAIDS Treatment 2.0. 
Four regimens were designated as first line HAART according 
to NACO which includes ZLN, TLN, ZLE and TLE.2 The 
numbers of Patients treated with ZLN were 59, ZLE were 12, 
TLN were 17, and TLE were 12 patients. At the end of six 
months, 91 patients remained in the study. ZLN was given to 50 
patients, ZLE to 4 patients, TLN to 23 patients and TLE to 14 
patients. The number of patients given PCP prophylaxis was 43 
patients and MAC Prophylaxis was 8 patients at the initiation of 
study. After six months of therapy, their CD4 counts improved. 
Thus, at the end of six months, the number of patients given 
PCP prophylaxis and MAC prophylaxis reduced to 8 and 3 
respectively.
The cohort was followed up for six months, during which eight 
patients died due to opportunistic infections and one patient 
was lost in the follow up. Hence, at the end of the study, ninety 
one patients remained in the cohort with complete follow up. 

Characteristics At  
initiation

First 
visit

Second 
visit

Third 
visit

Fourth 
visit

Fifth 
visit

Sixth 
visit

P -  
value 

for 
baseline 
and six 
month

Haemoglobin (gm%) 10.6±2 10.6±1.9 10.6±1.2 11.3±1.5 11.6±1.4 12.1±1.3 12.8±1.2 <0.0001
Total Lymphocyte Count (cells/cumm) 785±291 909±247 954±323 943±286 833±240 980±252 862±217 0.213
Platelet (Lakh/cumm) 2.5±0.9 2.2±0.6 2.6±0.7 2.3±0.5 2.7±0.4 2.4±0.4 2.4± 0.7 0.25
Blood Sugar (mg % ) 88.5 ±16 90 ± 13  90±15 89±11 93±11 92±11.7 86 ±11 0.868

Table-1: Comparison of various parameters at baseline and at subsequent visits
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Figure-1: Incidence of toxicity profile
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Figure-2: Comparison of toxicity profile with other similar studies
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Figure-3: Comparison of CD4 count at baseline and at 6 months
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The cohorts parameters recorded at the end of study were mean 
weight which increased from 48.9 ± 10 Kg to 57 ± 10.7 kg, 
mean BMI which increased from 22.2 ± 4 Kg/m2 to 25.9 ± 4.3 
Kg/m2 and mean haemoglobin which increased from 10.6 ± 2 
gm% to 12.8 ± 1.2 gm% (p < 0.0001). Total Lymphocyte Counts 
increased whereas blood sugar and platelet counts decreased 
throughout the study duration (p > 0.005).
The mean CD4 count of the cohort was increased from 
233.33±151 cells/cumm to 434.8 ± 217cells/cumm at six months 
(p < 0.0001). The number of patients in the group having CD4 
count < 300 reduced eventually whereas it increased in groups 
having CD4 count > 300. The number of patients in group 
having CD4 count of 1-99 cells/cumm reduced from 14 to 3, 
with 100-199 cells/cumm from 29 to 8 and with 200-299 cells/
cumm from 32 to 10. The number of patients with CD4 count 
range of 300-399 cells/cumm increased from 18 to 22, with 400-
499 cells/cumm from 4 to 18 and with ≥ 500 cells/cumm from 
3 to 30. The above observation showed that that the number of 
patients was elevated in higher CD4 count groups.

Toxicity profile
71 patients reported toxicity of at least one type in follow 
up period of six months among the cohort of 100 patients. 
Nausea and vomiting was the most common side effect with 
overall incidence in 59 patients. It was more in initial months 
of therapy, was found to be more often in patients having oral 
candidiasis and who were also taking ATT. It usually resolved 
with symptomatic treatment. 
Patients reported easy fatigability and tiredness in first three 
months. Anaemia was identified in 15 patients on Zidovudine 
but their haemoglobin values improved in an average span of 
one to two months after changing the regimen. Anaemia was the 
most common indication for the change of regimen amongst all 
adverse drug reactions.
Skin rash was reported by 9 patients, who were on Nevirapine 
therapy. The toxicity was more in the initial months of therapy 
and it was self resolving with due course of time. Patients had 
severe skin reaction which led to a change of drug regimen to 
Efavirenz containing regimen in 3 patients.
Peripheral neuropathy was reported by 4 patients, which was 
more commonly seen after three months of therapy. There was 
no increase in severity during the follow up. Neurological side 
effects in the form of vivid dreams, headache and insomnia 
were reported by patients on Efavirenz. It was more in first two 
months of therapy and it was self resolving. Oral ulcers were 
seen in first and second months in 6 and 2 patients respectively 
followed by one patient each in third and fourth months of 
follow up and they were self resolving with supportive care.

DISCUSSION
Treatment response
The present study followed a cohort of one hundred patients with 
mean age of the cohort 34.4 ± 10.1years, of which 54 patients 
were male and 46 patients were female. A similar study was 
conducted by Bachani D et al8 on 972 patients with the median 
age of 35 years and 66% male patients. In another study by 
Akinboro O.A et al9 on 140 patients, the mean age of the study 
cohort was 35.00 ± 8.8 years comprising of 96 females and 44 
male patients. These study cohorts were comparable with our 
study cohort except for the gender ratio and a low median CD4 
count in the study cohort of Bachani et al.8 
The mean weight in our study cohort raised from a baseline value 
of 48.9 ± 10 Kg to 57 ± 10.7 Kg in a duration of six months. This 
increase in mean weight by 7.9 kg was statistically significant (p 
< 0.0001). This finding is in harmony with the study by Bachani 

D et al8 wherein they demonstrated a median weight gain of 6 
kg and the study of Akinboro O.A9 et al wherein there was a 
rise of 6.15 kg. This may be due to increased patient care and 
availability of effective prophylaxis in previous years.
The mean BMI increased from the baseline value of BMI 22.2± 
4 Kg/m2 to 25.9 ± 4.3 Kg/m2 with an estimated mean rise of 3.7 
Kg/m2 (P < 0.0001). In a study conducted by Akinboro O.A et 
al,9 baseline BMI of the patients was 20.65 ± 2.89 Kg/ m2 and 
a mean rise of 2.34 Kg/ m2 was observed. This increase was 
comparable in both the studies. 
The mean haemoglobin also increased from baseline value 
of 10.6 ± 2 gm% to 12.8 ± 1.2 gm% with a rise of 1.1g % 
(P < 0.0001). The study by Bachani D et al8 reported median 
baseline haemoglobin of 10.9 gm% and a median increase in 
haemoglobin of 2 g/dl which was comparable in both the studies. 
The baseline Total Lymphocyte Count was 785 ± 291 cells/
cumm which increased during six months to Total Lymphocyte 
Count of 862 ± 217 cells/cumm but the rise was not statistically 
significant ( p = 0.213 ). F. I. Buseri et al10 in their study of 
273 patients concluded that total lymphocyte count was a strong 
predictor of CD4 counts. Our result was not able to attain any 
significant results regarding this aspect.
 The mean CD4 count of the cohort increased from 233.33±151 
cells/cumm to 434.8 ± 217 cells/cumm at six months. The mean 
CD4 count of cohort increased by 201.1 cells/cumm as compared 
to baseline CD4 count (p < 0.0001). The number of patients in 
various groups of CD4 count less than 300 reduced such as the 
group having CD4 count range of 1-99 cells/cumm from 14 to 3, 
group with 100-199 cells/cumm from 29 to 8, group with 200-
299 cells/cumm from 32 to 10 whereas the number of patients 
raised in the groups of CD4 count of more than 300 such as CD4 
count range of 300-399 cells/cumm from 18 to 22, 400-499 
cells/cumm from 4 to 18 and ≥ 500 cells/cumm from 3 to 30. In 
a study by Bachani D et al.8 median baseline median CD4 count 
was 119 cells/cumm and the median increase in CD4 count at 
6 months after initiation of treatment was 142 cells/cumm. In 
another similar study done by Akinboro O.A et al9 mean CD4 
count of the cohort increased from 121.5 ±84.83 cells/cumm to 
267.8±151.8 cells/cumm and the mean CD4 count increased by 
144 cells/cumm. This increase was found to be more profound 
in the present study because of high baseline CD4 counts in the 
current study and a low threshold of ART initiation recently.
71 patients reported atleast one toxicity in six months duration 
in the cohort of our study. Bachani D et al8 reported that 214 
patients (22%) had one or more minor or major side-effects in 
their study of 972 patients. Sharma A et al11 in their study of 90 
patients have reported toxicity in 71.1 % patients while Singh H 
et al12 reported toxicity incidence in 86% patients in their study. 
The study by bachani et al3 reported relative low incidence that 
may be attributed to their study being retrospective compared to 
other studies which were rather prospective.
The most common toxicity reported in our study was nausea 
and vomiting with overall incidence of 59 % patients. Bachani 
D et al8 also reported that most frequent adverse effects were 
diarrhoea and gastrointestinal complained by 31% of the 
patients. Sharma A et al6 in their study reported gastrointestinal 
toxicity in 11.7 % of patients whereas Singh HP et al12 in their 
study reported gastrointestinal toxicity in 12 % of their patients. 
Anaemia was seen in 15 % (15/100) patients and severe anaemia 
was observed in 11 (11/100) patients. Of all the toxicities 
noteworthy, severe anaemia was found to be the most common 
reason for HAART regimen modification. Bachani D, Garg R, 
Rewari B.B8 et al had also observed anaemia in 10.9 % of the 
patients in their study. Sharma A, Vora R, Modi M11 et al, in 
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their study reported anaemia in 32.2 % of the patients whereas 
Singh H, Dulhani N, Tiwari P12 et al reported anaemia in 13.3 
% of their study patients. In some studies like our study and 
Sharma et al, Zidovudine was used as preferred agent and hence, 
incidence of anaemia was more common in these studies. The 
increased incidence of anemia in our study may be attributed 
to increased use of Zidovudine in contrast to other studies 
which used Stavudine as a first line regimen. Nevertheless, it 
is now being withdrawn as first line agent due to occurrence of 
disabling peripheral neuropathy.
Hyperpigmentation was reported in 11 patients. Sharma A et 
al11 also showed an overall incidence of 14.4% pigmentation 
which was comparable in both studies. Skin rash was reported 
by 9 % patients, of which 3 patients had severe skin reactions on 
Nevirapine therapy which were eventually shifted to Efavirenz 
containing regimens of HAART regimen modification. In the 
study by Bachani D et al8 skin rash was reported in 10.7 % of 
the patients whereas Sharma A,Vora R, Modi M6 et al reported 
skin rash in 13.3 % of the patients in their study and Singh H et 
al12 reported skin rash in 15.83 % of the patients.
In our study, 8 % patients reported neurological side effects, 
4 % patients reported peripheral neuropathy and 3 % patients 
reported hepatitis. Bachani D et al8 also reported neurological 
side effects in 10% patients. Sharma A11 et al reported 
neurological side effects in 31.1% patients while Singh H et al12 
noted peripheral neuropathy in 20.83%, hepatitis in 7.5 % and 
neurological side effects in 4.1 % of the patients.

CONCLUSION
The study showed that first line HAART therapy after six months 
of treatment leads to significant increase in mean weight, mean 
BMI, mean Haemoglobin and mean CD4 counts. The side 
effects of HAART are reported in 70 % of the patients, which 
are usually self resolving or reversed after withdrawing of the 
offending agents. Total lymphocyte count was not significantly 
rise with rise in CD4 counts. The study showed that first line 
HAART is efficacious and well tolerated. Since this study was 
carried out on only hundred patients, a study with larger number 
of patients is considered necessary to explore the exact efficacy 
and toxicity of first line HAART in HIV patients
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ABSTRACT

Introduction: Ageing is a physiological phenomenon. Human 
biologic functions usually peak at about the middle of the third 
decade of life and thereafter begin a slow deterioration, moreover 
all body organ tend to lose functional cells, which are replaced by 
fibrous or fatty tissue. Thus, the present study was conducted to 
study the correlation of refractive status and hearing loss with age. 
Material and methods: The Study was commenced among 
60 patients reporting to the Eye OPD. Total 120 eyes and 120 
ears were examined among selected patients in age between 40-
75 years was carried out. Distant vision was tested by Snellen’s 
chart at a distance of 6 meters. Near point of accommodation 
and amplitude of accommodation was measured with Royal 
Air Force Rule, marked with centimetres and Dioptre values 
respectively. Pure tone audiometry was performed to find out the 
severity of hearing loss. Obtained data was arranged according 
to characteristics and was expressed as a number and percentage 
of respondents and were analyzed using the SPSS Version 17 
software. 
Results: It was evident from the study that near point of vision 
recedes and amplitude of accommodation decreases with the 
increase in age. Majority of cases i.e.66.7% in group I were 
emmetropic whereas in group II, III, and IV were ametropic i.e. 
66.7%, 80% and 80% respectively. Thus ametropia increases with 
the advancement of age. Mean prescribed presbyopic addition in 
group I was 1.50DS, in group II was 2.25DS, in group III was 
2.75DS and in group IV was 3.25 DS. It was evident from the 
audiometric patterns that cases had gradual increase in loss of 
hearing with advancing age. Severe loss was observed in group 
IV. 
Conclusion: Both the condition of presbyopia and presbycusis 
increased gradually with the age.

Keywords: Refractive Status and hearing, hearing Loss with Age

INTRODUCTION
Ageing is a physiological phenomenon. Human biologic 
functions usually peak at about the middle of the third decade 
of life and thereafter begin a slow deterioration, moreover all 
body organs tend to lose functional cells, which are replaced by 
fibrous or fatty tissue.1

Presbyopia is a condition that occurs with growing age and 
results in the inability to focus near objects. It is characterized as 
a progressive age related loss of amplitude of accommodation. 
Progression of presbyopia begins early in life and complete loss 
of accommodation usually culminates by age of 50 years.2 The 
crystalline lens is of ectodermal in origin and continue to grow 
throughout the life. The distance between the ciliary muscle 
and the equator of lens decreases throughout the life. Therefore, 
the effective force that the ciliary muscle can apply to the lens 
equator is reduced in a linear fashion with age. Therefore, 
amplitude of accommodation decreases linearly with age. Thus 

presbyopia occurs because of continued growth of lens and 
consequential slackening of zonular fibres, which could prevent 
ciliary muscle from increasing equatorial zonular tension during 
accommodation.3 
Presbycusis is the most common reason for hearing deficit 
in the elderly. The clinical presentation varies from patient 
to patient. A typical patient may have more difficulty in 
understanding language that is spoken rapidly, vocabulary that 
is less familiar and more complex. The audiometric finding and 
pathomorphological picture varies considerably, the kind and 
degree of hearing loss is distributed widely across each age. The 
speed of onset of degenerating change in the ear is determined 
by genetic factors and by physical stress to which it is subjected 
during a normal life span.4

There are four basic types of presbycusis: Sensory, Neural, 
Metabolic and Mechanical. Sensory presbycusis is characterized 
by degenerative and atrophic changes at basal end of the cochlear 
duct of the organ of corti. Neural presbycusis is characterized by 
degeneration of spiral ganglion at basals coil of cochlea as well 
as of neurons of higher auditory pathway. Metabolic presbycusis 
is due to defect in the physical and chemical processes by 
which energy is produced and made available for use by the 
sense organs. Mechanical presbycusis is caused due to disorder 
in motion mechanics of the cochlear duct which is caused by 
stiffening of the basilar membrane.5 Zwaardemaker was first to 
recognize on pure tone audiometry that in presbycusis there is 
impairment of hearing for high pitched sounds.6 Later on Bunch 
demonstrated quantitatively the progressive diminution of 
hearing activity for pure tones, particularly of high frequencies, 
as a function of age.7 Thus, the present study was conducted to 
study the correlation of refractive status and hear loss with age.

MATERIAL AND METHODS 
The Study was commenced among 60 patients reporting to the 
Eye OPD. Total 120 eyes and 120 ears were examined among 
selected patients in age between 40-75 years. These Cases were 
divided into 4 groups according to age with 15 patients in each 
group. Group 1 includes cases with age between 40-48 years, 
Group II includes cases with age between 49-57 years, Group 
III includes cases with age between 58-66 years and Group IV 

1Assistant Professor, Department of Opthalmology, 2Senior Resident 
Department of Nephrology, 4Professor Department of ENT, Government 
Medical College, 3Professor, 5Associate Professor, Department of Eye, 
Regional Institute of Ophthalmology, Amritsar, India

Corresponding author: Dr Saroj Bala, Assistant Professor, Department 
of Ophthalmology, Government Medical College, Amritsar, India

How to cite this article: Saroj Bala, Raj Kumar, Inderjit Kaur, 
Jagdeepak Singh, Prempal Kaur. Evaluation of correlation refractive 
status and Hearing loss with age. International Journal of Contemporary 
Medical Research 2016;3(7):2072-2074.



Bala, et al. Correlation Refractive Status and Hearing Loss with Age

International Journal of Contemporary Medical Research  
ISSN (Online): 2393-915X; (Print): 2454-7379   | ICV: 50.43 | Volume 3 | Issue 7 | July 2016

2073

includes cases with age between 67-75 years. Distant vision 
was tested by Snellen’s chart at a distance of 6 meters. Near 
point of accommodation and amplitude of accommodation was 
measured with Royal Air Force Rule, marked with centimetres 
and Dioptre values respectively. The test was done monocularly, 
measurement was done with the distant manifest refraction in 
place and root of nose was taken as point of reference. The near 
point card attached on the ruler was presented at distance of 50 
centimetres, as the card was drawn nearer toward eye the point 
where blurring of smallest letter starts is noted and measured in 
centimetres and dioptres. Any person with near point more than 
30 centimetres was considered as a case of presbyopia. Near 
vision was tested by Snellen’s near point card.
Pure tone audiometry was performed to find out the severity 
of hearing loss which was characterized as Non significant if 
hearing loss was 0-25 decibels, Mild if hearing loss was 26-
40 decibels, moderate if hearing loss was 41-55 decibels, 
moderately severe if hearing loss was 56-70 decibels, severe if 
hearing loss was 71-90 decibels, profound if hearing loss was 

above 91 decibels. 

STATISTICAL ANALYSIS
Obtained data was arranged according to characteristics and 
was expressed as a number and percentage of respondents and 
were analyzed using the SPSS Version 17 software.

RESULTS
The mean amplitude of accommodation in group I was 2.89 D, 
in group II 2.10 D, in group III 2.0 and in group IV less than 2. 
It was evident from the study that near point of vision recedes 
and amplitude of accommodation decreases with the increase 
in age (Table-1). Majority of cases i.e.66.7% in group I were 
emmetropic whereas in group II, III, and IV were ametropic i.e. 
66.7%, 80% and 80% respectively (Table-2).
Mean presbyopia addition in group I was 1.50DS, in group 
II 2.25DS, in group III 2.75 DS, in group IV was 3.25 DS 
(Table-3). 
The pure tone average at 4KHz in group I was 26/22 in right ear, 
27/21 in left ear; in group II was 30/26 KHz in right ear, 30/27 
in left ear; in group III was 55/44 in right ear, 47/40 in left ear 
and in group IV was 58/47 in right ear, 58/49 in left ear, the pure 
tone the average at 8KHz in group I was 26 in right ear, 27 in 
left ear; II 34 in right ear, 33 in left ear; in group III was 56 in 
right ear, 52 in left ear and in group IV was 71 in right ear and 
71 in left ear. 
The case in group I showed mild hearing loss, in group II 
showed moderate hearing loss, in group III showed moderately 
severe hearing loss and in group IV showed severe hearing 
loss. It is evident from the audiometric patterns that cases had 
gradual increase in loss of hearing with advancing age. Severe 
loss was observed in group IV (Table-4).

DISCUSSION
Some loss of visual efficiency with age is universal.8 21% of 
the people have both vision and hearing loss by the age of 
seventy.9 Dual sensory loss in elderly has significant effect on 
an individual ability to socialize, communicate with others and 
live independently.
Vigi F10 found mild hearing loss in 20% of cases in age group of 
thirty to fifty years, 38% of cases in age of more than fifty had 
moderate hearing loss and 43% had severe hearing loss. In the 
present study it is evident from the patterns that there is gradual 
increase in loss of hearing with advancing age. Severe loss was 
observed in group IV of 65 -72 years of age.
The present study showed the preponderance of females for 
presbyopia and preponderance of males for presbycusis. This 
study was in agreement with the observation of Jager et al.11

Although presbyopia is commonly defined as the loss of 

Groups Mean near point of 
accommodation (cm)

Mean amplitude of ac-
commodation(dioptres)

Right eye Left eye Right eye Left eye
I 34.26 34.26 2.89 2.89
II 46.33 46.33 2.10 2.10
III 48.75 48.75 2.0 2.0
IV >50 >50 <2.0 <2.0
Table-1: Near Point of accommodation and amplitude of accom-

modation

Groups Total eyes Emmetropia Ametropia
I 30 20(66.7%) 10(33.3%)
II 30 10(33.3%) 20(66.7%)
III 30 6(20%) 24(80%)
IV 30 6(20%) 24(80%)

Table-2: Refractive Status

Groups Eye Mean presbyopic addition (+DS)
Calculated Prescribed

Is Right eye 1.46 1.50
Left eye 1.46 1.50

Ii Right eye 2.26 2.25
Left eye 2.26 2.25

Iii Right eye 2.78 2.75
Left eye 2.78 2.75

Iv Right eye 3.25 3.25
Left eye 3.25 3.25

DS- dioptre sphere
Table-3: Presbyopic addition

Groups Mean loss at 250, 500, 1000, 2000, 3000 hz Mean loss at 4000 Hz Mean loss at 8000 Hz
Rt. Ear Lt. Ear Rt. Ear Lt. Ear Rt. Ear Lt. Ear
AC/BC AC/BC AC/BC AC/BC AC AC

I 22/16 21/16 26/22 27/21 26 27
II 25/20 23/20 30/26 30/27 34 33
III 38/26 32/26 55/44 47/40 56 52
IV 37/30 40/31 58/47 58/49 71 71
AC-Air conduction, BC-Bone conduction

Table-4: Pure Tone Audiometry
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focusing ability with age, the detection of presbyopia and need 
for near-vision correction is dependent on not just the loss of 
focusing ability but also on the habitual reading distance and 
the depth of focus. Based on the findings of this analysis, there 
is no significant sex difference in accommodative amplitudes, a 
direct measure of focusing ability.13 
There are number of theories to explain accommodation. 
Some of these are related to lens and its capsule others to 
ciliary muscle. Scheiner proved that accommodation occurs as 
a result of a change in optical power of eye.14 Helmholtz VH 
observed that in addition to anterior and posterior surface of 
the crystalline lens becoming more convex, the lens becomes 
thicker during accommodation.15 In another study, Helmholtz 
showed that accommodation occurs when the ciliary muscle 
contracts to release the resting zonular tension on the equatorial 
edge of the lens.16 
According to theories of presbyopia, when zonular tension is 
released, the lens capsule is unable to exert sufficient force 
on hardened lens substances to cause the lens to become 
accommodated and the hardening of the lens substances could 
cause presbyopia.17 The total area of the ciliary muscle decreases 
with age and ciliary muscle of the old human eye looks likes 
the accommodated ciliary muscle of the young eye and could 
contribute to presbyopia by reducing the functional range of 
muscle contraction.18

Near point of accommodation and amplitude of accommodation 
was measured with Royal Air Force Rule. It was evident from 
the study that near point of vision recedes and amplitude of 
accommodation decreases with age. This is in agreement with 
the study done by Schachar et al.19

In the present study it was found that ametropia increases 
with the advancement of age. This is in conformity with the 
observation of Gitting et al,20 who observed that visual acuity of 
the elderly subjects was worse than their young counterparts for 
both near and far test distant. 
In present study mean prescribed presbyopic addition in group I 
was 1.50DS, in group II was 2.25DS, in group III was 2.75DS, 
group IV was 3.25 DS. Blystone PA21 in his study found that 
presbyopic addition increases rapidly in patients from age of 
40 to 50 years of age and then presbyopic addition increases 
slowly.
In the present study, 20% of the cases in group I, 40% of the 
cases in group II, 60% of the cases in group III, and 80% of 
the cases in group IV had recognizable hearing loss more so at 
higher frequencies. The cases in group I showed mild hearing 
loss, in group II showed moderate hearing loss, in group III 
showed moderately severe hearing loss and severe loss was 
observed in group IV. It was evident from the audiometric 
patterns of the present study that the cases had gradual increase 
in loss of hearing with advancing age. 

CONCLUSION
Both presbyopia, presbycusis is a normal consequence of 
ageing and both the condition increased gradually with the age. 
The possible etiological reasons for presbyopia and presbycusis 
seem to be due to some changes in the size of blood vessels 
responsible for microcirculation or there is some change in the 
composition of fluid surrounding the lens as well as hair cells 
of inner ear as both these structures do not have direct blood 

supply. The correlation between presbyopia and presbycusis 
need to be studied further in relation to the above parameters as 
well as other physiopathological factors affecting the body with 
advancing age. 
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Influence of Rotary and Reciprocating Glide Path Techniques on the 
Incidence of Dentinal Crack Formation– an in vitro study
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ABSTRACT

Introduction: Creating a reproducible glide path was shown to 
be the first step for safer use of nickel titanium rotary instruments. 
Various mechanical glide path management systems have been 
introduced so as to secure a reproducible glide path. The aim of 
this present study was to compare the incidence of dentinal crack 
formation by using rotary and reciprocating glide path systems.
Material and Methods: Sixty extracted mandibular molars with 
10°- 40° mesial root curvature were selected. In group I (n=20): 
control group no instrumentation was done, group II (n=20): 
glide path was achieved using stainless steel ISO 8, 10, 15 K-files 
in reciprocating handpiece, group III (n=20): glide path was 
achieved using ProGlider. Then shaping was done with ProTaper 
Next rotary system. The roots were sectioned perpendicular to 
long axis at 1mm, 2mm, 3mm 4mm, 6mm, 8mm from apex. The 
sections were observed under stereomicroscope. The presence 
or absence of cracks was recorded. The data was statistically 
analyzed using chi-square test (P<0.05).
Results: No cracks were observed in control group. 
Instrumentation with ProGlider followed with ProTaper Next 
caused few cracks (23.3%) compared to stainless steel hand 
K-files in reciprocating handpiece followed by instrumentation 
with ProTaper Next (27.6%) with no significant difference 
between them (P>0.05).
Conclusion: Glide path with Proglider and reciprocating stainless 
steel K-files created cracks with no significant difference between 
them. So glide path management with stainless steel K-files 
inserted in reciprocating handpiece can be an alternative to 
achieve endodontic glide path in curved canals.

Keywords: Dentinal cracks, glide path, ProGlider, ProTaper 
Next, reciprocating hand piece.

INTRODUCTION
Schilder in 1974, has outlined the revolutionary concepts of 
biological objectives for optimally shaping and debriding 
root canal systems.1 So technical protocols have been evolved 
to achieve the objectives outlined by Schilder1 and to reduce 
the occurrence of procedural errors. An important step for 
the safety of this cleaning and shaping procedure, is the 
achievement of endodontic glide path. A glide path is defined 
as a smooth, though possibly narrow, tunnel or passage from 
the coronal orifice of the canal to the radiographic terminus or 
electronically determined portal of exit.2 If this smooth passage 
is reproducible by files used successively in the canal indicates 
the maintenance of a glide path.3 By the achievement of glide 
path before the use of nickel-titanium rotary instruments of 
greater taper (NTRIGT), the canal diameter becomes at-least 
equal to file tip used for shaping4 so that the apical end of file 
acts as a pilot reducing the torsional stress, binding, structural 
fatigue and failure rate thereby improving efficacy and safety of 
cleaning and shaping procedures especially in curved canals.5,6 

Several authors have recommended using stainless steel (SS) 
K-files by hand for preparing the glide path.7-10 Creation of 
glide path manually with SS K-files though time consuming 
has some advantages of understanding original canal anatomy 
thereby eliminating anatomic problems and interferences.5,6 In 
contrast creating glide path with nickel-titanium (NiTi) rotary 
instruments is faster with better maintenance of the original 
canal anatomy, less modification of canal curvature, fewer canal 
aberrations and lower prevalence/severity of postoperative 
pain, compared with manual glide path performed with SS 
K-files.11,12 Of different path-finding rotary systems available 
for creating of glide path, recently introduced was the ProGlider 
(PG) by Dentsply Maillefer. It is single file rotary instrument 
manufactured from heated M-Wire NiTi alloy to enhance 
flexibility and cyclic fatigue resistance as claimed by the 
manufacturer13 and has variable progressive taper (from 0.02 to 
0.08).
But creating glide path with NiTi rotary instruments showed 
reduced resistance to buckling during exploration of curved 
canals as they might not be able to advance in the apical 
direction beyond constrictions and anatomic impediments.14 So 
an alternative to overcome this could be the use of SS K-file 
in a reciprocating hand piece for glide path management. The 
stiffness of SS hand K-files aids in path-finding by negotiating 
blockages and calcifications8,15 and movements of reciprocating 
handpiece can be considered the mechanical expression of the 
balanced force motion.16 According to the manufacturer, this 
watch-winding motion keeps the file loose inside the canal, 
reduces torsional stress and cyclic fatigue and can be safe for the 
endodontic glide path preparation.17 It is of interest to evaluate 
to what extent SS instruments can benefit from a reciprocating 
motion while creating an endodontic glide path. 
Numerous studies have investigated the dentinal damage 
associated with different NiTi rotary instruments.18-21 But there 
is no research dealing with the effect of glide path on creating 
dentinal damage during root canal preparation with rotary NiTi 
instruments. Therefore, the aim of this study was to investigate 
the dentinal crack formation after using ProTaper Next (PTN) 
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system with the newly introduced rotary single file system PG 
used in continuous rotation and SS K-files used in a reciprocating 
handpiece for glide path preparation.

MATERIAL AND METHODS 
In this in vitro study sixty extracted human mandibular 
molars were selected. The teeth were extracted for reasons not 
related to the study and were stored in purified distilled water 
until use. Radiographic evaluation was performed to exclude 
presence of resorption defects and root canal obliteration. 
Teeth with mesial root canal curvature of 10° - 40° according 
to the method introduced by Schneider22 were selected. Teeth 
were examined under a stereomicroscope (Lynx, Lawrence and 
Mayo) at 12× magnification to confirm the absence of cracks/
fractures. Access cavity was prepared and then the distal root 
with respective part of the crown was sections at the furcation 
level using a low speed saw (Isomet; Buehler Ltd, Lake Bluff, 
IL) under water-cooling. To ensure standardization, the mesial 
half of the teeth were sectioned 16 mm from the apex. Then size 
10 K-file (Dentsply Maillefer) was progressed through the root 
canal until it was visible at the apex, and the working length 
of the canal was determined to be 1 mm short from this point. 
The roots were covered with a fine layer of silicon impression 
material simulating the periodontal ligament (PDL) and were 
then embedded in acrylic blocks. And randomly divided into 
three groups (n=20).

Experimental groups
In groups I (n=20) the teeth were left unprepared (control 
group). 
In group II (n=20), a glide path was prepared with SS K files 
mounted to reciprocating M4 handpiece (SybronEndo,Orange, 
Calif., USA) (4:1 reduction, 30 o CW/30 o CCW), mounted on 
the electric motor TCM III (SybronEndo, Orange, Calif., USA) 
with a speed of 900 rpm. An ISO size 8 K-file was used first 
to negotiate the canal to working length by hand before being 
attached to a reciprocating hand piece. After negotiation to 
working length M4 hand piece connected to TCM III electric 
motor was attached to plastic handle of hand K-file which was 
already in the canal which was then moved vertically up and 
down, with an amplitude of 1mm to 3mm until the file was 
loose in canal for approximately 15 to 30 seconds in each root 
canal.23 Sequentially larger size ISO 10, 15 K-files were inserted 
in similar manner. Glide path preparation was completed as 15 
K-file meets no resistant and moves easily in the canal. Then root 
canals were shaped with PTN (Dentsply Maillefer, Ballaigues, 
Switzerland) in the sequence of X1 and X2 at a rotational speed 

of 300 rpm and 2 Ncm torque according to the manufacturer’s 
instructions. 
In group III (n=20), a glide path was prepared with PG 
instrument. Then root canals were instrumented with ProTaper 
Next files (Dentsply Maillefer, Ballaigues, Switzerland) in the 
sequence of X1 and X2 at a rotational speed of 300 rpm and 
2Ncm torque according to the manufacturer’s instructions. 
All the instruments were used up to the working length. The 
rotary file systems were used with an electrical motor (X-Smart, 
Dentsply Maillefer) and a 16:1 reduction handpiece. Each 
instrument was used in 3 canals. The root canals were irrigated 
with 2 mL of 1% sodium hypochlorite solution (Vishal Dento 
Care Pvt. Ltd.) after each instrument change. After preparation, 
the specimens were rinsed with 5 mL of distilled water. The roots 
were horizontally sectioned at 1, 2, 3, 4, 6, and 8 mm from the 
apex using a low-speed saw under water-cooling. To avoid any 
artifacts by dehydration, the teeth were kept moist in distilled 
water during all the experimental procedures. All slices were 
observed under a stereomicroscope at 24× magnification and 
pictures were taken. All root canal preparations were performed 
by one operator and the assessment of each cross section was 
performed by another examiner who was blinded in respect to 
all experimental groups. In each group, a total of 120 slices were 
examined for cracks. To define crack formation, two categories 
were made as ‘no crack’ and ‘crack’. ‘No crack’ was defined as 
root dentine without cracks either at internal or external surface 
of the root. ‘Crack’ was defined as all lines observed on the slice 
that either extended from the root canal lumen to the dentin or 
from the outer root surface into the dentin (Figure-1).24

STATISTICAL ANALYSIS
 The data was analyzed using the Chi-square and Fisher’s exact 
tests and the level of significance was set at 0.05. Statistical 
analyses were performed using SPSS 18.0 software (SPSS, Inc., 
Chicago, IL, USA).

RESULTS
The number of roots with cracks observed for all groups 
at different sections and percentage of cracks are shown in 
Table-1 and Figure-2. In group I (control group) no cracks 
were observed. When considering the crack formation in total 
sections, it was found to be 23.3% in group III, while 26.7% in 
group II. However, there were no significant differences between 
the two experimental groups (P > 0.05). Regarding the different 
section levels (1, 2, 3, 4, 6, and 8 mm), no significant difference 
was found between the experimental groups at any level.

Figure-1: Representative stereomicroscopic images of the root cross-sections. (a) ‘no crack’; (b) and (c) ‘crack’ formation
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DISCUSSION
In the present study, PG in continuous motion and SS K-files 
in reciprocation motion were used to create glide path. Of this 
PG is a new single NiTi rotary file system manufactured from 
heated M-Wire NiTi alloy to enhance flexibility and cyclic 
fatigue resistance.13 It has square cross section with variable 
progressive taper (from 0.02 to 0.08) by which preliminary 
pre-flaring of middle and coronal portion of canal occur during 
glide path management. The PG instrument has tip size 16 with 
a taper of 0.02 at the tip of the file. Whereas SS K-files has 
rectangular cross section with 0.02 constant taper and in the 
present study it was used to size of ISO 15 in M4 handpiece with 
reciprocating motion oscillating 30o in both clockwise (CW) 
and counterclockwise (CCW) directions which plays significant 
role in determining resistance to cyclic fatigue. A previous study 
revealed that SS K-files used in reciprocation motion showed 
greater resistance to cyclic fatigue compared to 0.02 tapered 
NiTi rotary glide path instruments used in continuous rotation 
and were safe for endodontic glide path preparation.17

After achievement of glide path, shaping was done with PTN 
rotary file system. Results of the present study indicated that 
dentinal cracks occurred in both groups independent of glide 
path systems used. The incidence of dentinal cracks observed 
was 23.3% in group III and 26.7% in groups II with no 
significant between them (P = 0.551). Less incidence of cracks 
noticed when glide path was performed with PG might be due 
to its M-Wire technology which enhanced flexibility and cyclic 
fatigue resistance13 and its variable progressive taper (from 0.02 
to 0.08) by which preliminary pre-flaring of middle and coronal 
portion of canal occur during glide path management so that it 
reduced stress on the further used NTRIGT. SS K file is made 
of SS alloy and it is well known that this SS alloy has inherent 
rigidity.14,25 But in the present study SS K files of size ISO 15 
were used for creation of glide path, to this size the rigidity 

might be negligible disadvantage. SS files are harder and 
permits more efficient cutting action26 and improved torsional 
resistance14,25 which are the important properties for glide 
path instruments to negotiate and pre-enlarge mainly small, 
narrow and curved canals. In the present study reciprocating 
SS K-files showed no significant difference with that of PG in 
dentinal crack formation, it might be due to the reciprocating 
motion which allows the file to be more centered in the canal27 
and also reduces the flexural and torsional stresses acting on 
the dentin by its repeated 30o CW and 30o CCW rotation which 
allows continuous release of the file when it is engaged in the 
inner surface of root canal during cutting and shaping thereby 
reduces stress despite of its low mechanical properties. West 
and Roane describe the “watchwinding” motion as a back and 
forth oscillation of a file (30 to 60 degrees) CW and CCW as the 
instrument is pushed downward into the canal. It is a definite 
inward progression of the instrument in a filing motion. An 
“envelope of motion” occurs when a precurved file is advanced 
into the canal short of maximum resistance, then the file is 
removed while it is simultaneously rotated in a clockwise 
direction.2,28 The “envelope of motion” created by the rotation of 
the curved file as it is withdrawn from the canal scribes the side 
walls of the canal at random contact points, gradually widening 
and evolving the root canal shape to allow larger files to follow.
PTN was used to shape the canals after glide path achievement. 
PTN files exhibit an off-centered rectangular cross-sectional 
design for superior strength and generates an exceptional 
asymmetric rotary motion i.e snake like swaggering motion, 
which decreases the screw effect, dangerous taper lock, and 
torque on any given file by minimizing the contact between 
the file and the dentin.30 Innovative M-Wire Ni-Ti technology 
provides greater flexibility and greater resistance to cyclic 
fatigue for the system.29 It can be speculated that as a result 
of this exceptional asymmetric rotary motion there will be 
reduction in the contact area between the file and canal system 
so lower defects may occur as lower frictional forces to canal 
walls.
Capar et al. reported cracks in 28%, Karataş et al. reported 
cracks in 33.3%, whereas Cicek et al. reported in 64.44% of 
roots instrumented with the PTN system.30-32 The conflicting 
results of present study compared to previous studies might be 
due to, in the present study curved mesial roots of mandibular 
molars were selected as sampling to assess the dentinal 
damage and instrumentation was done in both mesiobuccal and 
mesiolingual canals thereby having more chance of defect rate 
due to repeated instrumentation compared to previous studies 
where single rooted teeth were selected as samples. Moreover, 
Capar et al. performed a glide path via a size 15 K type file 
before instrumentation with ProTaper Next files in mandibular 
premolar teeth, whereas Karataş et al. And Cicek et al. did 

0

5

10

15

20

25

30

35

Group 1 Group 2 Group 3

8mm 6mm 4mm 3mm 2mm 1 mm

Figure-2: Number of specimens with cracks at different cross-section 
levels

n 1mm† 2mm† 3mm‡ 4mm† 6mm‡ 8mm‡ Total number of cracks‡
Group -1 20 0 0 0 0 0 0 0
Group-2 20 3 5 6 5 5 8 32 (26.7%)
Group-3 20 3 4 5 4 6 6 28 (23.3%)
p-value >0.99; NS >0.99; NS 0.723; NS >0.99; NS 0.723; NS 0.507; NS 0.551; NS
† Fishers exact test; ‡ Chi-Square test; Numbers in the parentheses are the percentages of the specimens with cracks out of 120 total samples 
in each group.

Table-1: Number of specimens with cracks at different cross-section levels and their percentages within each group
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not mention any glide path preparation before instrumentation 
in mandibular central incisors and mandibular molars, 
respectively.30-32

CONCLUSION
Within the limitations of this in vitro study, glide path with 
PG showed less incidence of cracks formation compared with 
reciprocating SS K-files but with no significant difference 
between them. Present results demonstrated that with specific 
reciprocating motion small size SS instruments can be an 
alternative method to create glide path in curved canals.
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Prevalence of Oral Premalignant and Malignant Lesions in 
Moradabad, India - A Retrospective Study
Owais Gowhar1, Tasneem S. Ain2, Narendra Nath Singh3, Saima Sultan4

ORIGINAL RESEARCH

ABSTRACT

Introduction: Due to the increase in tobacco habits, oral 
potentially malignant and malignant lesions incidence increases 
thus increasing the burden of cancer on our nation. Thus the 
prevalence studies on oral cancers are significant to reveal 
the health status of that region and thus need of treatment. 
Premalignant pathologies include all those lesions which are 
precursors of oral squamous cell carcinoma/oral cancer. This 
retrospective study was planned to assess the prevalence of 
potentially malignant and malignant orallesions in Moradabad, 
India from2012 to 2015. 
Material and Methods: Hospital based retrospective study was 
conducted in Moradabad from2012 to 2016. Data was manually 
retrieved year wise with reference to age, sex, site involved and 
histopathological findings.
Results: 200 oral biopsies were reviewed. Of these, 130 biopsies 
were premalignant, 40 were malignantand 30 were others. The 
buccal mucosa was the most frequently involved site followed 
by tongue and gingiva.Oral lichen planus constituted the highest 
number of patients in premalignant group, while in malignant 
group, squamous cell carcinoma was most prevalent. 
Conclusion: This study revealed that pre-malignant and 
malignant oral lesions were widespread in the patients visiting the 
hospital in Moradabadregion.

Keywords: Malignant, Premalignant, Histopathological Features, 
Tobacco, Prevalence.

INTRODUCTION
Oral cancer in India, which still is a developing nation, is a 
major health problem in world.Worldwide studies have shown 
the annual incidence of 3,000,000 oral cancer cases.1 In India 
Incidence rates per 100,000 population were 12.8 in men and 
7.5 in women.2 Rarely it is seen in young people and mostly 
occurs in the elderly people during the fifth to eighth decade 
of life.3 Generally predisposing factors for oral carcinoma are 
alcohol, tobacco use and smokeless tobacco, betel nut chewing 
and human papilloma virus(HPV). Poor dental care and poor 
diet may also contribute to Oral cancer.4 Oral cancer incidence 
is highest in India and 90 to 95% of the oral cancers is oral 
squamous cell carcinoma.5 Cases of oral cancer amplified from 
1 million in 2012 to 1.7 million in 2035 according to different 
research agencies on cancer thus indicating that the death rate 
due to oral cancer will also increase in the same period.4 Pre 
malignant lesions and conditions like oral submucousfibrosis, 
leukoplakia, erythroplakia, and lichen planus are commonly 
seen in India, and carry an increased risk for malignant transfor-
mation.6
The scale of oral cancer varies from place to place within 
the country.7 In Moradabad patients are referred from many 
primary health centers and district hospitals across the region 
toKothiwal dental college and research centre. This study 

was thus planned to evaluate the scale of pre malignant and 
malignant oral lesions referred to Kothiwal dental college and 
research centre, Moradabad for a period of 3 years from 2012 to  
2015.

MATERIAL AND METHODS
Hospital based retrospective study from 2012 to 2015 was 
planned and data was collected year-wise in the perspective of 
age, sex, site involved, and final histopathological diagnosis. 
From the archives in the department of oral pathology and 
microbiology, kothiwal dental college and research centre 
patient records were retrieved manually. All cases which were 
previously histopathologically diagnosed between 2012 to 2016 
in the department as premalignant and malignant lesions were 
taken. There was no inclusion or exclusion criteria. All cases 
were considered and then reviewed. 

RESULTS
A total of 200 oral biopsies were reported in hospitals during 
2012 to 2016. Out of which 130(43.3%) patients were reported 
to be pre-malignant, 40(13.3%) were malignant, and 30 (10%) 
were others (Figure-1). Of the total cases, 130 were males and 
70 were females (Figure-2). Of the malignant cases, 25 were 
males and 15were females. Of the pre malignant cases, 80were 
males and 50 were females. In the group of 40 patients with 
malignancy, 22(55%) had well-differentiated squamous cell 
carcinoma, 9(22.5%) had moderately-differentiated carcinoma, 
5(12.5%) had poorly-differentiated carcinoma, 2(5%) had 
verrucous carcinoma, 1(2.5%) had basaloid squamous cell 
carcinoma and 1(2.5%) had ameloblastic carcinoma (P.I.O.C) 
(Figure-3). In the potentially malignant group, 60 were reported 
as lichen planus (46.1%), 42 were reported as OSMF (32.3%), 
18 were reported as leukoplakia (13.8%), and 10(7.6%) cases 
were erythroplakia (Figure-4).
In age-wise distribution majority of the patients were reported 
in the age group of 25-48 years. Oral Buccal mucosa was most 
frequently involved based on site involvement, followed by the 
tongue 90 and gingiva.
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DISCUSSION
Prevalence studies in oral pathology can be done on visiting 
outpatients or examining on whole population, however 
examining outpatients is easier to perform then whole population 
examination due to its method but it gives information about the 
whole population.8

Malignant neoplasmincidence varies from one region to another, 
because of different factors and the potential predisposing 
etiologies.9 The mortality rate has remained largely unchanged 
for decades despite advances in surgery and radiotherapy, which 
remain the standard treatment options, with a 5-year survival 
rate of around 50%. In OSCC Surgery along with radiotherapy 
are the treatment of choice in primary stages however in the 
later stages combination therapy such as surgery, radiotherapy 
or chemotherapy have responded well.10

In our study 40 (13.3%) were malignant lesions while as in other 
research studies 23.3% of were histopathologically diagnosed 
as oral cancers (OSCC).11 while as in other studies done in in 
Thiruvananthapuram have shown that OSCC constituted 14% 
of all cancers.12

Most frequently encountered whitelesions in clinics is 
leukoplakia which is generally seen at ages between 5th and 
7th decade with a male predominance.8 The prevalence of 
oralleukoplakia done by Dambi et al in 200113 varies from 
1% to 13% and mostly effecting buccal mucosa,floor of the 

mouth, tongue and soft palate.14 However In our study 13.8% 
prevelance was seen.
7.6% was prevelance of erythroplakiaIn our study which isseen 
less frequently than leukoplakia but it is more lifethreatening. In 
other studies the prevalence was quite high.8

Oral lichen planus, which is located bilaterally and its 
cause not fullyunderstood.Axell andRundquist found a 
prevalence of 1.9% among Swedish people and Axell et al., 
1990reportedrates of 3.8% and 2.1% in Thai and Malaysian 
outpatientsrespectively.8,15 In our study, 46.1% prevelance rate 
was observed.Oral submucous fibrosis which is commonly 
seen in India with betel nut as a main culprit 32% cases were 
observed in our study.
Oral cavitycould be used in early detection of pre-cancerous 
and cancerous lesions as it is more accessible to complete 
examination, but usually it gets detected in later stages. Use 
of recent advances in oral screening and detection aids such as 
Vizyliteand VELscopehelp in detection in early stage, or even 
in the pre-malignant stage.16

CONCLUSION 
In terms of prevalence, frequency and presentation awareness 
of the precancerous and malignant lesions of oral cavity is 
beneficial for oral pathologists and general dental practitioners 
in making early and better diagnosis and treatment. Based on 
knowledge early detection of pre malignant and malignant 
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lesions minimize potential complications and anhances life 
expectancy of the patient.
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Rapid Assessment of Nutritional Status of Children in Rural Area of 
Maharashtra
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ORIGINAL RESEARCH

ABSTRACT

Introduction: Assessment of nutritional status by anthropometry 
is the simplest and most useful tool for assessing the nutritional 
status of children. Given the importance of nutrition in early life, 
this study was conducted among children between 12-36 months. 
Aim: To study the nutritional status of children between 12-36 
months and factors associated with it.
Material and Methods: Settings: Catchment area of Kheda 
Primary Health Centre, Dhule. Design: Cross-sectional study 
based on 30 cluster sampling technique. Sample size: Worked 
out to be 210. Participants: 210 children between 12-36 months 
in 30 clusters. Study variables: Mid Upper arm Circumference 
measurement of children, gender, birth order, social categories, 
literacy status of parents, occupation of father, nuclear or joint 
family. Statistical analysis used: Chi square test of significance, 
descriptive analysis (mean -mode –median).
Results: Based on the Mid Upper Arm Circumference, the 
overall prevalence of malnutrition among children was 40%. 
The prevalence of severe malnutrition was 13%, with higher 
prevalence in females as compared to males. Statistically 
significant association was seen between malnutrition and gender 
of children, birth order, social categories (especially children 
belonging to Scheduled Tribes), literacy status of parents and type 
of family. 
Conclusions: There is a need for geo-social mapping and 
“inclusion sensitive” microplanning, especially to ensure 
equitable access (in terms of support and information) to excluded 
social categories to reduce the magnitude of malnutrition. 

Keywords: Malnutrition, mid upper arm circumference, social 
exclusion, Scheduled Tribes.

INTRODUCTION
A child is not a miniature form of adult. Growth is an 
indispensable feature of life of a child that distinguishes him 
from an adult. Environment experiences of the child during 
postnatal life determine the pace and pattern of his growth and 
development.1

Malnutrition is widely recognized as a major public health 
problem in the developing countries of the world including 
India. Based on the United Nations Children’s fund (UNICEF) 
report, malnutrition in early childhood has serious, long term 
consequences because it delays motor, sensory, cognitive, 
social and emotional development.2 Malnourished children 
are at a greater risk to grow into malnourished adults.2 The 
prevalence of Undernutrition cannot be easily estimated from 
the prevalence of commonly recognized clinical syndromes 
of malnutrition such as marasmus and kwashiorkor because 
these constitute only proverbial tip of iceberg. Cases with mild 
to moderate Undernutrition are likely to remain unrecognized 
because clinical criteria for their diagnosis are inaccurate and 
difficult to interpret precisely.3

Child growth is commonly used to assess adequate nutrition, 
health and development of individual children and in 
comparison with other health assessment tools its measurement 
is a relatively inexpensive and easy to perform procedure.4 
Therefore, anthropometric examination is a mandatory tool in 
any research on health and nutritional condition in childhood.5 
Moreover, in community based studies, mid upper arm 
circumference (henceforth called as MUAC) appears to be 
a superior predictor of childhood mortality than many other 
anthropometric indicators.4 MUAC yields a relatively reliable 
estimation of the body’s muscle mass, the reduction of which 
is one of the most striking mechanisms by which the body 
adjusts to inadequate energy intakes.6 Arm circumference 
cannot be used before the age of one year; between ages one 
and five years, it hardly varies.6 Large studies in Latin America 
and South Asia have clearly established the reliability of arm 
circumference screening as an effective method of identifying 
malnourished children.7

During preschool age period, children have special nutrition 
needs because of their extensive growth and development.4 
Moreover, the direct effect of malnutrition is believed to operate 
largely in the first two or three years of life.8

With this background we decided to conduct a survey to rapidly 
assess the nutritional status of children between 12-36 months 
and factors associated with it by measuring the MUAC in the 
catchment area of Kheda Primary Health Centre of district 
Dhule, Maharashtra. The data collected would also benefit the 
district authorities to prepare a district action plan to address the 
problem of malnutrition in children in Dhule district. 

MATERIAL AND METHODS
The survey was conducted in the catchment area of Kheda 
Primary Health Center, Dhule district, Maharashtra, India 
carried out from 23rd October to 1st November 2011. This 
Primary Health Center (henceforth called as PHC) caters to 
population of 38465 distributed among 30 hamlets (within 12 
villages). 
Approval of institutional ethical committee (IEC) and district 
health authorities were taken before conducting the survey. The 
survey design used in the current study is the World Health 
Organization 30X7 cluster survey method. This is a cluster 
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sampling technique. This technique allows a small number of 
the target population to be sampled while providing statistically 
valid data that can be extrapolated to the whole target 
population. The 30 hamlets (within the 12 villages) under the 
catchment area of Primary Health Center formed the sampling 
frame for the cluster sampling technique. The target age group 
comprised of children aged 12-36 months. The random number 
and sampling interval were worked out to be 1117 and 1282. 
The determination of sample size was done as per the WHO 
30X7 cluster survey – “Reference Manual” in the same way it 
is done to evaluate the immunization coverage.9 For sample size 
determinations to assess the nutrition status, the following were 
determined, estimated or assumed beforehand:
• Anticipated level of prevalence of malnutrition in children 

– 60%;
• Desired precision of the estimate - + 10%;
• The level of statistical confidence of the estimate 

(confidence level) - 0.05;
• Magnitude of differences of coverage among and within 

the clusters (design effect) - 2.
The total sample size was estimated (the total number of children 
to be surveyed) using the equation below.  
 z2

1-α/2 x p x (1-p)
nmin= DE x --------------------------
 d2

• Where p is expected prevalence, d is the desired width of 
CI, DE is design effect and Z is the multiplier from the 
normal distribution for the desired confidence level (α)

• Assuming a DE of 2 and d of 0.1, the minimum sample size 
worked out to 184. 

Since we were going to use 30 clusters, the sample size per 
cluster worked out to 184/30 = 6.13. Rounded off, number of 
children to be surveyed in each of the 30 clusters was 7. Thus 
210 children was the total sample size for 30 cluster survey. 
Keeping in view that, cluster is a collection of households with 
identifiable geographical boundaries; hamlet-wise population 
was obtained from PHC (cross checked with population data 
provided by Gram Panchayat) and taking 1117 as random 
number and 1282 as sampling interval 30 clusters were identified 
by using the standard technique.9

The field implementation for the survey was conducted 
as per a detailed plan devised beforehand. Establishing of 
households of the selected clusters was not going to be possible. 
Therefore the investigators decided that in every cluster, the 
geographical center of the cluster would be visited. From there, 
the investigators would move in a randomly chosen direction. 
The first house would be the house corresponding to a random 
number chosen beforehand. Both, the direction in which the 
investigator would move and the random number for choosing 
the first house, were generated using the computer for each 
cluster. After visiting the first household the second household 
to be visited was the one that was nearest to the first. 

Interviews and Collection of Data: The investigators 
conducted interviews as per a pre-structured, pilot-tested 
interview format in households with children between 12-36 
months. The MUAC of the children was measured and their 
socio-demographic profile was taken. Utmost care was taken 
at the time of measuring MUAC. The study teams were trained 
in taking MUAC to minimise the inter observer variations. The 

non-dominant upper arm was chosen for the measurement and 
the circumference of location in between the tip of the shoulder 
and the tip of the elbow (olecranon process and the acromian 
process)while the arm is hanging down the side of body and 
relaxed was considered as MUAC. Flexible measuring tape 
was used for measurement of MUAC. Arnold’s classification10 
was used to classify malnutrition based on the MUAC. An arm 
circumference exceeding 13.5 cm was considered as a sign of 
a satisfactory nutritional status, between 12.5 cm and 13.5 cm 
was considered to indicate as mild-moderate malnutrition and 
below 12.5 cm, severe malnutrition.6 The socio-demographic 
profile comprised of gender of the child, birth order, religion, 
social categories, father’s occupation and education, mother’s 
education, type of family (joint or nuclear).

Inclusion criteria: Children between 12-36 months with 
availability of responsible person for key information. All 
records entered were checked, cross-checked and randomly 
double checked for correctness. 
Informed consent from all parents of the children was obtained. 
The parents of the children had the option to opt out of the study 
if they wished to. However, no parent refused to participate and 
thus there was 100% response. 

STATISTICAL ANALYSIS
Chi square test of significance, descriptive analysis (mean-
mode- median) were used to infer results with the help of SPSS 
16.0 version. 

RESULTS
A total of 210 children were included in the study, of which 107 
(51%) were male and 103 (49%) were female children. Overall 
prevalence of malnutrition (MUAC < 13.4 cm) in children 
was found to be 40% (36.4% males and 43.7% females).The 
prevalence of severe malnutrition (MUAC < 12.4 cm) was 
found to be nearly 13% (7.5% males and 19.41% females). 
There were 10 (4.8%) children having MUAC 11.5 cm or less.
For overall prevalence of malnutrition, the sex differential 
was not statistically significant (P>0.05). Sex differential was 
though statistically significant (P<0.05) for prevalence of severe 
malnutrition.
Table-2 depicts MUAC distribution according to socio-
demographic factors. It was observed that only 33.7% children 
with birth order 2 or less than 2 were malnourished. On the 
contrary, 60.5% children were malnourished when their birth 
order was 3 or higher. The difference was statistically significant. 
Additionally, 66% children with birth order 2 or less were 
found to be having satisfactory nutrition status (MUAC>13.5 
CM), while, only 31.6% children with birth order 3 or higher 
were observed to be having satisfactory nutrition status, the 
difference being statistically significant (P<0.05).
Substantial differences in the status of nutrition were observed 

MUAC Number (%)
< 12.5 cm 28 (13.3)
12.5-13.4 cm 56 (26.7)
> 13.5 cm 126 (60)
Total 210 (100)
Table-1: Distribution of Mid Upper Arm Circumference (in cm) of 

sampled children.
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among children belonging to Scheduled Tribe (ST) category 
and children belonging to higher category (others). There were 
higher chances of higher category children (90.4%) being well 
nourished as compared to children belonging to ST category 
(37.9) and this probability was observed to be statistically 
significant (P=0.029). Similarly, the prevalence of malnutrition 
(mild-moderate and severe) was also found to be higher (62%) 
among children belonging to ST social category as compared 
to children belonging to higher social category (9.5%) and 
this difference was found to be very significant statistically 
(P=0.0064). 
Better education status of the mother had a positive impact 
on the nutrition status of children. The overall prevalence of 
satisfactory nutrition status (MUAC >13.5 cm) was high among 
the children (74.4%) having literate mothers (high school and 
above education) as compared to children (39.7%) with illiterate 
mothers. This difference was statistically significant (P=0.02). 
Children with illiterate mothers also had a higher probability 
of being malnourished (60.3%) as compared to children with 

literate mothers (high school and above education). This 
difference was extremely statistically significant (P=0.0032). It 
was revealed further that the prevalence of malnutrition among 
the children with literate fathers was comparatively lower 
(21.5%) than the illiterate fathers (75.6%) and the difference 
was also statistically very significant (P=.0020).
Lastly, it was observed that children belonging to nuclear 
family had higher prevalence of severe malnutrition (27.3%) 
as compared to children belonging to joint family (8.4%). The 
difference was considered to be statistically very significant 
(P=0.0068).
Table-3 gives the insight of statistical averages and measures 
of dispersion (standard deviation) of MUAC of sampled 
children by some social categories. The most striking feature 
is the statistical averages of MUAC of children belonging to 
Scheduled Tribes. The mean MUAC of these children is 13.33 
cm (standard deviation-0.99), while the median is 13.25 cm. The 
mean and median are all below cut off point for malnutrition i.e. 
13.5 cm.

Variables Mid Upper Arm Circumference (in cm)
<12.5 12.5-13.4 > 13.5 cm

Total (n=210) 28 (13.3) 56 (26.7) 126 (60.0)
Sex
Male (n=107) 8(7.47) 31(28.97) 67(62.61)
Female (n=103) 20(19.41) 25(24.27) 59(57.28)
Birth Order
1 (n=92) 6(6.52) 24(26.08) 62(67.39)
2 (n=80) 6(7.5) 22(27.5) 52(65)
3 (n=28) 13(46.42) 4(14.28) 11(39.28)
4 (n=7) 3(42.85) 3(42.85) 1(14.28)
5 (n=3) 0 3(100) 0
Social Categories*
SC (n=25) 7(28) 5(20) 13(52)
ST (66) 16(24.24) 25(37.87) 25(37.87)
OBC (n=98) 5(5.1) 24(24.48) 69(70.4)
Others (n=21) 0 2(9.52) 19(90.47)
Educational status of Mother
Illiterate (n=68) 17(25) 24(35.29) 27(39.7)
Some Middle School (n=17) 5(29.41) 6(35.29) 6(35.29)
Some High School (n=96) 6(6.25) 20(20.83) 70(72.91)
Some Junior College (n=23) 0 5(21.73) 18(78.26)
Graduate (n=6) 0 1(16.6) 5(83.3)
Educational status of Father
Illiterate (n=41) 16(39.02) 15(36.6) 10(24.4)
Some Middle School (n=20) 5(25) 4(20) 11(55)
Some High School (n=89) 6(6.74) 20(22.47) 63(70.8)
Some Junior College (n=46) 1(2.17) 13(28.26) 32(69.56)
Graduate (n=14) 0 4(28.6) 10(71.42)
Occupation of Father
Labourer (n=123) 20(16.26) 36(29.26) 67(54.5)
Service (n=43) 3(6.97) 12(27.9) 28(65.1)
Farming (n=34) 5(14.7) 7(20.6) 22(64.7)
Business (n=10) 0 1(10) 9(90)
Type of Family
Joint (n=155) 13(8.38) 44(28.4) 98(63.2)
Nuclear (n=55) 15(27.27) 12(21.81) 28(50.9)
* Social Categories of India - Scheduled Tribes (ST) and Scheduled Castes (SCs) are the socially depressed classes of India. OBCs are other 
backward classes. “Higher” social classes are classified as Others.

Table-2: Distribution of Mid Upper Arm Circumference (MUAC) by different variables.
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DISCUSSION
Nutrition is one of the important social determinants of health. 
In the last few years, state of Maharashtra has made significant 
progress in reducing infant mortality rate and maternal mortality 
rate.8 The state also has significant economic growth. However, 
despite this context, the state has not been able to make much 
significant progress in improving the nutritional status of the 
population8 which can be reflected by its Hunger index rank 
(The Indian state hunger index is computed by averaging the 
three underlying components of hunger index-the proportion 
of underweight children, the under-five mortality rate, and 
the prevalence of calorie Undernutrition in the population).8 
The Indian state Hunger index rank of Maharashtra is poor as 
compared to other Indian states which are not as economically 
well off. The global comparison of the hunger index rank also 
reveals that Maharashtra is behind some low income African 
and Asian countries such as Rwanda, Burkina Faso and 
Cambodia.8 The question that needs to be answered here is, 
whether economic prosperity translates into adequate nutrition 
of the community? 
Myatt et all in their review study in 2006 concluded that mid 
upper arm circumference is the best case detection method 
for severe malnutrition and that it is also simple, inexpensive 
and acceptable.11 Velzeboer implicated in their study that, 
MUAC can be taken by minimally trained health workers with 
fewer and smaller errors as compared to other anthropometric 
measurements (weight for age and weight for height).12 Given 
the situation that malnutrition is a major public health problem 
in India, can we train our grass root level workers (especially 
the Anganwadi workers) in mid upper arm circumference 
measurement to screen the children nutritionally? The question 
needs to be answered. 
In the present study, the overall prevalence of malnutrition is 
40%, while, the prevalence of severe malnutrition is 13%. The 
review of literature (ROL) indicates no such mid upper arm 
circumference based malnutrition study in Maharashtra. Thus, 
we are unable to compare our findings with similar studies in 
Maharashtra. In rest of India context, prevalence of overall 
malnutrition in the present study is higher than the earlier studies 
conducted at Orissa (31%)13 and Punjab (38.5%)14 States. This 
might be due to higher proportion of children belonging to 
Scheduled Tribes in our study. Based on National Nutrition 
Monitoring Bureau (NNMB) survey finding, in Maharashtra 
less than one third of the children in the age group of 1-3 years 
consume the recommended dietary allowances of proteins and 
calories. Moreover, the data on food consumption reveal that 
consumption of cereals and millets is only 69% (averagely) of 
what children need. They consume only half of the required 
quantity of pulses and legumes.8 
More number of females were malnourished than males in 

our study, with statistical significance in pertinence to severe 
malnutrition. This could be due to gender bias particularly with 
respect to intra familial food distribution prevalent in Indian 
society. Similar finding was reported by Ahmad et al (2011).15 
Children with birth order one and two had better nutritional status 
than with higher birth order. This could be explained by the fact 
that in our study, large family norm was practiced by families 
belonging to Scheduled Tribes. Similar finding was reported by 
Harishankar et al (2004).16 They opined in their study that, the 
proportion of malnourished children was significantly lower in 
birth order one as compared to birth order three and higher.16 
It was observed that, better educational status of parents had a 
positive impact on the nutritional status of children. Educated 
parents are more aware about their child’s health and have a 
better chance of utilizing the health services as compared to the 
illiterate ones. This finding is suggestive of a strong association 
between parental literacy and nutritional status of children. 
One of the main highlight of the study is the significant 
association of social category of the child and his/her nutritional 
status. The proportion of malnourished children was extremely 
high in ST children. Additionally, the mean, median and mode 
MUAC of children belonging to ST were all below cut off point 
for malnutrition i.e. 13.5 cm. We would like to suggest that 
study should be conducted on the dietary patterns (including 
the food habits and food fads) of the families belonging to ST 
social category to understand their consumption unit (CU). 
Given that Maharashtra and Dhule district have a large ST 
population, understanding the dietary patterns of these families 
will definitely have an impact on understanding the problem of 
malnutrition clearly, which eventually will help in addressing 
its problem.

CONCLUSION
The present study amply reveals that, as far as the child 
nutrition is concerned, the Scheduled Tribes seems to be the 
socially excluded groups among all the social categories. We 
think that there is a need for area specific, geo-social mapping 
and “inclusion sensitive” microplanning, especially to ensure 
equitable access (in terms of support and information) to 
excluded social categories in order to accomplish the goal of 
reducing malnutrition. Support may be in terms of knowledge 
and significance of best practices such as exclusive breastfeeding 
for first six months, starting nutritive semisolid at 6 months, 
use of locally available and inexpensive foods, child feeding 
practices, identification of risk of malnutrition etc. The role of 
Anganwadi workers (grass root health workers in India) seems 
to be critical in this.

REFERENCES
1. Ghai OP, Gupta P, Paul VK, editors. Essential Pediatrics. 

New Delhi: CBS Publishers; 2008. pp. 2.
2. UNICEF. Mapping India’s Children: UNICEF in Action. 

Child Development and Nutrition. 2005:24. 
3. Ghai OP, Gupta P, Paul VK, editors. Essential Pediatrics. 

New Delhi: CBS Publishers; 2008. pp. 101.
4. Biswas S, Bose K, Mukhopadhyay A, Bhadra M. Mid-

upper arm circumference based Undernutrition among 
Bengalee children of Chapra, West Bengal, India. Iran J 
Pediatr. 2010;20:63-8.

5. Marins VM, Almeida RM. Under-nutrition prevalence and 

Variables Mean (cm) Median (cm) Standard Deviation
ST 13.33 13.25 0.99
SC 13.05 13.5 1.27
OBC 13.81 14 0.91
Others 13.9 14 0.7

Table-3: Mean Median and Standard Deviation of MUAC by 
different variables.



Agrawal, et al. Nutritional Status of Children

International Journal of Contemporary Medical Research  
Volume 3 | Issue 7 | July 2016   | ICV: 50.43 | ISSN (Online): 2393-915X; (Print): 2454-7379

2086

social determinants in children aged 0-59 months, Niterol 
Brazil. Ann Hum Biol. 2002;29:609-18. 

6. Park K, editor. Textbook of Preventive and Social Medicine. 
Jabalpur: Bhanot Publishers; 2011.pp. 592.

7. Ebrahim GJ, editor. Nutrition in Mother and Child 
health-Child health in a changing environment. London: 
Macmillan Press; 1983. pp. 48.

8. Sardeshpande N, Shukla A, Scott K, editors. Nutritional 
crisis in Maharashtra [monograph on the internet]. Pune: 
Published by Support for advocacy and training to health 
initiatives;2009[cited 2012 Mar 21]. Available from: http://
www.sathicehat.org/uploads/PastProjects/Nutritional_
Crisis_in_Maharashtra_Report.pdf

9. World Health Organization. Immunization coverage 
cluster survey-Reference manual [monograph on the 
internet]. Geneva: Published by World Health Organization 
document production services;2005[cited 2012 Mar 21]. 
Available from: http://www.measlesinitiative.org/mi-files/
Tools/Guidelines/WHO/Immunization%20Coverage%20
Cluster%20Survey%20-%20Reference%20Manual.pdf

10. Mehta MN. Child nutrition. In: Parthasarathy A, chief 
editor. IAP Textbook of Pediatrics. 3rd edition. New Delhi: 
Jaypee brothers; 2007. pp. 126.

11. Myatt M, Khara T, Collins S. A review of methods to detect 
cases of severely malnourished children in the community 
for their admission into community-based therapeutic care 
programs. Food Nutr Bull. 2006;27:S7-23. 

12. Velzeboer MI, Selwyn BJ, Sargent F 2nd, Pollitt E, Delgado 
H. The use of arm circumference in simplified screening 
for acute malnutrition by minimally trained health workers. 
J Trop Pediatr. 1983;29:159-66.

13. Mishra BK, Mishra S. Nutritional anthropometry and 
preschool child feeding practices in working mothers of 
Central Orissa. Stud Home Comm Sci. 2007;1:139-44.

14. Kaur G, Kang HS, Singal P, Singh SP. Nutritional status: 
Anthropometric perspective of pre-school children. 
Anthropologist. 2005;7:99-103.

15. Ahmad E, Khalil S, Khan Z. Nutritional status in children 
(1-5 yrs)-a rural study. Indian Journal of Community 
Health. 2011;23:84-6.

16. Harishankar, Dwivedi S, Dabral SB, Walia DK. Nutritional 
status of children under 6 years of age. Indian J Prev Soc 
Med. 2004;35:156-62.

Source of Support: Nil; Conflict of Interest: None

Submitted: 26-05-2016; Published online: 30-06-2016



 www.ijcmr.com

International Journal of Contemporary Medical Research  
ISSN (Online): 2393-915X; (Print): 2454-7379   | ICV: 50.43 | Volume 3 | Issue 7 | July 2016

2087

Infant Care Practices in A Community of Srinagar City
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ABSTRACT

Introduction: Majority of child deaths occur in infancy and early 
childhood period. Irrespective of best possible healthcare services 
provided, the mortality still remains high. The objective of this 
study was to determine the care practices among mothers with 
child upto 6 months of age. 
Material and Methods: A community based cross sectional study 
carried out in the field practice area of department of community 
medicine from September 2013 to November 2013. In this study 
60 mothers of infants upto 6 months of age were interviewed. 
A semi structured pretested questionnaire was used. The 
questionnaire included information about the infant, background 
characteristics of mother, and questions on various care practices. 
Data was analysed using appropriate statistical software. Results 
were expressed in percentages. 
Results:-The percentage of babies not fed with colostrum was 
40%. Prelacteal feed given in 98.33%. Initiation of breastfeeding 
within one hour reported by 10 % of mothers. 5% babies bathed 
immediately after birth. Exclusive breastfeeding in 26.66%.
All deliveries took place at health care institutions with 98.5% 
in government run hospitals while 1.5% in private institutes. 
77.5% of the infants were born out of normal delivery with 22.5% 
caesarean sections. 
Conclusion:- This study found unawareness among mothers 
regarding safe infant care practices.

Keywords: infant, practices, Srinagar city, exclusive 
breastfeeding, prelacteal feed

INTRODUCTION
Infant is a young, tender, bundle of joy who should be nurtured 
with utmost care from the very beginning to realize his or her 
potential in later stages of life. Children are a pride and strength 
of a nation and future torch bearers of their country. To protect 
them is the real investment for coming generation.Infants are 
vulnerable to many life threatening diseases due to immature 
immune system.1 Cultural values, beliefs and attitudes affect in 
health and disease. That is why culture is a dynamic factor.2 
Chances of survival during first year of life depends upon many 
factors but socio cultural factors also play a part in the mortality 
in this population group. The cultural factors and practices 
such as delayed initiation of breastfeeding, delayed weaning, 
inadequate feeding, discrimination between girls and boys may 
be directly dependent on child mortality. Practices just after 
delivery and post delivery need attention.3 Infant mortality rate 
is the most sensitive and reliable indicator which clearly shows 
the health care status of a country or region.The infant mortality 
rate of India was 44 per thousand live births.4 As per National 
Family and Health Survey 3(NFHS-3) it has been found out 
that the status of feeding practices that promote growth in a 
child is dismal.5 A simple approach of health education, hands 
on training of mothers, counseling regarding various practices 
related to child rearing will give far fetched benefits than any 
other measures put together to lower the burden of deaths in 

early childhood which are directly related to unsafe practices.
Study was done to assess the infant care practices among 
mothers with infants aged upto 6 months.

MATERIAL AND METHODS
The study was conducted from September 2013 to November 
2013 in Nandpora area of health block Hazratbal of Srinagar 
city. The nearest health facility in this area is a subcenter which 
is under the field practice area of department of Community 
Medicine, Government Medical College Srinagar. As per annual 
survey, the area comprises mostly of weaker and impoverished 
sections of population. It was a non probability purposive sample. 
A total of 60 mothers having an infant upto 6 months of age 
were identified with the help of health worker and interviewed 
using a pretested semi structured questionnaire. Information on 
socio-demographic variables like age, education, type of family, 
age of infant, sex was collected after taking a proper consent. 

STATISTICAL ANALYSIS
The data was entered in Microsoft excel (2007) and analysed 
using appropriate statistical software. Frequencies were 
obtained using descriptive statistics. 

RESULTS
The study sample included 60 mothers with infants upto the age 
of 6 months.55% of the mothers were in the age group of 21-
30 years.71.66% were having less than 10 years of schooling. 
All the infant deliveries took place at health care institutions 
with 98.5% in government run hospitals while 1.5% in private 
institutes. 77.5% of the infants were born out of normal delivery 
with 22.5% caesarean sections.
Of all the mothers 40% did not feed colostrums to their babies. 
Majority of the mothers (65.21%) believed that baby was not able 
to suck properly, 21.73% believed it to be unsafe while as 17.39 
% reported as advised by elders. Breastfeeding was initiated in 
only 10% of babies within one hour after birth. Non initiation 
was due to 50% reporting no milk let down, 20.37% saying not 
fed due to exhaustion,16.67% said baby did not suck,12.96% 
reported as were not told by anybody to feed. 98.33% babies 
were fed with prelacteals. 55.93% reported given due to religious 
value,23.72% as a traditional practice,11.86% to give first feed 
as sweet,8.47% as mother was unable to feed. The main types 
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given were sacred soil (khake karbala) in 76.27% of babies, 
water in 10.16%, kehwa (cinnamon, cardamom, water, sugar) 
in 8.47%and formula milk in 5.08%. In 5% of babies bathing 
was done immediately. Exclusive breastfeeding was reported by 
26.66% mothers. Reasons for non exclusive breastfeeding was 
61.36% reported as less milk ouput. 22.72% told that breastmilk 
is not nutritious if compared to cows milk, not necessary to give 

upto 6 months (9.09%), 6.81% reported baby still hungry even 
when breastfed fully. Participant characteristics are listed in 
Table-1 and care practices in Table-2.

DISCUSSION
The present study was conducted in a community of Srinagar 
city. It included 60 mother-infant pairs. Majority of the infants 
were from low income families with less educated mothers.
Colostrum is nutrient rich fluid secreted by mammary glands 
of humans loaded with immune, growth and tissue factors. It 
is a complex biological fluid which helps in the development 
of immunity in the newborn.6 The current study found 40% of 
mothers did not feed colostrums to their babies. It was more 
than as reported by Reshma et al (16%) in a study done in 
Mangalore.7

Prelacteal feeds are foods given to babies before establishing 
breastfeeding or before breast milk comes in usually on the 
first day of life.8-10 Giving prelacteals is usually in the context 
of a ritual where the person administering it holds an important 
position within the family or community.8,11 Studies have shown 
that it could be due to reason of insufficient milk supply.12,13 But 
in our study 45(76.27%) babies were given prelacteal feed in the 
form of a sacred soil khake karbala) due to religious value in this 

Number who said yes percentage
1. Colostrum not given (n=60)
reasons(n=24) 
not able to suck properly
Harmful for baby
As advised by elders

24
15
5
4

40.0
65.21
21.73
17.39

2. Breast feeding within (n=60)
1 hour
1 to 4 hours
4 to 24 hours
> 24 hours
Reasons of non initiation within 1 hour (n=54)
No milk letdown
Maternal exhaustion
Baby did not suck properly
Not told by caregivers to feed

6
13
32
9

27
11
9
7

10.0
21.64
53.33
15.0

50.0
20.37
16.67
12.96

3. Prelacteal feeding given(n=60)
Type of feed 
Khakekarbala (n=59),
Water (n=59)
Kehwa (n=59)
Formula (n=59)
Reasons for prelacteal feeding 
Religious values,
Traditional practice
First feed to be sweet
Mother unable to feed infant

59
45
6
5
3

33
14
07
5

98.33
76.27
10.16
8.47
5.08

55.93
23.72
11.86
8.47

4. Bath given (n=60)
Immediately after birth
Within a week
After one week

3
24
33

5.0
40.0
55.0

5. Exclusivebreastfeeding over the month prior to interview.(n=60)
Reasons for not giving (n=44) exclusive breast milk
Less milk output 
Breast milk less nutritious
Not necessary to give upto 6 months
Baby hungry still after breastfeeding

16
27
10
4
3

26.66
61.36
22.72
9.09
6.81

Table-2: Infant care practices

Variables Frequency Percentage
Age of mother in (years)
<=20
21-30
31-40

1
33
26

 
1.6
55

43.33
Type of family
Nuclear
Joint

39
21

65.0
35.0

Education of mother
<10yr of schooling
>= 10yr of schooling

43
17

71.66
28.34

 Age of infant
<= 1 month
1 – 3 months
4 - 6 months

6
13
41

10.0
21.66
68.34

Table-1: Socio demographic characteristics of mothers and babies
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particular sect.23.72% reported traditional practice as a factor. 
Reshma et al reported 31% babies fed with sugar water or honey 
or jaggery water.7 In a study conducted in Dhaka 40% of babies 
were given honey while 16% sugar water.14 The major problem 
of giving these prelacteals leads to delay in the initiation of 
breast feeding.15 In a study from Nepal prelacteal feeding was 
reported by 841 (26.5%) among 3948 mothers. Majority of the 
mothers reported milk other than breast milk fed to their babies 
as a prelacteal feed.16

World Health Organisation (WHO) recommends that mothers 
initiate breastfeeding within one hour of birth. Provision 
of mothers breast milk to infants within one hour of birth is 
referred to as “early initiation of breastfeeding ’’ and ensures 
that the infant receives colostrum. In this study only 10% of 
babies were breastfed within 1 hour after birth. It could be due to 
the fact that a good number of babies were born out of caesarean 
sections and the reason of unsafe colostrums being one among 
them. So, mothers as well as people around are not in favour of 
breastfeeding immediately following delivery. In a study done 
in urban slum of Delhi it was reported as 12%17 comparable to 
our study but both far below than a study conducted in Turkey 
where it was initiated in 84.3% within first hour.18

Only 10% babies were bathed immediately after birth. The 
practice is good and is quite lower than what was observed in a 
study from an urban slum of Delhi where in 34 % were bathed.17 
In Nepal 92% had been bathed within the first hour.16

Exclusive breastfeeding means an infant receive breastmilk 
and allows vitamins, minerals, medicines as drops /syrup.19 
Exclusive breastfeeding is recommended by WHO upto 6 
months of age. In our study it was only a meagre percentage of 
26.66 who were fed breastmilk exclusively. Less as compared to 
a study conducted by Oche etal in Nigeria in which 31% mothers 
practiced exclusive breastfeeding.20 Peeyush et al reported 
54% exclusive breastfeeding in urban villages of Delhi.17 Our 
study found a very low percentage of mothers giving exclusive 
breastfeed. It is a fact that working mothers are inclined towards 
non exclusive feeding but here it is reverse. But education of 
mothers is important which is quite low in our sample. And we 
think that deep rooted socio cultural factors more responsible 
than any other factor put together.

CONCLUSION
The study found a huge lacunae in the general awareness 
regarding primary care practices related to infants. The findings 
of the present study found dearth in knowledge of the mothers on 
infant rearing practices. A simple approach of health education, 
hands on training of mothers, counseling regarding various 
practices related to child rearing will give far fetched benefits 
than any other measures put together to lower the unhealthy 
care practices in early infancy which lead to morbidity and 
mortality in the young ones. These care practices are embedded 
in deep rooted religious, traditional, cultural and social values. 
More descriptive studies should be done to evaluate the various 
customs, traditions and the factors responsible so that training 
programs related to these can be developed to help mothers as 
well as caregivers to practice healthy habits of child rearing. 
Counseling and education should be dealt by health care 
professionals, village elders, religious leaders and this is indeed 
the need of the hour. 
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A Study of Sensory Nerve Conduction and Reaction Time Between 
the Chronic alcoholics and Non-Alcoholics
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ABSTRACT

Introduction: Consuming Alcohol impacts the social, 
psychological, health, and economical spheres of our existence. 
The total deaths due to alcoholism and disability occurs early in 
life. There is a relationship between harmful use of alcohol leads 
to mental and behavioural disorders. There is a direct effect of 
alcohol in the nervous system and impaired performance on a wide 
range of psychomotor tasks. The relationship between Peripheral 
neuropathy and chronic alcoholism has to be determined. The 
present study to evaluate the sensory nerve conduction velocities 
in both upper limbs and lower limbs and compare the Visual 
reaction time and auditory reaction time in chronic alcoholics and 
non- alcoholic controls. 
Material and Methods: The present study was carried out 
in the Department of Physiology after getting approval of the 
institutional ethical committee. Nerve conduction studies and 
reaction time were performed using RMS EEG-32 SUPER SPEC 
(P) LTD Chandigargh, Reaction time by YANTRA SHILPA Pune.
Results: There was increase in onset of latency time and decrease 
in amplitude and sensory nerve conduction velocity of sensory 
nerves in chronic alcoholics as compared to non-alcoholic 
controls. There was statistically very highly significant delay in 
visual reaction time and prolongation of auditory reaction time in 
chronic alcoholics as compared to non-alcoholic controls.
Conclusion: Nerve conduction studies and reaction time studies 
are useful in finding the effect of alcohol on auditory pathway, 
visual pathway and peripheral nervous system. 

Keywords: Alcoholism, electrophysiological tests, Neuropathy, 
nerve conduction, reaction time.

INTRODUCTION 
Alcoholism is characterized by significant physiological, 
psychological and social dysfunctions associated with persistent 
and excessive use of alcohol. The World Health Organization 
estimates that there are 140 million people with alcoholism 
worldwide.1 The harmful use of alcohol results in the death of 
3.3 million people annually.2 Long-term use of alcohol abuse can 
damage various organs causing cirrhosis of liver, pancreatitis, 
peptic ulcer, cardiovascular disease, central nervous system and 
peripheral nervous system can also occur. Wernicke's syndrome 
and Korsakoff’s psychosis can occur together or separately due 
to the low thiamine levels in many alcohol-dependent people.3 
Peripheral neuropathy due to high alcohol levels in the body 
cause the nerve damage. Although neuropathy is frequent 
among chronic alcoholics, there are no uniform data about its 
prevalence, the association of peripheral neuropathy and chronic 
alcoholism in man has long been known, the exact relationship 
has not been completely determined. The study of the disorders 
of peripheral nerve function has been greatly facilitated by the 
development and application of refined electrophysiological 
techniques.4

The direct effect of alcohol on the central nervous system is 
essentially sedative and disorganizing as demonstrated by 
impaired performance on a wide range of psychomotor tasks 
such as simple and choice reaction time as rapidly as possible 
after the stimulus. Deterioration in cognitive performance is 
also evident in tasks involving memory for words and numbers, 
word fluency, mathematical reasoning and speed accuracy for 
numbers. 
The present study was carried out to evaluate the long term 
effects of alcohol in the peripheral nervous system and reaction 
time by conducting neurophysiological tests.
Aim and objectives of the study were to study the sensory nerve 
conduction velocities in both upper limbs and lower limbs in 
chronic alcoholics and non- alcoholic controls and to study the 
Visual and Auditory reaction time of chronic alcoholics and 
non- alcoholic controls 

MATERIAL AND METHODS
The present one year case control study was carried out in 
Department of Physiology, Tirunelveli medical college after 
getting approval of the institutional ethical committee.

Method of Collection of Data: Complete central nervous 
system examination was performed. Nerve conduction studies 
were performed using RMS EEG-32 super spec (Recorders and 
Medicare System (P) Ltd Chandigargh, Reaction time by Yantra 
Shilpa Pune).

Methodology: Subjects of non-alcoholic controls and 
alcoholic without abstinence were given appointment to 
report in Department of Physiology in the morning hours at 
10.00 am for measurement of anthropometric parameters and 
Neurophysiological tests. 
All participants were given detailed information about research 
work. Informed and Written consent was obtained from every 
subject at the beginning of the study work.

Selections of subjects: 120 male subjects in the age group of 
25-50 years were selected randomly from general population.
 The subjects were divided into two groups: 

Study group: It includes 60 chronic alcoholic men consuming 
alcohol more than 21 units/week (1unit=10grams), 1 unit =30ml 
of alcohol for greater than 5 years of duration without abstinence 
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and not having clinical overt neuropathy.13

Control group: It includes 60 healthy men of same age, socio 
economic status, BMI and not consuming alcohol. 
Detailed History of subject, type, quantity, frequency and 
duration of alcohol intake was recorded, Alcohol dependence 
screening was done by using alcohol dependence data 
Questionnaire (SADD) was used to detect alcohol dependence 
(Annexure B) Alcohol consumption in units were quantified.
General and systemic examination was carried out. ENT and 
Ophthalmic examinations was done. Onset latency (OL), 
Sensory nerve action potential (SNAP), Sensory nerve 
conduction velocity (SNCV), visual and auditory reaction time 
were also done. Sensory nerves- Ulnar and Sural were also 
examined.

Exclusion criteria: HIV, tuberculosis, diabetes, thyroid 
disorder, hypertension, smokers, visual and acoustic handicaps, 
head, ear, eye injury, stroke patients were excluded.
Patients on long term medication known to cause neuropathy, 
such as anti- epileptics, anti-psychotics, antidepressant drugs, 
Radiotherapy and chemotherapy were also excluded.

Parameters selected and data collection: 
1)  Height in cms.
2)  Weight in Kgs.
3)  Body mass index – wt in Kg/ ht in m2

4)  Sensory Nerve conduction velocity (NCV): Distal latencies 
in (ms), Amplitude in (uv) and Nerve conduction velocity 
in (m/s) of sensory nerves both limbs Ulnar and Sural 
nerves were measured. 

5)  Reaction time: Both visual and auditory reaction time were 

studied 
• Auditory reaction time using low frequency and high 

frequency sounds.
• Visual reaction time using red and green light. 
• Both measured by Response analyser: Yantra shilpa 

system, Pune.

STATISTICAL ANALYSIS
In our study simple t test and paired t test were done for 
comparison. The mean, standard deviation, standard error at 
95% confidential interval were analysed with the help of SPSS 
version 21.

RESULTS
The baseline characteristics like age, height, weight and 
BMI was statistically not significant in chronic alcoholics as 
compared to non- alcoholic controls. 
Table-1 shows, there was increase in onset latency and 
statistically very highly significant decrease in amplitude and 
sensory nerve conduction velocity of sensory ulnar nerves in 
chronic alcoholics as compared to controls.
 Table-2 shows, there was increase in onset latency, very highly 
statistically significant decrease in amplitude and Sensory 
nerve conduction velocity of sural sensory nerves in chronic 
alcoholics as compared to controls.
Table-3 shows, there was statistically very highly significant 
prolongation of visual reaction time in chronic alcoholics as 
compared to controls.
Table-4 shows, there was statistically very highly significant 
prolongation of auditory reaction time of low frequency sound 
and high frequency sound in chronic alcoholics as compared to 

Parameters Ulnar sensory nerve Non alcoholics (n=60) Mean±SD Chronic alcoholics (n=60) Mean±SD P value
OL(ms) Rt 3.27±0.110 3.303±0.047 P<0.001

Lt 3.183±0.118 3.256±0.042 P<0.001
SNAP(uv) Rt 6.092±0.332 5.56±0.384 P<0.001

Lt 6.086±0.332 5.63±0.374 P<0.001
SNCV(m/s) Rt 56.568±1.301 54.580±0.746 P<0.001

Lt 56.543±1.312 54.60±0.721 P<0.001
p<0.05 –significant, p<0.001 – highly significant

Table-1: Comparison of onset Latency, Sensory nerve action potential, Nerve conduction velocity of Ulnar sensory nerve in non- alcoholic 
controls and chronic alcoholics

Parameters Sural Sensory nerve Non alcoholics (n=60) Mean±SD Chronic alcoholics (n=60) Mean±SD P value
OL (ms) Rt 4.16±0.112 5.21±0.114 P<0.001

Lt 4.25±0.144 5.241±0.176 P<0.001
SNAP (uv) Rt 11.07±0.520 7.98±0.237 P<0.001

Lt 10.9±0.325 7.968±0.317 P<0.001
SNCV (m/s) Rt 50.92±0.699 45.73±0.976 P<0.001

Lt 51.23±0.805 45.721±0.780 P<0.001
p<0.05 –significant, p<0.001 – highly significant

Table-2: Comparison of onset Latency, sensory nerve action potential, Nerve conduction velocity of sural sensory nerve in non -alcoholic 
controls and chronic alcoholics

Parameters Non alcoholics (n=60) Chronic alcoholics (n=60) P value
Mean ±SD Mean ±SD

Red light(sec) 0.191±0.001 0.212±0.002 P<0.001
Green light( sec) 0.193±0.001 0.204±0.002 P<0.001
p<0.05 –significant, p<0.001 – highly significant

Table-3: Comparison of Visual reaction time in non-alcoholic controls and chronic alcoholics
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controls. 
The data obtained was subjected to statistical analysis and paired 
student “t” test was performed to compare the mean value of 
each parameter in alcoholics and non- alcoholics. 
There was no statistical difference (p>0.05) in the mean age, 
height, weight and BMI in non -alcoholic controls and alcoholics 
group.
Sensory nerves of both ulnar and sural were statistically very 
highly significant increase (p<0.001) in onset latency of chronic 
alcoholics as compared to controls, there was also statistically 
very highly significant decrease (p<0.001) in sensory nerve 
action potential in chronic alcoholics as compared to non 
alcoholic controls.  
There was statistically very highly significant (p<0.001) delay 
visual reaction time for red light and green light in chronic 
alcoholics as compared to non alcoholic controls. There was 
statistically very highly significant (p<0.001) prolongation 
of auditory reaction time of low frequency sound and high 
frequency sound in chronic alcoholics as compared to non 
alcoholic controls. 

DISCUSSION 
Long -time effect of alcohol intake can cause decrease in 
neuronal conduction. It has been shown that electrophysiological 
deficits are greater in alcoholics with long term exposure. The 
histo-pathological changes in alcoholic neuropathy, segment 
demyelination was the most probable lesion accounting 
for reduction in sensory conduction of impulses. Axonal 
degeneration was the main pathological cause for decrease 
in motor nerve conduction velocity. Evidence of segmental 
demyelination secondary to axonal degeneration was also 
observed.
The chronic partial denervation due to wallerian like 
degeneration of fibres, ratio of myelin component to myelinated 
axon was increased in pathological nerve despite the reduction 
in myelin, indicating greater involvement of axonal component. 
However thiamine deficiency has been considered as main 
pathological factor for demyelination. The direct toxic actions 
of alcohol have also been claimed to play role in inducing nerve 
lesion. Appropriate nutritional therapy decreases the morbidity 
and mortality in alcoholics. Our study correlates with Maudsley 
and Mayer et al. revealed decrease in MNCV which was more 
pronounced in chronic alcoholics, with neuropathy as compared 
to those without neuropathy. A small decrease in sensory nerve 
conduction velocity as compared to controls.5

Richard and Mayer M.D et al. studied peripheral nerve 
conduction velocities in acute and chronic alcoholics and found 
decrease in Motor nerve conduction velocity and sensory nerve 
conduction velocity and latency was prolonged.6 Walsh and 
McLeod et al. also studied peripheral Nerve conduction studies 
in alcoholics with neuropathy and found a slight reduction in 
maximal motor conduction velocity as compared to controls. 
The amplitude of sensory nerve action potentials was reduced 

with only a slight increase in latency.14

T.G.H.C Fernandis et al. assessed peripheral nerve conduction 
studies in healthy subjects and two groups of chronic heavy 
drinkers consuming distilled alcohol and legal spirit and found 
both upper limb and lower limb motor and sensory nerve 
conduction velocity were significantly decreased in both group 
of alcoholics.7

Alcohol abuse leads to metabolic alterations in the nerve cells 
and degeneration of the axial flux. Each axon begins to generate 
from the most distal sections of the cell. In this way the longest 
axons are the first to be involved. As the disease progresses, the 
axonal flux becomes less and less efficient, and the degeneration 
begins to extend to portions of the axons closer to the cell body 
and is accompanied by destruction of the myeline sheaths. 
This is known as the ‘dying back’ phenomenon or retrograde 
degeneration. The pathogenesis of alcoholic polyneuropathy 
is still under debate. It could be due to nutritional deficiency, 
and especially deficiency of Thiamine, there is both clinical 
experimental evidence of a direct toxic effect of alcohol. 
The mean values of reaction time for red light, green light was 
statistically very highly significantly (P<0.001) increased in 
chronic alcoholics as compared to non -alcoholic controls. 
The mean values of low frequency sound and high frequency 
sound was statistically very highly significantly (P<0.001) in 
chronic alcoholics as compared to non- alcoholic controls. 
We observed that both visual and auditory reaction time was 
longer in the alcoholic subjects compared to normal ones. It 
was consistent with the observations of Fein G and Chang M.6 
This could be due to involvement of both the sensory and motor 
pathways, which are sensed by the respective sensory receptors 
and carried through the optic nerve and auditory nerve. The 
processing of this information takes place in the brain and the 
motor pathways include the cranial nerves and the nerves which 
supply the muscles of the hand. If the person has good reflexes, 
these information processing is shorter and reaction time is 
shorter. In alcoholics the nerve damages occur which include 
both the autonomic and peripheral nerves. The neuropathies can 
thus reduce the speed of the impulse conduction and lead to the 
increase in the reaction time. The alcoholics cannot mobilize 
sufficient processing resources in terms of cognition and the 
poor motivation in alcoholics can cause insufficient effect to 
cognitive tasks. 
Slow response to visual stimuli in chronic alcoholics has been 
reported by Talland GA and Vazhnova TN and Pogrebinskii 
SA.8,11

The delayed reaction time in chronic alcoholics as compared to 
control might be to following changes in neural system.
Alcoholics have retarded psychomotor speed, mild to 
generalised intellectual impairment and show premature aging 
process which is known to delay conduction.9

Chronic alcoholics also show impairment of perceptual 
– motor coordination, which is related to involvement of 
cerebellar hemispheres and diminished capacity for information 

Parameters Non alcoholics (n=60) Mean ±SD Chronic alcoholics (n=60) Mean ±SD P value
Low frequency sound (sec) 0.163±0.001 0.1671±0.0008 P<0.001
High frequency sound(sec) 0.161±0.001 0.166±0.0001 P<0.001
p<0.05 –significant, p<0.001 – highly significant

Table-4: Comparison of results of Auditory reaction time in non-alcoholic controls and chronic alcoholics
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processing, which again may contribute to delayed response by 
alcoholics.8 Prolonged use of alcohol leads to pattern of damage 
in central nervous system characterised by brain shrinkage 
including reduction in the white matter and cerebral grey matter 
coupled with extensive cerebellar degeneration. This causes 
delay in reaction time as cerebellar cortex is important for the 
timing and programming of accurate motor events.12,15

On prolonged exposure, alcohol affects number of brain regions. 
It leads to significant reduction in the volume of a number of 
sub-cortical grey matter and cortical Regions; involving basal 
ganglia, thalamus, mamillary bodies, hippocampus and superior 
frontal and parietal regions; important for higher cognitive 
function. This leads to cognitive impairment in chronic 
alcoholics.16

Impairment in recent and remote memory in chronic alcoholics 
leads to cognitive dysfunction resulting in sensory motor in-
coordination with delayed response in reaction time task.14 
Chronic intake of high doses of ethanol causes peripheral 
neuropathy, which is related to deficiency of B vitamins, 
particularly thiamine. Individuals may complain of calf muscles 
tenderness, burning of soles of feet and paraesthesia in toes 
and fingers. Symptoms are more pronounced distally than 
proximally, which might be responsible for delayed response 
in alcoholics.17

Vazhnova TN et al 1984 has also been noted that the process 
of decision making is delayed in alcoholics indicating a lesion 
of anterior zones of brain, which leads to slowing of motor 
command. Also, the process of simultaneous activity of two 
hemispheres during processing of incoming visual information 
is disturbed (WHO offset 1977).17 Alcoholics also suffer from 
dimness of vision or partial loss of sight without observable 
lesion in eye structures or optic nerves, called as alcoholic 
amblyopia which may be associated with malnutrition resulting 
in delayed visual time in chronic alcoholics.11

Visual – spatial organization is also impaired in chronic 
alcoholics which might be responsible for delayed response to 
visual stimuli (Chandler BC et al 1977).10 This correlates with 
our study.

Limitations of the Study - The Quantitative analysis are 
required in further studies, which reveal the relationship of dose, 
duration and abstinence of alcohol on Brainstem evoked auditory 
response. Further longitudinal studies are recommended to see 
whether the neurological dysfunction in alcoholics is reversible 
with abstinence and with appropriate nutritional therapy.

CONCLUSION
These electrophysiological tests can be used to detect subclinical 
central and peripheral neuropathy at an early stage of disease. 
So that suitable preventive and treatment methodologies can be 
implemented.
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Research Article
K. Asha Latha1, Raju Sugavasi2

ORIGINAL RESEARCH

ABSTRACT

Introduction: Musculocutaneous nerve is derived from the 
ventral rami of 5th to 7th cervical spinal nerves of Lateral cord of 
the Brachial plexus. It pierces the Coraco brachialis and descends 
downwards innervates Biceps brachii and Brachialis muscles. 
Study was conducted to find out the variations related to the 
Musculocutaneous nerve in adult human cadavers. 
Material and Methods: Total number of 50 upper limbs were 
used for this study from 25 adult human embalmed cadavers. 
Result: Out of 50 upper limbs we noticed absence of 
Musculocutaneous nerve in 2 cases and the incidence was 4%. 
Conclusion: These variations are essential for surgeons while 
performing Surgeries in related to axilla and upperlimb.

Keywords: Musculocutaneous nerve, Brachialis, Brachial plexus

INTRODUCTION
Musculocutaneous nerve (MCN) is the chief nerve of flexor 
compartment of arm. It is derived from the lateral cord of 
brachial plexus from C5, 6, 7 spinal nerves. It pierce the 
coracobrachialis, and also gives motor twig to it, later innervates 
both heads of biceps brachii and brachialis muscles, then it 
continues as lateral cutaneous nerve of forearm just lateral to 
the tendon of biceps brachii muscle. The median nerve (MN) 
has derived from two roots, the medial root (C8, T1) and lateral 
root (C5, 6, 7) in related lateral to third part of axillary artery. 
Then it passes through anterior compartment of arm, crossing 
the brachial artery from lateral to medial side enters into the 
cubital fossa.1 Anatomical knowledge of variations in the 
brachial plexus like absence of the musculo cutaneous nerve 
may useful to clinicians in upper limb surgeries. So the present 
study was conducted to find out the variations related to the 
musculocutaneous nerve in adult human cadavers.

MATERIAL AND METHODS
Total number of 50 upper limbs was used for the present study 
from 10 % formalin fixed 25 embalmed human cadavers to find 
out the variations in related to the Musculocutaneous nerve. 
Study was conducted in the department of anatomy at Narayana 
Medical College, Nellore, Andhra Pradesh, India. Upper limbs 
were dissected and exposed the musculo cutaneous nerve 
according to the methods described by Romanes in cunnighams 
manual of practical anatomy. Entire musculo cutaneous nerve 
origin, course, motor supply to the muscles, termination, 
relations were observed and reported in this study.

STATISTICAL ANALYSIS
Microsoft office 2007 was used to make table. Results of the 
study are based on the descriptive statistics.

RESULTS
Out of the 50 upper limbs studied 2 (4%) cases showed the absence 

of musculocutaneus nerve on right side. Musculocutaneus nerve 
was seen to be arising from the median nerve and given a thick 
branch without piercing the coarco brachialis muscle, then it 
provided the muscular branches to coarco brachialis, biceps 
brachii and brachialis muscles, later on continued as lateral 
cutaneous nerve of forearm [In case no 1 (figure-1)]. Motor 
branches to the coarco brachialis, biceps brachii and brachialis 
muscles originate directly from the median nerve and no branch 
was passing through the coracobrachialis muscle [Case no 2 
(figure-2)]. 

DISCUSSION
The incidence of absence of the musculo cutaneous nerve 
was reported previously in various studies. According to 
Balachandra N et al.2 out of 20 cases observed In 1(5%) case in 
right upper limb that median nerve had 3 roots with the absence 
of the musculocutaneus nerve and In 1(5%) case left upper limb 
the Musculocutaneous nerve was seen arising from the Median 
nerve. Prasada Rao et al3 observed absence of musculocutaneous 
nerve in 8% of 24 upper limbs. Bhattarai et al4 reported absence 
was ranging from 1.7 to 15%. U.W. Mane et al.5 noticed a 
case of absence of musculocutaneous nerve on right side 
male cadaver and that case flexor muscles were innervated by 
median nerve. Gumusburun and Audiguzel et al.6 reported the 
bilateral absence of the musculo cutaneous nerve in 72 years old 
female. Parchand et al.7 noticed complete merging of musculo 
cutaneous nerve into the median Nerve and coracobrachialis, 
biceps and brachialis muscles were innervated by the branches 
of the median nerve. Sateesha Nayak8 reported the absence 
of musculocutaneous nerve and observed the median nerve 
supplied the biceps, coracobrachialis and brachialis muscles 
and gave lateral cutaneous nerve of the forearm. Rajendra et al9 
noticed absence of Musculocutaneous nerve unilaterally on the 
left side of a 40 years old male cadaver.

CONCLUSION
Present study we reported a rare cases of unilateral absent of 
musculocutaneous nerve associated with origin from the median 
nerve and relation to coraco brachialis muscle. The Anatomical 
knowledge of the variations of the course and distribution of 
the lateral cord of brachial plexus is very significant while 
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performing shoulder reconstructive surgery so that these 
structures can be identified and protected.
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Figure-1: Absence of Musculo Cutaneous Nerve (MN: Median Nerve, 
BMN: Branch From Median nerve, NCB: Nerve to Coraco Brachialis, 
NBB: Nerve to Biceps Brachii, NBR: Nerve to Brachialis)

Figure-2: Absence of Musculo Cutaneous Nerve (MN: Median 
Nerve, NCB: Nerve to Coraco Brachialis, NBB: Nerve to Biceps 
Brachii, NBR: Nerve to Brachialis, LCNF: Lateral Cutaneous Nerve 
of Forearm)
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The incidence of Post Dural Puncture Headache Following Spinal 
Anaesthesia:- A Comparison of Sitting Versus Lateral Decubitus 
Position
Asoke Chakraborty1, Aradhna Sinha2

ORIGINAL RESEARCH

ABSTRACT

Introduction: Patients are always at risk of PDPH (post dural 
puncture headache) when undergoing spinal anaesthesia, epidural 
(in case of accidental dural puncture) and lumbar puncture for 
diagnostic purposes. Though this form of regional anaesthesia 
is safe but this complication limits its use. Many attempts have 
been made to prevent it but till now we have succeeded in only 
minimising it. The incidences have decreased by gaining our 
knowledge from extensive review of literature regarding its 
pathophysiology, factors affecting it and different methods of 
preventing it. This study is just another step to find out that if 
there is any relation of incidence of PDPH with different position 
used for performing spinal anaesthesia. 
Material and methods: Total 300 patients were randomly 
allocated into two groups who underwent different surgeries 
following spinal anaesthesia performed either in sitting position 
or lateral position by 25 gauge Quincke needle. 
Results: Overall incidence of post dural puncture headache was 
11.66%. There was no significant difference in incidence between 
two groups (P= 0.590). In Group I(sitting position) the incidence 
was 12.66% and in Group II (Lateral position) the incidence was 
10.66%.
Conclusion: The incidence of PDPH does not change whether 
spinal anaesthesia is performed in sitting or lateral position.

Keywords: Lumbar puncture, Postdural puncture headache, 
spinal anaesthesia, spinal needle.

INTRODUCTION
Spinal anaesthesia is widely practised all over the world 
for performance of different kind of surgery with minimal 
complications. It is in practice for centuries and so is the 
complication post dural puncture headache (PDPH). It is one of 
the main complication related to spinal anaesthesia which can 
limit its use.1,2 This headache is posture dependent. It occurs 
when patient resumes upright position and is characterised by 
dull pain in fronto-occipital area and relieves on lying down.3 It 
may be associated with nausea and vomiting, auditory and visual 
symptoms.4 Pain may radiate to the neck and neck stiffness may 
be present.5 It causes distress to patient, increases hospital stay, 
interferes with new born care in post-partum mother. It is an 
iatrogenic cause, results after either intentional or accidental 
dural puncture.6 The incidence of dural puncture in epidural 
anaesthesia ranges from 0.16%–1.3% in experienced hand.7 
Post-Dural puncture headache develops in 16%–86% of cases 
after attempted epidural block with large bore needles.7 Many 
studies so far has been done to find out the exact cause behind it 
and many attempts have been done to alleviate this complication 
but with little success. Still, patients experience it although 
incidence has gone down. Different risk factors are considered 

like characteristics of patient population, characteristics of 
needle used, puncture technique, number of punctures8-10 and 
many others. The use of spinal needles of smaller gauge have 
decreased the incidence from 30 % to 0.3%.11 Of many risk 
factors, one of the factors assumed was related with the position 
of the patient while doing dural puncture, either in sitting or 
lateral position. Whether position of patient while performing 
lumbar puncture plays a role in occurrence of PDPH is not 
clear. Very few articles have been found in review of literature 
regarding patient’s position in causing PDPH following spinal 
anaesthesia.
This study is designed to compare the incidence of PDPH 
following spinal anaesthesia in sitting and lateral position.

MATERIAL AND METHODS
This comparative study was conducted in anaesthesia 
department of Central Referral Hospital, Gangtok,Sikkim, from 
April 2015 to May 2016 on 300 patients. ASA GRADE I and II 
patients who could be operated under spinal anaesthesia aged 
between 18 to 65 Years were included. patients belonging to 
ASA GRADE III and IV, contraindicated for spinal anaesthesia 
like patient’s refusal, increased intracranial pressure, bleeding 
disorder, spinal deformity, hypotension and Patient with history 
of chronic headache such as migraine, cluster or tension 
headache were excluded.
Permission of hospital ethical committee was obtained before 
proceeding for the study. Pre anaesthetic check up of all the 
patients were done. The patients were explained the concept and 
procedure of this study and their consent for same were taken.
After obtaining patient’s consent, patients were randomly 
allocated into two groups. In group I spinal anaesthesia was 
performed in sitting position and in group II it was performed 
in lateral position. Patients were followed up for post dural 
puncture headache for five days post operatively either in 
person if still admitted in hospital or by telephone if discharged. 
Severity and intensity of headache, onset, duration, associated 
symptoms like neck stiffness, vomiting were also noted. Results 
were compiled under each group and were analysed finally.
Standardised anaesthetic technique was employed for every 
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patient after recording vitals like pulse, blood pressure, SPO2 
and a good intravenous access was established. All the patients 
were preloaded with 500 cc of crystalloid either ringer lactate or 
0.9% NaCl. The block was performed by 25G Quincke needle 
either in sitting or lateral position with bevel of needle directed 
parallel to the long axis of spine with midline approach. After 
successful attempt and obtaining a free clear flow of CSF local 
anaesthesia with or without additive was administered. Number 
of attempts of dural puncture, level of puncture, vital signs (heart 
rate, blood pressure, oxygen saturation) were noted, before the 
block performance and after the block till surgery was over. 
Patients were followed up for post dural puncture headache 
for five days post operatively either in person if admitted in the 
hospital or by telephone if discharged. PDPH was considered if 
headache was located in frontal / occipital area, increase with 
standing or sitting position and decrease on lying flat. Severity 
was defined as mild, moderate and severe with co-relation to 
visual	 analog	 scale (VAS) 0-10. 0= no headache, 1–3 = mild 
headache, 4–7 moderate headache, >7 = severe headache if 
admitted in hospital and Verbal rating scale(VRS): 0-No pain, 
1-mild pain, 2-moderate pain, 3-severe pain if at home.
All patients who experienced headache were treated by advising 
them to lie down flat, drink plenty of fluids and coffee, decrease 
activity and to take 500 mg paracetamol one or two tablets every 
8 hourly. None of the patient required epidural blood patch.

STATISTICAL ANALYSIS
Data were presented as number and percentages. The statistical 
analysis was done using SPSS version 20.Analysis of data was 
done by Chi- square test and ANOVA (Analysis of variance). 
A ‘P’ value of less than 0.05 was considered statistically 
significant.

RESULTS
Total three hundred cases were given spinal anaesthesia either 

in sitting position (Group I) or in lateral position (Group II) 
for different kind of surgeries involving lower abdomen and 
lower limb. Patients' characteristics were comparable in both 
the groups regarding Age, Sex, Weight and ASA Physical status 
(Table-1).
There was no significant difference in the type of surgeries in 
both the groups. There were 105 Caesarean sections in Group 
I and 111 in group II, rest were other surgeries. Regarding the 
ease of dural puncture there was statistical difference between 
two groups. Single shot dural puncture was seen in 110 
cases in group I and 92 cases in group II (p=0.027). Multiple 
puncture was seen in 40 cases in group I and 58 cases in group 
II (p=0.027). The intraoperative hypotension was seen in 34 
cases in group I and 41 cases in group II and was treated with 
intravenous Mephentermine.
The overall incidences of PDPH were seen in 35 cases (11.3%) 
out of 300 cases. The incidence of PDPH in group I were seen 
in 19 cases (12.6%) and 16 cases (10.6%) in group II and it was 
statistically not significant. The incidence of PDPH in single 
attempt of dural puncture was noticed in 15 cases in group I and 
9 cases in group II. The incidence of PDPH in multiple puncture 
was 4 in group I and 7 in group II. 
The onset of PDPH in both the group is given in the table-2 
below. The severity ranged from mild to moderate in all the 
PDPH cases except in two cases who suffered from severe 
headache and one of them suffered from neck stiffness. The 
patients suffering from PDPH were treated conservatively with 
bed rest, fluid and analgesia. None of the cases required epidural 
blood patch.

DISCUSSION
Post dural puncture headache is defined as “a positional 
headache arising within 7 days of a dural puncture that becomes 
worse when standing and is relieved on lying down”.12 The 
suggested theories behind the occurrence of PDPH are leakage 
of CSF both at the time of dural puncture and leakage of CSF 
afterwards.13 This causes low CSF pressure causing meningeal 
vasodilation, in addition to mechanical traction on cranial 
nerves and other pain-sensitive structures when in the upright 
position.7,14,15 The various risk factors for PDPH have been cited 
in many literatures. Most important are age16,17, Sex18, type of 
needles19, size of needles.20 The most relevant conclusion which 
was made to reduce PDPH was the type and size of needle 
used. The atraumatic and smaller diameter needle used causes 
significant decrease in the incidence of PDPH.11 In our study we 
used the Quincke needle of 25 gauge and the overall incidence 
of PDPH was 11.6% which is consistent with the other previous 
studies that have found the incidence of PDPH ranging from 4% 
to 40% with same gauge of Quincke needle.21-23 The Quincke 
needle was introduced with bevel in parallel orientation to 
the long axis of spine as this has been found to decrease the 
incidence of PDPH.11,19,24 Dural fibers were once believed to 
run longitudinally; but recent light and electronic microscopic 
studies of human dura reveals that it consists of collagen fibres 

Variables Group I 
(Sitting )
N=150

Group II 
(Lateral)

N=150

P Value

Age (years) Mean±SD 32.61±9.85 31.89±9.32 0.51
Sex(M/F)
M
F

27 22 0.43
123 128

Weight (kg) Mean±SD 67.43±11.67 67.05±9.75 0.76
ASA
I 
II

31 20 0.09
119 130

Number of attempt
Single 
Multiple

10 92 0.027
40 58

PDPH 19 16 0.59
Intraoperative hypo-
tension

34 41 0.35

Table-1: Demographic Data of Patients, Number of spinal anaes-
thesia attempts and frequency of PDPH

Group (Number of Patient) 1st Day 2nd Day 3rd Day 4th Day 5th Day
I (Sitting) 6 7 5 1 0
II (Lateral) 5 7 3 1 0

Table-2: Onset of PDPH
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arranged in several layers parallel to surface. Each layer consists 
of both collagen and elastic fibres that do not demonstrate any 
specific orientation25 Thus orienting the bevel of a cutting 
needle probably needs further consideration before making 
any statements regarding the etiology of dural puncture leaks. 
The factor associated with PDPH following spinal anaesthesia 
which has not been studied extensively is its association with 
different position used to perform spinal anaesthesia i.e. sitting, 
lateral and prone position. Very few literatures have been found 
in relation to it. 
The retrospective study conducted by Öztürk I et al26 on 
patient who underwent caesarean section found no significant 
difference between incidence of PDPH in relation to sitting and 
lateral position as we found in our study. Postdural puncture 
headache developed in Öztürk I et al study was 11 (15.2%) 
in the sitting position and 10 (12.9%) in the lateral position 
(p>0.05) compared to our study where 12.6% PDPH in sitting 
and 10.6% in lateral position (p=0.59).
The study done by Kyu Chang Lee et al27 to evaluate the 
incidence of PDPH with maintenance of sitting position 
immediately after giving spinal anaesthesia found higher 
incidence of PDPH (4%) in patients those were maintained 
in sitting position for 3-5 minutes compared to patients those 
were immediately resumed lying down position(0%).The 
reason concluded was increase in transdural pressure in sitting 
position between subarachnoid space and epidural space. They 
presumed that due to the maintenance of the sitting position, the 
CSF hydrostatic pressure would be greater, resulting in elevated 
CSF leakage and a greater incidence of PDPH. In our study 
we did not find any difference in incidence of PDPH in both 
the groups as patients were made to lie immediately in supine 
position after giving spinal anaesthesia. In the lumbar region 
in the supine position, CSF pressure ranges between 5 and 15 
cmH2O, and this pressure can increase to over 40 cmH2O when 
in the vertical position.28 In the prone position, CSF pressure 
changes from 8 to 21 cmH2O, but in lateral decubitus position 
it reduces to 7-17 cm H2O.29 The study done by shah et al30 
demonstrated that epidural pressure of 6.4 cm H2O (range 
0.5–12 cm H2O) in PDPH patients and reported a reduction in 
epidural pressure at dural puncture from 14.9 cmH2O (range 
11–22 cm H2O) to 6.9 cmH2O (range 5.0–8.5 cmH2O). This 
confirms that supine position decreases the incidence of PDPH 
by reducing subarachnoid space pressure. 
Another study done by Siamak Afshin Majd, et al31 where 
lumbar puncture was done for diagnostic purpose in sitting and 
lateral position by 21 gauge Quincke needle observed more 
PDPH in sitting position (45 %) than in lateral position 16.6%. 
This high incidence can be due to larger diameter of Quincke 
needle. The reason proposed by them for the difference in 
incidence of PDPH in different position was that CSF pressure 
in the sitting position is 40 cmH2O and in lateral position it 
is 5-20 cmH2O; this higher gradient can make a larger hole in 
the dura in the sitting position and makes a prolonged leak. 
Another reason is that in the sitting position bevel of needle is 
perpendicular to outer dura fibre and this makes a larger hole 
and more CSF leak and lastly, in the sitting position downward 
movement of brain that produces traction pressure upon pain 
sensitive structures in skull base occurs early in the procedure 
and this early displacement may cause more symptoms. Also, 

they assume that it is easy to perform dural puncture in sitting 
position and which is less traumatic so healing is delayed. 
The other prospective study done to find out the incidence of 
PDPH in migraine and in non-headache subject after lumbar 
puncture by W.P.J. van Oosterhout et al32 found that PDPH 
was more prevalent in the subgroup that underwent Lumbar 
puncture in sitting position vs in lateral supine position: 13 of 
20 (65.0%) in sitting position vs 51 of 179 (28.5%) in lateral 
position; p = 0.001
In our study there was no significant difference in incidence 
of PDPH was found among the two groups. The reason could 
be because of use of smaller diameter needle (25G) with bevel 
directed parallel to sagittal plane and all the patients were 
immediately made to lie in supine position after giving spinal 
anaesthesia. 
There was significant difference in number of attempts of dural 
puncture within the group but incidence of PDPH did not differ. 
The severity ranges from mild to moderate, only two patients 
suffered from severe headache.
Our study was limited by small sample size (n=300), mixed 
gender and it was a retrospective study.

CONCLUSION
The result of our study demonstrates that no difference in 
incidence of PDPH following spinal anaesthesia in sitting 
or lateral decubitus position. Thus we can conclude that any 
position can be applied in day to day practice according to the 
anaesthetist’s choice, ease and patient’s comfort. We recommend 
use of smaller gauge of spinal needle as far as practicable for 
performing spinal anaesthesia.
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Compound Odontoma – A Case Report
Binu Purushothaman1, Rasool Karim Nizaro Siyo2, Naseem K. T3, Rahul. C. S4

CASE REPORT

ABSTRACT

Introduction: Odontomas constitute about 22% of all odontogenic 
tumors of the jaws. They are considered to be hamartomas rather 
than neoplasms and are composed of the tissues native to teeth 
i.e. enamel, dentin, cementum and pulp tissue. Odontomas are 
generally asymptomatic and rarely diagnosed before the second 
decade of life.
Case report: A male patient of age 19 years came to the 
department of Orthodontics, with a chief complaint of malaligned 
upper front teeth. Intraoral examination revealed the presence 
of the primary teeth 63. Panoramic radiograph and a maxillary 
occlusal radiograph revealed the presence of multiple small 
radio opaque teeth like structures in the apical region of 63 and 
21. These structures had disrupted eruption of the respective 
permanent tooth. The odontoma was surgically removed and 
orthodontic traction was used to correct the position of impacted 
permanent tooth.
Conclusion: Early diagnosis and absolute management of 
odontomas is necessary to prevent later craniofacial complications 
and other developmental problems. Orthodontic treatment may be 
indicated to correct the malocclusion resulting from impactions 
due to odontomas.

Keywords: Compound odontoma, orthodontic traction, 
odontogenic tumour, treatment.

INTRODUCTION 
The title odontoma was originally coined by Broca in 1866, who 
defined it as a tumor formed by overgrowth of complete dental 
tissue. These odontogenic tumors can be found in any region 
of the dental arches. Odontomas constitutes about 22% of all 
odontogenic tumors of the jawbones and are considered to be 
hamartomas rather than neoplasms as they are composed of the 
tissues native to teeth i.e. enamel, dentin, cementum and pulp 
tissue.1 According to WHO classification of odontogenic tumors 
(2005), odontomas are classified into two types, compound 
and complex odontomas. Odontomas can also be classified as 
central odontoma i.e. inside the bone, peripheral odontoma; 
which is present in the soft tissue envelope of the tooth-bearing 
areas of the jaws, and erupted odontoma based on their clinical 
presentation.2 
The complex varieties of odontomas are seen less commonly 
when compared with the compound variety in the ratio 1:2. Most 
of the odontomas which are located in the anterior maxilla are 
of the compound variety, while the great majority of odontomas 
located in the posterior areas of the jaw bones, especially in 
the mandible, are found to be complex odontomas. Odontomas 
are usually asymptomatic and are rarely diagnosed before the 
second decade of life.3

The exact etiology of the odontoma is considered to be 
unknown. However, it has been proposed that trauma and 
infection at the location of the lesion offers optimal conditions 
for its appearance. Many a time odontomas are found in 
conjunction with unerupted/impacted teeth. In general they 

are not symptomatic, slow growing and rarely exceed the size 
of a tooth; nevertheless, when large they can cause expansion 
of the cortical bone. The cuspids, followed by upper central 
incisors and third molars, are the most frequent teeth impacted 
by odontomas. Few instances in which odontomas related to 
missing teeth have been reported. Generally these aberrations 
are intrabony, but now and again they may erupt into the oral 
cavity.3 
Odontomas can also manifest as part of syndromes, like Gardner 
syndrome, familial colonic adenomatosis, Gorlin syndrome, 
Tangier disease or Hermann syndrome. The differential 
diagnosis should be established with ameloblastic fibroma, 
ameloblastic fibro-odontoma and odontoameloblastoma.4 

CASE REPORT
A male patient of age 19 years came to the department of 
Orthodontics, with a chief complaint of malaligned upper front 
teeth (Figure-1). The clinical history of the patient was taken in 
detail to rule out any associated systemic pathology.
Intraoral examination of the dental arches showed the retention 
of the primary teeth 63. A panoramic radiograph and a maxillary 
occlusal radiograph (Figure-2) were obtained, which revealed 
the presence of multiple small radio opaque teeth like structures 
in the apical region of 63 and 21. These structures had disrupted 
eruption of the respective permanent tooth. These tooth-like 
structures were carefully excised, as well as tooth 63, under local 
anesthesia, without disturbing the un-erupted tooth (Figure-3). 
The impacted teeth 22 had an orthodontic device for traction 
attached during the operation. Specimens were then sent for 
histopathological examination which confirmed the diagnosis 
of compound odontoma. The patient was regularly examined, 
and two months after surgery an intra-oral periapical radiograph 
(Figure-4) was taken to view eruption of 22, which was found 
to be already in a more occlusal position.

DISCUSSION 
Odontomas are generally asymptomatic, comparatively 
common odontogenic lesions, which are very rarely diagnosed 
before the second decade of life. Odontomas many a time leads 
to impactions and delayed eruption of permanent teeth.5,6 The 
treatment according to published literature is surgical removal 
with complete excision of any affiliated soft tissues, since the 
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odontoma carries the risk of interfering with eruption of the 
permanent tooth, displacement of the adjacent teeth and give rise 
to dentigerous cysts.4 Conservative surgical excision is accepted 
as the treatment of choice. Complex and compound odontomas 
are known to be well encapsulated and are easily enucleated 
from the surrounding bone tissue. Orthodontic treatment is 
almost always indicated to correct the malocclusion.2 The case 
presented in this article presented with a large odontoma causing 
impaction of a permanent tooth (maxillary lateral incisor). 
Delayed diagnosis of the lesion and complete root formation 
of the unerupted upper lateral incisor, made it mandatory to use 
orthodontic traction of the affected tooth in order to guide it to 
the correct position in the dental arch. This treatment approach 
is recommended by Bengston et al.7 and Oliver and Hodges.8

CONCLUSION 
The diagnosis of odontomas is casually established in the 
course of routine X-ray studies. But the odontomas, compound 
and complex must be examined microscopically, to establish a 
definitive diagnosis. Early diagnosis and absolute management 
of odontomas is necessary to prevent later craniofacial 
complications and other developmental problems. Historical 
evidence, Clinical know-how and scientific dental literature 
proposes individualized radiographic examination of all 
pediatric patients, who presents with a clinical picture of delay 
in permanent tooth eruption or deciduous tooth displacement 
with or without a history of dental trauma. Prompt and definitive 
diagnosis of odontomas allows the clinician and the patient to 
adopt a less complex and economical treatment and ensures 
improved prognosis.
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Figure-1: pretreatment intraoral photograph

Figure-2: Pretreatment panoramic, occlusal and intra-oral perapical 
radiograph

Figure-3: The surgical site after removal of odontoma,ligature wire 
extending from bonded bracket on the impacted teeth 22, Excised 
specimen showing a lot of tooth-like structures.

Figure-4: comparison between positions of 22 after 2 months
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The Effect of Timing of Ondansetron Administration in Prevention 
of Postoperative Nausea and Vomiting in Patient Operated Under 
General Anaesthesia
Asoke Chakraborty1, Aradhna Sinha2

ORIGINAL RESEARCH

ABSTRACT

Introduction: Prevention of postoperative nausea and vomiting 
(PONV) is always the centre of attention in postoperative patients 
as it causes unnecessary discomfort to the patient, increases the 
cost and other consequences. Many antiemetic drugs are used for 
prevention as well as for treatment. 5 HT3 receptor antagonist 
ondansetron is widely used for this purpose but its timing of 
administration is controversial. So this study was designed to find 
out whether it is effective when given before or after surgery.
Material and methods: Total 200 patients of both genders who 
underwent different surgeries under general anaesthesia were 
included and randomly allotted into two groups. In GROUP I 
patients were given injections ondansetron 4mg intravenous just 
before the induction and in GROUP II patients it was given after 
surgery when anaesthetic gases were turned off. 
Results: The incidence of nausea in both the group was 14%. The 
incidence of vomiting in GROUP I was 2% and in GROUP II 
was 6%.
Conclusion: There was no significant difference in incidence of 
PONV between two groups. Injection ondansetron can be given 
either preoperatively or postoperatively when duration of surgery 
is less than two hours.

Keywords: Postoperative Nausea and Vomiting, ondansetron, 
antiemetic

INTRODUCTION
Years have gone by, but postoperative nausea and vomiting 
(PONV) remains one of the most common post-operative 
complaints of anaesthesia.1 Still, the incidence of PONV is 30%.1-

5 The risk of PONV increases further to 60-70% in the presence 
of high risk factors.2,6,7 There are some consistent predictive 
risk factors associated with PONV- Female patients, non-
smokers, history of PONV and postoperative use of opoids.1,8 
Studies have shown there are few surgeries that increase the 
incidence like middle ear surgeries, strabismus correction, 
gynaecological laparoscopic surgeries but large prospective 
trials that used multivariable analysis to identify PONV risk 
factors found no such associations.9 PONV demands attention 
as it leads to unnecessary discomfort to post-operative patients, 
increases hospital stay, delays discharge from hospital leading 
to increase cost. Other consequences are suture dehiscence, 
aspiration pneumonia, dehydration, electrolyte imbalances, 
and oesophageal rupture.10 Prevention and treatment of PONV 
help to decrease psychological distress, and improve recovery 
time.11-13 Many authors have stated that avoiding PONV is 
important to patients more than avoiding postoperative pain. 
There are many drugs available that have been used to minimise 
the incidence but no antiemetic can abolish the incidence 
totally. In fact only 20-30% of patients will respond to any 

currently available antiemetic.9 Among all the antiemetic, 5HT3 
receptor antagonist have been researched extensively for PONV 
treatment and confirmed effective with minimal side effects.14 
One of the drugs belonging to this category is ondansetron. 
It came into clinical practice in 1991.15 It is highly effective 
antiemetic and used both for treatment and prophylaxis.16-22 
But the timing of administration of this drug is still not well 
established. As it is known that it has half-life of about 3-4 
hours and the controversies remain whether to administer this 
drug preoperatively or postoperatively to prevent PONV. So 
this comparative study was designed to know the better time 
of administration of this drug to prevent PONV and to improve 
patient satisfaction.

MATERIALS AND METHODS:
This study was conducted in Central Referral Hospital, Gangtok, 
Sikkim in the department of Anaesthesiology from April 2015 to 
May 2016.Total 200 patients belonging to ASA physical status 
grade I and II, aged between 18 to 65 years posted for different 
surgeries under General Anaesthesia were selected. They were 
randomly allocated into two groups. Patients belonging to ASA 
GRADE III and IV, pregnant or menstruating women, patients 
with history of motion sickness and previous PONV, patients 
who had received antiemetic drug within 24 hours before surgery, 
history of smoking and chronic cough were not included in the 
study. Group I patients received injection ondansetron 4 mg iv 
during induction and Group II received injection ondansetron 4 
mg iv after surgery when anaesthetic gases were switched off. 
Patient was followed up for PONV for 24 hours. Also numbers 
of rescue antiemetic used were noted. Results were compiled 
under each group of drug and analysed finally.
Permission of hospital ethical committee was obtained before 
proceeding on the study.
The patients were explained the concept and procedure of this 
study and their consents were taken.
Standardised anaesthetic technique was employed for all the 
patients after recording vitals like pulse, blood pressure, SPO2 
and a good intravenous access was established. Patient was 
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admininstered injection glycopyrrolate 0.2 mg iv and 1 ug/kg 
fentanyl as premedication. Patient was induced with sodium 
thiopentone 4-5 mg/kg followed by 1.0 mg/kg succinylcholine 
or 0.1mg/kg of vecuronium and was intubated. Anaesthesia 
was maintained with injection vecuronium 0.01mg /kg, 
isoflurane 1-2% in combination with 50-60% N2O with oxygen. 
Intravenous fluid crystalloids were used. After completion of 
the surgery, residual neuromuscular blockade was reversed 
with neostigmine (0.05 mg/kg) and glycopyrrolate (0.01mg/
kg). All patients were extubated in the operating room. Duration 
of anaesthesia and surgery were recorded. Anaesthesia time 
was noted from induction of anaesthesia to discontinuation 
of anaesthetic gases, operating time was noted from surgical 
incision to skin closure. Patients were observed in the recovery 
room until they were hemodynamically stable, fully conscious 
and comfortable for an average of two hours. Both nausea and 
vomiting were assessed by questioning the patient and also 
observing the need for rescue treatment. Nausea sensation was 
described by patient not by the doctor. Nausea was defined as a 
feeling of sickness with an inclination of an impending desire to 
vomit. Vomiting was defined as the forceful ejection of gastric 
contents from the mouth.

STATISTICAL ANALYSIS
Data are presented as number and percentages. The statistical 
analysis was done using SPSS version 20. Analysis of data was 
done by Chi square test and ANOVA (Analysis of variance). 
A ‘P’ value of less than 0.05 was considered statistically 
significant.

RESULTS
Total number of patients included in the present study was 
200 and were divided randomly into two groups. Each group 
contained 100 patients.
No significant difference was found among two groups regarding 
age, weight, ASA physical status (Table-1). There were total 64 

females in group I out of 100 patients and 76 females in group 
II out of 100 patients and no significant difference was found 
(P=0.06). 
There was no significant difference between type of surgeries 
among two groups (P=0.42). There were 59 cases of laparoscopic 
cholecystectomy in group I and 71 cases in group II. Rest were 
other surgeries. 
Duration of anaesthesia in Group I was 99.50 ±54.97 minutes 
and in group II was 100.22±62.18minutes and there was no 
significant difference between two groups (P=0.93). Duration 
of surgeries in group I was 83.34±52. 44minutes and in Group II 
was 83.34±58.9 minutes with no significant difference.
Incidence of Nausea in Group I was seen in 14 (14%) patients 
and all of them had only one episode of nausea. In Group II 12 
(12%) patients had one episode of nausea and 2 patients had 
two episodes of nausea. Statistically this difference was not 
significant (P= 0.253). 
Incidence of vomiting in Group I was seen in 2 (2%) patients, 
of which one patient experienced vomiting once and one 
patient experienced it twice. Whereas in Group II total 6 (6%) 
patients suffered from vomiting, among it 5 patients suffered 
only one episode of vomiting and one patient suffered twice. No 
significant difference was seen between two groups.
Onset of nausea in group I was seen at 2hours in two patients, 
at 4 hours in seven patients, at 6 hours in three patients and at 8 
hours in one patient and at 14 hours in one patient. In group II 
nausea seen at 2 hours in six patients, at 4 hours in six patients, 
at 6 hours in three patients and at 10 hours in one patient.
Onset of vomiting in Group I was seen at 2 hours in one patient, 
at 4 hours in one patient, at 6 hour in one patient. In Group II 
onset of vomiting was seen at 2 hour in two patients, at 4 hour 
in four patients and at 6 hour in one patient.
Rescue antiemetic one time was required by three patients in 
each group. Two times was required by one patient in Group I 
only.

DISCUSSION
Postoperative nausea and vomiting (PONV) is defined as “any 
nausea, retching, or vomiting occurring during the first 24–48 
hours after surgery in patients”.9 This unwanted complaint is 
always feared and needs to be prevented. The most important step 
is to use antiemetic drug prophylactically. The question always 
arise which antiemetic to use among all the available antiemetic 
drugs. Singhal and colleagues23 performed a meta-analysis in 
efforts to compare the efficacy of 5HT3 antagonists against 
all non-5HT3 antagonism for PONV in women undergoing 
breast surgery. 5HT3 antagonists were found superior to other 

Variables Group I Group II P 
Value

Age (Years) Mean±SD 39.41±11.39 36.53±11.19 0.073
Sex
M
F

36
64

24
76

0.064

Weight (KG) Mean±SD 62.02±11.71 62.60±10.55 0.713
ASA
I
II

62
38

71
29

0.178

Table-1: Demographic data of patients

Total 
incidence of 

nausea

Incidence of 
nausea one 

time

Incidence of 
nausea two 

times

P value Total 
incidence of 

vomiting

Incidence 
of vomiting 

one time

Incidence 
of vomiting 
two times

P value

Group I 14(14%) 14 0 0.341 2(2%) 1 1 0.253
Group II 14(14%) 12 2 6(6%) 5 1

Table-3: Incidence of nausea and vomiting

Variables Group I Group II P Value
Duration of surgeries (Minutes) Mean ± SD 83.43±52.24 84.98±57.81 0.842
Durationofanaesthesia (Minutes) Mean± SD 99.50±54.97 100.22±62.18 0.931

Table-2: Duration of surgeries and anaesthesia
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pharmacological interventions for the prevention of PONV in 
patients undergoing breast surgery under general anaesthesia.23 
In the present study, Ondansetron was used as this drug is used 
in our hospital routinely for prevention of PONV. The dose of 
4mg intravenously was used based on the dose used in previous 
studies and found effective in reducing PONV.24,25 After drugs 
and dosage the most controversial question all anaesthetist deal 
with is when to administer, whether pre or post operatively. 
The literatures fail to confirm about the exact timing of its 
administration which will prove effective in reducing PONV. 
Four RCTS (radomized control trials) assessed the efficacy 
and timing of 5-HT3 antagonist administration in preventing 
PONV.10,25-27 Three trials10,25,27 of four RCTs (randomized control 
trials) assessing 5-HT3 antagonists demonstrated a significant 
improvement in PONV in the treatment group compared 
to placebo. In one trial10, the 5-HT3 antagonist was given 
at the end of surgery, while in the other two trials25,27 it was 
given at induction and no significant differences were found. 
So this comparative study was chosen to find the time of its 
administration which will be effective in reducing the incidence 
of PONV. In the present study in Group I Ondansetron was 
administered just before the induction drugs were given on 
the OT table and in group II it was administered when the 
anaesthetic gases were turned off but before administering the 
reversal. 
In present study the incidence of nausea in Group I and Group 
II was 14 % and incidence of vomiting in Group I was 2% and 
in group II 6% which does not show significant difference. 
The similar study done by Sabah Noori et al28 where they used 
4mg ondansetron either preoperatively or post operatively. The 
incidence of nausea was 12% in pre-operative group and 4% 
in post-operative group, the incidence of vomiting was 28% in 
pre-operative group and 32% in post-operative group. They also 
did not find any significant difference between two groups. It 
differs from our study in term of the selection of only female 
patients who underwent laparoscopic cholecystectomy, and 
use of injection tramadol for pain relief which is considered 
emetogenic.
The study done by Jun Tang et al29 on 164 female patient who 
underwent gynaecological laparoscopic surgery to find out the 
effective timing for administration of ondansetron drug. They 
found drug was effective in reducing the incidence of PONV 
when given immediately before the end of surgery.
Another study done by Rui sun et al26 on 75 patients operated 
for otolaryngologic surgery found no significant differences 
in incidence of nausea and vomiting when injection 4mg 
Ondansetron was administered pre and post operatively and was 
compared with placebo group. The incidence of nausea was 80 
%, 68%, 60% in Group I(placebo), II(pre operatively), III (post 
operatively) respectively and the incidence of vomiting was 
12%, 20%, and 4% in Group I,II,III respectively. The important 
finding was that there was significant reduction in the dose of 

rescue antiemetic when injection Ondansetron was administered 
at the end of surgery. In our study in both the group 3% patient 
required rescue anti emetic once and only one patient in group I 
required anti emetic twice.
The study by Norma I. Cruz30 on patients posted for different 
plastic surgeries concluded that injection Ondansetron 4 mg 
when given at the end of surgery helps in preventing late PONV. 
The overall incidence of PONV in control Group which received 
injection ondansetron just prior to induction was 62% and in the 
study group which received injection Ondansetron 30 minutes 
prior to completion of surgery was 38%. The incidence of late 
nausea and vomiting was 30%, 20% and 17%, 8% in control and 
study group respectively. In present study no such difference 
was found. This could be because of the average duration of 
surgery in present study was less than 2 hours but in the study 
done by them average duration of surgery was more than two 
hours.
The study conducted by Wu-Yong –Yu31 on 120 patients on 
laparoscopic cholecystectomy found that late administration 
of injection Ondansetron was effective in preventing nausea 
and vomiting. The incidence of PONV in preoperative group 
which received injection Ondansetron 8 mg, 30 minutes prior 
to induction was 27.5% and in Post-operative group was 10%. 
In comparison to above studies, our study included both genders 
and even the types of surgeries were mixed. However, large 
prospective trials that used multivariable analysis to identify 
PONV risk factors found no such associations regarding the 
type of surgeries. In general, the type of surgery cannot provide 
reliable, reproducible, and clinically relevant information for 
assessing the patient’s risk of PONV in adult patients.9 So, 
the results could vary from other studies. We avoided the use 
of propofol, midazolam, dexamethasone, any postoperative 
opioids, tramadol which could affect the incidence of PONV 
either by increasing or decreasing the incidence.
Limitations of our study was that the ratio of genders was not 
equal, which can lead to bias and it’s a retrospective study.

CONCLUSION
Our study could not prove any statistical difference in the 
outcome of incidence of PONV between two groups. Thus 
it can be concluded that whether injection ondansetron is 
administered before or after surgery, incidence of PONV does 
not change significantly when the duration of surgery is less 
than two hours. Even there was no difference in incidence of 
rescue antiemetic drug. Also different types of surgeries do not 
affect the incidence of PONV.
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Large Key in Adult Airway for more than Two Years
Siddharth Lakhotia1, Ram Badan Singh2

CASE REPORT

ABSTRACT

Introduction: Airway foreign bodies are encountered mostly 
in children, most common presentation being acute with cough, 
respiratory distress, stridor, wheeze and in extreme cases cardio 
respiratory arrest. Sometimes distal airway foreign bodies present 
as chronic cough, with features resembling pneumonia. In adults 
foreign bodies are rare in airways due to well developed cough 
reflex. Mostly their presentation is acute. It's very rare to have a 
large foreign body in trachea of an adult for around two years and 
minimal symptoms.
Case Report: Adult male patient presented to us with chronic 
cough but he was never investigated with X Ray Chest in the 
past. X ray Chest showed large key, which was removed using 
bronchoscopy.
Conclusion: Role of X ray chest in patients with chronic cough 
is very important and should be one of the first investigations in 
such cases. CT Thorax is useful in cases with diagnostic dilemma 
and for planning definitive treatment after diagnosis. Most of 
these airway foreign bodies can be managed by bronchoscopy.

Keywords: Trachea, Airway Obstruction, Foreign Bodies

INTRODUCTION
Airway foreign bodies are mostly symptomatic and have acute 
presentation. Children are mostly affected by this life threatening 
problem1 due to their poor cough reflex and habit of taking things 
in mouth while playing and sleeping. Variety of foreign bodies 
ranging from vegetable seeds to parts of toys to small batteries 
are swallowed by them in airways. This problem is encountered 
rarely in healthy adults due to their well developed cough 
reflex.2 In adults this problem is generally seen in intoxicated 
and semi-conscious states.3 We are discussing a 30 year male 
who presented in OPD with history of chronic cough since last 
one year for which he was being given local medicines. After a 
year of developing symptoms, he was referred to us and when 
X Ray chest was done us it showed a metallic key in his airway 
which he remembered keeping in mouth around two years back, 
when he was under treatment for a psychotic disorder. The key 
was then successfully removed using Bronchoscope.

CASE REPORT
The patient, 30 years male, presented in our hospital with 
complaints of chronic cough since one year, for which he was 
taking home medications. His X Ray chest and CT Scan showed 
a large metallic key in his airways (Figure-1). His wife told that 
he was under psychiatric treatment two years back. During that 
time one day he told her that he has eaten metallic key, but no one 
believed him. At that time he had cough which subsided after few 
days of local treatment. Thereafter he remained asymptomatic 
for around a year before developing chronic cough for which 
he was given local treatment without any X Ray Chest before 
being referred to us. It was planned that Bronchoscopy removal 
will be attempted first, if fails then it will be removed by right 

thoracotomy and bronchotomy. He was induced with propofol 
and scoline and intubated with 6.5 mm size endotracheal ( ET) 
tube. Flexible bronchoscope was inserted along side of ET 
tube (Figure-2). He was kept on spontaneous ventilation with 
oxygen, nitrous and halothane. Key was seen to be present in 
lower trachea and extending into right main bronchus. Foreign 
body removal forcep was used to slightly dislodge the impacted 
key from airway mucosa and then it was removed along with 
bronchoscope and ET tube. The key was around 7 cm in length 
and rusted (Figure-2). He was discharged after two days with 
uneventful recovery. His post procedure X Ray Chest showed 
no Pneumothorax or collection. There were no signs of surgical 
emphysema. 

DISCUSSION
Foreign Bodies in Airways are more common in children. 
Joshua D. Rovin et al1 states that younger children are at the 
highest risk for accidental foreign body aspiration, due to: 1) 
tendency to put small things into their mouths; 2) tendency 
to play with small things, toys with parts which are small and 
round; and 3) in absence of molars can’t chew food properly. 
Only 15% of foreign body aspirations occur among children 
older than 5 years of age. According to Joshua D. Rovin et 
al by far, the objects aspirated most frequently are organic or 
food matter. Adults have generally good cough reflex and it’s 
rare to have an asymptomatic foreign body lying in trachea 
for so long.2 Mathiasen RA et al discussed the asymptomatic 
foreign body in trachea of a child, which is a very rare. The 
same was removed under bronchoscopy guidance. For radio 
opaque objects radiographs can be diagnostic, but in cases of 
radiolucent foreign bodies, which are far commoner, plain X ray 
chest may be misleading.4 

Fidkowski CW et al5 states that only 11% of the foreign bodies 
are radio-opaque on X-Ray, with chest radiographs being 
normal in 17% of children in a series of 12,979 cases. If X ray 
chest is normal and doubt of foreign bodies persist, one must get 
CT Scan with virtual bronchoscopy done. The other alternative 
can be diagnostic bronchoscopy for such patients, which has 
been traditional gold standard. Fidkowski CW et al discussed 
anesthetic techniques used to manage such cases. Induction while 
maintaining spontaneous ventilation is commonly practiced to 
minimize the risk of converting a partial proximal obstruction 
to a complete obstruction. Controlled ventilation with IV drugs 
and paralysis allows for suitable rigid bronchoscopy.
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Figure-1: X Ray Chest and CT Scan showing metallic key in trachea 
and right main bronchus.

CONCLUSION
This case illustrates the importance of proper history taking 
and utility of x ray chest, CT scan and bronchoscopy in cases 
of chronic chough with diagnostic dilemma. Most such airway 
foreign bodies can be removed under bronchoscopy ( rigid or 
flexible) guidance, surgical removal by thoracotomy is rarely 
required in cases of embedded foreign body, perforated foreign 
body, foreign bodies in distal bronchus when forceps are not 
able to reach upto there.
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Seventh Key of Occlusion
Deepti S. Fulari1, Sangamesh G. Fulari2, Vishwal A. Kagi3, Jiwanasha M. Agarwal4

MINI REVIEW

ABSTRACT

The presence of disproportionate tooth material in either arch 
can disturb the occlusal harmony. Boltons ratio, seventh key of 
occlusion aids in analyzing the proportionality of the maxillary 
and mandibular teeth. This analysis helps in diagnosing, analyzing 
and treating a case into a harmony resulting into structural and 
functional stability of upper and lower arch in any given case. 

Keywords: Inter-arch discrepancy, Occlusal harmony, Proximal 
stripping

INTRODUCTION
A sequential planned treatment plan is the key for a successful 
orthodontic treatment. The ‘goal of orthodontic treatment’ 
should be aimed in achieving, optimal occlusion, ideal inter-
cuspation, ideal overjet, ideal overbite and pleasing profile.
These goals can be achieved when Andrews’s six keys of 
occlusion are acheived.1 These six keys were considered to be 
the ideals, until McLaugin and Bennet concluded that proper 
anterior and posterior fit cannot be achieved until the seventh 
key, ‘boltons tooth size ratio’ is fulfilled.2

BOLTONS ANALYSIS 
Boltons ratio3,4 is a mathematical formula that gives the inter-
arch discrepancy which lies only in presence of occlusal 
disharmony, i.e. variation in proportionality of tooth size of the 
upper and lower teeth. In order for maxillary teeth to fit well 
with the mandibular teeth, for esthetics, occlusal stability and 
functional harmony there must be a definite proportionality 
of tooth size. He proposed the inter-maxillary ratio to aid 
in determining disproportion in size between maxillary and 
mandibular teeth. 
Anterior ratio is the percentage relationship of mandibular 
anterior teeth to maxillary anterior teeth (canine to canine) with 
a mean of 77.2 %. Overall ratio is the percentage relationship 
of mandibular teeth to maxillary teeth (first molar to first molar) 
with a mean of 91.3 %.
However in few instances as it could not be used in mixed 
dentition analysis and had to refer wheelers tooth size values in 
case of missing teeth posed few disadvantages.5

FACTORS AFFECTING THE BOLTONS TOOTH 
SIZE RATIO
Boltons discrepancy was considered to be significant only – 
‘If the discrepancy was more than boltons standard deviation 
2.’ Amongst the individuals with class I, Class II and Class III 
malocclusion, prevalence of Bolton’s discrepancy was more 
seen in Class III.6-8

An individual tooth size variation as a peg lateral, malformed 
tooth, increase/decrease in labio-lingual or mesio-distal 
dimension is a common factor leading to Bolton’s discrepancy. 
It was seen, almost 90 % of cases presented 0.25 mm tooth 
size discrepancy with the corresponding tooth in same or 

opposite arch.9 Presence of maxillary anterior teeth, which 
are 18% to 36% larger than the mandibular anterior, presence 
of labial forces, tongue pressure and habit’s presented with 
more of anterior Bolton’s discrepancy compared to overall 
discrepancy in majority of cases. Amongst them, 19.7% had 
mandibular anterior excess and 10.8 % contributed to maxillary 
anterior excess.10 Though the overall ratio increases in a fairly 
proportionate manner as the anterior ratio increased, in most of 
the cases maxilla and mandible overall excess equaled.6,11 
Deep curve of spee, extreme labial inclination of incisor teeth, 
larger maxillary arch length [Figure-1] and crowding can 
also present with inter-arch discrepancy [Figure-2]. ‘W Craig 
Shellhart’ advocated use of boleys gauge for better correlations 
in measurements in crowded dentitions.12,13

TREATMENT STRATEGY
Disharmony in tooth size can cause malocclusion. Mild 
discrepancies are most often difficult to locate during initial 
clinical examination. A treatment plan carried out without 
proper location of the area of discrepancy can just correct the 
malocclusion but will be difficult to achieve a proper inter-
cuspation with normal overjet and overbite. Bolton’s ratio is 
a mathematical calculation that can be easily carried out and 
is a better tool than a diagnostic set in localizing the area of 
discrepancy for treatment planning. 
If the dentition were in state of malocclusion, and where 
treatment option would be non-extraction, it would be difficult 
to take decision whether to extract a dental unit or do proximal 
stripping to correct it. Without Bolton’s ratio, a treatment can 
land up in excess space or space requirement to have proper 
inter-digitation. 
Restoration of small teeth like peg laterals and reduction/addition 
in labio-lingual or mesiodistal dimension to attain its normal 
desired size aids in achieving normal boltons ratio [Figure-3]. 
In slight arch length discrepancy (less than 4.0 mm.) the amount 
of intercanine tooth material or in posterior segments could be 
reduced by interproximal stripping eliminating the need for 
the extraction of permanent teeth or inter canine width canine 
expansion. 
In cases where anterior ratio is normal, will remain unchanged 
even if overall ratio is changed due to extractions of premolars. 
After premolar extraction a normal overall excess can present 
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extraction of maxillary and mandibular premolars can aid in 
resolving Bolton’s discrepancy. Extraction of one mandibular 
incisor has also proved a valid option in resolving mandibular 
anterior discrepancy [Figure-4].
The amount of space occupied by the teeth in the arch is 
influenced by tip and torque of the tooth. Modifying tooth 
position by tip and torque can yield space. An Increase in the 
distal inclination (distal root tip) of upright upper anterior can 
increase the arch length up to 2mm and Increase in the lingual 
inclination (lingual root torque) of upright upper anterior can 
increases arch length by 1 mm. 
Bearing the mesiodistal dimension of contralateral tooth and 
considering Bolton’s ratio, prosthetic rehabilitation of missing 
tooth to be done for better stability.
In overall and anterior discrepancy, irrespective of amount and 
area of discrepancy present, aim should always be to achieve a 
ratio.

CONCLUSION
Relative harmony in the mesiodistal width of maxillary and 
mandibular teeth is a major factor in coordinating inter-digitation, 
overbite and overjet in centric occlusion. A significant variation 
in this can lead to occlussal disharmony. If this discrepancy goes 
undetected, may lead to embarrassing delays in the completion 
of the treatment at the finishing stages or compromised result. 
Assessing this proportionality, by a mathematical formula, 
Boltons Analysis proves to be an important diagnostic tool. 
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Figure-1: Larger maxillary arch length can present with more Boltons 
discrepancy

Figure-2: Presence of severe crowding in both arches. Boltons ratio 
was less than 91.3% indicating maxillary tooth material excess.

Figure-3: Pre and Post Treatment - Restoration of peg laterals to attain 
its normal desired size aiding in correction of Boltons discrepancy 

Figure-4: Pre and post treatment - Extraction of one mandibular incisor 
in resolving mandibular anterior discrepancy

as small overall excess, while a high overall excess can come to 
normal. A discrepancy of apical base to the tooth material should 
be corrected by extraction or by other orthodontic procedures. If 
discrepancy exists between maxillary base to mandibular base, 
reduction of tooth material and/or expansion of the other arch 
is indicated and if crowding exists as a result of discrepancy in 
tooth size in maxillary to mandibular arches, reduction of tooth 
material in one arch or increasing in other arch can solve the 
discrepancy.14 
1st and 2nd premolars vary in mesio distal size dimension.15 
Premolars need to be considered on an individual basis before 
decision is made in extraction cases. In cases with overall and 
anterior maxillary excess, extraction of maxillary premolars, 
and in presence of overall and anterior mandibular excess, 
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A Study of Seroprevalence of Hepatitis B and C in Type 2 Diabetes 
Patients in A Tertiary Care Teaching Institute in South India
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ORIGINAL RESEARCH

ABSTRACT

Introduction: some studies have pointed the relationship between 
diabetes and HBV and HCV. This study was done to find out the 
prevalence of HBV and HCV in diabetic population.
Material and Methods: Our study population included 500 
diabetic patients. A detailed history, anthropometry and clinical 
examination was done and recorded from all the patients. We 
selected a reference population comprising of 500 subjects from 
Department of General Medicine, Govt. Stanley Hospital between 
May 2013 and Oct 2013. There were no major systemic disease 
in the control group including hypertension and hyperlipidemia. 
Results: Comparisons were drawn between the diabetic patients 
group and the control group. There was no significant difference 
in HBsAg positivity in the diabetic group (8.4%) in comparison 
to the control population(7.8%). On the other hand anti-HCV 
positivity detected in 13 diabetic patients (2.6%) and in 6 control 
subjects (1.2%) confirming the seroprevalence rate of HCV in 
diabetic population. 
Conclusions: The rate of seroprevalence of hepatitis B in the 
diabetic population does not vary from that in the non diabetic 
general population. The rate of seroprevalence of hepatitis C is 
greater in the diabetic population than that in the non diabetic 
population. Studies have proven that hepatitis C and diabetes 
can be a vicious combination. HCV in diabetes can hasten the 
progression and severity for hepatic fibrosis. 

Keywords: Type2 DM, Hepatitis B virus, Hepatitis C virus.

INTRODUCTION
Diabetes and hepatitis
Liver, is the largest internal organ, with more than 500 metabolic 
functions including glucose metabolism. The inter relation 
between liver and diabetes mellitus is a long established one. 
It has been noted that people with liver dysfunction have some 
degree of dysfunction in glucose metabolism and vice versa. 
Almost 60% of cirrhotic have glucose intolerance.1 20% of 
cirrhotics have overt diabetes mellitus. Conversely diabetics 
are noted to have liver dysfunction ranging from abnormal liver 
function test values to steatohepatitis.
In 1994, in a study of 34 patients suffering from cirrhosis caused 
by HCV, Allison et al showed that 50% had diabetes mellitus. 
This is a stark contrast to the 9% of diabetes in patients with 
cirrhosis due to non HCV etiology. In the same year, Ozyilkan 
et al noted an increase in the presence of HCV antibodies in 
diabetics.2 Many other studies have been conducted on this 
subject and have concurred with the above study. They all 
reported a link between diabetes and chronic HCV infection.
Studies have also shown that chronic HCV infection may 
cause insulin resistance and this will further contribute to the 
progression of fibrotic changes in the liver and the diabetes. 
Studies linking HCV infection and type 2 DM have been 

performed elsewhere. Wang et al reported that HCV infection 
and type 2 DM had a moderate association in certain counties 
in Taiwan.3 Certain studies also concluded that there was no 
connection between HCV and diabetes. 
A similar study has not been performed in the Indian population 
where the prevalence of diabetes is far greater than that in the 
above countries.
We wanted to ascertain if there is any connection between 
HBV infection and diabetes and if it could also lead similar 
complications attributed to chronic HCV. Our study explored 
seroprevalence of HBV and HCV in diabetic population.

Objectives
• To find out the prevalence of Hepatitis B infection in 

diabetic population.
• To find out the prevalence of Hepatitis C infection in 

diabetic population.
• To compare the prevalence with those in normal control 

population.
• To find out any association between the chronic HBV and 

HCV infection and diabetes. To suggest the relevance of 
routine screening for these chronic infections in diabetic 
population.

MATERIAL AND METHODS 
For the study, T2DM patients attending outpatients clinic 
and medical ward in Govt Stanley Medical College Hospital 
were evaluated on the basis of clinical, biochemical and 
ultrasonographic findings. Patients were selected based on the 
inclusion exclusion criteria.

Inclusion criteria
1.  All the patients with atleast a one year history of T2DM, on 

anti-diabetic agents and or insulin therapy.
2.  Age between 25-65 yrs.

Exclusion criteria
1. Alcohol intake more than 30grams/day in males and more 

than 20 grams/day in females
2. History of any severe co-morbidity such as malignancy,
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3. Intake of medications known to cause fatty liver disease. 
-steroids, synthetic estrogens, heparin, calcium channel 
blockers, amiodarone, valproic acid, antiviral agents, 
methotrexate,

4. History of parenteral nutrition
5. Hereditary disorders and inborn errors of metabolism
6. Starvation
7. Acute fatty liver of pregnancy, HELLP Syndrome
Our study population included 500 diabetic patients and to 
compare the seroprevalence rates in patients without DM we 
selected a reference population comprising of 500 subjects 
without DM, hypertension and hyperlipidemia who came 
for preventive health check up at the Department of General 
Medicine, Govt. Stanley Hospital between May 2013 and Oct 
2013. Before the start of the study ethical clearance was taken 
from the institutional ethical board and informed consent was 
taken from the patients.
A detailed history, anthropometry and clinical examination 
was done and recorded from all the patients. All patients in the 
study had undergone relevant investigations including complete 
blood count, blood sugar, liver function test, HBsAg, Anti HCV 
antibodies and Lipid Profile. Serological testing for HBsAg 
and anti HCV were done using third generation microparticle 
enzyme immune assay. 

STATISTICAL ANALYSIS
Data was descriptively expressed as mean± SD or number and 
percent. Comparisons between groups were made using student 

t test for continuous variables and p values were ascertained 
for each variable. Multi variate logistic regression model was 
used to study the independent effects of each of these factors. 
These included socio-demographic variables, laboratory 
measurements and clinical characteristics

RESULT
Comparisons were drawn between the diabetic patients group 
and the control group. Mean age, BMI, ALT, and alcohol 
consumption were comparable between the two groups. FBG 
was significantly higher in the diabetic group. There was no 
significant difference in HBsAg positivity in the diabetic 
group (8.4%) in comparison to the control population (7.8%). 
On the other hand anti-HCV positivity detected in 13 diabetic 
patients (2.6%) and in 6 control subjects (1.2%) confirming 
the seroprevalence rate of HCV in diabetic population. As the 
prevalence rate increased only for anti-HCV positivity, we 
limited the analysis to searching the correlates of anti-HCV 
seropositivity in diabetic patients. The distribution of clinical 
characteristics and socio demographic variables were similar in 
both anti-HCV positive and anti-HCV negative patients. 60% of 
patients who were anti-HCV positive had normal ALT levels. 
In the control population, 39% had ALT levels in the normal 
range. 23% of anti-HCV positive patients had a prior history 
of blood transfusion, underlying the fact that blood transfusion 
even to date is the single most important risk factor for HCV 
virus transmission. 7.7% of anti-HCV positive patients were on 
hemodialysis which was significantly higher than the control 
population proving that hemodialysis is another risk factor in 
the epidemiology of HCV infection.
Table-1 depicts the comparison of study and control groups 
based upon the following parameters such as body
mass index, fasting plasma glucose, viral markers and alcohol 
consumption.
Table-2 shows the relationship between hepatitis C Vs smoking 
and alcohol. Table-3 explains the risk of hepatitis and their 
relationship between duration and therapy for diabetes.Table-4 
depicts the relationship between hepatitis and previous exposure 
to blood and blood products and other risk factors like tattooing, 
i.v drug abuse.

DISCUSSION
In this study the sero prevalence rates of HBsAg and anti HCV 
were studied in both diabetic population as well as normal control 
population. Sero prevalence of HBsAg in diabetic population 

nTARFTTr Control P-Value
Patients Subjects
27±4.5 24±3.9 <0.00i

BMI
FPG 155±55 85±12 <0.001
ALT 30±20 24± 15 <0.001
HBsAg
Negative
Positive

458 (91.6%) 
42 (8.4%)

461 (92.2%) 
39 (7.8%)

0.817

Anti-HCV
Negative 
Positive

487 (97.4%) 
13 (2.6%)

494 (98.8%) 
6(1.2%)

0.165

Alcohol consumption
No
Yes

372 (74.4%) 
118 (25.6%)

395 (79.0%) 
105 (21.0%)

0.279

Table-1: Comparison of control and study subjects

Anti-HCV negative n=(487) Anti-HCV positive N=13 OR (95% Cl) P-Value
Educational status
primary school/lower middle
School/higher

350 (71.9%) 
137 (28.1%)

9 (69.2%) 
4 (30.8%)

1.00
1.14 (0.34-3.75)

0.835

Active smoking
No
Yes

317 (65.1%) 
170 (34.9%)

8 (61.5%) 
5 (38.5%)

1.00
1.17 (0.38-3.62)

0.791

Alcohol Consumption
No
Yes

366 (75.2%) 
121 (24.8%)

10 (76.9%) 
3 (23.1%)

1.00
0.91 (0.25-3.35)

0.884

Clinico-laboratory Measurements BMI
<25
25-30

190 (39.0%) 
194 (39.8%)

4 (30.8%) 
4 (30.8%)

1.00
0.98 (0.24-3.97)

0.977

Table-2: Relationship between hepatitis C and smoking,alcohol and educational status.
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was 8.4% in comparison to 7.8% in the control population 
showing no significant difference. However anti HCV was 
positive in 2.6% of the diabetic population in comparison to 
the 1.2% in the control group showing that individuals with 
diabetes mellitus had approximately 2 times higher rate anti 
HCV sero positivity.
Many previous studies conducted across the globe have also 
reported similar findings in terms of higher sero prevalence of 
HCV in diabetic patients.11 However interpreting these studies 
should be done with caution as increased prevalence rates could 
merely be an artefact of control selection.12 Mason et al collected 
the control group from a subset referred for radio iodine thyroid 
scans from the same clinic and hence in that study thyroid 
illness could be a contributing factor toward sero positivity. In 
our study the control group comprised of people who came for a 
routine preventive check up in our hospital. Type 2 DM patients 
in our hospital were at more risk of exposure to HCV when 
compared with the reference population but the sero prevalence 
rates of anti-HCV in our control population was still lower than 
the previous studies.
A common argument may be that diabetic patients are at 
increased risk for HCV because of self monitoring, insulin 
injection, frequent hospitalization etc. If true, HBV sero 
positivity should also have increased, which is not so in our 
case. Our study proves that the prevalence rate of HBV was 
similar to the control group showing that diabetes mellitus is 
not a risk factor for HBV sero positivity. Our study raises the 
possibility of a causal role of HCV infection in T2DM.13

CONCLUSION
The rate of seroprevalence of hepatitis B in the diabetic 
population does not vary from that in the non diabetic general 
population.The rate of seroprevalence of hepatitis C is greater in 
the diabetic population than that in the non diabetic population.
Studies have proven that hepatitis C diabetes can be a vicious 
combination.HCV in diabetes can hasten the progression and 
severity for hepatic fibrosis.We advocate the routine screening 
of those who are diabetics for HCV.We advocate better safe 
practices during blood transfusion, hemo dialysis and surgery, 
to prevent transmission of HCV.
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The Role of H-Reflex in the Diagnosis of Diabetic Polyneuropathy
Sachin Pawar1, Vinod Shende2, Vishakha Jain3

ORIGINAL RESEARCH

ABSTRACT

Introduction: Diabetic polyneuropathy (DPN) is the frequent 
complications of diabetes mellitus. Evaluation of H-reflex may 
be of use in diagnosis of polyneuropathy. The proximal portion of 
peripheral nerves are generally involved in pathological process 
of diabetic polyneuropathy, the assessment of their functional 
intactness may be done by this electrophysiological test. The 
present study was undertaken to detect the proportion of patients 
having DPN who were diagnosed by clinical examination or by 
H-reflex evaluation, among adult patients with type- 2 diabetes 
mellitus referred for neuropathy screening as well as to evaluate 
the predictive value of the H-reflex study in DPN diagnosis.
Material and Methods: In this cross- sectional study, a total of 
100 subjects (65 males and 35 females) aged 20-80 years who 
were clinically diagnosed as having type 2 diabetes mellitus 
were enrolled after receiving approval from Institutional Ethics 
Committee and informed written consent from participants. 
After detailed clinical and neurological examination, 
electrophysiological evaluation of all the patients was done using 
RMS EMG EP Mark –II machine in Clinical Neurophysiology unit, 
Department of Physiology through which their H-reflex study 
was done. H-min latency in milliseconds (ms) was determined 
in H-reflex study 
Result: H-reflex parameters were not statistically different 
between right and left side (P >0.05). In total 73% of the subjects 
with Type 2 diabetes mellitus abnormal H -reflex study was 
observed. H-reflex parameter (H-minimum latency) is found to 
have reliable sensitivity and specificity in diagnosing diabetic 
polyneuropathy. Sensitivity and specificity were found to be 
98.63% and 81.41% respectively.
Conclusion: H-reflex studies are useful supportive diagnostic 
tool for diabetic polyneuropathy.

Keywords: H-reflex study, type 2 diabetes mellitus, 
polyneuropathy, predictive value

INTRODUCTION 
Diabetic polyneuropathy (DPN) is the frequent complications 
of diabetes mellitus, affecting approximately half of the patients 
suffering with this disease.1 However, the early stages of DPN are 
often symptomless, providing patients with no warning of their 
developing condition. Once clinical signs are apparent, damage 
to peripheral nerves is already irreversible. The mechanism of 
DPN is unclear and multifactorial and its prevalence increases 
with age and disease duration.2

The clinical history of patients and their complete 
neurophysiological examination is helpful in the classification 
and treatment of DPN. Electrophysiological studies are also the 
useful and valuable methods in the diagnosis and prognosis of 
diabetic polyneuropathy.3 One such test involves measurement 
of the H-reflex. The proximal portion of peripheral nerves 
are generally involved in pathological process of diabetic 
polyneuropathy, the assessment of their functional intactness 
may be done by this electrophysiologic test. Evaluation of 

H-reflex may be of use in diagnosis of polyneuropathy. Hoffmann 
first described the H-reflex in 1918. Traditionally, this response 
has been considered the electrophysiologic equivalent of the 
Achilles’ tendon muscle stretch reflex. Only the tibial H-reflex 
is routinely used in clinical practice, where it is an extremely 
sensitive test for the evaluation of the physiologic integrity of 
the tibial/S1 sensory pathway, including the intraspinal course 
of the S1 root. It is markedly reduced in amplitude or absent in 
axon loss lesions affecting the S1 root and the tibial nerve at or 
proximal to the popliteal fossa.4

Studies have shown that alterations in the H-reflex study gives 
an early clue for DPN, as they are evident before any alteration 
in motor nerve conduction velocity (NCV) occur. These findings 
shows that the H-reflex study may be useful and important as a 
criterion for the diagnosis of DPN.5,6 
High prevalence of diabetic polyneuropathy in community, 
its substantial economic burden on society and usefulness of 
electrophysiological tests in diagnosing this malady were the 
factors responsible to undertake the present study. Thus the aim 
of the present study was to detect the proportion of patients 
having DPN who were diagnosed by clinical examination or by 
H-reflex evaluation, among adult patients suffering with type- 2 
diabetes mellitus who were referred for neuropathy screening as 
well as to evaluate the predictive value of the H-reflex study in 
DPN diagnosis.

MATERIAL AND METHODS
A total of 100 subjects having type 2 diabetes mellitus aged 
20-80 years were enrolled for the present cross sectional study. 
Prior Ethics approval from the Institutional Ethics committee 
was obtained. The subjects were explained the objectives and 
background of the study and the written Informed consent was 
taken from them before the study. The study subjects were from 
Medicine department, with supportive inclusion and exclusion 
criteria under supervision of consultant physician. The subjects 
with type 1 diabetes mellitus, alcoholism, renal complications, 
pacemaker application, carpal tunnel syndrome, radiculopathy, 
focal mononeuropathy, pure motor neuropathy, or neuropathy 
confined to the upper limbs were excluded from this study. 
Patients having cognitive impairment which may prevent 
proper understanding of instruction for the test procedure were 
also excluded. The study population comprised of 65 males 
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and 35 females. Detailed history taking and clinical examination 
was performed in all the subjects in structured format. After that, 
electrophysiological evaluation of all the patients was done using 
RMS EMG EP Mark –II machine in Clinical Neurophysiology 
unit, Department of Physiology through which their H-reflex 
study was done. All tests were performed under constant 
room temperature (300C) to shortlist the errors. The diagnostic 
criteria for diabetic polyneuropathy were a minimum of two 
abnormalities in clinical neurophysiological examinations and 
electrophysiological evaluation.
H reflexes were readily obtained using percutaneous stimulation 
and surface recording techniques. The stimulating cathode was 
placed proximally to avoid the theoretical possibility of anodal 
block. Stimulus pulses of long duration (1 ms) were used 
to preferentially activate large sensory fibers. The stimulus 
frequency was 1 per 3 seconds or less to allow full recovery of 
the H reflex from a prior stimulus. By starting with submaximal 
stimuli and increasing to supramaximal stimulation, we 
determined that: (1) the ‘‘late’’ response should be larger than 
the preceding direct motor response, (2) the H reflex with the 
largest amplitude, and (3) the inhibition of the H reflex with 
increasing stimulus intensity. Latencies were measured to the 
onset of the responses. For calf H reflexes, the tibial nerve was 
stimulated in the popliteal fossa. Surface recordings were made 
from the soleus muscle. Active electrode was placed medial to 
the tibia at a point that was one half the distance between the 
stimulation site and the medial malleolus, with the indifferent 
electrode placed on the Achilles’ tendon. Setting were kept 
at sweep speed 10 ms/D, intensity 2 mV, frequency 2 Hz and 
stimulus strength duration was 1 ms. Stimulus intensities were 

amplified gradually in steps of 1-2 mA until the maximum 
H-wave amplitude was obtained and further by 2-5 mA until the 
maximum M-wave amplitude was obtained. Three stimuli were 
live averaged for single response. Downward deflection was 
marked as latencies of waveforms. Minimum stimulus intensity 
required obtaining an H-wave and M-wave of 0.4mV amplitude 
was considered H and M threshold respectively.7,8 

STATISTICAL ANALYSIS
H-min latency in milliseconds (ms) was determined in H-reflex 
study. Structured format was used to record the observations. 
Data was analyzed using Epi-info 6th version for developing 
bivariate distribution as well as summarizing the characteristics 
in term of mean, standard deviation and predictive value. 
Specificity, Sensitivity, Positive Predictive Value and Negative 
Predictive Value were evaluated through the study observations. 
The difference in mean values was assessed for its significance 
using statistical tests based on normal distribution (z test). 
Significance level was considered at 5%.

RESULTS
The age and gender wise distribution of patients is shown 
in table-1 and physiological variable of study subjects are 
presented in table-2. Descriptive statistics of H-reflex study is 
depicted in Table-3. H-reflex parameters were not statistically 
different between right and left side (P >0.05). Proportion of 
patients with diabetic polyneuropathy according to abnormal 
H-reflex study is demonstrated in table-1. In total 73% of the 
subjects with Type 2 diabetes mellitus abnormal H -reflex study 
was observed. Among males this proportion was 81.54% and 
among females it was 57.14%. The sensitivity, specificity, 
positive and negative predictive values of H-reflex is shown 
in Table-4. H-reflex parameter (H-minimum latency) is found 
to have reliable sensitivity and specificity in diagnosing 
diabetic polyneuropathy. Accuracy of this electrophysiological 
parameter was found to be 94%. By using kappa statistics, 
perfect agreement was found between between H-reflex study 
and clinical neurophysiological examination (Table-4).

DISCUSSION
Diabetic neuropathies are quite common and it includes extensive 
range of nerve abnormalities like motor neuropathy, sensory 
neuropathy, polyneuropathy, autonomic neuropathy etc.9,10 The 
correct diagnosis of diabetic polyneuropathy is very crucial for 
administration of timely and appropriate treatment. Evaluation 

Age Group (Years) Male (N) Female (N) Total (N)
20-29 0(0%) 1(2.86%) 1
30-39 4(6.15%) 3(8.57%) 7
40-49 11(16.92%) 7(20%) 18
50-59 21(32.31%) 15(42.86%) 36
60-69 24(36.92%) 7(20%) 31
70-80 5(7.69%) 2(5.71%) 7
Total 65 35 100
Proportion of patient 
with DPN

53 (81.54%) 20(57.14%) 73%

Table-1: Age and gender wise distribution of patients and Pro-
portion of patients with diabetic polyneuropathy as per abnormal 

H-reflex study

Physiological Variables N Minimum Maximum Mean Std. Deviation
Age (years) 100 25 79 54.71 10.68
Height (cm) 100 145 173 161.72 6.68
Weight (kg) 100 48 75 61.35 6.63
BMI (kg/m2) 100 18.78 28.89 23.44 1.99

Table-2: Physiological variable in study population

Electrophysiological Parameters Right Side Left Side p-value
Mean SD Mean SD

M- latency (ms) 5.48 2.57 5.27 2.63 NS, p>0.05
H- latency (ms) 34.63 5.98 33.95 6.24 NS, p>0.05
H-M latency (ms) 29.16 5.63 28.82 6.35 NS, p>0.05
H-amplitude (mV) 2.05 1.87 2.07 1.86 NS, p>0.05

Table-3: Descriptive Statistics for H-reflex study
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of H-reflex may be of use in diagnosis of polyneuropathy.
H-reflex is the electrophysiologic equivalent of the Achilles’ 
tendon muscle stretch reflex. It involves conduction in proximal 
fibres, and offer a valuable technique for determining proximal 
nerve injury and may be abnormal even when more distal studies 
are unremarkable.11 Abnormal H-reflex study is clinically 
indicative of nerve root injury, plexopathy and generalized 
peripheral neuropathy.11,12 In the present study, total of 73% 
of the patients were diagnosed with diabetic polyneuropathy 
by H-reflex study. The most common type of neuropathy 
we observed was generalized motor-sensory symmetrical 
peripheral polyneuropathy. This was in accordance with the 
previous findings.13,14 
The present study showed considerable association between 
H-reflex abnormality and the presence of diabetic polyneuropathy 
and concluded that it could be used as an early diagnostic test for 
neuropathy in diabetic patients. Our results are coexistent with 
observations by RO Millán-Guerrero et al.14 Trujillo-Hernández 
B et al5 demonstrated that asymptomatic diabetic patients 
showed a high incidence of subclinical neurophysiological 
abnormality. They reported H-reflex abnortmality in 58% of the 
diabetic patients. This is in agreement with our findings, though 
we have recorded higher percentage of H-reflex abnormality. 
Marya RK et al15 have discerned the evidence of neuropathy 
in far greater number diabetic patients (54%) by abnormal 
H-reflex study compared to the proportion by abnormal motor 
nerve conduction study (28%).However, Lachman T et al16 
could identify the neuropathy in just 18% of diabetic patients.
Higher sensitivity of the H-reflex in the recognition of 
subclinical neuropathy may be due to the fact that (a) it is 
evaluating the long pathway; therefore slight abnormalities in 
conduction velocities are augmented, (b) routine methods are 
unable to detect the abnormality confined to proximal segments 
and (c) there is prolongation of "utilisation time" of the anterior 
horn cells by the neuropathy.17 
Our findings are in contrast to the views expressed by Braddom 
and Schuchmann18 who narrated that H-reflex latency is 
prolonged only after a significant reduction in the distal sensory 
and motor conduction velocities. In diabetic neuropathy the 
histological studies have depicted involvement of proximal as 
well as distal segments of the nerves.19 This might be the reason 
why in peripheral neuropathy the H-reflex are getting altered. 
RJ Schimsheimer et al20 demonstrated that 69% of patients with 
various polyneuropathies showed abnormalities in H- reflexes 
illustrating that proximal nerve segments were frequently 
involved. They also claimed that H-reflex examination is a 
valuable supplement to conventional conduction studies. Our 
findings are comparable with these reports. 
It is generally proposed that oxidative stress is the primary 

pathological phenomenon inducing nerve injury in diabetes21 
which might be the reason for abnormal electrophysiological 
findings in diabetic polyneuropathy.

CONCLUSION
The present study concluded that H-reflex study in patients 
with type 2 diabetes mellitus is very useful in early diagnosis of 
diabetic polyneuropathy which is quite helpful in preventing the 
hazardous complications of this ailment. 
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A Prospective Comparative Study of Outcome of Surgical 
Management of Basicervical Fractures of Femur with Dynamic 
Hip Screw (DHS) with Derotation Screw and Multiple Cannulated 
Cancellous (CC) Screw
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ORIGINAL RESEARCH

ABSTRACT

Introduction: Traditionally femoral neck fractures are treated 
with CC screws and intertrochentric fracture are being treated 
with DHS screw. Basicervical fracture are in between of them so 
there is controversy that whether these fracture should be treated 
with DHS or CC screws. Objective: To compare the outcome 
of basicervical neck femur fractures treated with Dynamic Hip 
Screw (DHS) with derotation screw or cannulated cancellous 
screw alone.
Material and Method: Group A was treated with standard 
Dynamic Hip Screw (DHS) with one cancellous cannulated 
screw of 6.5 mm as derotation screw and group B was treated 
with standard multiple cancellous cannulated screw of 6.5 mm 
as used in standard neck femur osteosynthesis. Each group was 
having 30 patients. 
Result: Out of 30 patients in group A, 86.66% showed fair to 
excellent result while in group B 83.33% patients showed fair 
to excellent result. So DHS group has slightly better result than 
CC screw group. DHS group has significantly less (13.33%) 
complication rate than CC screw group(33.33%) specially none 
of patient in DHS group has nonunion while 3(10%) cases in CC 
screw has nonunion.
Interpretation: Keeping in mind, early weight bearing, lesser 
hospital stay, less number of complications and a better Harris hip 
score as compared to CC screw group, we recommend DHS with 
derotation screw as a better and more stable implant for treatment 
of basicervical fracture neck femur.

Keywords: Dynamic Hip Screw, Cannulated Cancellous Screw, 
Derotation Screw, Basicervical Fracture.

INTRODUCTION
Basal fracture neck of femur represents an intermediate form 
between femoral neck and intertrochanteric fractures. Parker et 
al1 defined basal fracture femoral neck in which the line runs 
along the line of the anterior attachment of the capsule. This 
area is a transition zone between intracapsular femoral neck and 
extracapsular intertrochanteric fracture.2 This raises the question 
of whether a basilar femoral neck fracture, from the point of 
view of fixation, should be considered a high intertrochanteric 
or a low transcervical femoral neck fracture. 
Traditionally femoral neck fractures are treated with CC screws 
and intertrochentric fracture are being treated with DHS screw. 
But as these kind of fracture are in between of them so there 
is controversy that whether these fracture should be fixed with 
DHS with derotation screw or cancellous screws alone. DHS 
with derotation screw comprises multiplicity of the screws, 
usually required for rotational stability of neck fracture and 
sliding capacity, which is required for impaction of trochanteric 

fracture. 
There are only few studies has been published for the 
comparison of above two method, so aim of the study was to 
compare the functional outcomes of DHS with derotation screw 
and CC screw alone for the treatment of fracture of basicervical 
neck femur.

MATERIAL AND METHODS
Subjects 
The present study was a hospital based prospective randomised 
study on patients with basicervical fracture of neck femur 
admitted in department of orthopaedics, RNT Medical College 
and MBG Hospital during January 2013 to December 2014. 
Patients reported with Closed basicervical fracture neck of 
femur and who were ready to give informed consent for study 
were included in the study. Patients with compound fractures, 
infections, unsuitable skin condition like blebs, burns, and 
bedsores, inability to walk before fracture, and high anesthetic 
risk were excluded from study. The study protocol was approved 
by the institutional ethical review board.

Material
Patients were allotted in two groups on random number basis. 
Each group was having 30 patients. 
Group A was treated with standard Dynamic Hip Screw (DHS) 
with one cancellous cannulated screw of 6.5 mm as derotation 
screw (Figure-1)
Group B was treated with standard multiple cancellous 
cannulated screw of 6.5 mm as used in standard neck femur 
osteosynthesis (Figure-2). 

Procedure 
After initial resuscitations, demographic data, medical history, 
radiologic investigation findings, physical examination findings 
including vital physiological parameters were assessed prior to 
enrollment. Radiographs of the concerning hip in anteroposterior 
and lateral view as well pelvis with both hips in full internal 
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rotation anteroposterior view were taken. One gram of 
ceftriaxone injection was given intravenously as a prophylactic 
antibiotic therapy. Patient was given spinal/ epidural/ general 
anaesthesia according to patient's fitness and time required for 
surgery. The patient was taken in supine position on the fracture 
table. Close reduction done by Whitman's3 or Leadbetter's4 
technique.
DHS with derotation screw or CC screw was done as per 
standard technique described in literature according to allotted 
group. Ten doses of prophylactic injectable antibiotics were 
administered starting from the first injection the night before 
surgery followed by oral antibiotics for 1 week. 
After Treatment 
Initially antibiotics and analgesics were given round the clock 
parenterally. Sitting with support, quadriceps exercises and 
knee bending was initiated on the second day. The suction drain 
was removed after 48 hrs and patient discharged with advice for 
above exercises and to sit with or without support. Stitches were 
removed on the 14th post operative day. 
Non weight bearing mobilization was initiated on the second day 
whereas patient weight bearing was started depending upon the 
type of fracture, reduction and fixation achieved. Patients were 
the regularly followed up clinically as well as radiologically. 

Follow up protocol 
Patient was followed up at monthly interval. In further follow up, 
patient was evaluated clinico-radiologically. If the fracture site 
showed evidence of union the patients was gradually allowed 
to sit at the corner of bed and to start knee bending exercises. 
When good control of quadriceps obtained the patient was 
trained for four point gait with help of crutches. We proceeded 
in sequence from two crutches to one crutch or one cane and 
continue it as long as the patient needed it. Up to six months 
patient was followed at monthly interval. 

Evaluation at final follow up 
In radiological assessment we observed for union, avascular 
necrosis, coxa vara, absorption of neck of the femur, implant 
failure and osteo-arthritic changes. 
Though a lot of assessment systems are available, we adopted 
modified Harris Hip Score5 for assessment of our results. The 
results were classified excellent, good, fair or poor according to 
points obtained as follows: 
Excellent: HHS between 90-100, Good: HHS between 80-
89,Fair: HHS between 70-79, Poor: HHS less than 70.

STATISTICAL ANALYSIS
Microsoft office 2007 was used to make tables. Descriptive 
statistics like mean and percentages were used to infer results.

RESULTS
It was a prospective study between the management of fracture 
basicervical neck of femur by DHS + CC screw(group A) and 
CC Screw alone(group B). Total of 30 patients were studied 
in each group with mean age of 54.66 years for group A and 
51.33 years for group B. Most common mode of injury was 
history of fall. Most of the patients achieved union at the end 
of study except 3 patients in CC screw group got nonunion. The 
mean Duration of surgery for Group A was 62.6 mins and for 
group B was 51.3 mins. The average amount of blood loss in 
group A was around 150 ml and in group B was around 75 ml. 

Average time taken by fracture to unite in DHS group was 13.1 
week and in CC screw group it was 14.5 weeks. Patients were 
made to walk with partial weight bearing after six weeks in CC 
group and 3 weeks in DHS group, while full weight bearing 
allowed at 9-12 weeks in CC group and 6 weeks in DHS group 
(with considering the clinical and radiological status of each 
individual patients).
DHS group has significantly less (13.33%) complication rate 
than CC screw group(33.33%) specially none of patient in 
DHS group has nonunion while 3 (10%) cases in CC screw has 
nonunion (Table-1).
Out of 30 patients in each group, 86.66% showed fair to 
excellent result in group A while 83.33% patients in group B 
showed fair to excellent result. So DHS group has slightly better 
result than CC screw group (Table-2).

DISCUSSION
The treatment of femoral neck fractures has been debated for 
many years. The main question is whether to fix or replace the 

Complications DHS+CC(Total30) CC Screw(Total30)
Backout of Screw 2(6.67%) 4(13.33%)
Screw penetration 1(3.33%) 2(6.67%)
Non union 0 3(10%)
Osteonecrosis 1(3.33%) 1(3.33%)
Total 4(13.33%) 10(33.33%)

Table-1: Complications

Figure-1: DHS with derotation screw (Group I)

Figure-2: Multiple cancellous screw fixation (Group II) 
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femoral neck. Many published papers have shown that a primary 
hip replacement is superior to internal fixation for the treatment 
of femoral neck fractures when performed in a relatively 
healthy and mentally competent elderly patient. However, the 
treatment for patient under 70 years old is controversial, as the 
younger the patient is, the more the surgeon is obliged to pursue 
internal fixation. Internal fixation are association with high rates 
of failure due to loss of fixation, osteonecrosis, and nonunion 
but the patient has the chance of regaining his physiologically 
normal hip. Tronzo et al6 identified more than 100 different 
available implants for osteosynthesis of femoral ̀ neck fractures. 
However, if a surgeon chooses osteosynthesis, he must choose 
between two techniques: multiple cannulated cancellous screws 
(CC screw) or a dynamic hip screw (DHS). Management of the 
fracture neck of femur is still a dilemma for orthopedic surgeon, 
and remains unsolved fracture as far as treatment is concerned. 
Basal fracture neck of femur represents an intermediate form 
between femoral neck and intertrochanteric fractures these 
are more complicated in comparison to other type of proximal 
femur fractures.
It was prospective randomised study on patients with 
basicervical fracture of neck femur. 60 fresh cases of closed 
basicervical fracture neck of femur (>20 yrs, either sex) were 
included in this study. All patients were divided randomly into 
2 groups. Group A treated by DHS with Derotation screw and 
group B treated by CC screw alone.
Most of the patients in our study in both the groups were 
between 50-70 years. In this study about 65% were males 
and 35% were females. There was no significant difference in 
gender of patients in this study in both the groups. But most 
of the patient had history of fall in both the groups. Factors 
responsible for this was reported by Cummings and Nevitt7 in 
1994 are inadequate protective reflexes, diminished soft tissue 
shock absorbers e.g. muscle and fat, inadequate bone strength at 
the hip account of osteoporosis or osteomalacia.
Average hospital stay for DHS group was 14.6 days while in CC 
group was 17.56 days. Patients who developed complications 
such as wound infection, bedsores, uncontrolled medical 
problems etc., in the postoperative period had to stay longer in 
the hospital. All the patients in our series could go home within 
3 weeks after surgery
In our study there were less complication who were treated with 
DHS with derotation screw in comparison to treated by CC 
screw alone. In group A there were 2 superficial infection and 
1 deep infection and in group B 2 superficial infection and no 
deep infection. In group A, 2 cases of screw backout were noted 
while 4 cases of screw backout were noted in group B. 1 case of 
screw penetration was noted in A group and 2 cases were noted 
in group B. Out of 60 cases 2 cases developed Osteonecrosis 
one in each group.

3 (10%) cases went to nonunion in CC group while none in the 
DHS group. Nonunion was probably due to improper implant 
fixation and early weight bearing in CC group. It is comparable 
to incidence by KBL Lee et al8 and E.M. Toh et al9 studies but 
far less than K Guruswamy et al10 study however it was more 
than reported by J.S. Nagakumar et al.11

The distance patient could walk with or without support and 
the amount of movements at the hip joint are the major factors 
affecting results in western studies but ability to squat and sit 
cross legged are major factors affecting results in Indian studies. 
Final results at 6 months after operation in our series were 
analysed by modified Harris hip scoring system.5 Majority of 
our patients had good pretreatment functional status: 97% were 
independent in their activity of daily living, one pateint (3%)
was independent with walking device. Aim of surgery was to 
return them to preoperative function.
Osteosynthesis with DHS with Derotation screw and CC screws 
preserve a living femoral head that is better than a replacement, 
furthermore these procedures are less invasive than arthroplasty. 
Total joint replacement or hemiarthroplasty can be performed 
with similar results if osteosynthesis fails. 
In our series total Harris hip score at the end of six months 
ranged from 41.4% to 100%. Thus 86.7% and 83.34% of the 
hips were classified as having a fair to excellent result and 
13.3% and 16.6% of the patients had a poor result for group A 
and B respectively.
The poor results in this series were due to mild to moderate pain 
in the hip or thigh and limp after internal fixation and were found 
more commonly in patients who had backing out of the screws. 
We did not emphasised on exact parallel placement of screws in 
our study nor on the number of screws, in spite of this satisfactory 
results were seen in our study which is also supported by other 
studies (E.M. Toh et al.9 and K. Guruswamy et al.10)
The success of internal fixation no doubt depends on preoperative 
planning and proper attention to surgical details to achieve the 
optimum biomechanical conditions.

CONCLUSION
In conclusion, osteosynthesis with DHS with derotation screw 
and CC screws alone fixation preserve living femoral head that 
is better than a replacement. 
Though the blood loss, soft tissue trauma, duration of surgery 
and cost of treatment are more in the DHS group than the CC 
screw group, but keeping in mind, the early weight bearing, 
lesser number of complications specially nonunions and a better 
Harris hip score as compared to CC screw group, we recommend 
DHS with derotation screw as a better and more stable implant 
for treatment of basicervical fracture neck femur.
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Is Metformin still a Gold Standard Drug in Managing Obese Type 2 
Diabetes Mellitus – A Short Study
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ORIGINAL RESEARCH

ABSTRACT

Introduction: Metformin is most commonly prescribed drug in 
the management of diabetes. There is a global increase in the 
obesity prevalence in children, adolescents and it is accompanied 
by the appearance and there is increased prevalence of insulin 
resistance, prediabetes and type 2 diabetes mellitus. Metformin 
acts by inhibiting production of hepatic glucose and increased 
uptake of glucose in peripheral tissues. In obese patients apart 
from glycemic control the Metformin have shown additive effects 
in controlling the lipids and it has been document to also have a 
Cardio- protective action. Present study aimed to assess the cost-
effectiveness of metformin-based therapies in patients with Type 
2 Diabetes mellitus with hyperlipidemia in obese individuals.
Material and Methods: The study population consisted of 30 
patients enrolled. All had BMIs exceeding 28- 30 kg/m2), fasting 
plasma glucose concentrations >126mg/dl and <180 mg/dl and 
hemoglobin A1c concentrations </=8.0%.
Results: Metformin caused a progressive decline in fasting blood 
glucose (from a mean of 135 to 97.1 mg/dl ) and In contrast, 
fasting glucose levels in the placebo group rose slightly from 81.5 
to 89.3 mg. Metformin reduced BMI by a mean of 1.42 kg/m2 
compared with placebo. Metformin reduced mean HbA1c level 
by 0.8 %.HDL level increased after treatment from 26.69±9.5 to 
31.26± 9.1, and Triglyceride level decreased after treatment from 
208.16 ± 58.3 to 191.51 ± 55.9; whereas there was no change in 
LDL and cholesterol levels in both groups.
Conclusion: Patients treated with metformin had weight 
reduction in severely obese children and adolescents. Apart 
from reduction of BMI, metformin also helps in reduction of 
resistance to insulin in hyperinsulinemia children and adolescents 
who are obese. Longer-term studies in different populations are 
required to establish metformin role in the treatment of overweight 
children.

Keywords: Diabetes, Obesity, Metformin, Prediabetes, 
Hyperinsulinemia, Fasting Blood Glucose, Glycemic Index

INTRODUCTION
In 1922 Metformin was discovered.1 In 1950 Jean Sterne a 
French physician studied the significance and importance 
of metformin in humans and it was used in France for first 
time in the year 1957, but it got FDA approval in 1995 as an 
oral hypoglycemic agent.2 Metformin is grouped in the most 
essential drugs category by World Health Organization’s, and it 
is termed as most essential drug for the Diabetic Patient.
European Association of the Study of Diabetes and American 
Diabetes Association guidelines has recommended Metformin 
in Type 2 Diabetes Mellitus patient as a first line drug. Metformin 
acts by inhibiting production of hepatic glucose and increased 
uptake of glucose in peripheral tissues. In obese patients apart 
from glycemic control the Metformin have shown additive 
effects in controlling the lipids and it has been document to also 
have a Cardio- protective action. Apart from usage of metformin 

in treating diabetes it can also be used in other conditions like 
prediabetes, obesity, PCOD (polycystic ovary disease), NASH-
non-alcoholic fatty liver disease. In many Epidemiological 
studies it has been shown that when treated with metformin had 
lower incidence of cancer than those of Non- Metformin-treated 
patients, hence it was concluded that it has an anti-cancer 
activity.3

Aim of the study was to assess the cost-effectiveness 
of metformin-based therapies in patients with Type 2 Diabetes 
mellitus with hyperlipidemia in obese individuals.

MATERIAL AND METHODS
There were 170 patients enrolled randomly for the study, out of 
which only 30 patients were fitting the criteria of the study and 
these were considered as cases and 30 patients were taken in 
Placebo group. The study populations of 30 patients were aged 
nearly 15 to 26 years. All had BMIs exceeding 28- 30 kg/m2, 
at least 1 first- or second-degree relative with type 2 diabetes, 
fasting plasma glucose concentrations >126mg/dl and <180 mg/
dl and hemoglobin A1c concentrations </=8.0%. All had normal 
linear growth and sexual development for age, with no marked 
hirsutism, severe acne, or menstrual irregularities characteristic 
of polycystic ovary syndrome. 3 participants had acanthosis 
nigricans. Patients were randomized to receive metformin (500 
mg twice daily to maximum 1 gm/day) or a placebo for a total of 
6 months. The effects of metformin on BMI, glucose tolerance, 
and serum lipids were analyzed. Before the start of the study 
ethical clearance was obtained from the institutional ethical 
board and informed consent was taken from the patients. 

Inclusion criteria
• Age: 15 to 28years
• BMI: >26 kg/m2 upto 30 kg/m2
• FBS: more than 126mg/dl
• HB1C: 6.5 – 8%
• Triglycerides upto 250mg/dl

Exclusion criteria
• Age: more than 28 years
• BMI more than 30
• Associated co-morbid condition
• Type 1 diabetic patients
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• TG >250 mg/dl
• Smokers
• Alcoholic
• Renal OR Hepatic Insufficiency
• Patients on Drugs Like Steroid’s
• Hypothyroidism

STATISTICAL ANALYSIS 
Statistical analysis was done by using SPSS version 17.0. Chi 
square test was used for the comparison. Descriptive statistics 
were used for categorical variables.

RESULTS
Metformin caused a progressive decline in fasting blood 
glucose (from a mean of 135 to 97.1 mg/dl ) and In contrast, 
fasting glucose levels in the placebo group rose slightly from 
81.5 to 89.3 mg. Transient abdominal discomfort or diarrhea 
occurred in 33% of treated participants; there were no episodes 
of vomiting or lactic acidosis. Metformin reduced BMI by 
a mean of 1.42 kg/m2 compared with placebo. Metformin 
reduced mean HbA1c level by 0.8 %.HDL level increased after 
treatment from 26.69±9.5 to 31.26± 9.1 P-value was 0.0001, 
and Triglyceride level decreased after treatment from 208.16 ± 
58.3 to 191.51 ± 55.9 P value was 0.0002; whereas there was no 
change in LDL and cholesterol levels in both groups.

DISCUSSION
European Association of the Study of Diabetes and American 
Diabetes Association guidelines have recommend Metformin as 
a first line drug to be used in Type 2 Diabetes Mellitus patient. 
Metformin Mechanism of action: It acts by counteracting the 
resistance of insulin, particularly in liver and skeletal muscle. 
It suppresses hepatic gluconeogenesis, increases peripheral 
sensitivity of insulin in tissues like adipose tissue and muscle, and 
results in peripheral utilization of glucose.4-6 The most common 
side effect are diarrhea, Nausea, vomiting, abdominal pain, 
drowsiness, and, rarely, hypoglycemia. The Gastrointestinal 
effect of metformin was believed due to inhibition of serotonin 
reuptake transporter (SERT) -mediated intestinal reuptake 
of serotonin which resulted in increased motility of intestinal 
and water retention. Most cases of Metformin-associated lactic 
acidosis was documented in patient suffering with the tissue 
hypoxia especially in conditions like myocardial infarction, 
acute left ventricular failure or septicemia.7

It has been in multiple studies that Long-term usage of 
metformin can lead to vitamin B12 malabsorption and increased 
levels of homocysteine. DeJager J et.al. 2010 has shown that 
30 % of Diabetic patient who were on metformin for long 
term developed vitamin B12 Malabsorption.7-9 Early signs and 
symptoms were in feet (numbness and Paresthesia), if during 
this period of signs and symptoms the patent is not treated 
for the Vit B12, it would progress and eventually leading to 
weakness, ataxia, sphincter disturbance, and changes in mental 
status. Proceeding to development of neuropathy, the patient 
hematological pattern can help in picking up the deficiency i.e. 
(B12 deficiency –associated macrocytic anemia).

Metformin in Type 2 Diabetes Mellitus (T2DM): Metformin 
is still preferred first line drug in the treatment of T2DM in 
adolescents. Patient whose HbA1c < 9% at Diagnosis and 

Blood Glucose levels < 250mg/dl should be initiated with 
first line OHA i.e. Metformin as per guidelines. Apart from 
metformin patient should be initiated on lifestyle modification 
which includes Diet, nutrition, exercise and physical activity.
In Canada, Metformin was approved in the year 1972, but 
metformin did not receive any approval for type 2 diabetes 
mellitus from U.S. Food and Drug Administration (FDA) until 
1994. In 1995 the US- FDA approved metformin for children 
with T2DM aged 10 years and older. In United States the first 
formulation of Metformin was branded as Glucophage.10

In Children with Type 2 Diabetes Mellitus Metformin is 
recommended as first line drug by The International Society 
of Pediatric Diabetes (ISPAD). The complication and Side 
effect are less than compared to other OHA’S. Incidence of 
Hypoglycemia is also less when patient is on Metformin. Other 
added benefits of metformin is to decreases or stabilizes the 
weight and decreases LDL-C and triglyceride level.10

In 2012 Zeitler P. et.al had done a study i.e. TODAY study 
(Treatment Options for T2DM in Adolescents and Youth) which 
has shown that nearly 51.7% of adolescents who had recent 
onset of Diabetes were treated with metformin alone, over a few 
years after the diagnosis these metformin group patients were 
non-responder’s to metformin alone but require multiple drugs 
or insulin later on.11

Obesity, insulin resistance and Prediabetes: Over the past three 
decades the incidence and the rate of overweight and obesity in 
childhood have been tripled in United States of America and 
western countries. McGovern L et.al 2008 has shown that as 
there was rise in childhood obesity coexisting there was increase 
in incidence of prediabetes or impaired glucose tolerance, 
cardiovascular risk factors, insulin resistance, Childhood Type 2 
Diabetes mellitus, Non-alcoholic fatty liver disease (NAFLD), 
Hypertension, and Dyslipidemia.12 Knowler WC et.al 2002 has 
shown the benefits of Lifestyle modification and its importance. 
Hence it was recommended as a primary treatment for childhood 
obesity. Excessive weight gain reduction will have has positive 
effect on blood pressure and good glycemic control. However, 
outcome of the long-term lifestyle interventions for childhood 
obesity had been carried out in a clinical-practice setting which 
have varied widely. Low rate of success in long term was 
shown in many trials, which promoted an interest in addition of 
pharmacological interventions and bariatric surgery to prevent 
diabetes among adolescents and obese children.13-14 Many 
studies have shown the other major effect of Metformin could 
be through inhibition of appetite probably by GLP-1 levels 
increasing and by interacting with signaling of other hormones 
or cytokines (such as ghrelin, leptin and insulin). 

Non-alcoholic fatty liver disease (NAFLD): Commonly seen 
in children who are obese and adolescents. It is commonest 
cause of liver disease in obese patients. NAFLD includes 
hepatic steatosis, nonalcoholic steato-hepatitis (NASH), NASH 
progressing to cirrhosis, and finally end stage liver disease/ 
hepatocellular carcinoma. Treatment of NAFLD is modification 
of diet and lifestyle. 
Schwimmer JB et. al 200515 have shown that with physical 
exercise regularly, life style modification, proper diet intake, has 
helped patients in 1) reduction of weight and it was seen there was 
5 to 10 %reduction of weight, 2) it has also resulted in decreased 
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incidence of metabolic syndrome, 3) improvement in the liver 
enzyme, and 4) hepatic steatosis resolution. A pharmacological 
treatment is not universally accepted in patients with diagnosed 
with NAFLD. However, it know well known fact that in 
pathogenesis of NAFLD, insulin resistance plays an important 
role, many studies have postulated and shown the benefits of 
using insulin sensitizers (Metformin and Thiazolidinediones) 
as a possible treatment for NAFLD. Nadeau et al. 200916 
randomized 50 patient who were obese and adolescents who 
were insulin-resistant, these subjects were placed on proper 
lifestyle modification and Metformin (a dose of 850 mg morning 
and evening in a day for nearly 6 months) or placebo. There was 
significant reduction in serum aminotransferases level, liver fat, 
and increased insulin sensitivity in patient treated with lifestyle 
modification and metformin group than compared to untreated 
or placebo-treated group. 
Alkhouri N 201217 randomized multicenter placebo controlled 
trial called the TONIC trial. In this trial NAFLD diagnosed 
patient were enrolled i.e.173 children and adolescents. These 
enrolled groups of patients were treated with Metformin (1 gm 
per day) for 96 weeks. After 96 weeks the study has shown 
that Metformin was not superior to placebo in neither reducing 
in ALT levels nor significant improvements in histological 
features. Conclusion: no drug is currently available as specific 
treatment for NAFLD, the available evidences is controversial 
in relational to Metformin in improving metabolic alterations 
associated with NAFLD. 

Polycystic Ovary Syndrome (PCOs): In adolescents PCOS 
is the most common cause of menstrual dysfunction and 
hyperandrogenism. 
Metabolic dysfunction is manifested at the early age and it is an 
important risk associated with PCOs. One-third of adolescents 
with PCOs meet criteria for the metabolic syndrome including 
(obesity, dyslipidemia, hypertension, and glucose intolerance) 
when compared with 5% of adolescents from the general 
population.
Lewy VD et.al 200118 study had enrolled girls who were 
diagnosed with PCOS and they were grouped as group of obese, 
non-hyper-androgenic girls. It was shown that Girls with PCOs 
found to have nearly 50% reduction in peripheral tissue insulin 
sensitivity when compared to controls, and they also exhibited 
hepatic insulin resistance and compensatory hyperinsulinemia. 
Joshi B et.al 201419 has done a community-based cross-
sectional study. The study has shown that obese girls with 
PCOS were having hirsutism, elevated blood pressures, and had 
mean insulin higher and the 2 h post 75 g glucose levels when 
compared with non- obese PCOS. Therefore, using Metformin 
for PCOS is attractive because this medication is known to 
improve these variables among adults with PCOS.

The anti-cancer effect of metformin: Metformin activates 
AMPK, which directly or indirectly helps in reduction of 
mammalian target of rapamycin (mTOR) complex 1 levels, 
this mTOR plays an important role in controlling cell growth, 
proliferation, and metabolism.20 Many epidemiological data, 
observational data and laboratory data had suggest a potential 
anticancer effect of Metformin in various cancers like 
hepatocellular carcinoma, cancer breast and colorectal cancer 
and others. While others did not find significant anti-cancer 

effect of using Metformin. 

CONCLUSION
Incidence of insulin resistance is higher in Adolescents during 
their pubertal growth spurt than compared to other periods in life. 
Metformin is a good sensitizer of insulin and its effectiveness 
and efficacy is proved in adolescent and adult patient with type 
2 diabetes mellitus. However, long term controlled studies are 
further required to assess the degree and duration of safety and 
effectiveness of using Metformin in all other diseases apart 
from Type 2 Diabetes Mellitus and Polycystic ovarian disease. 
Metformin appears to be efficacious in reduction of BMI and 
resistance to insulin in hyperinsulinemia children and adolescents 
who are obese in the short term. Longer-term studies in different 
populations are required to establish metformin role in the 
treatment of overweight children. Metformin has been shown 
to reduce weight gain, hyperinsulinemia, and hyperglycemia 
in adults with type 2 diabetes and to reduce progression from 
impaired glucose tolerance to diabetes in those without diabetes.
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Functioning Oxyphil Parathyroid Adenoma: A Case Report
Bharathi MB1, Rakesh BS2, Rajendra Prasad3

CASE REPORT

ABSTRACT

Introduction: Oxyphil parathyroid adenomas are uncommon 
symptoms and signs of patients with this problem are not well 
defined, some times this will mimic the parathyroid carcinoma.
Case report: We are presenting a case of recurrent renal caliculi 
of primary hype rparathyroidism with marked elevation of 
parathyroid hormone (PTH) and calcium levels USG neck and 
MIBI scan reveled left superior parathyroid gland adenoma. 
Patient undewent Endoscopic Assisted Minimally Invasive 
Parathyroidectomy. Histology revealed an oxyphil adenoma. Post 
– operatively, there was a reasonable decline in both PTH, serum 
calcium and serum alkaline phosphatase levels.
Conclusion: Benign oxyphil adenomas may look like parathyroid 
carcinomas, both in terms of signs symptoms and tumour size.
They should be included in the differential diagnosis of patients 
with primary hyperparathyroidism.

Keywords: Recuuernt renal stones, Oxyphilic adenoma, 
Hyperparathyroidism, Parathyroidectomy

INTRODUCTION
Parathyroid glands are mostly composed of chief cells which 
are the se cretory, granule-rich cells responsible for Parathyroid 
Hormone (PTH) release. This hormone is responsible for 
regulating se rum calcium levels and bone metabolism.1 Others 
presnt in the parathyroid glands are oncocytic (or oxyphilic) 
and transitional oncocytic cells. These cell types are larger in 
size than chief cells, will have an aci dophilic cytoplasm, and no 
secre tory granules. The fat composition of para thyroid glands 
increases with age, reaching a maximum of 30% of the gland.2

Symptoms produced by hyperplasia of the parathyroids have 
commonly been classified into three categories: (a) those due 
to skeletal changes; (b) to urinary changes; and (c) due to 
hypercalcemia itself.' Those due to the mechanical effect of the 
tumor such as dysphagia or a feeling of fullness in the neck are 
considered rare since the tumors are usually small in size. While 
symptoms due to pressure per se are undoubtedly rare, it is 
possible for the tumor to be so located that constant irritation to 
the recurrent laryngeal nerve may set up local cutaneous trigger 
areas which will, on stimulation, produce severe episodes of 
coughing and sneezing followed by weakness and, at times, 
syncope. As far as could be determined, symptoms based on 
this factor secondary to parathyroid adenomas have not been 
previously described in the literature

Parathyroid Adenomas: Parathyroid adenomas are benign 
neo plasms mainly derived from chief cells but some times may 
derive from oncocytic or transitional oncocytic cells. Parathyroid 
adenomas have now been largely proven to be monoclonal 
or oligoclonal proliferations3 rather than polyclonal ones. 
On patho logical examination, parathyroid adenomas usually 
appear as well-circumscribed le sions with hypercellularity and 
decreased lipid in both the stroma and cytoplasm. Minimal 
nuclear pleomorphism and mitot ic activity are present. A rim 

of normal com pressed parathyroid tissue at the periphery of the 
lesion is one of the main histological hallmarks of this entity. 
Parathyroid adenomas mostly occurs in the inferior parathyroid 
glands which are more variable in location when compared to 
the superior parathyroid glands.3

CASE REPORT
A 32-year-old male who had symptoms of easy fatigability, 
difficulty and pain during passing urine.Usg of urinary system 
reveled as 3 to 4 non obstructive renal calculi measuring around 
2.6 mm to 4 mm,VUJ caliculus measuring around 5.8 mm X 5.8 
mm causing mild hydronephrosis and non pbstructive left renal 
calculi noted at lower calyx measuring 10 mm x 7.8 MM. under 
went surgery twice and diagnosed as recuurent renal calculi. 
Blood investigations reveled as PTH 218.8 pg/ml (normal 14 
to 72) calcium 13.5 (normal 8.5 to 10.5) and phosphorous2.9 
(normal2.5 to 4.8 mg/dl) and diagnosed as recuurent renal 
calculi secondary to primary hyper parathyroidism, patien 
was refeered to head and neck surgeon to rule our parathyroid 
pathology 
Patient was undergone usg neck which showed as in the 
posterior aspect of upper part of left lobe of thyroid ther is a 
well defined hypoechoic nodule measuring 2.3 X 1 cm with 
hilum like structure and increasedvascularity (Figure-1) apperas 
to be sepate tissue from thyroid gland represents a parathyroid 
adenoma., referred to Head and Neck Servicessurgein for 
further evaluation 
She did not complain of breathing difficulty, stridor or difficulty 
or pain during swallowing. Her menstrual cycle were normal. 
There was no significant family history. On examination, 
her blood pressure was found to be 134/86 mm Hg. Neck 
examination showed that trachea was not deviated, with no 
swellings and cervical lymphadenopathy. Cardiovascular, 
pulmonary and abdominal examinations were within normal 
limits. RFT, LFT and TFT tests were within normal imits.The24-
hour urine calcium(352.8mg/24hrs) elevated but phosphorous 
was with in normal limitis, and patient underwent Tc99 MIBI 
parathyroid scan and MIBI pertechnate subtraction study.MIBI 
images (Figure-1) reveal focal incresed radiotrace uptake at thre 
level of upper pole of left thyroid gland with persistent uptake 
to delayed image, scan findingd suggestive of a diagnosis of left 
superior parathyroid gland adenoma.
then patient was subjected to endoscopic assisted mimimally 
inavasive left parathyroidectomy under general anaesthesia. 
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During surgery, a neck mass (Figure-2) measuring 3.0 x 2.8 x 
1.7 cm and weighing 20 grams was resected.
Histopathology, tumor was composed of uniformly polygonal 
cells displaying round nuclei and eosinophilic granular 
cytoplasm, Portions of the compressed parathyroid gland 
were identified in the connective tissue capsule surrounding 
the adenoma,which was suggestive of an oxyphil parathyroid 
adenoma (Figure-3).

DISCUSSION
Parathyroid adenomas are composed mainly of chief cells and 
they are common cause of primary hyper functing of gland. 
Parathyroid adenomas of the oxyphil cell type, an uncommon 
histologic subtype, are very rare. Warren and Morgan, in 1935, 
were the first to report a functioning oxyphil adenoma of the 
parathyroid.5 because of improper biochemical studies before 
to 1978, oxyphil adenomas of parathyroid were normally 
considered as non-functioning. The diagnostic criteria given 
by Wolpert and Vickery in 1989 for functioning oxyphil 
adenomas includes: (1) Minimum 90% of the adenoma should 
be composed of oxyphil cells, (2) a biopsy or excision of a 
second histologically normal parathyroid gland, excluding the 
diagnostic possibility of hyperplasia and (3) a post-operative 
alleviation of hypercalcaemia.5 The literature has revealed 
around 142 cases of oxyphil parathyroid adenomas till now, 
among them only 124 were found to be functional. 
The parathyroid gland normally weighs about 25-35 mg, 
while an average chief-cell parathyroid adenoma weighs 0.5 
gram. The oxyphil adenoma are known to be heavier, with an 
average weight of 1.2 gram.7 In 2004, Fleisher et al described 
two cases of abnormally large oxyphil parathyroid adenomas 
which weighed 7 and 25 grams.4 In our case, the oxyphil 
adenoma weighed 20 gram, which raised a clinical suspicion 
of a parathyroid carcinoma.6 On microscopic examination, 
oxyphil cells are larger than chief-cells and they are filled with 
eosinophilic cytoplasm, which will explain their large sizes.4 
Serum PTH levels in parathyroid carcinomas are normally 3-10 
times the heigher limit of normal, whereas in benign lesions, 
values are less than twice normal. In our study, the serum 
PTH levels were .20 times the lower limit of normal, which 
suggested that the tumour was a parathyroid carcinoma (which 
mimicked its features). Benign oxyphil parathyroid adenomas 
may resmble parathyroid carcinomas, both in terms of signs and 
symptoms, blood parameters and tumour sizes. 
Ectopic parathyroid adenomas are a cause for failures of primary 
surgeries and there fore, a preoperative proper localization of 
the lesion by doing investigations, such as seastimibi scan, 
positron emission tomography scan and CT scan, will helps 
surgeons [7]. Though Tc-99m-sestamibi scan uptake scan 
was performed in our study, it has been found to be useful in 
detecting metabolically active oxyphil adenomas and especially, 
when pre-operative calcium level is greater than 9.5mg/dl. This 
helps in mitigating the risk of a bilateral neck exploration and 
the need of a second surgery, to locate for ectopic parathyroid 
glands.6

Differential Diagnosis
Parathyroid adenomas are normally encountered dur ing the 
course of evaluating the etiology of diagnosed or suspected 
primary hyperparathyroidism. Primary hyper parathyroidism is 

PTH
pg/ml

Serum 
calcium  
mg/dl

Serum  
phosphate

mg/dl
Normal range 11.1–9.5 8.5–10.1 2.5–4.8
Pre op 218.8 13.5 2.9
Post op 14.51 10.1 2.5

Table-1: Blood values

Figure-1: Tc 99 MIBI Scan – parathyroid adenoma

Figure-2: Adenoma specimen

Figure-3: Histopath of oxyphil adenoma

defined by irregularly elevated PTH production, by abnormal 
parathyroid tissue, causing hypercalcemia. The primary cause 
of primary hyperparathyroidism mainly includes parathyroid 
adenoma, parathyroid gland hyperplasia, double gland 
adenomas, and parathyroid carcinoma. Most common is single 
gland parathyroid adenoma, contributing for about 85% of 
all cases of pri mary hyperparathyroidism. A rare condition 
which mimics primary hyperparathyroidism is benign famil ial 
hypocalciuric hypercalcemia (BFHH). This familial condition 
results from genetic pathology in the cal cium receptors in the 
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renal systems and cannot be corrected by removal of parathyroid 
gland.7

CONCLUSION
Oxyphil adenomas some time in presentation will resemble 
Parathyroid carcinomas, both in symptoms,signs and tumour 
size. A team approach in an tertiary care setting, will help in 
preventing a prolonged and stormy post-operative course 
in such type of patients. Functioning oxyphil parathyroid 
adenomas should be in mind in the differential diagnosis of 
patients with primary hyperparathyroidism, who present with 
atypical blood calcium, PTH and alkaline phosphatase values 
and clinical manifestations.
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Identification of Facial Shape by Applying Golden Ratio in Ethnic 
Kashmiri Population
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ORIGINAL RESEARCH

ABSTRACT

Introduction: The golden ratio is a mathematical ratio with 
special properties and aesthetic significance. Deviations from this 
ideal can result in health problems and such individuals could be 
at risk of developing various respiratory, jaw and maxillofacial 
disorders. Aim of study: Identify the individuals with long face, 
short face and normal face by applying the golden ratio.
Material and methods: Total 400 subjects were selected for the 
study with equal number of males and females. Anthropometric 
measurements were done by using sliding and spreading callipers. 
Physiognomic facial height, width of face, and physiognomic 
facial index were measured. After measurements, each subject 
was compared regarding the ratio between the physiognomic 
facial height and bizygomatic width. The golden ratio of 1.6 
was correlated. The shape was taken normal face when the ratio 
approximates to 1.6; long face when its ratio was larger than 1.6; 
and short face when the ratio was smaller than 1.6.
Results: Based on the golden ratio, our results showed that out of 
200 subjects in males, 40 (20%) had normal face, 120 (60%) had 
a short face and 40 (20%) had long face. In females, 63 (31.5%) 
had normal face, 107 (53.5%) had short face and 30 (15%) had 
long face. The physiognomic vertical height and width of the face 
showed significant sexual difference in two groups.
Conclusion: Golden ratio is a simple method to identifying 
individuals with long or short faces and this can facilitates 
us for early preventive and corrective interventions so that the 
population can lead a healthy and normal life.

Keywords: Anthropometry, Facial shape, Golden ratio

INTRODUCTION
Golden ratio or divine ratio is a mathematical ratio believed to be 
the most esthetically pleasing and harmonious means of design. 
The various statistical analyses indicate that people giving 
involuntary preference to the proportions that approximates the 
divine ratio.1 It is widely accepted that human body fallows the 
golden ratio. Nature has designed the human body so that its 
members are duly proportional to frame as whole.
Golden proportion has been widely used in medical fields like in 
prosthodontics, surgery, orthodontic, facial attractiveness, and 
in the development oxygen therapy facial masks.2,3 Ideal facial 
proportions are universal regardless of race, sex and age and are 
based on the phi ratio of 1.618 and deviations from this ideal 
can result in health problems.4 Corrective procedures that return 
the face to this ideal will improve health problems.
The present study was carried out to determine the deviation 
from golden ratio among two genders and to identify the 
individuals with long face, short face and normal face by 
applying the golden ratio and hence such an individual could 
be at risk of developing maxillofacial or respiratory or jaw  
disorders.

MATERIAL AND METHODS
After approved by institutional ethics committee, the study was 
conducted in Government Medical College, Srinagar and the 
local population served as subjects. Patients provided written 
informed consent before inclusion. The subjects excluded 
from the study include subjects having mixed ethnic origin, 
or who had a history of facial trama or any type of facial 
surgery. The study group consisted of 400 subjects with equal 
number of males and females. The age range was 18-30 years. 
Anthropometric measurements were done by using sliding and 
spreading callipers. Physiognomic facial height, width of face, 
and physiognomic facial index were measured. For accuracy 
every measurement was taken thrice. A third reading was 
taken final one if the initial two measurements showed a large 
discrepancy and the two closer readings were then used. The 
physiognomic facial height and bizygomatic width measurement 
of each subject were calculated. The golden proportion of 1.6 
was correlated. The shape was taken normal face when the ratio 
approximates to 1.6; long face when its ratio was larger than 
1.6; and short face when the ratio was smaller than 1.6.

STATISTICAL ANALYSIS
Graph Pad Prism software, version 3.00 was taken for statistical 
analysis. The measurements were presented as total number 
percentage (%), mean and standard deviation (SD). To test the 
values between two sexes Independent t test was done. P < 0.05 
were considered as significant. 

RESULTS
Based on the golden ratio, our results showed that out of 200 
subjects in males, 40 (20%) had normal face, 120 (60%) had 
a short face and 40 (20%) had long face. In females, out of 
200 subjects, 63 (31.5%) had normal face, 107 (53.5%) had 
short face and 30 (15%) had long face (Table-1, Figure-1). 
Statistically significant difference were seen in only in normal 
faces in two genders (p=0.0117)
The linear distance measurements of the two genders (male 
and female) are presented in Table-2 and Figure-2. The mean 
physiognomic facial height was more in males (175.25±12.16mm 
vs. 173.23±11.98mm) as compared to females, this was 
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statistically significant (p=0.0127). The mean physiognomic 
facial width was also more in males (108.60±9.61mm vs. 
105.10±13.67mm) and statistically significant as compared to 
females (p= 0.0032).
The facial index measurements of the two genders (male and 
female) are presented in Table 2 and figure-2. Total facial index 
(TFI) was calculated in all subjects and results revealed that the 
mean facial index in males was 1.59±0.16 and in females it was 
1.58±0.19. No significant sexual difference was found in facial 
index (p =0.5694).

DISCUSSION 
Medical professionals are now realizing that understanding 
the golden ratio can have a strong impact to achieve ideal 
human health and it is suggested that understanding golden 
ratio can overall improve human health problems particularly 
maxillofacial and respiratory problems. From the bone 
structures to internal organs, the golden ratio is expressed 
throughout in human body in innumerable ways (e.g, normal 

heart shape, normal airway passage etc). These examples are 
just the beginning of the endless number of ways the golden 
ratio governs our body, formation and functioning. Keeping 
in mind that face in particular, is the most expressive part 
of the human body, responsible for visual evaluation and 
recognition,3,5 we carried out a study on facial morphology 
and applied golden ratio to the obtained quantitative data and 
classified the result in the form of different facial shapes. In 
our study, we found that the physiognomic facial height and 
facial width of the face were greater in males with significant 
sexual dimorphism in two groups. In the present study, we also 
found that males significantly deviates from the ideal golden 
ratio (golden faces) as compare to females. P. Saraswathin6 
in a similar type of study also reported sexual dimorphism of 
face and found that males significantly deviate from the golden 
ratio as compared to females. Packiriswamy et. al.7 in their 
study of facial morphology, showed variations according to 
gender and race. Only 60 subjects had a regular face shape, and 
remaining 240 subjects had irregular face shape (short and long) 
and suggested that facial morphology can be a important tool 
to find out various types of faces so that early preventive and 
corrective measures can be taken to avoid respiratory and facial 
disorders. Zhuang et. al.8 in their study of facial morphology 
among gender, ethnicity and age groups, reported statistically 
significant differences in facial anthropometric dimensions and 
suggested that respiratory equipment manufacturers can design 
various respiratory devices for supplying respiratory protective 
equipment to their employees. Mohammad et. al.9 in their 
study of multiracial facial golden ratio and evaluation of facial 
appearance, reported that no significant association was found 
between golden ratios. Liu et al.10 studied “three-dimensional 
analysis of facial morphology” and reported sexual dimorphism 
for facial features in both the Chinese and African American 
populations. Jefferson4 in their study stated that deviation from 
the standards (golden ratio) can result in the development of 
facial abnormalities and disorders. 
Sinus cavities tend to be narrow in people having longer faces 
as compared to normal faces, this results turbulent airflow 
and breathing problems. These people breath through their 
mouth which contributes these people for snoring and sleep 
apnea.4,11-13 People with shorter faces tend to have abnormal 
jaw development which causes excessive pressure on the 
temporomandibular joint. In short faces people, jaw is poisoned 
in such manner that interferes brain blood flow, results frequent 
headaches and it further detoriates on clenching and grinding 
the teeths.4,14,15

CONCLUSION
Golden ratio is a simple method to identifying individuals 
having various types of faces in population so that the early 
preventive measures can be taken to avoid respiratory, sleep and 
maxillofacial disorders so that the population can lead a healthy 
and normal life.
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Figure-2: Showing mean facial parameters in two genders

Facial type Female (n=200) Male (n=200) p value
Normal face 63 (31.5%) 40 (20%) 0.0117*

Short face 107 (53.5%) 120 (60%) 0.2258
Long face 30 (15%) 40 (20%) 0.2361
Values are expressed as percentage (%) and total numbers, *=sig-
nificant

Table-1: Comparison of facial types between two genders.

Parameters Male (n=200) Female (n=200) p value
Facial height 175.25±12.16 173.23±11.98 0.0127*

Facial width 108.60±9.61 105.10±13.67 0.0032*

Facial index 1.59±0.16 1.58±0.19 0.5694
Values are expressed as mean ± standard deviation, *=significant,

Table-2: Comparison of facial measurements between different 
genders.
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Vitamin D Deficiency: A Factor For Exacerbation of COPD: Myth or 
Fact
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ABSTRACT

Introduction: Chronic obstructive pulmonary disease (COPD) 
and vitamin D deficiency are two very common disease 
entities in our present health scenario. Although a number of 
pathophysiological mechanisms have been described linking 
the presence of hypovitaminosis D with the risk of development 
and severity of COPD, no conclusive results are available. So, 
this study was taken up to determine the association of vitamin 
D deficient status with the prevalence and severity of COPD 
and also to compare its association between stable COPD and 
exacerbations.
Material and methods: The study was a cross-sectional study 
conducted in the Dept. of Medicine and Physiology, Silchar 
Medical College and Hospital, Silchar, Assam with 180 COPD 
patients of which 41.11% presented with exacerbations. 
Results: The studied population showed a mean age of 63.29 
years (SD 10.73 years) with a male to female ratio of 5.92:1. 
The presence of hypovitaminosis D was in 48.14% patients with 
moderate disease, 70.11% patients with severe COPD and 82.05% 
patients with very severe disease. In patients with exacerbations, 
64.86% cases were found to be vitamin D deficient. Although the 
frequency of vitamin D deficiency significantly correlated with 
the severity of COPD, no statistical association in prevalence was 
found between stable COPD and those with exacerbations
Conclusion: The pleotropic effects of vitamin D have made it 
a common factor in the development and severity of various 
respiratory diseases including COPD. Larger studies are required 
to find the exact degree of co-relation between these two disease 
entities.

Keywords: Chronic Obstructive Pulmonary Disease, Vitamin D 
deficiency, exacerbation of COPD

INTRODUCTION
Chronic obstructive pulmonary disease (COPD) is characterized 
by airflow limitation that is not fully reversible and which is 
associated with significant extra pulmonary effects that may 
contribute to its severity and prognosis in individual patients.1

Vitamin D deficiency and insufficiency are common in patients 
with COPD. The prevalence of hypovitaminosis D varies from 
31-77% in patients with COPD among various stuides.2-4 The 
precise role of vitamin D in the pathogenesis of COPD is 
unclear however studies have described that vitamin D can alter 
the activity of various immune cells, regulate airway smooth 
muscle and inhibit inflammatory responses.5-7 The dietary intake 
of vitamin D is also reduced in COPD patients particularly in 
elderly.8-9 Patients with certain gene variants of the vitamin D 
transport protein shows significant correlation between serum 
levels of vitamin D and severity of COPD. Polymorphisms of 
the vitamin D binding protein have also been reported to reduce 
the risk of developing COPD or preventing its exacerbations.10-11

 The association of hypovitaminosis D with the prevalence and 

severity of COPD as well as its contribution to exacerbations 
has been carried out by a number of researches but a huge 
disparity in the results still exists. So, keeping this in view, 
the following study was taken up with the following aims 
and objectives. Firstly to study the vitamin D deficiency and 
insufficiency prevalence in patients with moderate to severe 
COPD and secondly, to determine and compare the prevalence 
of hypovitaminosis D in stable patients and patients with 
exacerbations of COPD.

MATERIAL AND METHODS
The study was a single centre, cross-sectional study, conducted 
in the Department of Medicine and Physiology, Silchar Medical 
College and Hospital, Silchar, Assam, for a period of 6 months 
from November 2015 to April 2016. The ethical committee 
of the institute gave the approval for the study. A total of 180 
patients with moderate to severe COPD were included in the 
study.
The inclusion criteria were patients with moderate to severe 
COPD who gave written consent for the study. Patients who 
failed to comply with the study protocol, patients with FEV 1 
/ FVC > 0.7 after bronchodilator administration and patients 
with mild COPD were excluded from the study. Also excluded 
were patients with concomitant history of tuberculosis, cystic 
fibrosis, lung malignancy, sarcoidosis, ILD and patients on 
antiepileptic drugs, glucocorticoids, antiretroviral drugs and 
antiestrogen drugs.
All patients were evaluated with a detailed history and physical 
examination. Relevant investigations including estimation of 
vitamin D levels were done in all cases. The diagnosis and 
staging of COPD was made according to the GOLD criteria 
by spirometry and bronchodilator testing and patients were 
classified into moderate, severe and very severe COPD on the 
basis of their FEV1/FVC ratios.
The presence of vitamin D deficiency was defined as 25(OH)D 
levels < 20.0ng/ml, Vitamin D insufficiency as 25(OH)D levels 
20ng/ml- 29ng/ml and Vitamin D sufficiency as 25(OH)D levels 
>30ng/ml-100ng/ml and toxic >150ng/ml.
The data entry and analysis were done using Microsoft Excel 
and SPSS software packages. The significance of difference 
between two proportions was carried out using Fisher’s exact t 
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test. The statistical significance was accepted with a P value of 
less than 0.05

RESULTS 
The studied population showed a mean age of 63.28 years (SD 
10.725 years) with a male to female ratio of 5.92:1. A history 
of smoking was present in 81.66% of the patients. The most 
common presenting symptom was dyspnoea in 73.33% patients 
followed by fatigue in 65.55% of the patients. Fever was present 
in 36.11% of the patients. 
After spirometric evaluation and bronchodilator testing 30% 
of the patients were classified into moderate COPD, 48.33% 
were classified as severe COPD and 21.6% patients were 
found to have very severe disease. Hypovitaminosis D ie. both 
deficiency and insufficiency was present in 48.14% patients in 
moderate disease, 70.11% patients in severe COPD and 82.05% 
patients with very severe disease (Figure-2). The presence 
of both vitamin D deficiency and insufficiency showed a 
positive co-relation with increase in severity of COPD and was 
significantly high in patients with severe and very severe disease 
when compared with patients with moderate disease; 48.14% 
vs 70.11% between moderate and severe COPD, p- 0.012 and 
48.14% vs 82.05% between moderate and very severe COPD, 
p- 0.001. However, there was no statistical significance in the 
occurrence between the severe and very severe groups (70.1% 
vs 82.05%, p- 0.19)
Of the 180 patients, 74 of them (41.11%) presented in 
exacerbation. The frequency of exacerbation increased with the 
severity of the disease and was present in 11 patients (14.8%) 
with moderate disease, 32 patients (43.24 %) with severe 
COPD and 31 patients (41.89%) with very severe disease. Of 
the total 74 patients with exacerbations, 48 of them had vitamin 
D deficiency (64.86%). When compared to patients with stable 
COPD, the presence of vitamin D deficiency in the exacerbation 
group was not statistically significant (66.98 % in stable COPD 
vs 64.86% in exacerbation patients, p- 0.87) (Figure-3).
The duration of hospital stay was 6.538 days (SD -1.513 days) 
in the stable COPD group and 8.405 days (SD- 1.63 days) in 
patients with exacerbation (p- <0.001). However there was no 
association between the duration of hospital stay and vitamin 
D levels.

DISCUSSION
The study was conducted in the Department of Medicine and 
Physiology, Silchar Medical College and Hospital to determine 
the prevalence of vitamin D deficiency and insufficiency in 
patients with moderate to severe COPD and to compare the 
prevalence of hypovitaminosis D in stable patients and in 
patients with exacerbations of COPD.
The studied population showed a mean age of 63.288 years 
(SD 10.725 years) with 62.2% cases being above 60 years of 
age. 85.55 % of the study population were males. A history of 
smoking was present in 81.66 % of the population, and was also 
more common in males than their female counterparts. This is 
in conjunction with various studies conducted by Parasuramalu 
et al, Jindal et al and Mahesh et al which showed that the 
prevalence of COPD increases with age and is more common 
in males. Also the association is more common in people who 
smoke than in those who are non smokers.12-14 
 Exertional dyspnoea followed by fatigue were the most common 
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Figure-2: Comparison of Vitamin D levels between stable COPD and 
patients with Exacerbations

Total number of patients (n) 180
Sex
Male
Female

154 (85.55%)
26 (14.44%)

Age (years) 63.288±10.725
Smoking History + 147 (81.66%)
Presenting Complaints
Exertional Dyspnoea
Fatigue
Cough
Fever
Musculoskeletal Pain

132 (73.33%)
118 (65.55%)

72 (40%)
65(36.11%)
54 (30%)

COPD Stage
Moderate
Severe
Very Severe

54 (30%)
87 (48.33%)
39 (21.66%)

Exacerbation + 74 (41.11%)
Table-1: Baseline characteristics of the study population

presenting symptoms among the patients, present in 73.33% 
and 65.55% of the patients respectively. Although in most 
of the reports on COPD dyspnoea, particularly with physical 
activity is the most common presenting symptom, fatigue may 
be explained to a certain extent to the presence of Vitamin D 
deficiency among the study patients. A study conducted by 
Hornikx et al showed significant improvement in inspiratory 
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muscle strength and oxygen consumption with supplementation 
of vitamin D.15-16

In our study, the presence of hypovitaminosis D ie. both 
deficiency and insufficiency was 48.14% in patients in moderate 
disease, 70.11% patients in severe COPD and 82.05% patients 
with very severe disease. The FEV1 level in COPD patients 
had a significant correlation with circulating level of serum 25-
OH D unlike healthy smokers which was found in the study by 
Janssens et al.17 Although increased intake of vitamin D appears 
to be associated with better lung function and reduced prevalence 
of COPD, however no relationship between low basal levels of 
vitamin D and deterioration of respiratory function was found 
when a study comparing patients mild to moderate COPD with 
current smoker was carried out.18

 Our study revealed, no difference in the presence of vitamin 
D deficiency in patients with stable disease compared to those 
with exacerbations (66.98 % in stable COPD vs 64.86% in 
exacerbation patients, p- 0.87). This finding has similarities 
to the trial conducted by Lehouck et al on the effectiveness of 
incidence of exacerbation in COPD patients with high doses 
of vitamin D supplementation. No significant differences were 
found in time to first exacerbation or first hospitalization due 
to COPD, the annual rate of exacerbations or mortality.19 A 
number of other studies are going on ((VidiCo, NCT00977873, 
Lung VITAL substudy) to determine the effectiveness of 
vitamin D supplementation on the risk and frequency of COPD 
exacerbations and results should be available soon. 

CONCLUSION
The presence of vitamin D deficiency is common among 
patients with COPD and the frequency increases with the 
severity of the disease. Although our study could not conclude 
showing any correlation between the exacerbations of COPD 
with the presence of vitamin D deficient status, larger studies 
with greater number of patients and longer duration of follow 
up are necessary to determine the exact degree of association 
between these two common phenomenon.
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ABSTRACT

Introduction: In order to extend the intraoperative analgesia into 
postoperative period, following spinal anaesthesia, various spinal 
adjuvants are being used in anaesthetic practice. Dexmedetomidine 
is a centrally acting α2 agonist that provides excellent sedation 
without respiratory depression. Therefore, present study was 
undertaken to evaluate the efficacy of Dexmedetomidine to 
hyperbaric Bupivacaine intrathecally in infraumbilical surgeries. 
Material and Methods: The present prospective study enrolled 
50 inpatients of 18-60 year of either sex for various elective infra-
umbilical surgeries under Sub-Arachnoid Block. The patients 
were randomly divided into two groups, to receive bupivacaine 
(15 mg) in both the groups with + 0.5 ml normal saline in group 
A and 5 μg dexmedetomidine diluted with normal saline (0.5 ml), 
total 3.5ml dose in each group. The onset and duration of sensory 
and motor block, doses of rescue analgesia were evaluated. The 
statistical analysis of obtained data was carried out by using 
statistical package for social science (SPSS) evaluation version 
20. The level of significance considered at p< 0.05 using Chi-
square test. 
Results: Mean time for onset sensory block was 4.34 ± 0.74 
minutes in group A and 3.14±1.23 minutes in group B with 
insignificant p value. Mean time for onset motor block was 
5.45 ± 0.7 minutes in group A and 4.27 ± 0.24 in group B with 
insignificant p value. There was increased duration of both sensory 
and motor block after addition of 5 mcg Dexmedetomidine to 15 
mg of 0.5% hyperbaric Bupivacaine in spinal anaesthesia along 
with significant difference noted in both the groups regarding 
number of doses of rescue analgesia. 
Conclusion: The present study concludes that as Dexmedetomidine 
offers better properties that includes hemodynamic stability with 
minimal side effects along with better post-operative analgesia, 
it can be employed in infra-umbilical surgeries as an neuraxial 
adjuvant to hyperbaric Bupivacaine.

Keywords: Dexmedetomidine; Bupivacaine; Technique

INTRODUCTION
Spinal anesthesia is the most frequently used method for lower 
abdominal surgeries as this technique is easy to administer as 
well as very economical. However, spinal anesthesia using short 
duration local anesthetics poses difficulty in management of 
postoperative pain, henceforth use of early analgesic is needed 
in the postoperative period.1 Therefore, in order to extend the 
intraoperative analgesia into postoperative period, following 
spinal anaesthesia, various spinal adjuvants like buprenorphine 
and fentanyl, morphine, ketamine, clonidine are being used 
in anaesthetic practice. Such adjuvants have been helpful 
in induction of early ambulation along with prolongation of 
analgesia but at the expenses of their related adverse effects.2

These adjuvants (especially opioids) are associated with side 
effects like pruritus, respiratory depression, urinary retention, 
post-operative nausea and vomiting which limit their use. 

Hence, intrathecal α-2 agonists are used as adjuvants to local 
anesthetics to increase the effects of local anesthetics without 
producing respiratory depression.3

Dexmedetomidine is a short term medication for sedation/
analgesia in the intensive care unit. It is centrally acting α2 
agonist approved by United States FDA for ICU sedation 
upto 24 hours. It results in excellent sedation without causing 
respiratory depression, provides analgesia and has sympatholytic 
properties.4 Hence present study was undertaken to assess 
the efficacy of Dexmedetomidine to hyperbaric Bupivacaine 
intrathecally in infraumbilical surgeries.

MATERIAL AND METHODS
The present prospective study enrolled 50 inpatients of 18-60 
year of either sex in the Rama Medical College, Ghaziabad 
with ASA I and II physical status admitted for various elective 
infra-umbilical surgeries under Sub-Arachnoid Block. Patients 
on antiarrhythmic drugs, beta blockers, anticoagulants, ACE 
inhibitors, pregnant women, contraindications to spinal 
anaesthesia like patient refusal, were excluded from the study. 
Informed written consent was obtained pre-operatively from 
patients. Patients were advised fasting 6 hours prior to surgery 
and were premedicated with tablet Ranitidine and tablet 
Alprazolam. The patients were randomly divided into two 
groups, to receive bupivacaine (15 mg) in both the groups with 
+ 0.5 ml normal saline in group A and 5 μg dexmedetomidine 
diluted with normal saline (0.5 ml), i.e. 3.5ml dose in each 
group.
Routine baseline monitors such as pulse, blood pressure, 
heart rate and respiratory rate, ECG were recorded. Peripheral 
intravenous line was secured and following infusion of 15 ml/kg 
of ringer lactate solution over 15-30 minutes, lumbar puncture 
was performed under aseptic preparation using a 25G Quincke 
spinal needle at L3-L4 position with patient in sitting or lateral 
position by using midline approach after the local infiltration 
with 2% lignocaine. Immediately after the intrathecal injection 
over 10-15sec approximately, the patients were made to lie 
supine. All the vital signs were monitored intra-operatively 
which were recorded at interval of 5 minutes initially upto half 
an hour of surgery followed by interval of 10 minutes towards 
the end of surgery.
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The study evaluated onset as well as duration of sensory and 
motor block, doses of rescue analgesia given post-op within 
12 hours of surgery. The time taken to reach T10 dermatome, 
Bromage 3 scale and regression of block to S1 dermatome and 
Bromage 0 were recorded. The pin prick method at midclavicular 
line anteriorly every 15 min was used to evaluate the time of 
onset of sensory block. Modified Bromage scale was used to 
assess motor block was assessed and intraoperative sedation 
was evaluated by Modified Ramsay sedation scale.2,5 

STATISTICAL ANALYSIS
The statistical analysis of data was done by using statistical 
package for social science (SPSS) evaluation version 20. 
Mean and standard deviation were calculated and the level of 
significance considered at p< 0.05 using Chi-square test.

RESULTS
Table-1 shows Onset and recovery of sensory and motor blocks. 
Mean time for onset sensory block was 4.34 ± 0.74 minutes in 
group A and 3.14±1.23 minutes in group B with insignificant p 
value. Mean time for onset motor block was 5.45 ± 0.7 minutes 
in group A and 4.27 ± 0.24 in group B with insignificant p value. 
Mean time taken for sensory regression to S1 was 172±13.15 
minutes in group A and 327.22±21.11 in group B with significant 
p value <0.05. Mean time taken for motor block regression to 
Bromage 0 (in min) was 153 ±12.13 minutes in group A and 
305 ± 9.78 in group B with significant p value <0.05. There 
was significant difference noted in both the groups regarding 
number of doses of rescue analgesia.

DISCUSSION
Alpha-2 adrenergic agonists have been a topic of interest as an 
alternative to neuraxial opioids.6 Clonidine, an α2-adrenergic 
receptor (α2-AR) agonist, has been widely used and investigated 
as an analgesic adjuvant for anesthesia and pain therapy. 
Dexmedetomidine belongs to the same class but have more 
favorable and different pharmacokinetic profile. It was first 
introduced as a short-term intravenous sedative in the intensive 
care unit. But as this drug also demonstrates analgesic properties 
related to α2-AR binding and is 8-10-fold more selective for α2-
AR than clonidine, thus it can be used as a systemic analgesic 
adjuvant, mainly in the acute perioperative setting.7

Kanazi GE et al8 conducted a study to evaluate the effect of dose 

of 3 microg of dexmedetomidine and 3 microg of clonidine, 
as an adjunct to intrathecal bupivacaine, and found that both 
produces a similar increase in the duration of the both motor and 
sensory block along with lack of sedation and hemodynamic 
stability. Kalso et al9 also reported similar effects. Raval DL 
et al10 also compared dexmedetomidine v/s clonidine with 
bupivacaine intrathecally in lower limb surgeries and concluded 
that both Dexmedetomidine 3µg and Clonidine 30µg when 
used as an adjuvant to intrathecal hyperbaric Bupivacaine 0.5% 
15mg provides early onset of both motor and sensory block, 
increases two segment regression time and delayed motor and 
sensory blockade as well as prolonged postoperative analgesia. 
Hence, it was evident that 3-5μg Dexmedetomidine would 
be equipotent to 30-45μg Clonidine when used as a neuraxial 
adjuvant to Bupivacaine.5

The present study compared patients with similar demographic 
profile, type and duration of surgery and revealed that there was 
early onset as well as increased duration of both sensory and 
motor block after addition of 5 mcg Dexmedetomidine to 15 
mg of 0.5% hyperbaric Bupivacaine in spinal anaesthesia. In 
the present study, the dexmedetomidine group also required 
significantly less number of rescue analgesics as compared to 
bupivacaine group. Similarly Mahendru V et al11 commenced 
a similar study and revealed that intrathecal dexmedetomidine 
results in prolongation of motor and sensory block, hemodynamic 
stability and decreased need of rescue analgesics in 24 hours 
post-operatively as compared to fentanyl, clonidine or alone 
bupivacaine. Shukla D et al,12 Patro SS et al,2 Ch. Srinivas Rao et 
al5 also reported that onset of anesthesia was more rapid as well as 
of increased duration in the dexmedetomidine group. The direct 
stimulation of pre- and post-synaptic α2 adrenoreceptors present 
in the dorsal grey matter of spinal cord leads to inhibition of 
the the release of nociceptive neurotransmitters resulting in the 
analgesic action of intrathecal or epidural dexmedetomidine.13

CONCLUSION
The present study concludes that Dexmedetomidine 
intrathecally as an adjuvant to plain bupivacaine results in 
significant prolongation of sensory and motor blockade as well 
as significantly less number of rescue analgesics as compared 
to bupivacaine group. Thus, as it offers better properties that 
includes hemodynamic stability with minimal side effects along 

Group A (bupi-
vacaine (15 mg) 
+ 0.5 ml normal 

saline, total 
3.5ml dose)

Group B (bupivacaine 
(15 mg) + 5 μg dexme-

detomidine diluted with 
0.5 ml normal saline, 

total 3.5ml dose)

 P  
value

Age 42 ± 5.02 41 ±4.75 >0.05
Mean time for onset sensory block (in min) 4.34 ± 0.74 3.14±1.23 >0.05
Mean time for onset motor block (in min) 5.45 ± 0.7 4.27 ± 0.24 >0.05
Mean time taken for sensory regression to S1 (in min) 172±13.15 327.22±21.11 <0.05
Mean time taken for motor block regression to Bromage 0 (in min) 153 ±12.13 305 ± 9.78 <0.05
Rescue Analgesia (number of analgesia given post-op within 12 hours of surgery)

0
1
2
3

0
0
4
21

0
14
10
1

<0.05

Table-1: Onset and recovery of sensory and motor blocks 
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with better post-operative analgesia, it can be employed in 
infra-umbilical surgeries as an neuraxial adjuvant to hyperbaric 
Bupivacaine.
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Phenomenology of Obsessions and Compulsions in Indian Patients
Manjunath Rajashekharaiah1, Pravin Verma2
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ABSTRACT

Introduction: Obsessive Compulsive Disorder (OCD) is an 
anxiety disorder almost equally common in men and women. 
Lifetime prevalence in India is 0.6%. It causes distress and 
interference in functioning. Theories of obsessive compulsive 
neurosis involve psychological explanation. Males have earlier 
age of onset and are more likely to be unmarried. Early onset was 
associated typical presentation like presence of sexual obsessions, 
hoarding repeating rituals and need to touch compulsions. Cleaners 
and washers were mostly females. Doubt and Yielding were most 
common forms of obsessions and compulsions respectively. Dirt 
and contamination was the most common content of obsession. 
‘Phobic ruminative’ patients had better prognosis than ‘obsessive 
compulsive’.
Material and Methods: Sociodemographic data of 50 
consecutive patients with OCD diagnosed with ICD-10 criteria 
were collected and assessed on YBOCS. 
Results: 46% patients were between the age group of 18-25yrs, 
56% were female, 62% were married. Thinking (78%) and Fears 
(46%) were the commonest form of obsessions. Contamination 
(60%) and sexual content (26%) were the commonest content. 
Yielding (78%) was the commonest compulsion. Single and 
multiple forms of obsessions were present in 38% and 62% 
respectively. Single and multiple content of obsessions was 
present in 42% and 58% respectively. Doubts and thinking were 
the most common forms of obsessions in below and above 30 
years of age respectively. Yielding and controlling compulsions 
were more common in people less and more than 30 years 
respectively. Thinking was commonest form in males (95.45%) 
and females (64.28%). Contamination was the commonest 
content of obsession in males (63.63%) and females (57.14%). 
Yielding was the commonest compulsion in males (68.18%) and 
females (85.71%).
Conclusion: Thinking and Yielding were the commonest form of 
obsession and compulsion respectively in patients younger than 
30 years in both genders irrespective of the marital status while 
contamination was the commonest content of obsession. Also fear 
was the commonest form in single group. Among the content of 
obsessions, sexual was more common in males and religious in 
females. Multiple obsessions were more common than single. 
Generally, cleaning was commonest type of compulsion.

Keywords: Obsessive compulsive disorder, Phenomenology, 
Form, Content.

INTRODUCTION
Obsessive Compulsive Disorder (OCD) is an anxiety disorder 
characterized by presence of two distinct phenomena: obsessions 
and compulsions. Prevalence rates of OCD in the range of 2 to 
3 percent and in India it is lower (0.6%).1 It is almost equally 
common in males and females, although males tend to have an 
earlier onset. 
According to ICD – 10, for a definite diagnosis of OCD, 
obsessional symptoms or compulsive acts, or both, must be 
present on most days for at least 2 successive weeks and be a 

source of distress or interference with activities.2 For centuries, 
the symptoms were believed to be due to satanic possession 
and treatment involved exorcism. By the end of 19th century 
OCD was supposed to be a manifestation of melancholy or 
depression. By the beginning of 20th century, theories shifted 
towards psychological explanation like unconscious conflicts 
and isolation of thoughts and behaviours from the emotional 
antecedents after Sigmund Freud’s writings on psychoanalysis. 
He conceptualized that OCD occurred as a result from fixation 
at the anal level of psychosexual development. Defense 
mechanism isolation, undoing, and reaction formation came 
into play that led to symptom formation of OCD. 
Estimated prevalence in various studies ranges from 0.4-2.5%.4,5 
Incidence in adult psychiatric patients ranges from 0.6% to 2% 
of outpatients.6 A epidemiologic study from India found lifetime 
prevalence of 0.6%.7 Males have significant earlier age of onset 
than females.8 Early age of onset was associated with presence 
of sexual obsessions, hoarding repeating rituals and need to 
touch compulsions.9 
Males and females were almost equally represented among 
compulsive checkers. Women more often have compulsive 
washings (66%) and avoidance (26%).10,11 Higher percentage 
of bachelorhood/celibacy has been reported in OCD patients as 
compared with matched controls.12 Celibacy rate was found to 
be 40% for men and 39.6% for women.5 
 “Form” refers to structures of “phenomena” and “content” refers 
to meaning reflected. Six forms of obsessions were identified. 
Obsessive doubt, Obsessive Impulse, Obsessive fear, Obsessive 
image, Obsessive thought and Miscellaneous.13 Another study 
described Forms of Obsessions as fears, ruminations, doubts, 
impulses, mental rituals, discrete thoughts, affects and images.14 
Prognostic significance of phenomenology was doubtful if 
content of obsessions is of much consequence as prognostic 
tool.15 
In case of compulsions two distinct “Forms” were identified by 
most of authors namely yielding and controlling compulsions. 
Yielding compulsion is a compulsive net that gives expression 
to the underlying obsessive urge. Controlling compulsion is a 
compulsive act that tends to divert the underlying obsession 
without giving expression to it. 
One study found the below frequency of “content” of obsessions 
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- Dirt / Contamination 46%, Aggression 29%, inanimate 
impersonal 27%, religion 11%, sex 10 % and miscellaneous 
22%. Yielding compulsions were the most common form of 
compulsion.13 Another Indian study found fear 55% and dirt/
contamination 32% to be most common form and contents 
of obsession respectively. Repeating and rituals were most 
common types of compulsions.16 
A western study found contamination 45%, doubt 42%, somatic 
36% to be most common among obsessions and checking 63%, 
washing 50% and counting 36% to be most common among 
compulsions.17 Another study found repeating 40%, checking 
35% and cleaning 51% as most common types of compulsions.18 
Follow up studies have indicated that ‘phobic ruminative’ 
patients do better than obsessive compulsive.12,19 
Phenomenology refers to the exact study and precise 
description of psychic events, which are a primary requisite for 
the understanding of psychiatric disorders. This study would 
try to look whether there is any changing trend with respect to 
phenomenology and some demographic variables in OCD over 
the years. 
Aims of this study were to study Socio-demographic variables of 
patients with OCD and to study phenomenology of obsessions 
and compulsions.

MATERIAL AND METHODS
The Study was conducted at Out Patient Department of 
Vijayawada Institute of Mental Health and Neuro Sciences 
(VIMHANS), Vijayawada from 2011 to 2012 with 50 
consecutively patients diagnosed as OCD as per ICD-10. 

Inclusion Criteria
1. All cases diagnosed as per ICD-10 diagnostic guidelines 

for OCD. 
2. Patients of the Age group 18 to 65 years. 
3. Patient Agrees to participate in the study by providing 

written informed consent. 

Exclusion Criteria
1. Patients with severe organic involvement of central nervous 

system or serious physical illness. 
2. Uncooperative and agitated patients. 
3. Patients having active substance abuse or intoxicated 

patients. 

Tools for assessment
1. Data Sheet: This included information regarding name, 

age, sex and marital status. 
2. The Y-BOCS check list: The Yale Brown Obsessive-

Compulsive Scale is regarded as the “gold standard” in 
the measurement of obsessive-compulsive disorder (OCD) 
symptom severity and treatment response.3 

STATISTICAL ANALYSIS
Data was analyzed using Statistical Package for Social Sciences 
(SPSS 16). Results of the study were based on the descriptive 
statistics.
Table-1 shows that in the present study, sample size was 50. Age 
of the patients ranged from 18– 58 years with the mean of 30.5 
years. There were 23 (46%) patients between 18 to 25 years, 8 
(16%) between 26 to 34 years, 13 (26%) between 35 to 43 years, 
3 (6%) each to 44-51 and 52 to 58 years of age. Table-2 shows 

that 22 (44%) were males and 28 (56%) were females.
Table-3 shows that 19 (38%) of the patients were single and 31 
(62%) were married.

Phenomenology
Table-4 shows that among the form of obsessions “thinking” 
was most common. It was present in 78% of cases. Fears and 
doubt were present in 46% and 42% cases respectively. Among 

Age group ( years) Number (N) Percentage (%)
18 – 25 23 46%
26 – 34 8 16%
35 - 43 13 26%
44 – 51 3 6%
52 – 58 3 6%
Total 50 100
Range 18 – 58 years Mean age 30.5 years

Table-1: Age distribution of patients

Sex Number (N) Percentage (%)
Male 22 44
Female 28 56
Total 50 100

Table-2: Sex distribution of patients

Marital Status Number (N) Percentage (%)
Single 19 38
Married 31 62
Total 50 100

Table-3: Marital status

Obsessions Number (N) Percentage (%)
Form
1) Doubt 21 42
2) Thinking 39 78
3) Fears 23 46
4) Impulses 9 18
5) Images 5 10
Content
1) Aggression 12 24
2) Contamination 30 60
3) Sexual 13 26
4) Hoarding 0 0
5) Religious 12 24
6) Symmetry 10 20
7) Somatic 3 6
8) Others 0 0
Compulsions
1) Yielding 39 78
2) Controlling 19 38
3) Both 12 24
4) No compulsions 4 8
5) Cleaning 29 58
6) Checking 26 52
7) Repeating 5 10
8) Counting 6 12
9) Ordering 7 14
10) Hoarding 0 0
11) Miscellaneous 5 10

Table-4: Phenomenological distribution
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contents, contamination was most common (60%) of cases, 
sexual content was present in 26% of cases whereas aggression 
and religious contents were present in 24% each.
Yielding was the commonest compulsion. It was present in 78% 
of cases. While controlling compulsion was 38% and both were 
present in 24% of cases. There was no compulsion in 4 (8%) of 
cases.
“Cleaning and “Checking” compulsions were present in 29 
(58%) and 26 (52%) cases respectively.
Table-5 shows that single form of obsessions were present in 
38% and multiple form were present in 62% cases. Obsession 
having single content was present in 42% and multiple content 
were present in 58% of cases.
Table-6 shows that in patients less than 30 yrs, forms of 
obsessions included Thinking in 76.92%, doubt in 46.15% and 
fears in 46.15%. In the content of obsessions, Contamination 
was found in 65.38% and sexual in 34.6%. Yielding compulsion 
was found in 80.76%. Cleaning and checking were found in 
61.53% 53.84% respectively. 
In patients older than 30yr, in the forms of obsession thinking 
was found in 79.16%, fears in 45.83% and doubt in 37.5%. 
Contamination was found in 54.16% and aggression in 25% of 
patients. Yielding was found in 75% of patients, Cleaning and 
checking were found in 54.16% and 50% respectively.
Table-7 shows that thinking was the commonest form of 
obsession in both males (95.45%) and females (64.28%), 
although it was more common in males than females. Doubt 
(54.54%) was second commonest form among males and 
fear (42.85%) was second commonest form among females. 
Contamination was the commonest content of obsession in both 
males (63.63%) and females (57.14%) but it was commoner in 
females than males. Sexual content was commoner in males 
whereas religious content was commoner in females. Symmetry 
content was commoner in males. Yielding was the commonest 
compulsion in both males (68.18%) and females (85.71%). 
Cleaning (63.63%) and checking (68.18%) was commoner in 
males.
Table-8 shows that among the forms of obsessions in the 
married thinking was found in 74.19%, Doubt in 45.16% and 
Fears in 41.93%. In content of obsessions contamination was 
found in 54.83%, aggression in 25.8%, religious in 22.58% and 
sexual in 16.12%. Yielding compulsion were found in 74.19% 
and controlling in 32.25%.
In the single group, amongst the form of obsessions fears were 
found in 52.63% and Doubt in 36.8%. Amongst the content 
of obsessions, contamination was found in 68.42%, sexual 
in 42.10%, symmetry in 31.57%, religious in 26.31% and 
aggression in 21.05%. Yielding compulsions were found in 
84.21% and controlling in 47.36%. 10.52% among the single 
and 6.45% among married had no compulsions.

DISCUSSION
The sample of 50 compared favorably with that of other 

Number of obsessions (form) Number  
(N)

Percentage 
(%)

Single 19 38
Multiple 31 62
Number of obsessions (content)
Single 21 42
Multiple 29 58

Table-5: Single and Multiple number of obsessions

Obsessions Up to 30 (26) Above 30 (24)
Forms
1) Doubt 12 9
2) Thinking 20 19
3) Fears 12 11
4) Impulses 4 5
5) Images 3 2
Content
1) Aggression 6 6
2) Contamination 17 13
3) Sexual 9 4
4) Hoarding 0 0
5) Religious 7 5
6) Symmetry 5 5
7) Somatic 1 2
8) Others 0 0
Compulsions
1) Yielding 21 18
2) Controlling 9 10
3) Both 7 5
4) No compulsions 2 2
5) Cleaning 16 13
6) Checking 14 12
7) Repeating 3 2
8) Counting 3 3
9) Ordering 4 3
10) Miscellaneous 3 2

Table-6: Age-wise distribution of obsessions and compulsions

Obsessions Male (22) Female (28)
Forms
1) Doubt 12 9
2) Thinking 21 18
3) Fears 11 12
4) Impulses 4 5
5) Images 4 1
Content
1) Aggression 6 6
2) Contamination 14 16
3) Sexual 9 4
4) Hoarding 0 0
5) Religious 5 7
6) Symmetry 7 3
7) Somatic 1 2
8) Others 0 0
Compulsions
1) Yielding 15 24
2) Controlling 10 9
3) Both 7 5
4) No compulsions 1 3
5) Cleaning 14 15
6) Checking 15 11
7) Repeating 3 2
8) Counting 3 3
9) Ordering 5 2
10) Hoarding 0 0
11) Miscellaneous 1 1

Table-7: Sex wise distribution of obsessions and compulsions
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authors.20,21 In the present study ICD 10 criteria was used for the 
diagnosis of OCD while in previous studies have used ICD-9 
and DSM III for diagnosis.13,16 

Age: The present study found that amongst patients less than 30 
yrs Thinking (76.92%) and doubt (46.15%) were the commonest 
form of obsessions. Contamination (65.38%) and sexual 
(34.6%) were the commonest content of obsessions. Yielding 
compulsion (80.76%) was the commonest form of compulsion. 
Cleaning and checking were found in 61.53% and 53.84% 
respectively. In previous studies early onset was associated with 
presence of sexual obsessions, hoarding repeating rituals and 
need to touch compulsions.9

In patients older than 30 year, thinking was the commonest 
forms of obsession (79.16%). Sexual obsession were found 
only in 16.66%. Contamination was the commonest form of 
obsession found in 54.16% followed by aggression (25%). 
Yielding was commonest form of compulsion found in 75% of 
patients. Cleaning and checking were found in 54.16% and 50% 
patients respectively.

Sex: In previous studies women more often had compulsive 
washings 66% and avoidance 26%.10,11 Male patients were more 
likely to have more sexual-religious and aggressive symptoms. 
The female predominance in OCD has been reported by various 
authors.22,23 One Indian study reported a lower rate of psychiatric 
help seeking among females in the developing country.24 
In the current study 44% were males and 56% were females. 
Thinking was the commonest form of obsession, contamination 
the commonest content of obsession and yielding the commonest 
compulsion in gender. Doubt (54.54%) among males and fear 

(42.85%) among females was second commonest form. Sexual 
content (40.9%) was commoner in males whereas religious 
content (25%) was commoner in females. Cleaning (63.63%) 
and checking (68.18%) was commoner in males than females.

Marital Status: Men were more likely to be married in OCD 
patients.5,25 In the present study 19 (38%) subjects were single 
and 31 (62%) were married. Nearly all males were between 
20-25 years of age and were students i.e. not having been 
considered for marriage by their families. Therefore, this 
could not be considered in celibacy rate. However, one study 
mentioned various socio-cultural factors like strong pressure 
against bachelorhood in Indian families lead to low celibacy 
rate in India.13 
In the present study, the most common forms of obsessions 
among the married were Thinking (74.19%) and Doubt 
(45.16%). Among the single Fears (52.63%) and Doubt (36.8%) 
were most common. The most common content of obsessions 
among married were contamination (54.83%) and aggression 
(25.8%) and among single it was contamination (68.42%) and 
sexual (42.10%). Yielding was the commonest compulsion in 
both groups.

Frequency of various contents and types of OCD: Among the 
form of obsession “thinking” was the commonest, found in 78% 
patients. Next came fears 46% and doubts 42%. 38% had single 
form of obsession whereas 62% had multiple.
Among the content of obsessions, contamination was the 
commonest obsession (60%). Sexual content was found in 26% 
of patients. 20% had symmetry and 6% patients had somatic 
contents. Hoarding content was not found in any of the patients. 
The present study is in agreement with various other studies. In 
western population dirt and contamination content was found 
in 45-60% patients.17,26 Two Indian studies reported dirt and 
contamination as the commonest content of obsessions (32-
46%).13,16 In India Fear (55%), Thought (41%) and Doubt (22%) 
were common forms of obsession while image (9%) was the 
least common. Dirt/ contamination (32%), daily activites (27%) 
and sex (21%) were the most common contents of obsession in 
the same study.16

The high percentage of religious / moral and sexual content in 
the index study probably reflect high emphasis of Hindu culture 
on matter of sex, morality and religion. Aggressive content was 
found in 24% of cases of the index study. This is much less 
when compared to the figure in western literature, probably 
reflecting the submissive nature of Indian population. Among 
various forms in previous studies, impulses and images were 
noticed to have minimum frequency.13 The behavior of Indians 
of over emphasizing repeated cleaning of one’s own body and 
surroundings as a pollution complex has been designated as a 
cause.27 Indian studies reported lesser percentage of sexual and 
moral content.13,16 
The present study agrees with findings of other studies 
regarding high percentage of doubt among the various forms of 
obsessions.13,16 

Compulsions: In this study, yielding and controlling 
compulsions were present in 78% and 38% cases respectively. 
24% had both yielding and controlling compulsions while 8% 
had no compulsions at all. In earlier studies compulsions were 
absent in one third implies that compulsions cannot exist without 

Obsessions Married (31) Single (19)
Forms
1) Doubt 14 7
2) Thinking 23 16
3) Fears 13 10
4) Impulses 5 4
5) Images 3 2
Content
1) Aggression 8 4
2) Contamination 17 13
3) Sexual 5 8
4) Hoarding 0 0
5) Religious 7 5
6) Symmetry 4 6
7) Somatic 2 1
8) Others 0 0
Compulsions
1) Yielding 23 16
2) Controlling 10 9
3) Both 6 6
4) No compulsions 2 2
5) Cleaning 17 12
6) Checking 15 11
7) Repeating 3 2
8) Counting 2 4
9) Ordering 3 4
10) Hoarding 0 0
11) Miscellaneous 2 3

Table-8: Marital status and obsession and compulsion:
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obsessions because compulsions are “designed to neutralize or 
to prevent discomfort of some dreadful event or situation”.28

Checking compulsion was found in 52% subjects of present 
study while cleaning was found in 58% subjects of present 
study which was comparable to a previous study.14 
One study done in Chandigarh had significant difference from 
the present study as regards doubts, thinking, fear, sexual 
and religious contents of obsessions and yielding controlling 
and both type of compulsions. Also in the present study only 
8% of patients did not have any compulsion as compared to 
24% of patients in the previous study. These two studies were 
similar in terms of frequencies of impulses and images as form 
of obsessions and aggression and contamination as content of 
obsessions.13

CONCLUSIONS
The following conclusions were drawn.
Thinking and Yielding were the commonest form of obsession 
and compulsion respectively in patients younger than 30yrs 
in both genders irrespective of the marital status. Also, 
Contamination was the commonest content of obsession. 
Among the form of obsessions, doubt and fear were the second 
most common in males and females respectively. Also fear was 
the commonest form in the single (unmarried) group. Among the 
content of obsessions, sexual was more common in males and 
religious in females. Multiple obsessions were more common 
than single obsessions. Generally Cleaning was commonest 
type of compulsion in patients.
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Role of MRI in Primary Malignant Bone Tumours
Pustthay Sunil Kumar1, P. Sree Hari2

ORIGINAL RESEARCH

ABSTRACT

Introduction: MRI is the emerging diagnostic aid in the 
identification of tumours. This study was done to evaluate the 
role of MRI in cases of primary malignant bone tumours and to 
determine the MRI characteristics of different primary malignant 
bone tumours, to correlate and compare the imaging findings with 
surgical and gross pathological findings wherever possible and to 
stage the tumours on MRI, correlating them with operative and 
histopathological findings. 
Material and Methods: This was a prospective study which 
evaluated fifty patients of suspected primary malignant skeletal 
neoplasms for two year period starting from July 2012 to 
October 2014, the age ranged from 10 years to 75 years (mean 
40 years). There were 28 males and 22 females. Data collected as 
history, clinical examination, clinical diagnosis, Multiplanar MR 
Imaging of primary malignant bone tumours with surgical and 
histopathological correlation. 
Results: Of the 50 cases, fifteen were Osteosarcomas, ten were 
Ewing’s sarcomas, nine were Chondrosarcomas, eight were Giant 
cell tumours, Chordomas were 6, and multiple myelomas cases 
were 2. In eight Giant cell tumours, one case was malignant. 
Of the total 50 cases cortical break was detected on MRI in 43 
cases. It was absent in 7 cases. Thus 86% cases demonstrated 
cortical break and 14 % did not show cortical break on MRI. 
It is best demonstrated on T1W imaging. Forty one cases were 
operated and nine cases were not operated due to the presence of 
distant metastasis. Out of the forty one cases operated, cortical 
involvement was seen in 37 cases and was absent in 4 cases. 
The sensitivity in our study is 100%, specificity 96.2%, positive 
predictive value 100 % and negative predictive value is 96.2% 
Conclusion: MRI is very sensitive in detecting cortical 
involvement but less sensitive in detecting the periosteal reaction, 
tumour osteoid and calcification when compared to plain 
radiography.

Keywords: Bone tumours, Magnetic resonance imaging, Plain 
radiography

INTRODUCTION
Bone tumours develop when cells in the bone divide abnormally 
and uncontrollably, they can form a mass or lump of tissue. This 
lump is called a tumour. As the tumour grows, abnormal tissue 
can displace healthy tissue. Some tumours are benign, meaning 
they aren’t cancerous. While benign bone tumours wont spread 
to other parts of the body and are unlikely to be fatal, they can 
still be dangerous and may require treatment. Benign tumours 
can grow and could compress your healthy bone tissue. The 
cause of bone tumours isn’t known. The tumours often occur 
when parts of the body are growing rapidly. A few possible 
causes are genetics, radiation treatment and injuries to the bones. 
Types of malignant tumours are osteosarcoma, Ewing sarcoma 
family of tumours, chondrosarcoma, secondary bone cancer, 
multiple myeloma. Your treatment will depend on what type of 
bone cancer you have and whether it has spread. If cancer cells 
are confined to the tumour and its immediate area, this is called 

the localised stage. In the metastatic stage, cancerous cells have 
already spread to other parts of the body. This makes curing the 
cancer more difficult. Surgery, radiation and chemotherapy are 
the main strategies for treating cancer. The most vascularised 
parts of tumour and MRI guidance makes it possible to avoid 
biopsing necrotic areas and these are revealed by Contrast 
enhanced MRI. Superior contrast is provided by MRI and it 
allows multi planar image acquisition, and is commonly devoid 
of streak artifacts encountered with CT. MRI is helpful in local 
staging and surgical planning because it assesses the degree 
of intramedullary extension (and dimensions) and invasion of 
the adjacent physeal plates, joints, muscle compartments and 
neurovascular bundles. The purpose of this study is to evaluate 
the role of MRI in cases of primary malignant bone tumours.

MATERIAL AND METHODS
This was a prospective study which evaluated fifty patients of 
suspected primary malignant skeletal neoplasms for two year 
period starting from July 2012 to October 2014, the age ranged 
from 10 years to 75 years (mean 40 years). There were 28 
males and 22 females. Patients history, clinical examination and 
clinical diagnosis was obtained.
Plain radiographs of both anteroposterior and lateral projections 
were taken. After tumour diagnosed on plain radiography, 
MRI was performed. Magnetic Resonance Imaging (MRI) was 
performed in forty consecutive patients who are with diagnosed 
malignant bone tumors. Transitional zone, intramedullary 
extent, soft tissue extent, mineralization of matrix, periosteal 
response, cortical involvement, joint involvement and 
epiphyseal involvement are considered for study on radiography 
and MRI. Involvement of neurovascular bundle and signal 
characterization was studied on MRI. Contrast was administered 
in 10 patients. The degree and pattern of enhancement 
and involvement of adjacent structures was noted. All patients 
were subjected to surgery, detailed operative finding with their 
histopathology report was taken and MRI with morphology was 
correlated. Staging was done (radiographs and MRI) according 
to Enneking’s system of staging bone sarcomas and Giant cell 
tumours were staged according to Enneking’s staging for giant 
cell tumours.

RESULTS
The study “Multiplanar MR Imaging of primary malignant 
bone tumours with surgical and histopathological correlation” 
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comprised of 50 patients in a two year period starting from July 
2012 to October 2014 the age ranged from 10 years to 75years 
(mean 45 yrs). There were 29 males and 21 females.
Of the 50 cases, fifteen were Osteosarcomas, ten were Ewing’s 
sarcomas, nine were Chondrosarcomas, eight were Giant cell 
tumours, chordomas were 6 cases, and two cases multiple 
myelomas. In eight Giant cell tumours there is 1 case was 
malignant bone tumour.
Of the total 50 cases cortical break was detected on MRI in 43 
cases. It was absent in 7 cases. Thus 86% cases demonstrated 
cortical break and 14 % did not show cortical break on MRI. 

It is best demonstrated on T1W imaging. Forty one cases were 
operated and nine cases were not operated due to the presence of 
distant metastasis. Out of the forty one cases operated, cortical 
involvement was seen in 37 cases and was absent in 4 cases.
Out of total fifty cases, 4cases showed joint involvement on 
MRI. The joint was uninvolved in 27 cases. Thus 13% cases 
demonstrated involvement of joint and 16% cases did not show 
joint involvement on MRI. Surgery could only be performed in 
31 of these patients due to presence of metastasis in nine cases. 
The sensitivity was 100%, specificity90.4%, positive predictive 
value 83.3% and negative predictive value 100%.
Out of a total of forty cases, MRI showed neurovascular bundle 
involvement in four cases. It was uninvolved in 27 cases. Thus 
10% cases demonstrated involvement of neurovascular bundle 
and 87% cases did not show involvement of neurovascular 
bundle on MRI. 
The sensitivity in our study is 100%, specificity96.2%, positive 
predictive value 100 % and negative predictive value is 96.2%

DISCUSSION
Many studies have shown the role of MRI in primary malignant 
bone tumours. 
Willium D. Zimmer, Thomas H. Berquist et al1 evaluated fifty two 
cases of bone tumours. For demonstrating the extent of tumour 
in marrow, MR was superior to CT in 33% of cases, about equal 
to CT in 64% and inferior to CT in 2% cases. For delineating the 
extent of tumour in soft tissue, MR was superior to CT in 38% 
of cases and about equal to CT in 62%. Willium P. Shuman, 
Randall M Patten et al2 compared short tau inversion recovery 
(STIR) imaging and a double spin echo (SE) sequence at 1.5T in 
45 sequential patients with suspected extremity tumours. STIR 
sequences enabled detection of all 45 lesions; 44 were detected 
with SE sequence. Tumour appeared most conspicuous on STIR 
images in 35 patients (78%) and was most conspicuous on SE 
images in 10 patients (22%); peritumoural brightening which 
indicates either peritumoral edema or microscopic tumour 
infiltration was detected in 20 patients but was detected only 
with STIR sequence in nine patients. It conceded that, although 
STIR and SE sequences are comparable for lesion detection 
in the extremeties, most lesions appear more conspicuous on 
STIR. Rainer Erlemann, Maximillan F Reviser et al3 performed 
static and dynamic Gd-DTPA enhanced MR imaging in 69 
patients with bone and soft tissue tumours. T1 weighted spin 
echo imaging after i.v. administration of Gd-DTPA improved 
the differentiation of necrotic from viable areas; the contrast to 
noise ratio(C/N) between tumour and muscle was an average 
44% lower compared with that in T2 weight SE imaging. The 
C/N between tumour and bone between tumour and bone marrow 
or fatty tissue was 43% and 37% lower respectively, compared 
with that in non enhanced T1 weighted SE imaging. Dynamic 

Diagnosis No. Male Female Age range Median age
Osteosarcoma 15 8 7 10-24 17
Ewing’s sarcoma 10 5 5 11-30 21
Chondrosarcoma 9 5 4 29-75 52
Chordoma 6 4 2 32-66 49
GCT 8 5 3 23-48 36
Multiple myeloma 2 2 0 52-66 59

Table-1: Demographic distribution study group

Osteosarcoma
Lower end of Femur 5
Upper end of Tibia 3
Upper end of Femur 2
Upper end of Humerus 3
Thigh 2
Ewing’s sarcoma
Shaft of femur 3
Ilium 2
Femur upper end 2
Humerus upper end 2
Rib 1
Chondrosarcoma
Pelvis 2
Femur 1
Humerus upper end 1
Radius lower end 1
Humerus upper end 1
Femur upper end 1
Tibia upper end 1
Tibia lower end 1
Chordoma
Sacrum 6

Table-2: Site of the lesion

Cortical involvement MRI findings Surgical patho-
logical findings

Present 27/31 (87%) 28/31 (90%)
Absent 4/31 (13%) 3/31(10%)
Soft tissue involvement
Present 24/31 (77%) 26/31 (83%)
Absent 7/31 (22%) 5/31 (16%)
Joint involvement
Present 13/31 (41%) 11/31 (35%)
Absent 19/31 (61%) 20/31 (64%)
Neurovascular involvement
Present 4/31 (13%) 5/31 (16%)
Absent 27/31(87%) 26/31 (84%)

Table-3: MRI and surgical pathological findings in study
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changes of signal intensity after Gd-DTPA enhancement were 
assessed with fast low angle shot imaging of malignant tumours, 
84% exhibited slopes higher than 30% per minute. The dynamic 
technique enabled assessment of the malignant potential of a 
tumour with some overlap (accuracy 79.9%). Necrotic areas 
and peritumoral edema showed significantly lower and more 
gradual increase in SI than adjacent neoplastic tissue. 
Karen I Norton, George Hermann et al4 used plain radiography 
and magnetic resonance imaging to assess the extent of 
transphyseal involvement in 15 patients with long bone 
osteosarcoma and unfused epiphyses. Conventional radiography 
accurately predicted transphyseal spread in only nine of 15 
cases (60%). Spread into the epiphysis was present in 12 out of 
15 cases (80%) and was accurately predicted on MR in all 12 
cases. This finding contradicts the common misconception that 
the physis acts as a barrier to tumour spread. David M. Panicek, 
Constantine Gatsonis et al5 assessed the relative accuracies of 
CT and MRI in the local staging of primary malignant bone 
and soft tissue tumours of 316 patients. 183 had primary bone 
tumours and 133 had primary soft tissue tumours, there was 
no statistically significant differences between CT and MRI 
in determing tumour involvement of muscle, bone, joints 
or neurovascular structures. The combined interpretation of 
CT and MR images did not satistically significantly improve 
accuracy. 
Loralic D Ma, Frank L Frassica et al6 studied the diagnostic 
potential of the rim to centre differential enhancement in 
the MR imaging differentiation of benign from malignant 
musculoskeletal masses. Dynamic Gd enhanced fast multiplanar 
spoiled gradient – recalled acquisition in the steady state 
imaging was performed to evaluate 17 bone and soft tissue 
masses (10 malignant and 7 benign) in 14 patients. Nine of ten 
malignant masses showed rapid rim enhancement with delayed 
central fill in. This enhancement pattern was absent in benign 
masses. The average maximum rate of enhancement was 3.41% 
per second ± 2.20 for malignant masses and 2.74 % per second 
±2.46 for benign masses. They concluded that intratumoral 
enhancement patterns of malignant and benign masses 
differ because of differences in vascular architecture. Murali 
Sundaram and Michael H Mc Guire et al7 studied 34 patients 
with solitary tumour. They concluded that when radiographic 
depiction of tumour permits assessment of its morphology, 
matrix and probable histologic nature. MR ought to be the next 
examination solely for staging purposes. 
Oonagh M. Redmond, Stack JP et al8 studied 14 cases of 
osteosarcoma on MR imaging and MR spectroscopy. There 
was excellent correlation of intramedullary tumour extent as 
determined with MR imaging and pathologic examination 
(r=99%). This was facilitated by the presence of chemical 
shift artefact at the tumour-marrow interface on T1 weighted 
images. T2 weighted images were optimal in demonstrating 
soft tissue mass and breach of the epiphysis or cortex. Vascular 
involvement was also readily identified. The value of the tumour 
soft tissue component deceased in patients who were deemed 
to have responded well to therapy. P-31 MR spectroscopy of 
five patients with osteosarcoma showed elevated levels of 
phosphorous monoesters (PMES), inorganic phosphate (pi) 
and phosphorus diesters (PDES). PME and PDE peak areas 
decreased in three patients after chemotherapy, while Pi peak 

areas increased. James S. Jelinek, Mark D Murphey et al9 
evaluated MRI and CT for predicting the histoogical grade 
of parosteal osteosarcomas in 60 cases. they concluded that a 
poorly defined soft tissue component distinct from the ossific 
matrix was the most distinctive feature of high grade parosteal 
osteosarcoma and might be an optimal site for biopsy. 
William D Zimmer, Thomas H Berquist et al10 compared 
clinical usefulness of MRI and CT in evaluating 10 cases of 
osteosarcomas. MRI was superior to CT in 60% and about equal 
to CT in 40% in demonstrating tumour extent in marrow. For 
defining soft tissue mass, MRI was superior to CT in 40% and 
about equal in 60%. Cortical destruction, periosteal new bone and 
soft tissue masses all could be identified on MRI. Invaded cortex 
appeared grey rather than black. Invaded cortex lost its sharp 
interface with medullary bone and with surrounding soft tissues. 
They found that the spin echo sequence with a long repeat time 
is the most useful in evaluating bone tumours. The advantages 
of MRI include- vascular involvement, longitudinal extent of 
the lesion, skip lesions, joint and epiphyseal involvement can be 
defined well. They showed that signal intensity in bone tumours 
was not useful in predicting malignancy or benignity, but within 
a tumour, poorly defined, irregular inhomogeneities other than 
calcium were highly suggestive of malignancy. Golden Pan, A. 
Kevin Raymond et al11 demonstrated four MR patterns after 
chemotherapy in osteosarcoma - dark, mottled or speckled, 
homogeneous and cystic. The dark pattern, hypointense on 
T1 and T2 corresponded to tumour matrix (either calcified 
osteoid or cartilage) and dense granulation tissue at histologic 
examination. The mottled or speckled pattern showed 
predominant area of intermediate signal intensity on T1 and high 
signal intensity on T2 with mottled or dark speckled pattern on 
T2. These corresponded to necrosis, clusters of hemosiderin and 
edematous granulation tissue. Homogenous pattern was due to 
viable tumour cells interspersed into tumour matrix and loose 
granulation tissue. Cystic pattern was due to fluid or blood filled 
cysts lined by viable tumour cells. The other findings included 
decrease in peritumoral edema, dark rim around extramedullary 
component of the tumours and development of metaphyseal 
haemorrhages and bone marrow infarcts and intramedullary 
vascular channels. 
Orest B. Boyko, David A. Cory et al12 evaluated twenty patients 
with biopsy – proven Osteogenic (11cases) and Ewing’s (9 
cases) sarcomas by MR imaging on a 0.15T resistive unit. In all 
20 cases MR identified tumour spread into bone marrow, and it 
was superior to CT in five cases. Extension of tumour into the 
soft tissues adjacent to bone was better by MR than CT in six 
cases. compared with CT, MR identified cortical disease but had 
inferior spatial resolution and defined calcium poorly. MR can 
be used to monitor tumour response to chemotherapy and the 
relationship of tumour to adjacent vasculature can be determined 
without the use of contrast agents. Two pulse sequences are 
necessary for maximum display of disease, tumour involvement 
of the bone marrow is better assessed on T1WI. They also 
report that the inhomogeneous MR signal of Osteogenic 
sarcoma did not correlate with the histologic distribution of 
chondroid or osteoid tumour matrix. Cortical disease can be 
better appreciated in axial images. The limitation of MR is 
the inability to definitely identify tumour matrix calcification 
and periosteal reaction in all cases. Christophe Fronge, Daniel 



Kumar, et al. MRI in Primary Malignant Bone Tumours

International Journal of Contemporary Medical Research  
ISSN (Online): 2393-915X; (Print): 2454-7379   | ICV: 50.43 | Volume 3 | Issue 7 | July 2016

2147

Vanel et al13 studied the role of MR imaging in the evaluation 
of Ewing’s sarcoma in 27 patients. Plain radiography proved 
to be the best imaging method to assess probable histological 
diagnosis. For the evaluation of the chemotherapeutic response, 
CT and MRI gave the same information about the variation in 
size of the tumour and extension within the bone marrow in 
two cases each. MRI accurately identified epiphyseal spread in 
two cases. It was not possible with MRI to differentiate active 
tumour from reactive change even after Gd-DTPA infusion. 
Eve K. Cohen, Henbert Y. Kressel et al14 studied 16 chondroid 
matrix lesions on MR. The tumour with homogenous high signal 
intensity in a defined lobular configuration by thin low intense 
septae on T2 weighted images corresponded to areas of hyaline 
cartilage matrix with its uniform composition, low cellularity 
and high water content. Tumours with high cellular stroma 
with scattered islands of chondroid matrix were isointense or 
hypointense on all MR sequences. Maartje J. A. Geirnaerdt, 
Johan L. Bloem et al15 correlated gadolinium enhanced 
MR images with histopathological findings in patients with 
cartilaginous tumours. Peripheral enhancement characterized by 
enhancement only in the periphery of the tumour was noted in 
osteochondromas (3 cases), septal enhancement, characterized 
by the presence of thin curvilinear areas in the tumour margin 
and in the center of the tumour was characteristic of low grade 
chondrosarcoma ( found in 24 of 27 cases). inhomogeneous 
enhancement was noted in high grade chondrosarcomas. Marcia 
F. Blacksin, Jill R. Siegal et al16 studied the MR characteristics of 
synovial sarcoma. Small lesions of less than 5 cm demonstrate a 
non aggressive appearance with well circumscribed margins and 
homogenous signal intensity. Farrok Dehdashti, Barry A. Siegal 
et al17 assessed the ability of positron emission tomography 
with 2-[fluorine-18] flouro- 2-deoxy-D-glucose (FDG) to allow 
differentiation of benign from malignant intraosseous lesions. 
With the use of a 2.0 cut off value for srandardized uptake value, 
14 of 15 malignant lesions were categorized correctly and 4 of 
benign lesions were categorized correctly. 
 Philipp Lang, Gordon Honda et al18 evaluated the utility of fast 
contrast enhanced, sequential MR imaging in differentiating 
between extra-osseous tumour and perineoplastic edema. 
Differences in initial slope between all neoplastic and non 
neoplastic tissues were statistically significant. Within 
individual patients initial slope of edematous muscle was always 
20% or more lower than that of neoplastic tissue. Slope images 
highlighted areas of viable extra osseous tumour and infiltrated 
muscles against edematous and normal tissues. David G. Disler, 
Thomas R. MC Cauley et al19 studied 31 suspected bone marrow 
lesions by gradient-echo MR imaging with TEs selected with fat 
and water in phase and out of phase. The relative signal intensity 
ratios were 1.03 + 0.13 for neoplastic group and 0.62 + 0.13 
for the non-neoplastic group. They concluded that in phase and 
out of phase gradient echo MR imaging of bone marrow signal 
intensity abnormalities could help predict the likelihood of 
neoplastic or non-neoplastic lesions. J. Shannon Swan, Thomas 
M. Grist et al20 assessed the ability of MR Angiography to depict 
vascularity of musculoskeletal neoplasms. They compared 2D 
TOF MR Angiography with conventional arteriography in 23 
cases. PC MR Angiography was also performed in 19 cases 
and evaluated as a possible supplement to 2D TOF imaging. 
Of the named vessels, 92% in proximity to tumour were noted 

on 2D TOF. the PC technique provided supplemental data in 
47% of cases, related to better delineation of in plane feeders 
and areas with pulsatile blood flow. Of the 28 branch feeder 
vessels, 23 were noted on both conventional arteriograms and 
MR angiograms but 16 were difficult to distinguish as feeders 
because of lack of associated tumour blush. They concluded 
that MR Angiography had promise to replace conventional 
arteriography for orthopaedic preoperative planning. 
 Herman SD, Mesgaradeh M et al21 studied the role of magnetic 
resonance imaging in giant cell tumour of bone. In six cases 
of giant cell tumour the MR images obtained the various 
pulse sequences and field strengths were compared to the 
corresponding CT scans and plain roentgenograms. MRI 
was superior to CT and plain films in demonstrating areas of 
tissue inhomogeneity within the tumour as well as soft tissue 
extension. CT was superior in demonstrating cortical thinning. 
Multiplanar imaging capability and visualization of articular 
cartilage may demonstrate intra- articular spread. Hindman B 
W, Seeger L L et al22 reported five cases of Multicentric giant 
cell tumours. Patients with Multicentric giant cell tumours 
are likely to be younger than those with a solitary lesion and 
Multicentric variety is more often associated with pathological 
fracture.

CONCLUSION
MRI is very sensitive in detecting cortical involvement but less 
sensitive in detecting the periosteal reaction, tumour osteoid 
and calcification when compared to plain radiography. MRI 
is the preferred modality to image musculoskeletal tumours 
and should be obtained after radiographic evaluation. The 
multiplanar imaging capability of MRI helps delineation of 
tumour and its extent in bone and soft tissues. 
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Distally Pedicled Posterior Interosseous Artery Flap for the Coverage 
of Defects on the Wrist and Hand
Praveen Harish G1, N Nagaprasad2, N Sreekar Reddy3

ORIGINAL RESEARCH

ABSTRACT

Introduction: Defect in soft tissue of hand requires early 
coverage. The present study was done to see the role of Posterior 
Interosseous Artery flap in reconstruction of various defects of 
the hand i.e. dorsum of hand, wrist, proximal part of digits, and 1st 
web space and to allow early mobilization and to reduce hospital 
stay. 
Material and Methods: This is a prospective study which 
was conducted in 2 years consisted of 20 patients with early 
presentation, who had small sized defects in wrist, dorsum of 
hand and 1stwebspace. Both sexes were selected. Age group of 10 
to 50 years were included.
Results: Patients age in our study ranged from 12 years to 45 
years with a mean age of 28. All patients were Male except 3 
Female patients. Volar aspect of wrist is the most common region 
involving, 2nd most common is the dorsum of hand followed by 
others. Size of defect varied from 3 × 3 cm to the biggest size of 
flap is 8× 5 cm. The dominant hand involved in our series is right 
hand who are manual labourers. Earliest flap cover we could give 
immediately was on 1st and longest was on 10th day. The shortest 
hospital stay was 5 days and longest stay was 35 days. One island 
flap with complete loss, one case had marginal necrosis which 
healed with secondary intention, and in one case there was partial 
graft loss in the flap donor area. 
Conclusion: It can be concluded that the commonest site for 
which flap cover was used was volar aspect of wrist. In 90 % of 
cases the biggest perforator was located just distal to the junction 
of proximal and middle 3rd forearm. Hand held Doppler was used 
in all cases to identify perforators with exact accuracy.

Keywords: Interosseous Artery flap, Electrical burn injuries, 
Island flap

INTRODUCTION
Reconstruction of soft tissue defects of the hand requires early 
cover by a single stage procedure to allow early mobilization, 
reduce hospital stay, minimize infection, and thus achieve 
good functional result. If local flaps are insufficient to 
meet the requirement then regional flaps need to be used. A 
Septocutaneous island flap based on the Posterior Interosseous 
Artery raised from the extensor aspect of forearm originally 
described by Zancolli and Angrigiani in 1985 has wide 
application in reconstruction of soft tissue defects on the dorsum 
of hand, wrist and first web space.1-3 This flap has the advantage 
over other available flaps in that it does not require sacrifice 
of any vessel essential for perfusion of hand. In present study 
role of Posterior Interosseous Artery flap in reconstruction of 
various defects of the hand i.e. dorsum of hand, wrist, proximal 
part of digits, and 1st web space and to allow early mobilization 
and to reduce hospital stay was studied.

MATERIAL AND METHODS 

This was a prospective study which was conducted in Osmania 

General Hospital, Hyderabad from January 2012 to December 
2013 and it consisted of 20 patients who had injury and small 
sized defects in wrist, dorsum of hand and 1st webspace coming 
to department of plastic surgery for treatment. Sample was 
based on the inclusion and exclusion criteria.

Inclusion Criteria: Patients with early presentation, who had 
small sized defects in wrist, dorsum of hand and 1st webspace. 
Both sexes were selected. Age group of 10 to 50 years were 
included. 

Exclusion Criteria: Patients with mutilated hand injuries with 
vascular compromise, multiple injuries, associated fractures of 
forearms, extremes of age (<10 years and >50 years), comorbid 
conditions.
Informed consent was taken from the patient. Study was 
approved by ethical committee. 
A thorough preanesthetic evaluation was carried out in all the 
patients. Haemoglobin estimation, Urine examination including 
albumin, sugar and microscopic examination, Random blood 
Sugar, ECG, Chest x-ray, Blood urea were done. All patients 
were premeditated 15 minutes prior to Posterior Interosseous 
Artery flap in reconstruction, after surgery complications were 
noted.

Before Operation 
Careful examination of the upper limb clinically and hearing 
of perforators by Doppler probe is an essential step in doing 
a surgical strategy for reconstruction of the upper limb. 
arrangements are made by orthopaedic surgeon if bone fixation 
is needed. Incision and dissection needed for fixation is 
thoroughly discussed in order not to interfere with the proposed 
flap territory.

During Operation 
If reasonable Doppler signals are identified on preoperative 
examination then the procedure is begun by inflating tourniquet 
without exsanguation. Inclusion of more than one perforator in 
the pedicle is better than one. Inclusion of as many as veins 
in the pedicle can minimise venous congestion. Depending on 
the trauma situation and flap inset without tension more than 
one perforator acts as a life boat for survival of the flap. Spasm 
of the perforator avoided by continuous irrigation of perforator 
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with xylocain spray (10%). 

Postoperative 
Elevation of the hand and avoidance of pressure on the flap 
protects the flap from oedema and congestion and reduce 
hospital stay.

STATISTICAL ANALYSIS
Results of the study were based on descriptive statistics. All 
data is represented as percentages and also diagrammatic 
presentations is done where ever necessary.

RESULTS 

Patient’s age in our study ranged from 12 years to 45 years 
with a mean age of 28 (table-1). All patients were male except 
3 female patients (figure-1). Volar aspect of wrist is the most 
common region involving, 2nd most common is the dorsum of 
hand followed by others (table-2). Size of defect varied from 3 
× 3 cm to the biggest size of flap is 8× 5 cm. The dominant hand 
involved in our series is right hand who are manual labourers 
(figure-2). Earliest flap cover we could give immediately was 
on 1st and longest was on 10th day. The shortest hospital stay 
was 5 days and longest stay was 35 days. One island flap with 
complete loss, one case had marginal necrosis which healed 
with secondary intention, and in one case there was partial graft 
loss in the flap donor area.
Follow up was not more than 5 months as many of the patients 
are poor and illiterates.

DISCUSSION
The advent of Radial and Ulnar Forearm Flap has described 
the safety with reliability of local flap but involving sacrificing 
a major artery of the hand. The Dorso-Ulnar flap has a short 
pedicle and limited rotation. The Anterior Interosseous Artery 
flap requires a tedious dissection. In electrical burns most of 
the times the anastomosis between Anterior Interosseous Artery 
and Posterior Interosseous Artery is not damaged making 
distally pedicled Posterior Interosseous Artery flap a suitable 
means for providing vascularised skin for covering the volar 
aspect of wrist, 1st web space, proximal phalanx of hand and 
palmar surface. The flap depends on fascial plexus supplying 
skin from Posterior Interosseous artery and its blood supply and 
can be used both as proximal or distally based. We have used 
retrograde Posterior Interosseous Artery flaps on 20 patients 
over a period of 2 years. The age of patients ranged from 12 
to 45 years (Table-1). Males are predominant in present study.
(Figure-1).The dominant hand involved in our series is right 
hand (Figure-2) who are manual labourers where as Dap et al 
reported use of flap more on left hand as compared to right and 
Landi et al also noticed mostly on left hand. In our study largest 
flap was 8×5 cm and smallest flap was 3 ×3 cm. Buchler and 
Frey1 used flap sizes which varied from largest 9 × 11 cm and 
smallest flap was 3 ×3 cm. Dap etal used largest flap up to 15 × 
9 cm. In Costa's series2-4 the skin flap varied in sizes from 4 × 5 
cm to 14 × 9 cm. Lt. Lu et al5 (2004)reported the dimension up 
to 16×10 cm. 
In Balakrishnan's series6 the smallest flap measured 5×2.5 cm 
largest flap 21×10 cm. In our series Males are more commonly 
involved, Other series also showed similar Male dominance like 
Zancolli and Angrigiani2,5, Buchler and Frey1 Costa et al2-4 and 

85%
 

15%  

Male Female

Figure-1: Shows sex distribution.

Right Hand 
80%

 Left Hand 
20% 

Right Hand Left Hand

Figure-2: Shows hand predominance

Age (years) No. of Patients Percentage
10 to 19 4 20 %
20 to 29 6 30 %
30 to 39 7 35 %
40 to 49 3 15 %

Table-1: Shows age distribution.

Defect Number of patients
Volar aspect of wrist 11
Dorsum of hand 4
1st webspace 2
Others 3
Complications
Total flap loss 1
Marginal necrosis 1
Partial graft loss 1

Table-2: Defects and complications in study

Dap et al. In our study one patient (5 %) had total loss. The 
flap was lost due to arterial insufficiency because there were no 
perforators. Landi et al3 also not able to identify pedicle vessels 
in two patients. Buchler and Frey13 found vessels missing in 
two cases. Angrigiani et al7,8 noted absence of continuity of 
Posterior Interosseous Artery in two cases. Lt. Lu et al5 reported 
loss of one flap out of 90 because of vascular deficiency. 
Chen H et al9 (1998) reported failure rate of 21. % (3 out of 
14 flaps). Jones reported acute ischemia of ipsilateral hand 
after harvest of free radial forearm flap. Whereas no vascular 
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ischemia was seen in our series.In our study three (3) donor 
defect was closed primarily and all were covered with split skin 
graft. The secondary defect was more acceptable than that of 
radial forearm flap skin graft takes well on exposed muscles, 
final appearance was satisfactory. Dap et al performed primary 
closure in four patients and in 19 cases split skin graft were 
placed. Costa, Gracia et al2 reported direct closure of donor sites 
smaller than 7 × 6 cm where as larger defects were covered with 
split skin graft.At time of final evaluation all recipient flap sites 
has healed. The final appearance of hand defects covered with 
Posterior Interosseous Artery flap were found to be acceptable 
because of its thinness, reliability and versatility. Zancoli7,8 also 
reported the same.Donor site morbidity was magnificent from 
cosmetic and functional point of view in smaller flaps. In larger 
flaps there was some cosmetic disfigurement but this improved 
with time and fore arm was quite acceptable. The flap is hairless 
and has an excellent texture for skin resurfacing. It offers the 
benefit of being single stage reliable with minimal donor site 
morbidity.This flap is composed of less fat as compared with 
lateral arm, radial artery forearm flap, so that debulking of the 
flap is not necessary. In conclusion we find distally based10 
Posterior Interosseous Artery flap has proven to be reliable and 
very useful for reconstruction of 1st web space, dorsal aspect 
of hand, palmar aspect, proximal aspect of phalanx and volar 
aspect of wrist.

CONCLUSION
It can be concluded that the commonest site for which flap cover 
was used was volar aspect of wrist. In 90 % of cases the biggest 
perforator was located just distal to the junction of proximal and 
middle 3rd forearm. Hand held Doppler was used in all cases to 
identify perforators with exact accuracy. All the cases were done 
in Trauma defects of hand including electrical burn injuries.
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Prenatal Care Practitioners - Knowledge on Periodontal Health and 
Preterm Delivery
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ORIGINAL RESEARCH

ABSTRACT

Introduction: There exists the confirmed relationship between 
pregnancy and periodontitis. So the present study was undertaken 
to assess the level of knowledge of periodontal disease and 
its effect on pregnancy outcomes among the gynaecologists 
practising in and around the city Vijayawada.
Material and Methods: The present study was conducted among 
147 gynaecologists. A self structured closed-ended questionnaire 
containing 20 questions was prepared. The principal investigator 
approached the gynaecologists personally and distributed the 
questionnaire after obtaining their informed consent. 
Results: Considering their personal information and their 
knowledge on periodontitis 72.1% of gynaecologists had self 
perception of good oral hygiene and 53% had periodontal disease. 
63.9% opinioned periodontitis had an inflammatory origin, and 
most of the practitioners associated gingival bleeding and caries 
as the clinical signs of periodontal disease (64.6% and 65.3% 
respectively). In their daily practice, gingival overgrowth (53.7%) 
was the most common complaint given by patients during their 
consultation, followed by gingival bleeding (22.4%). 77.6% of 
the practitioners were aware of the influence of periodontal health 
on pregnancy; and stated that preterm birth (44.9%) being the 
most common consequence of periodontitis. 
Conclusion: Maternal health care professionals play a vital role 
in promoting good oral health by connecting pregnant woman to 
the source of dental care. 

Keywords: Periodontitis, Gingival overgrowth, Maternal health 
care.

INTRODUCTION:
Periodontitis is defined as an inflammatory disease of the 
supporting tissues of the teeth caused by specific microorganisms 
or groups of specific microorganisms, resulting in progressive 
destruction of the periodontal ligament and alveolar bone 
with pocket formation, recession, or both.1 Evidence of 
association between periodontal disease and systemic diseases 
like myocardial infarction, cardiac stroke, diabetes mellitus, 
atherosclerosis and adverse pregnancy outcomes is being 
increased in the past 5 years.2,3 Adverse pregnancy outcomes 
namely preterm birth, low birth weight, pre-eclampsia, 
miscarriage or early pregnancy loss have been linked to 
maternal periodontitis.4 Infant birth weight under 2500 grams 
is termed as low birth weight and delivery less than / within 
37 weeks of gestation is called preterm delivery.5 Offenbacher 
et al reported the association between periodontal disease and 
preterm delivery.6 Periodontal diseases attribute to 18.2% of all 
pre-term low birth weight (PTLBW).3 Around 16% of the babies 
are born with low birth weight globally.7 Gynaecologists are the 
primary health care providers who are in constant contact with 
the pregnant women and are often involved in assessment and 
treatment of women all over their life. Understanding their level 

of their knowledge on the association of periodontal disease 
with the pregnancy outcomes can improve pregnancy outcomes 
and prevent pre-term deliveries.8 However their awareness is not 
clear in the above mentioned context. Hence the present study 
was conducted to assess the level of knowledge of periodontal 
disease and its effect on pregnancy outcomes among the 
gynaecologists practising in and around the city Vijayawada.

MATERIAL AND METHODS
The present cross sectional study was conducted among 
randomly selected gynaecologists in Vijayawada city and 
147 gynaecologists participated in this study and returned 
completely filled questionnaires. All the data was collected 
from practicing gynaecologists. A self structured closed-
ended questionnaire containing 20 questions was prepared. 
The principal investigator approached the gynaecologists 
personally and distributed the questionnaire after obtaining 
their informed consent. Their confidentiality was assured. The 
questions were answered immediately in 7-10 minutes and 
handed over to the investigator. The questionnaire contained 3 
sections of questions: section 1 included demographic data and 
past dental histories of the participants; section 2 evaluated the 
knowledge of gynaecologists on effects of periodontal diseases 
on pregnancy; in section 3, their behaviour, attitude and referral 
to the dentists was evaluated. 

STATISTICAL ANALYSIS
All returned questionnaires were coded and analyzed. Results 
were expressed as the number and percentage of respondents 
for each question and were analyzed using SPSS statistical 
package. Chi-square test was used to evaluate the differences 
between the different variables, and the level of significance 
was set at P < 0.05.

RESULTS
It is cross sectional study, 147 gynaecologists participated in 
this study and returned completely filled questionnaires.
Table-1 shows demographic characteristics of study population. 
In their daily practice, gingival overgrowth (53.7%) was 
the most common complaint given by patients during their 
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consultation, followed by gingival bleeding (22.4%). 77.6% 
of the practitioners were aware of the influence of periodontal 
health on pregnancy; and stated that preterm birth (44.9%) 
being the most common consequence of periodontitis (table-2). 
During their routine consultation, 54.4% never performed visual 
oral examination and 45.6% never questioned regarding the 
woman’s oral health status. Table-3 illustrates gynaecologist’s 
opinion regarding dental treatment during pregnancy
Considering their personal information and their knowledge on 
periodontitis, 72.1% had self perception of good oral hygiene 
and 53% had periodontal disease. 63.9% opinioned periodontitis 
had an inflammatory origin, and most of the practitioners 
associated gingival bleeding and caries as the clinical signs of 
periodontal disease (64.6% and 65.3% respectively) (figure-1). 

DISCUSSION
The present study sought to assess the knowledge and attitudes 
of obstetricians and gynaecologists about the relationship 
between the periodontal disease and preterm / low birth. 
Adverse pregnancy outcomes present a major health concern to 
the health professionals in developed and developing countries 
despite the high level of public awareness and improvement in 
prenatal care.9 Preterm delivery and low birth weight constitute 
the common causes for neonatal morbidity and mortality.8 
Several maternal factors are associated with preterm and/or 
low birth weight infants including age, height, weight, socio 
economic status, smoking, nutritional status, stress, maternal 
hypertension, infections, cervical incompetence.5 The role of 
maternal infection remains controversial but it has an indirect 
effect on release of higher levels of inflammatory mediators 
and shorten the gestational age. Periodontal disease caused by 
gram negative bacteria is associated with local and systemic 
rise of prostaglandins and cytokines; and can influence PLBW 
indirectly through inflammatory mediators and directly through 
bacterial assault on amnion.5 Periodontitis being considered as 
modifiable risk factors, can be prevented and treated.10 
Gynaecologists are the primary health care providers for 
women and has an opportunity to recognise the oral health 
related problems by performing the oral examination and 
prompt referral to the periodontist for the necessary care.11 The 
present study was performed among the 147 gynaecologists 
working in government (54.4% ) as well as private sector 
(17.7%), and there was 100% participation. Gynaecologists in 
the present study displayed acceptable level of awareness on 
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Figure-1: Personal information

Sex Frequency Percent
Male 22 15.0
Female 125 85.0
Age
<25 97 66.0
≥25 50 34.0
Experience of doctor
<10 86 58.5
≥10 61 41.5
Practice
Hospital 80 54.4
Private practice 26 17.7
Last dental visit
<1 47 32.0
≥1 100 68.0
Periodontal disease
Yes 79 53.7
No 68 46.3

Table-1: Demographic details in the study

Clinical signs Frequency Percent
Inflammation and multi-infection 94 63.9
Degenerative process 42 28.6
Auto immunity 2 1.4
Osteoporosis 9 6.1
Total 147 100.0
Clinical signs association
Gingival bleeding 95 64.6
Tooth mobility 8 5.4
Alveolar bone destruction 6 4.1
Tooth loss 28 19.0
Caries 96 65.3
Oral symptoms
Gingival overgrowth 79 53.7
Gingival bleeding 33 22.4
Caries 20 13.6
Tooth loss 15 10.2
Influence in pregnancy
Preterm birth 66 44.9
Low-weight newborn 2 1.4
Pre-eclampsia 8 5.4
No influence 71 48.3
Table-2: Clinical signs and symptoms associated with pregnancy.

Source of knowledge Frequency Percent
Continuous education program 94 63.9
Scientific publications 53 36.1
Oral health information during consultation
Always 49 33.3
If patient considered at risk 98 66.7
Consideration dental treatment in pregnancy
Indicated (if needed) 112 76.2
Contraindication 35 23.8
Referral dentist check up
Yes 86 58.5
No 61 41.5
Pregnancy influence periodontal health
Yes 114 77.6
No 33 22.4
Table-3: Gynecologists opinion regarding dental treatment during 

pregnancy
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periodontal diseases. A study conducted by Shenoy et al showed 
that though the knowledge regarding the periodontitis as a 
risk factor for systemic complications, importance of regular 
dental checkups and oral manifestations was high, awareness 
regarding the periodontal disease as a risk factor for PLBW was 
low.12 These findings are supported by Wilder et al. (2007), who 
concluded that obstetricians were well aware of periodontal 
disease as a potential risk factor for PLBW but showed limited 
incorporation of this knowledge into clinical practice.11 Among 
the gynaecologists who participated in the study, a considerable 
percentage (48.3%) were not aware of the risk of periodontal 
disease on pregnancy outcomes and 54.4% of the practitioners 
never performed visual intraoral examination. This shows 
that considerable section of gynaecologists did not relate 
periodontitis to adverse pregnancy outcomes. In this study, 
experience of the practitioners also displayed differences in 
questioning their patients during their monthly check ups. 
Practioners with less experience (<10 years) questioned routinely 
regarding the woman’s oral health (56.3%) while practioners 
with more experience (>10years) never questioned regarding 
the oral health status of their patients (table-4). Considerable 
section of them do not perform visual intraoral examination 
(54.4%). The above cause may be attributed to the inadequate 
oral health training provided during the previous years of 
medical education.13 In our study, practitioners(53.7%) who 
were diagnosed with periodontal disease, referred their patients 
to the dentists(64%) and 39.3% did not refer their patients to 
the dentist. This is due to time constraints, as large number of 
patients seeking care making it difficult for the gynaecologists 
to focus on oral health related issues.14 The health care of the 
patients is a reflection of the attitudes of obstetricians towards 
their personal oral health. It is also relevant to stress the 
importance of self-care to each member of the healthcare team, 
since they are the disseminators of knowledge to those under 
their care.15 
Most of the practitioners have gained the knowledge 
through Continuous education program (63.9%) (table-3). 
Inter disciplinary continuing medical and dental education 
programmes have to be organised due to the fact that only 
limited section of gynaecologists are aware of the possible 

link. Lamster et al recommended that communication among 
health professionals themselves, as well as with patients, is a 
key attitude toward health promotion.15 Certain limitations is 
the small sample size that hinders to make definite conclusions 
on the issue and the present study included the gynaecologists 
and obstetricians practising in Vijayawada city. Therefore 
the results of the study cannot be applied in general or in the 
adjacent regions. In the future, policies have to be developed to 
improve the communication of good oral health care practices 
between physicians, dental hygienists, dentists and health 
care providers. Formal education strategies will be needed in 
medical and dental school curriculums regarding the association 
between oral health and systemic health for practitioners to be 
able to fully understand the health consequences of an untreated 
oral infection. 

CONCLUSION 
Maternal health care professionals play a vital role in promoting 
good oral health by connecting pregnant woman to the source 
of dental care. Gynaecologists in the present study displayed 
certain level of knowledge. However the multidisciplinary 
approach was not opted by all of them. Seminars and interactive 
workshops might be useful in creating the awareness for the 
medical practitioners in this topic and publication of journals 
updating the knowledge on perio-systemic link may prove to be 
useful. Bilateral interdisciplinary protocol can thereby reduce 
the incidence of maternal and neonatal complications.
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ABSTRACT

Introduction: In order to achieve good oral health in a population, 
oral health professionals must deliver suitable and relevant 
dental services to the community; and people must have access 
to such dental care facilities. However, appropriate and upright 
information and data with respect to frequency and severity of 
disease is needed in order to establish the infrastructure of the 
health care delivery system. The aim of the present study was to 
assess the prevalence of dental caries among 12 year old school 
children in Kashmir, India. 
Material and Methods: A cross-sectional study was carried 
out in private and government schools of Kashmir, India. The 
sample size was es timated to be 1600 at a confidence interval 
level of 95% and with an allowable error of 5%. A multistage 
sampling was used for selection of subjects so that they represent 
the population of 12-year-old schoolchildren of Kashmir, India. 
Firstly, Kashmir division was divided into four zones; Northeast, 
Northwest, Southeast and Southwest. From each zone, one district 
was chosen in which two private and two government schools 
were selected randomly, using the criteria of a minimum number 
of 100 students of age 12 years old studying in each school. Then, 
all 12-year-old children in these schools who fulfilled the eli-
gibility criteria, were examined making a final sample of 1600 
subjects. DMFT index scores for each child were computed for 
all the teeth. An updated Kuppas wami’s Classification 2012 was 
used for determining the socioeconomic status. 
Results: Overall caries prevalence was dmft > 0 = 25% and mean 
DMFT score was found to be 1.83 ± 1.385. 
Conclusion: The overall prevalence of dental caries among 12 
years old school children was found to be 25%. Frequency of 
dental caries was found to be higher in low socioeconomic class 
children as compared to that in upper socioeconomic class.

Keywords: Dental caries, socio-economic status, children, 
schools.

INTRODUCTION
Dental caries is the most prevalent of all oral diseases of 
childhood due to which it has become the main focus of the 
dental health profession. Dental caries is seen in almost all 
geographic areas of the World. Despite many scientific advances 
and the fact that caries is preventable, the disease continues to 
be the focal public health problem particularly in the developing 
countries, changing life-styles and dietary patterns are markedly 
increasing the caries incidence.1 Children, particularly in their 
growing period, need proper guidance for healthy growth, 
preservation and hygiene of their teeth.2,3

Among most of the epidemiological studies carried out 
previously, age 12years has been used frequently. World Health 
Organization (WHO, 2013) gives the importance to this age 
group because it is at this age that children finish their primary 
schooling. Thus, in many countries, is the last age at which 
data can be easily collected through a reliable sample of the 

school system. Moreover, all permanent teeth except third 
molars have been erupted at 12 years of age. Thus, the age of 
12 was considered as the age of global monitoring of dental 
caries for international comparisons and monitoring of disease 
trends.4 Children with poor oral health are more expected to 
have restricted days of activity, including missing school days.5 
Petersen6 has observed that at the population level, oral health 
outcomes are related to distal socio-environmental factors 
and characteristics of the oral health services available. Many 
previous studies have shown that dental caries is linked to social 
and behavioral factors.7

The major cause of morbidity among the primary school children 
is the oral health being the overlooked area of health. India is 
a vast country having different cultures and socioeconomic 
strata with diverse behavioural traditions. All these factors 
have a direct bearing on oral health. Differences in oral hygiene 
practices, dietary habits and fluoride content of water are the 
main attributes for high dental caries burden. 
For taking measures of prevention and control of disease, its 
coverage and magnitude must be well known beforehand. 
Children being easily accessible at school, so schools are best 
centre for executing the broad health care programme efficiently. 
Health messages can be propagated through school children to 
their homes and neighbourhood and hence schools can act as 
source for bringing the overall change.
Hence, a study was conducted in private and Government 
schools of Kashmir, India to evaluate the Prevalence of dental 
caries among 12 year old children.

Dental caries indicators
DMFT index (decayed + missing + filled teeth) is a widely used 
tool to measure dental caries experience.8 DMFT score gives 
the dental caries status at the population level for public health 
planning and policy-making purposes.9 The DMFT (Klein et 
al., 1938)10, is a cumulative caries measure, which indicates 
past and present dental caries experience. The most frequently 
used index for assessing dental caries is DMFT which has been 
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used for more than 76 years.11 The first oral health goal that is 
“the DMFT of 12 years old children will not be more than 3” 
was established by WHO and Federation Dentaire International 
(FDI).12 The developed countries succeeded in achieving this 
goal unlike the developing countries.8 The Fédération Dentaire 
Internationale, World Health Organization, and International 
Association for Dental Research (IADR), in 2003 established 
‘‘Global Goals for Oral Health 2020’’;13 which provided 
guidance for local, regional, and national planners and policy 
makers for the betterment of the oral health status of the 
populations. The new oral health goals were not numerically 
explicit. Instead, each country could state its own targets based 
on the disease prevalence and severity and oral health structure. 
To categorize dental caries severity, a scale was formulated 
by World Health Organization on the basis of DMFT scores. 
DMFT scores falling between 0.0 and 1.1 were categorized as 
very low; 1.2–2.6 as low; 2.7–4.4 as moderate, 4.5–6.5 as high, 
and values more than 6.6 as very high.8

MATERIAL AND METHODS
A cross-sectional study was carried out in schools (private and 
Govt.) of Kashmir, India to evaluate the prevalence dental caries 
among 12-year-old schoolchildren. Prior to the conduct of study 
in schools, permission was obtained from Directorate of School 
Education, Kashmir.
As per Health Research Methodology, WHO; 2nd Edition, 2001; 
the sample size estimation is done on the basis of a prevalence 
of 50% in order to obtain the largest sample size; when there is 
no previous data. Hence, using the same formula in the present 
study, the sample size of 1600 was estimated; at a confidence 
interval level of 95% and with an allowable error of 5%.
A multistage sampling was adopted for selection of students 
so that they represented the population of 12-year-old 
schoolchildren of Kashmir, India. Firstly, the Kashmir division 
was divided into four zones; Northeast, Northwest, Southeast 
and Southwest. From each zone, one district was selected in 
which two private and two government schools were chosen 
randomly, using the criteria of a minimum number of 100 
students of age 12 years old studying in each school. Then, oral 
examination of all 12-year-old children in these schools who 
fulfilled the eli gibility criteria making a final sample of 1600, 
was carried out. 12 year old children, who were permanent 
inhabitants of Kashmir and gave the consent of participation, 
were selected for the study. Students who had mental/physical 
ailments and those who underwent dental treatments like 
orthodontic ones were excluded from the study. 
A single examiner was calibrated in the department of Public 
Health Dentistry, Kothiwal Dental College and Research 
Centre, Moradabad. Intra-examiner reliability was calculated 
using Kappa statistics which was 0.81.
The demographic data of the subjects were entered into a 
pre-structured proforma by the examiner. The education and 
occupation of the family head, monthly family income was 
enquired from the subjects so as to classify them in different 
socioeconomic strata using an updated version of Kuppas-
wami’s Classification 2012. Their responses were confirmed 
with school records. To diagnose dental caries clinically among 
the subjects, the criteria given by WHO, 1997 was used. Teeth 
were checked in orderly manner using the FDI tooth numbering 

system. The oral examination of children was performed on 
a simple classroom chair using florescent. Dental caries was 
diagnosed using the DMFT Index (WHO, 1997) as follows: 
decayed/untreated caries (D); missing teeth/due to caries (M); 
filled/dental restorations for caries treatment (F), and teeth/
index per tooth (T). Those teeth extracted for reasons other than 
dental caries such as trauma, missing since birth or orthodontic 
motive, were not considered as missing. Missing teeth (M) were 
recorded only if the tooth loss was confirmed due to caries. 

STATISTICAL ANALYSIS
Data, obtained was put to statistical analysis using Statistical 
Package for the Social Sciences (SPSS Inc., version 20, 
Chicago, Illinois, USA). Pearson Chi-square test was used 
for comparison. Categorical variables were assessed using 
descriptive statistics. 

RESULTS
Out of total 1600 students, 767 (47.9%) were male and 833 
(52.1%) were female (Figure-1). The prevalence of dental caries 
among 12 year old children was found to be 25%. Mean DMFT 
score was found to be 1.83 ± 1.385. In girls (25%) dental caries 
was slightly higher than in boys ( 24.5%) but this difference 
of dental caries was not statistically significant (p=0.686). 
Out of total subjects, 47.2% students were studying in private 
schools and 52.8% were from Government schools (Figure-2). 
Frequency distribution as per socioeconomic status is given in 
Figure-3. The highest percentage of dental caries was found 
in those subjects belonging to the lowest SES (Type V) and it 
was least in those belonging to Upper Scocioeconomic status 
(TypeI); and a statistical significant difference was found (p ≤ 
0.000) {Pearson Chi-square test}(Table-1).
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Figure-1: Frequency distribution of subjects as per genderc status
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Figure-2: Frequency distribution of children as per school type
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DISCUSSION
Among all oral diseases, dental caries is the most prevalent 
disease among the populace. Almost all regions of World exhibit 
one or the other form of dental caries. People of all age group 
are affected by dental caries irrespective of the gender and 
socioeconomic status. Dental caries is found in approximately 
90% of school children worldwide and most adults, with the 
disease being most prevalent in Asian and Latin American 
countries.14 A very extensive National Health Survey carried out 
in 2004 throughout India has shown dental caries in 51.9% in 5 
year old children, 53.8% in 12 year-old children and 63.1% in 
15 year old teenagers.15 The factors like diet (sweets and junk 
foods), low socioeconomic status and high rate of urbanization 
contribute to the increase in prevalence of dental caries.16 The 
present study was conducted in both private and government 
schools of Kashmir to assess the prevalence of dental caries 
which was found to be 25%. This finding was similar to the 
prevalence of dental caries found in Jammu.17 
 In the present study, schools were classified as government or 
private schools depending upon the funding. For Government 
schools the funds were provided by the government hence the fees 
are subsidized while for private schools the funds are provided 
by individual proprietors or non-governmental organization 
hence the fees are charged. In order that the children should 
represent all socioeconomic and cultural communities; the 
subjects from both types of schools (private and government) 
were included in the present study. This provided the accurate 
data of dental health condition among the target population. 
In the present study the frequency of dental caries was found 
fairly higher in girls (25%) than boys (24.5%). The higher 
prevalence of dental caries among females might be ascribed to 

early eruption of teeth among girls and hence their teeth being 
exposed for a longer time to the oral environment compared 
with males.18,19 Similar results have been found by previous 
authors20,21 while low prevalence in females have been reported 
by Yee and McDonald and Dhar et al.22

Out of the three components {decayed (D), missing (M) and 
filled (F)}; the Decayed component constituted the major part 
of DMFT index which clearly depicts lack of knowledge and 
awareness among the masses about the importance of oral 
health, lack of motivation, pessimistic approach and attitude 
of parents toward dental treatment of their children, financial 
difficulties and other lacunae within the health care delivery 
system. Higher Prevalence of decayed teeth compared to 
filled and missing teeth have been found by several Indian and 
International authors.23,24 
In the present study, percentage of subjects with dental caries 
was found to be least (21.6%) among those hailing from Upper 
Socioeconomic class (Class I) and it was highest (37.2%) among 
those coming from Low socioeconomic status. This result was 
in accordance to the previous studies wherein the prevalence of 
dental caries was found in those children belonging to high social 
class, the reason being, more oral health care awareness among 
the high socioeconomic class parents and children; and access 
to dental care by their children at an earlier and appropriate age. 
However, the high caries prevalence in middle and low social 
class was associated to greater availability and advertizing of 
cheap sugar containing products along with low income and 
inaccessibility to health services and health education.25

It is also mentioned in previous research papers that higher 
frequency and severity of dental caries among the low 
socioeconomic status and less educated people is due to their 
low monthly household income which in turn decreases their 
access to dental services and oral hygiene products and also 
keeps them unaware of oral health knowledge and oral hygiene.26

A second explanation relates to the potential mediating role 
of social exclusion in the relationship between socioeconomic 
status and dental caries.  
It has been found that small minority of children mostly suffer 
from dental caries. Dental caries being a multi-factorial disease 
so determination of the specific risk factors for its causal is very 
difficult but the socioeconomic status has been identified as one 
of the significant factors associated with occurrence of dental 
caries among the populace. 

Limitations
Dental caries was identified by clinical examinations; no 
radiographs were taken, which might over- or under-estimate 
the actual magnitude of the problem. The different types of 
dental caries like initial, advanced, cavitated and non-cavitated 
dental caries, were not classified as the diagnostic criteria were 
based on those given by WHO; this might have influenced the 
estimation of incidence and severity of dental caries. 
Further longitudinal studies are required to correlate dental 
caries prevalence in the target population with parent’s literacy 
level and other socio behavioral factors (diet, oral hygiene 
practices).

CONCLUSION
Dental caries prevalence among 12 years old school children in 
Kashmir was 25%. Mean DMFT value was 1.83 (S.D. =1.385). 

Socioeconomic 
status

Dental caries Pearson  
Chi-Square  

(P value)
Present Absent

0.000*

Type I 21.6% 78.4%
Type II 22.3% 77.7%
Type III 22.9% 77.1%
Type IV 26.6% 73.4%
Type V 37.2% 62.8%
*Statistical significance at p<0.05

Table-1: Association of dental caries with socioeconomic status 
{Cross tabulation}
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Figure-3: Frequency distribution of subjects as per socioeconomic 
status
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Dental caries was found more in children hailing from Low 
Socioeconomic status background. Such, epidemiological data 
be used for designing programs aimed at improving oral health 
ser vices for school children. 

RECOMMENDATIONS
In order to raise the awareness about oral health, a widespread 
oral health education regarding the dietary habits and oral 
hygiene practices is required involving the schools as well as 
community as a whole. 
India, being a developing country, has inadequate resources for 
delivery of oral health care to all, so the school based integrated 
package consisting of emergency dental treatments, affordable 
preventive measures like fluoride applications, and atraumatic 
restorative treatment should be organized for the betterment of 
oral health situation to a large extent. 
For oral health promotion programs, schools as well as primary 
health care centres should be involved by the health policy 
makers so as to trim down the dental caries burden. Moreover, 
oral health related topics should be included in the school 
curriculum so that the appropriate knowledge and awareness 
regarding oral health is incorporated among the children at a 
very early stage which would be carried over by them throughout 
their life through adolescence to adulthood.
Oral health authorities should also concentrate on policies 
that increase the accessibility to healthy foods and promote 
behavioral changes in dietary habits by imposing restrictions 
on advertising and legislation to control detrimental foods, and 
bans on the selling of unhealthy food items in and around school 
premises. 
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Evaluation of Clinical Presentation of Common Gastric Disorders
Jigar V Shah1, Sharadchandra Shah2

ORIGINAL RESEARCH

ABSTRACT

Introduction: Pain in abdominal region is one of the most 
common reasons for emergency visits to the hospital. However, 
signs and symptoms  differ in people. Hence present study was 
undertaken to study symptomolgy and clinical presentation of 
common gastric disorders. 
Material and Methods: The present prospective study comprised 
of 100 patients reported with complaint related to gastric 
disorders. Demographic details, personal history, clinical history, 
type of pain, associated symptoms were noted. Data obtained was 
arranged accordingly using the SPSS Version 17 software and was 
tabulated as a number and percentage of respondents. 
Results: Patients in the age group of 31-40 years of age suffered  
more  of gastric problems, followed by in age group 41-50 years 
and 21-30 years of age; 62 patients had habit of smoking and 20 
had habit of alcohol intake. 72 patients reported pain in epigastrium 
region, 20 in right hypochondrium, 2 in left hypochondrium and 6 
in periumbilical region. The most common associated symptoms 
were vomiting and retrosternal pain. 
Conclusion: The treating physician  have a responsibility to 
differentiate between life threatening surgical emergencies and 
self-limiting processes.   Stress, lifestyle, eating habits of the 
patient are the risk factors of gastric disorders.

Keywords: Gastric disorders; Lifestyle; Smoking; Stress

INTRODUCTION
Pain in abdominal region is one of the most common reasons for 
emergency visits to the hospital. Even though for many patients, 
symptoms are usually benign and self-limited, a subset must be 
diagnosed with an acute abdomen  because  of serious intra-
abdominal pathology that necessitates emergency intervention.1  

Acute abdominal pain or acute abdomen is defined as 
tremendous severe pain arising in the abdomen region caused 
by surgical or non-surgical problems that needs immediate care. 
In view of this, the clinicians, particularly those  providing 
primary health care must be able to recognize the reason of pain 
as  either surgical or non-surgical case.2  Some people who have 
gastric disorders have pain or discomfort in the upper part of 
the abdomen. However, signs and symptoms  differ in people.3 

Hence present study was undertaken to study symptomolgy and 
clinical presentation of common gastric disorders.

MATERIAL AND METHODS
The present prospective study consisted of 100 patients reported 
with chief complaint related to gastric disorders. The study was 
carried out  at Pramukhswami Medical College, Karamsad. 
Ethical approval was obtained and informed consent from 
patients were obtained. Demographic details, personal history, 
clinical history, type of pain, associated symptoms were noted. 
Symptoms of pain in epigastrium right hypochondrium, 
left hypochondrium and umbilical region were considered.  

Associated symptoms like nausea, vomiting, dysphagia, 
anorexia, hematemesisa, dyspepsia were also considered.   

STATISTICAL ANALYSIS
Data obtained was arranged accordingly using the SPSS Version 
17 software and was tabulated as a number and percentage of 
respondents. 
Table-1 shows data of patients distributed according to age with 
maximum patients i.e. 28 in age group of 31-40 years of age,  
26  patients in age group 41-50 years of age, 24 in 21-30 years 
of age, 14 in 51-60 years of age. 74 patients were male and 26 
female (Table-2). 62 patients had habit of smoking and 20 had 
habit of alcohol intake (Table-3).
Table-4 shows distribution of pain, 72 patients reported pain 
in epigastrium region, 20 in right hypochondrium, 2 in left 
hypochondrium and 6 in periumbilical region. 60 patients 
reported burning type of pain, 2 colicky type, 38 reported dull 
ache, 24 continuous, 76 intermittent type, 52 reported that pain 
aggravated by meal, 22 reported that pain relieved by meal and 
in case of 26 patients no reaction of pain to meal was found 
(Table-5). The associated symptoms were vomiting in 52 
patients, hemetemesis in 8, malena  in 8, anorexia in 20, weight 
loss in 20, retrosternal pain in 46, fullness after meal in 30, sour 
eluctations in 40, water brash in 10 and hiccoughs in 4 (Table-6).

DISCUSSION
Acute abdominal pain can be a symptom of spectrum of 
conditions from benign and self-limited disease to surgical 
emergencies. Evaluating abdominal pain needs an approach that 
depends on  physical examination, patient history,  laboratory 
tests along with imaging studies. The location of pain provides  
a clue and further  guides in diagnosis.4 Thus, the present study 
aimed to study symptomology and clinical presentation of 
common gastric disorders. Regarding clinical presentation of 
gastric disorders according to age, it was found that  maximum 
patients were in age group of 31-40 years of age, followed by age 
group of 41-50 years and 21-30 years of age. According to the 
survey conducted by the American Psychological Association 
on the topic Stress in America,  the highest levels of stress 
was reported in young adults aged 18-33 years as compared to 
other  groups tested.  Health professionals reported  that  this 
age group suffers from depression as well as anxiety  disorders.  
People aged 18-47 reported that work, job stability and money 
were their main goals and were resulting in significant amounts 
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leads to various symptoms within the gastrointestinal tract such 
as abdominal pain, dyspepsia or  diarrhoea. The first observation 
conducted by William Beaumont on the wounded soldier with 
gastric fistula showed that fear or anger significantly influences 
physiology of gastric system, especially secretion of acid.6

In the present study, 62 patients had habit of smoking and 20 
had habit of alcohol intake. Smoking damages the lining of 
the esophagus, making it extra-sensitive to acid, according to 
the National Digestive Disorders Information Clearinghouse. 
Smokers are two times more likely as compared to nonsmokers 
to develop ulcers, painful open sores that form on the stomach 
or duodenum Smoking inhibits production of bicarbonate 
which protects the lining of the duodenum from acid and also  
promotes infections of Helicobacter pylori, one of the main 
cause of ulcers.7 Alcohol  passes through the various segments 
of the gastrointestinal (GI) tract and interferes with the  function 
of GI-tract segments. It can impair the function of the muscles 
separating the esophagus from the stomach, thus causing 
heartburn. In the stomach, alcohol interferes with the activity 
of the gastric muscles surrounding the stomach,  may impair 
the muscle movement in the intestines, resulting in diarrhea 
frequently found in alcoholics. Besides, alcohol also inhibits the 
absorption of nutrients in the small intestine and enhances the 
transport of toxins across the intestinal walls, which may result 
in  alcohol-related damage to the liver and other organs. Thus, 
the present study found that lifestyle and personal habits play an 
important role in gastic disorders.8

The location and the type of abdominal pain  may help health 
professionals in establishing the diagnosis.2 The present study 
found vomiting as the most reported  complain of gastric 
problems followed by retrosternal pain, sour eluctations, 
fullness after meal, anorexia, weight loss, water brash, 
malena, hemetemesis and hiccoughs. Vomiting is a common 
early complaint of acute abdominal pain. However, bowel 
obstruction should be considered when there is progressive 
and continuous vomiting accompanied with severe abdominal 
pain. Anorexia occurs in causes of acute abdomen, particularly 
acute appendicitis and acute cholecystitis. Abdominal pain, 
accompanied with abdominal distention due to excessive gas, 
should be considered as a sign of ileus or bowel obstruction.2 The 
treating physician  have a responsibility to distinguish between 
a self-limiting process, like constipation or viral gastroenteritis 
from more life threatening surgical emergencies like such as 
intestinal obstruction and  appendicitis.9

CONCLUSION
Although acute abdominal pain have self-limited conditions, the 
pain may be an indication of  a surgical or medical emergency. 
The challenge faced by the health services includes  timely 
diagnosis so that treatment can be initiated accordingly and  
thus morbidity can be prevented. Stress, lifestyle, eating habits 
of the patient are the risk factors of gastric disorders.
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4 Non- Alcoholic 38 38

Table-3: Personal Habits of patients

No. Site of pain No. Percentage
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No. Character of pain No. Percentage
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2 Colicky 2 2
3 Dull ache 38 38
4 Continuous 24 24
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10 Hiccoughs 4 4

Table-6: Associated Symptoms

of stress to their lives.5 Regarding the relation  between stress 
and gastrointestinal diseases, the central nervous system and the 
gut are intimately connected, due  to  which exposure to stress 
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ABSTRACT

Introduction: Dental practices generate huge amounts of 
biomedical waste. Knowledge and awareness among dental health 
care personnel about the hazards related to biomedical waste is 
vital and critical to protect health personnel from its hazards. The 
present study was conducted to assess the level of awareness and 
attitude among dental health care workers which included dentists 
and dental auxiliaries in Kashmir division, Jammu and Kashmir 
State, India. 
Material and methods: A total of 408 registered dentists and 456 
dental auxiliaries who were working with dentists which included 
dental hygienists and dental assistants were included in the study. 
The questionnaire based cross sectional study was conducted 
among dentists and both operating and non-operating dental 
auxiliaries. Paired t-test was used to compare the descriptive 
statistics.
Results: The results based on the responses of the 864 participants 
showed dentists had fairly better knowledge than dental auxiliaries 
and the results were statistically significant. It was observed that 
only 24.01% of the dentists had an excellent awareness while 
64.03% of the Dental auxiliaries had poor awareness regarding 
biomedical waste management practices. More than 50% of the 
dentists had an average or good attitude while 60.96% of dental 
auxiliaries had a poor attitude towards sterilization, disinfection 
and labelling of biomedical wastes. 
Conclusion: It was concluded that the awareness, knowledge and 
practices regarding biomedical waste was higher in dentists than 
dental auxiliaries, however it was not satisfactory.

Keywords: Bio-medical Wastes, Occupational hazards, Waste 
Disposal, Disinfection, Healthcare establishment, Infectious 
waste.

INTRODUCTION
In the progress of curing illness, the health care sector produces 
massive amount of bio-medical waste which may be harmful 
to all those who come in contact with this waste. Biomedical 
waste (BMW) is the term applied to the waste that is generated 
during diagnosis, treatment or immunization of human beings 
or animals or in the research activities pertaining thereto or in 
the production or testing of biological including categories viz., 
general waste, pathological waste, radioactive waste, chemical 
waste, infectious waste, sharps, pharmaceutical waste and 
pressurized containers.1 
Dental waste is a subcategory of dangerous biomedical waste. 
Dental practices also generate huge amounts of cotton, latex, 
plastic, glass, sharps and extracted teeth and other materials 
which may be contaminated with blood and body fluids.2 Hazards 
arising due to waste disposal from dental practices creates an 
environmental burden by variety of hazardous products and 
adds to the direct risk of possibly infectious material that may 
be faced by the individuals handling these wastes.3

The absenteeism of correct waste management, lack of 
awareness about the health hazards from these harmful wastes, 
inadequate financial and human resources and poor waste 
disposal systems are the most critical problems connected 
with medical waste. Haphazard disposal of BMW and contact 
to such waste poses a serious danger to both environment and 
health of individuals. Hospital waste requires precise treatment 
and management before its final disposal. The threat is further 
amplified by the prevalence of life threatening diseases such as 
Human Immunodeficiency virus (HIV) and Hepatitis B and C.4

The Ministry of Environment and Forests has formulated the 
Bio-Medical Waste (Management and Handling) Rules, 1998, 
which are meant to improve the waste management system for 
hospital wastes in India.1 General Hospitals, health care centers 
and other healthcare establishments in the country contribute to 
the production of significant quantity of harmful waste, posing 
grave problems for its disposal. The main problem arises with 
the open dumping of the hospital refuse which gets mixed with 
domestic waste leading to various types of environmental as 
well as potent human hazards.5

Sufficient knowledge about the health threat of hospital waste 
and the appropriate methods of handling such wastes is essential 
for the protection of health care providers, workers, waste 
management staff as well as general population from various 
harmful effects of the hazardous BMW. Even though globally 
there is an increased awareness about health hazards of BMW 
among health care professionals and in spite of the recent 
advances in appropriate management techniques of these wastes, 
numerous studies on awareness about hazards of BMW across 
the country reveal that the knowledge and practices of waste 
disposal and its hazards among health professionals have been 
found to be unsatisfactory.6,7 The present study was conducted 
to assess the level of awareness regarding BMW, attitude and 
practices among dental health care workers which included both 
dentists and dental auxiliaries in Kashmir division of Jammu 
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and Kashmir state, India.

MATERIAL AND METHODS
The present study was done in Jammu and Kashmir State of 
India. The study was conducted for a period of 4 months from 
the month of June to September 2015. The study population 
consisted of all the registered dental practitioners, and other 
dental auxiliary staff in Kashmir division of the state. All the 
auxiliary staff who were working with dentists which included 
dental hygienists and dental assistants were also included in the 
study. The dentists were either working in the government sector 
as in health centers, district hospitals or teaching hospitals and 
private sector as in private dental clinics. 
Primarily a list of dentists with their address and phone number 
was acquired from office of the Registrar, State Dental Council, 
Jammu and Kashmir branch. A total of 523 registered dentists 
enlisted were included in the study who were either working or 
residing in Kashmir division of Jammu And Kashmir State. Out 
of these, only 408 took part in the study due to the availability 
and consent. Out of these 408 dentists, 34 were BDS final year 
students. The exact number of the auxiliary staff was not known 
as they were not registered. Thus a convenient sampling was 
done as per the availability of such personnel. A total of 456 
auxiliary staff completed the questionnaire which included 
operating and non-operating dental auxiliaries. An informed 
consent was acquired from the participating personals and 
clearance taken from hospital administration for conducting the 
study in hospitals and health centers.
The knowledge and awareness about the bio medical waste 
management was acquired through a pre-validated instrument 
taken from a prior study.8 The instruments consisted of 40 
close ended questions, divided into 4 sections with each section 
consisting of 10 questions, section 1 included questions on 
Knowledge of biomedical waste generation, hazards and 
legislation, section 2 included questions about level of awareness 
on BMW management practice, section 3 included questions 
about Attitude/ behavior assessment towards BMW and section 
4 included questions about Level of knowledge on needle-stick 
Injuries. Questionnaire was administered at the place of work 
to all the subjects and taken back on completion on the same 
day. Confidentiality of the responses by the participants was 
maintained. The percentage of correct and incorrect answers 
for each question from all the participants was obtained. 
Interpretation for the responses was based on the number of 
questions answered correctly with scores as; Excellent: 8 correct 

answers out of 10, Good to average: 4-7 correct answers out of 
10, Poor: <4 correct answers out of 10. 

STATISTICAL ANALYSIS
Data was entered in Microsoft Excel 2013 software and analysis 
was done using Minitab 16.1.1 version of statistical software. 
Descriptive statistics like percentage, mean, and SD (standard 
deviation) were computed for data presentation. Paired-t test 
was used for calculating the statistical significance between 
dentists and dental auxiliaries for knowledge about BMW.

RESULTS
The results of the present study were based on the responses of 
the 864 participants which included 408 dentists and 456 dental 
auxiliaries. Responses from both the groups were analyzed 
separately and comparison for the knowledge in two groups was 
done using paired t test.
Figure-1 shows the comparison of the correct responses in 
relation to knowledge about BMW management and legislation. 
It was seen that the dentists had fairly better knowledge than 
dental auxiliaries and the results were statistically significant 
(T-Value = 2.96, p-Value = 0.016) for the correct answers for 
knowledge. Results showed that 64.95% of the dentists had 
positive knowledge about BMW management and legislation in 
comparison to 19.9% of dental auxiliaries. Results also showed 
that more than 75% of both the dentists and dental auxiliaries 
accepted that it is important to know about BM waste generation, 
hazards and legislation. Dentists (58.9%) had better knowledge 
regarding the BMW (Management and Handling) Rules and 
its amendments than dental auxiliaries (30.92%). 72% dentists 
accepted that BM wastes should not be stored beyond 48 hours 
in comparison to 48.02% dental auxiliaries. Dentists also had 
better knowledge about the transportation of BM wastes.
Table-1, section 2, shows level of awareness, attitude about 
BM waste management practices in both dentists and dental 
auxiliaries. It was observed that only 24.01% of the dentists 
had an excellent awareness about BMW, while most dentists 
(44.11%) had good or average attitude regarding the waste 
management practices which included awareness about color 
coding, disposal of sharps, wastes infected with blood or body 
fluids and hazardous wastes. About 64.03% of the Dental 
auxiliaries had poor awareness regarding BMW management 
practices while only 31.86 % dentists presented poor awareness.
Table-1, section 3, presents the attitude and behavior of dentists 
and auxiliaries towards BMW management. More than 50% 

Section Health care personal Excellent Good/ average Poor
2. Level of awareness Dentists n 98 180 130

% 24.01 44.11 31.86
Auxiliaries n 52 112 292

% 11.40 24.56 64.03
3. Attitude / Behavior Dentists n 156 208 44

% 38.23 50.98 10.78
Auxiliaries n 82 96 278

% 17.98 21.05 60.96
4. Knowledge of Needle stick injuries Dentists n 286 94 28

% 70.09 23.03 6.80
Auxiliaries n 233 150 73

% 51.09 32.89 16.00
Table-1: Frequency distribution of the responses by dentists and dental auxiliaries for section2, 3 and 4 of the questionnaire.
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of the dentists had an average or good knowledge about safe 
management, responsibility towards BMW. It also shows that 
only 17.98% of dental auxiliaries had a good/average attitude 
towards organizing classes or voluntary programs for upgrading 
knowledge on BMW. The responses in section 3 also showed 
that 60.96% of dental auxiliaries had a poor attitude towards 
sterilization, disinfection and labeling of BMW. While only 
10% of the dentists had poor knowledge about labeling of 
BMW and reporting to the pollution control board in case of 
non-compliance of the rules.
Table-1 section 4, shows Level of knowledge among dentists 
and dental auxiliaries on needle-stick injuries. Higher number 
and percentage of both dentists (70.09%) as well as dental 
auxiliaries (51.09%) had excellent knowledge about needle-
stick injuries, while least had poor knowledge about it.

DISCUSSION
Waste generated in a dental hospitals or clinics is analogous 
to that produced by other hospitals which includes a large 
component of general waste and a smaller proportion of 
hazardous waste.9 Dental hospitals use instruments and 
materials that are directly exposed to blood, saliva and therefore 
are probable causes of infection. Many chemicals like acrylics, 
impression materials and mercury used in dentistry may have 
a potential environmental and human health impact if not 
disposed properly.10

Knowledge and awareness among dental health care personnel 
about the hazards related with the BMW, methods of segregation 
of wastes is vital and critical to protect health personnel from 
sharp, infectious and chemical waste. The tremendous growth 
of Health Care sector such as hospitals and dispensaries in India 
has generated substantial health care wastes creating a worrying 
situation for local governments. In India, there are about 
6,00,000 hospital beds, over 23,000 Primary Health Centers, 
thousands of registered and unregistered nursing homes, 
dispensaries and a very large number private practitioners 

including both medical and dental health care facilities in urban 
and semi-urban localities.11 According to health information 
statistics 20% of total beds are in rural hospitals while 80% are 
in urban hospitals. Concluding from past figures of number of 
beds and typical quantity of waste generation at the rate of 1 kg 
per bed per day, it can be projected that about 0.33 million tons 
of hospital waste is being created per year.12 
In India, with exemption to a few large hospitals, most of 
the smaller hospitals and nursing homes lack any operative 
and safe system of BMW disposal. In view of the serious 
condition involving BMW, the Ministry of Environment and 
Forests, Government of India formed the BMW (Management 
and Handling) Rules, which came into effect on 20th July, 
1998.13 Despite these rules and initiations, a lot of challenges 
to health care waste management practices are confronted by 
Indian health care sector. Numerous efforts have been made 
by environmental regulatory agencies and waste generators for 
better management of the waste from healthcare, moreover the 
knowledge of the BMW management in health care personnel 
shall be of prime importance so as to make these efforts worthy.
The present questionnaire based study was done in Kashmir 
division of Jammu And Kashmir State. The aim of the study was 
to evaluate the knowledge of the dental practitioners including 
both the dentists and dental auxiliaries about the BMW and its 
management. Confidentiality of the responses by the participants 
was maintained. 
The results demonstrate that the overall knowledge as well as 
attitude of the dentists was better than the auxiliary staff in 
the study area. However, it was observed that only 24% of the 
dentists were having excellent knowledge and attitude of the 
BMW and its management, while most of the dentists 44.11% 
had an average knowledge about it. Thus, the knowledge about 
BMW and its management was well below the expected level. 
These findings are similar to a previous study conducted in 
Jammu and Kashmir State, where it was observed that overall 
MBBS doctors were found to be well aware of the adverse 
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Figure-1: Comparison in knowledge in dentists and dental auxiliaries about biomedical waste management
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hazards of BMW. On the contrary paramedical staff had poor 
knowledge about the same.14,15

In previous surveys in year 2013 done among dentists in India it 
has been recorded that more than 60% Dentists and paramedical 
staff were not aware of legislation applicable to BMW 
management.16 On the other hand, it was reported that among 
150 dental students in Rural Dental College in Maharashtra only 
23% had correct knowledge while 81.55% were aware about the 
practice of BMW management.17 Similar results have been put 
forth by other researchers who reported that among 100 Dental 
students, staff and private dentists, 60% were of the view that 
all health care waste was harmful and 75% were aware of BMW 
regulations.18 
It has also been seen that many practitioners and auxiliary 
staff at hospitals and other health care facilities have proper 
knowledge of BMW and it management but they fail to follow 
the legislation. This has been also reported previously where it 
was revealed that a large number of practitioners in Mangalore, 
were aware of the legislation policy but had failed to contact 
and register their clinic with the certified waste management 
services of the city.19 Similar results have also been reported 
where many dentists had knowledge about waste management 
but they lacked an applicable attitude and practices for the 
problem.18

About waste segregation and color coding procedure of BMW 
present study showed that dentists had fairly higher knowledge 
than dental auxiliaries. While in a previous study it was observed 
that 82.6% among 272 Dental staff were in favor of segregating 
BMW at the point of origin.20 While in another study it has 
been observed that most of the paramedical and nonmedical 
workers were unaware about proper segregation, transportation 
and storage of BMW.21 It has also been reported that inadequate 
segregation between hazardous and non-hazardous wastes 
is a problem in many institutions and lack of obligatory rules 
and regulations for the collection of waste materials from 
the hospital wards also adds the problem.22 Such deleterious 
problems are being faced world over with people having no 
proper knowledge about segregation and disposal of BMW. 
Previously concerns have been raised in a Turkish study for 
wrong handling of BMW at the institutions and non-availability 
of systematic program for the transportation of the health care 
waste to the final disposal sites.23 Similarly a study conducted 
on assessment of medical waste management practice in the 
northern part of Jordan exposed that no defined methods for the 
handling and disposal of these wastes existed.24

The improper handling laws or enforcement policies can also 
be held responsible for the incorrect practices amongst health 
care personnel. Even though amendments from time to time 
have been issued for proper management policies of BMW in 
India, however the level of awareness and attitude has been 
poor. Previously, lack of knowledge, inappropriate policy/
laws and disinclination have been sown to be accountable for 
the improper management of medical waste in Dhaka City.25 
It has been reported that doctors were more aware of the risk 
of HIV and Hepatitis B and C, than the auxiliary staff which 
could be triggered by improper handling of BMW.7 While it was 
observed that only 50% of the dentists were found to be aware 
towards the risks and followed infection control practices.26

The results of the current study reported average knowledge 

and attitude towards BMW and its management with fewer 
positive practices in both dentists as well as dental auxiliaries. 
It is important to highlight the requisite for effective application 
of the legislation, implementing accurate management 
programmes and suitable teaching to staff members to increase 
the knowledge and awareness concerning BMW management 
in hospitals.27 Appropriate measures should be taken to decrease 
hazardous waste where ever possible or action should be taken 
to warrant that all generated waste is disposed of in accordance 
with the rules and environmental legislation.28

In modern times, the role of mass media should be used for 
providing information and instructions about the risks relating 
to BMW and importance of waste segregation, which should be 
displayed on posters and in hospitals and places near waste bins 
and can also be circulated as pamphlets to the concerned staff to 
increase the awareness of BMW.29 

CONCLUSION
Continuing dental education programmes and workshops on 
cross-infection and BMW management should be piloted for 
high risk groups who directly or indirectly deal with BMW so as 
to increase their level of understanding and related risks towards 
BMW among dentists and other auxiliary staff in various dental 
teaching hospitals.30 It can also be stressed that proper waste 
management procedures should be included as a mandatory part 
of academic curricula for all health care workers.
Though in the present study all possible measures to reduce 
any kind of bias were followed but within the limitations of the 
study recall bias, central tendency bias and social desirability 
bias cannot be ruled out. It can be concluded that the BMW 
legislation needs a strict implementation and enforcement.
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Questionnaire

Q. 
No.

Section 1: Knowledge of biomedical (BM) waste genera-
tion, hazards and legislation

1. Do you know about BM waste generation and legislation?

2. What agency (ies) regulate(s) wastes generated at health 
care facilities?

3. Do you think it is important to know about BM waste 
generation, hazards and legislation?

4. Biomedical Waste (Management & Handling) Rules were 
first proposed in which year:*

5. Amendments to the Biomedical Waste (Management & 
Handling) Rules were made in:

6. Statement describing one type of BM waste:*

7. According to the Biomedical Waste (Management & Han-
dling) Rules, waste should not be stored beyond:

8. One gram of mercury is enough to contaminate the follow-
ing surface area of a lake:

9. Who regulates the safe transport of medical waste?

10. Do you need a separate permit to transport biomedical 
waste?

*Questions edited for presentation, actual questions may be 
different. 
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Awareness of Mothers Regarding Oral Health of their Children in 
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ABSTRACT

Introduction : Mothers are the primary and important source of 
care for the children. Mothers should have a sound knowledge 
of importance of primary teeth. Hence the study was planned 
to assess the mothers’ awareness and knowledge towards the 
primary teeth in Srinagar city, India. 
Material and Methods: A questionnaire based study was 
conducted in district hospitals of Srinagar, Kashmir. Women 
having children below 12 years of age and willing to participate, 
were included in the study. A self –administered questionnaire, 
written both in English and local language (urdu) was personally 
distributed to the mothers who had visited the district hospital for 
their own ailments. 
Results: 32.6% of the mothers (163) viewed primary teeth as very 
important and majority 67.4% were unaware of such importance. 
Regarding oral hygiene maintainance, 405 (81.0%) of mothers 
prefered tooth brush and tooth paste to clean their child’s teeth. 
For Frequency of brushing, majority of mothers 289(57.8%) 
reported that only once they ask their children to brush their teeth. 
Only 24% of mothers agreed that primary teeth caries can affect 
child’s permanent teeth.39.2% (196) of mothers agreed dental 
problem also to be important as other health problems, remaining 
60.8% (304) considered dental problem less important than other 
health problems. 
Conclusion: Educating mothers on child dental care will promote 
lifelong good oral hygiene habits and will bring down the 
prevalence of oral diseases considerably.

Keywords: Importance of primary teeth, oral health knowledge, 
mothers

INTRODUCTION
Examining the Unique Roles of the Mother and the Father, 
research has shown mothers spend more time in everyday 
caregiving activities with their children and are most often the 
primary source of physical comfort and safety for the child.1,2 
A study by Moallemi et al showed that mother’s oral health 
knowledge and attitudes are positively related to their children’s 
sound dentition.3

There is a common misconception among parents that milk 
teeth of their children will exfoliate and do not require good care 
as they fall off with time.4 However, problems in milk teeth can 
distress the child leading to inability to chew or speak properly, 
pain and swelling.5

Oredugba F et al found inadequate knowledge of preventive 
oral health care on assessing mother’s oral health knowledge 
towards their children.6 Without basic knowledge of caries 
risk factors, importance of deciduous dentition and oral 
maintaenance, employing disease preventive measures is 
difficult.7 In an Attempt to promote oral health care in children 
there has been a significant decrease in the prevelance of dental 
caries in most of the industrialized countries. However, children 
from disadvantaged families have been found to have high 

caries prevalence.8

India being the developing nation, there is limited documented 
research on parental awareness, especially among mothers, 
regarding primary teeth. Hence, the aim of this study was to 
assess the mothers’ awareness and knowledge towards the 
primary teeth in Srinagar city, India.

MATERIAL AND METHODS
A questionnaire based study was conducted in district hospitals 
of Srinagar, Kashmir after taking the ethical approval from the 
local authorities. Female middle-aged patients were enquired 
about the age of their children and all the women having 
children below 12 years of age, willing to participate and gave 
informed consent, were included in the study. The study was 
planned and carried out for a period of three months; with an 
average of 5 to 10 patients per day; making a convenient sample 
of 500 patients. A self administered questionnaire, written both 
in English and local language (urdu) was personally distributed 
to the mothers who had visited the district hospital for their 
own ailments. Questionnaire containing 10 questions was pre- 
tested to ensure its validity. The first part of the questionnaire 
included demographic information regarding mother’s age and 
level of education. The second part had questions related to the 
awareness of mothers regarding deciduous dentition indicating 
different risks for dental disease among their children. The duly 
filled questionnaire was collected from the participants on the 
same day after 15 to 20 minutes. To check the reliability and 
internal consistency of the questionnaire Cronbach’s alpha was 
used and it was found satisfactory.

STATISTICAL ANALYSIS
Data was entered in Microsoft Excel 2007 software and 
analyzed. Descriptive statistics like percentage, mean, and SD 
(standard deviation) were computed for data presentation.

RESULTS
Importance of milk teeth as perceived by mothers shows 
that only 32.6% of the mothers (163) viewed primary teeth 
as very important and majority 67.4% were unaware of such 
importance.67.2% of mothers had taken their children to a 
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dentist and majority of the participants (55.2%) take them to 
family dentist for toothache. In relation to parent’s awareness 
about the timing of the first dental visit, none of the participants 
were aware of this most important primary pediatric dental 
health care (Table-1).
Regarding oral hygiene maintenance, 405 (81.0%) of mothers 
preferred tooth brush and tooth paste to clean their child’s teeth. 
For Frequency of brushing, majority of mothers 289(57.8%) 
reported that only once they ask their children to brush their 
teeth (Table-2).
Only 24% of mothers agreed that primary teeth caries can affect 
child’s permanent teeth (Table-3). 39.2% (196) of mothers 
agreed dental problem also to be important as other health 
problems, remaining 60.8% (304) considered dental problem 
less important than other health problems Result also showed 
that awareness among mothers regarding the transmissibility of 
carious disease was inadequate. Majority of them 477 (95.4%) 
had no knowledge regarding it. When questioned for the 
awareness about the difference between a pediatric dentist and 
general dentist, 95.2% of parents were not aware of a pediatric 
dentist (Table-1).
Questionnaire also provided information regarding the lack of 
knowledge (97.6%) and awareness, associated with fluoride 
as a protective factor (table-1).55.2% of mothers visit general 
dentist in case of toothache in their child (Table-4).

DISCUSSION 
Providing preventive dental health care should begin early in 
child’s life. Parental belief and behavior towards dental health of 
their children differs among families due to cultural and ethinic 
background.9,10 Among 500 mothers included in this study only 
163 (32.6%) viewed primary teeth important and 337 (67.4%) 
considered primary teeth unimportant. When questioned 67.4% 
of mothers told that primary teeth are temporary teeth and they 

will fall and replaced by new set of teeth. The reason for poor 
knowledge of primary teeth might be due to beliefs or cultural 
based opinions.11,12 This reflects an increasing demand to initiate 
dental awareness programs in this city. In a study conducted by 
Schroth RJ et al, authors found parents who believed primary 
teeth are important had children with significantly less decay.13

According to our study, 67.2% of children had not visited any 
dentist till now. Similar results were detailed by Abduljalil HS 
and Abuaffan AH in which (67.1%) children had never visited a 
dentist before. Reasons for lack of visit could be apprehension, 
high costs, accessibility. Study done by Moulanaet al14 and Chan 
et al15 suggested that earlier a child visits to dentist, the greater 
would be the likelihood of being caries-free. 
In our study majority (81.0%) of mothers used tooth brush and 
tooth paste for cleaning their children’s teeth and for frequency 
of brushing, 57.8% of mothers reported that only once a day 
before breakfast they ask their children to brush their teeth. 
These mothers reported that because they themselves have been 
encouraged to brush their teeth atleast once a day by their own 
parents, and hence establish once daily tooth brushing routines. 
Similar study shows that 91.1% of mothers ask their children 
to brush their teeth once a day.5 Mothers’ own oral self-care 
behaviour has a clear positive influence on their children’s 
tooth-brushing behaviour and on their dental health.16

According to AAPD, the first dental visit should be with the 
eruption of the first primary tooth and no later than twelve 
months of age.17 The most alarming aspect of our study was that 
none of the participants were aware about the child’s first dental 
visit. The reason might be the result of inappropriate efforts 
taken by dental professionals for the positive reinforcement of 
primary teeth and their treatment. The results of the present study 
differed from the findings by various studies, where majority 
were aware of the correct age for the first dental visit.18,19 The 
future quality of child oral health is reflected by the age at which 

Q No Questions Yes No
1 Are you aware of the importance of milk teeth in your child’s life? 163 (32.6%) 337(67.4%)
2 Have you ever taken your child to a dentist? 164 (32.8%) 336 (67.2%)
3 Are you aware about child’s first dental visit at 6months/ at least 12 months of age? 500 (100%)
4 Is dental problem less important than other health problems? 304 (60.8%) 196 (39.2%)
5 Do you know caries is a transmissible disease? 23 (4.6%) 477 (95.4%)
6 Do you know fluorides prevent tooth decay? 12 (2.4 % ) 488 (97.6%)
7 Do you know the difference between a pediatric dentist and a general dentist? 24 (4.8%) 476 (95.2%)

Table-1: Responses to the questions given by mothers

Frequency of tooth brushing?
Once (frequency/percent) Twice (freq/percent) Do nothing (freq/percent)
289(57.8%) 131(26.2%) 80(16%)

Table-2: Frequency of toothbrushing

Do decayed milk teeth affect child’s permanent teeth?
Yes (freq/percent) No (freq/percent) Don’t know ( freq/percent)
120(24%) 101(20.2%) 279(55.8%)

Table-3: Knowledge about primary teeth

What do you do if your child has a tooth ache?
Give painkiller at home (freq/percent) Take child to family dentist (freq/percent) Take child to a pediatric dentist (freq/percent)
200 (40%) 276 (55.2%) 24(4.8%)

Table-4: First place of contact when pain occurs
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a child visits the dentist for the first time.20

The observation of present study showed weakness in the 
knowledge of the effect of carious deciduous teeth on the 
permanent teeth (24%), mothers tend to neglect the care for 
primary teeth as they will be replaced. Our result is unlike other 
studies in which majority of participants agreed that problems in 
primary teeth can affect child’s permanent teeth.21,22

Majority of the mothers (60.8%) considered dental problem less 
important than other health problems and only 39.2% disagreed. 
Oral health knowledge, attitude and behavior of parents can 
shape oral health behavior of their children.23

Since caries is a transmissible infectious disease, children of 
mothers with high levels of mutans streptococci, are at greater 
risk. Low level of awareness (4.6%) was observed in mothers 
about the fact that sharing of utensils can spread S. mutans 
which can cause caries in children,Sakai et al also reported the 
same observation.24 In the present study, mother’s knowledge 
regarding fluoride was found to be inadequate. The majority 
of mothers (97.6%) did not know that fluoride was helpful in 
preventing tooth decay, however only 2.4% (12) % agreed that 
fluoride prevented tooth decay. The same disappointing result 
was reported in many studies.25,26

When mothers were asked what do they do when pain occurs 
in their child, 55.2% parents stated that, they prefer general 
dentist. 40% mothers do self treatment by giving painkillers at 
home. Only 4.8% expressed that, pediatric dentists are trained 
to assess the oral cavity of young children.
On enquiring about the knowledge regarding the difference 
between a pediatric dentist and a general dentist, only (4.8%) 
were aware, whereas majority 95.2% of mothers did not know 
the difference. This shows the lack of knowledge about the 
value of pediatric dentist and his duties was evident. The reason 
for poor knowledge regarding pediatric dentist shows lack 
of community health awareness program and thereby in the 
mothers. Hence, awareness programmes should be developed 
for parents especially mothers to encourage them to seek 
preventive primary teeth health care. 
Moreover, mother age had no significant correlation with either 
dental health knowledge or practices. Similarly, a study by 
Abiola AA also showed weak correlation between maternal age 
and maternal dental health knowledge.27

CONCLUSION
The study concludes with the finding that there is a lack of 
knowledge in majority of mothers of Srinagar city, India 
regarding the importance of primary teeth. Hence, there is 
a need to carry out more of awareness programs in the city. 
Mothers need to be educated and trained about importance of 
first dental visit as well as value of a pediatric dentist for their 
children. When it comes to the health of child’s primary teeth, 
there is no better time than now to start practicing excellent oral 
hygiene. Pediatric dental care ensures child’s primary teeth stay 
healthy and free of decay and other dental diseases. Educating 
mothers on child dental care will promote lifelong good oral 
hygiene habits and will bring down the prevalence of oral 
diseases considerably.

REFERENCES
1. Dempsey, K. Men’s share of child care: A rural and urban 

comparison. Journal of Family Studies. 2000;6:245–266.
2. Melanie HM, Susan TC, Shevaun DN, David MA. 

Perceptions of Childhood Relationships With Mother 
and Father:Daily Emotional and Stressor Experiences 
in Adulthood. Developmental Psychology. American 
Psychological Association. 2010;46:1651–1661.

3. Z. Saied-Moallemi, J. I.Virtanen, F. Ghofranipour, H. 
Murtomaa Influence of mothers’ oral health knowledge 
and attitudes on their Children’s dental health. European 
Archives of Paediatric Dentistry. 2008;9:79-83.

4. Suresh BS, Ravishankar TL, Chaitra TR, Mohapatra AK, 
Gupta V. Mother’s knowledge about pre-school child’s 
oral health Journal Of Indian Society Of Pedodontics And 
Preventive Dentistry. 2010;28:282-287.

5. Nagaveni, NB, Radhika NB, Umashankar KV. Knowledge, 
Attitude and Practices of Parents Regarding Primary Teeth 
Care of their Children in Davangere city, India.Pesq Bras 
OdontopedClinIntegr, João Pessoa. 2011;11:129-132.

6. FolakemiOredugba, MaarufahAgbaje, OladipoAyedun, 
Adebayo Onajole. Assessment of Mothers’ Oral Health 
Knowledge: Towards Oral Health Promotion for Infants 
and Children. Health. 2014;6:908-915.

7. Finlayson TL, Siefert K, Ismail AI, Sohn W. Maternal 
selfefficacy and 1-5 year old children’s brushing habits. 
Community Dent Oral Epidemiol. 2007;35:272-81.

8. Woosung S, Susan TL, Amid I, Susan R. Caregiver’s 
perception of child oral health status among low-income 
African American. Pediatr dent. 2008;30:480-487.

9. Kristina A, Ulf B, Anders GB. Usefulness of a psychometric 
questionnaire in exploring parental attitudes in children’s 
dental care. ActaOdontol Scand. 2001;59:14-20.

10. Mattila ML, Rautava P, Sillanpaa M, Paunio P. Caries in 
five-year-old children and associations with family related 
factors. J Dent res. 2000;79:875-81.

11. Casamassinmo PS. Dental disease prevalence, preventi on, 
and health promoti on: the implications on pediatric oral 
health of a more diverse populati on. Pediatr Dent. 2003; 
25:16-8.

12. Ng MW. Multi cultural influences on child-rearing 
practices: implications for today’s pediatric dentist. Pediatr 
Dent. 2003;25:19-22.

13. Schroth RJ, Brothwell DJ, Moffatt ME. Caregivers’ 
knowledge and attitudes of preschool oral health and 
early childhood caries (ECC). Int J Circumpolar Health. 
2007;66:153-67.

14. Moulana SA, Yashoda R, Puranik MP, Hiremath SS, 
Gaikwad R. Knowledge, attitude and practices towards 
primary dentition among the mothers of 3-5 year old 
preschool children in Bangalore city. J Indian Assoc Public 
Health Dent. 2012;19:83-92. 

15. Chan SC, Tsai JS, King NM. Feeding and oral hygiene 
habits of preschool children in Hong Kong and their 
caregiver’s dental knowledge and attitudes. Int J Paediatr 
Dent. 2002;12:322-31. 

16. Okada M, Kawamura M, Kaihara Y,Matsuzaki Y, Kuwahara 
S, Ishidori H,et al. Influence of parents’ oral health 
behaviour on oral health status of their school children: an 
exploratory study employing a causal modelling technique. 
Int J Paediatr Dent. 2002;12:101-108.

17. AAPD Guideline on Periodicity of Examination, Preventive 
Dental Services, Anticipatory Guidance/Counseling, and 
Oral Treatment for Infants, Children, and Adolescents. 
AAPD; 2013.

18. Kumari NR, Sheela S, Sarada PN. Knowledge and attitude 



Sultan, et al. Oral Health Awareness among Mothers of Kashmir

International Journal of Contemporary Medical Research  
ISSN (Online): 2393-915X; (Print): 2454-7379   | ICV: 50.43 | Volume 3 | Issue 7 | July 2016

2171

on infant oral health among graduating medical students 
in Kerala. J Indian SocPedodPrev Den. 2006;24:172-208.

19. Chhabra N, Chhabra A. Parental knowledge, attitudes and 
cultural beliefs regarding oral health and dental care of 
preschool children in an Indian population: a quantitative 
study. Eur Arch Paediatr Dent. 2012;13:76-82.

20. Widmer R. The first dental visit: an Australian perspective. 
Int J Paediatr Dent. 2003;13:270.

21. Rafi AT, Zakirulla M, Syed MY, Nasim VS, Al Qahtani 
AR, Al-Turki AA. Cross-sectional study of awareness and 
knowledge of causative factors for early childhood caries 
among Saudi parents: A step towards prevention. Int. J. 
Health Sci. Res. 2012 2:1-7.

22. Mona AK, Nahid MA, Sara HM, Tahani HA,Ruaa UH, 
Elham MN. Knowledge and attitude of Saudi mothers 
towards health of primary teeth. J. Dent. Oral Hyg. 
2015;7:107-112.

23. Poutanen R, Lahti S, Tolvanen M, Hausen H. Parental 
influence on children’s oral health-related behavior. 
ActaOdontol Scand. 2006;64:286-292.

24. Sakai VT, Oliveira TM, Silva TC, Moretti AB, Geller-Palti 
D, Biella VA, et al. Knowledge and attitude of parents or 
caretakers regarding transmissibility of caries disease. J 
Appl Oral Sci. 2008;16:150-4.

25. Wulaerhan J, Abudureyimu A, Bao XL, Zhao J. Risk 
determinants associated with early childhood caries in 
Uygur children: a preschoolbased cross-sectional study. 
BMC Oral Health. 2014;14:136.

26. Begzati A, Bytyci A, Meqa K, Latifi-Xhemajli B, Berisha 
M. Mothers' behaviours and knowledge related to caries 
experience of their children. Oral Health Prev Dent. 
2014;12:133-140.

27. Abiola AA, Ogunbodede OE, Jeboda OS, Folayan OM. 
Do maternal factors influence the dental health status of 
Nigerian pre-school children? Int J Paediatr Dent. 2009;19: 
448-54.

Source of Support: Nil; Conflict of Interest: None

Submitted: 29-05-2016; Published online: 30-06-2016



 www.ijcmr.com

International Journal of Contemporary Medical Research  
Volume 3 | Issue 7 | July 2016   | ICV: 50.43 | ISSN (Online): 2393-915X; (Print): 2454-7379

2172

Role of Endoscopic Dacryocystorhinostomy in Acute Dacryocystitis
Pinpo Teron1, Pradip Kumar Tiwari2
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ABSTRACT

Introduction: An endonasal approach was attempted by West in 
1910. The aim of this technique was to make a communication 
between the lacrimal sac and nose at a point just above the junction 
of the sac with the duct. In 1917, West modified Caldwell's 
technique with a window resection over the lacrimal sac but the 
results were mediocre. West and Polyak were the first ones to 
perform this surgery. The aim of the study was to find out the 
role of endoscopic dacryocystorhinostomy in acute dacryocystitis
Material and methods: A prospective study was carried out 
in the Department of Otorhinolaryngology in conjunction with 
Department of Ophthalmology at Silchar Medical College and 
Hospital, Silchar for a period of one year on 9 patients.
Results: 6 cases showed complete improvement of symptom and 
rest showed satisfactory improvement.
Conclusion: Results are improving with the use of modern 
endoscopes, microsurgical instruments and lasers with a similar 
success rate to conventional external DCR.

Keywords: Endoscopic Dacryocystorhinostomy, Acute 
Dacryocystitis

INTRODUCTION
The evolution of surgical therapy for lacrimal obstruction 
dates back to 1893 where Caldwell described an intranasal 
DCR performed via trephination of nasolacrimal duct.1 The 
early intranasal approaches were abandoned because of poor 
exposure. After the introduction of rigid nasal endoscopes 
with improved optics, the intranasal approach to DCR was 
reconsidered. An endonasal approach was attempted by West in 
1910.2 The aim of this technique was to make a communication 
between the lacrimal sac and nose at a point just above 
the junction of the sac with the duct. In 1917, West modified 
Caldwell's technique with a window resection over the lacrimal 
sac but the results were mediocre. Others who attempted this 
technique were Polyak3, Kofler.4 Some rhinologists have done 
dacryostomy to prevent scar on the face. West and Polyak were 
the first ones to perform this surgery. Massaro et al5 described 
laser endonasal DCR in cadavers citing advantages over external 
DCR to include limited tissue thermal initiry, elimination of 
external cutaneous scar and excellent haemostasis. Patient 
demand for less invasive and scarring surgery has renewed 
interest in endonasal approaches to DCR. Results are improving 
with the use of modern endoscopes, microsurgical instruments 
and lasers with a similar success rate to conventional external 
DCR. Modern fibre-optic endoscopes arc being tried which can 
be passed through the canaliculi into the lacrimal sac and with 
laser assistance to open canalicular stenosis. The aim of the study 
was to find out the role of endoscopic dacryocystorhinostomy in 
acute dacryocystitis 

MATERIAL AND METHODS
A prospective study was carried out in the Department of 

Otorhinolaryngology in conjunction with Department of 
Ophthalmology at Silchar Medical College and Hospital, 
Silchar for a period of one year. Local examination of all the 
cases was done carefully. A careful clinical examination and 
testing was done to diagnose the level of obstruction, the clinical 
examination includes- examination of lids and placement of 
puncta. ROPLAS regurgitation test, syringing and probing. 
Only 9 cases were of acute nasolacrimal duct obstruction and 
common canalicular block of the total reported case in the OPD. 
So, they were included in this study. 

Inclusion criteria: All cases, irrespective of age and sex 
consisted of patients having epiphora, acute dacryocystitis and 
common canalicular duct block ascertained with probing were 
included in the study.

Exclusion criteria: Patients with noticeable lid laxity along 
with patients with suspicion of malignancy were excluded 
from the study. Patients with previous radiation therapy, post-
traumatic lid and bony deformity were excluded from the study. 
The ethical clearance from the Institutional ethical committee 
and informed consent were taken from all the patients.
All cases diagnosed as common canalicular and nasolacrimal 
duct were subjected to detail and possible laboratory means. 
Complete haemogram comprising haemoglobin estimation, total 
count, differential leucocytic count, erythrocyte sedimentation 
rate were done. Nasal endoscopy was done preoperatively to see 
a clear picture of the nasal cavity. Preoperatively all the cases 
were prepared with necessary investigations and surgery was 
planned accordingly.

STATISTICAL ANALYSIS
Statistical analysis was done with the help of descriptive 
statistics like mean and percentage. Microsoft office 2007 was 
used to make tables.

RESULTS
The present study was conducted in the Department of 
Otorhinolaryngology at Silchar Medical College and Hospital, 
Silchar during the period of one year. The study consists of a 
series of 9 cases of dacryocystitis. 
The results and observations of this study are presented in the 
table and discussed below. Table-1 shows that the third decade 
showed the highest incidence, 3 out of 9 (33.33%). This was 
followed by 2 cases (22.22%) in the second decade and 2 cases 
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(22.22%) in the first decade. The youngest case recorded in 
this study was 9 year old girl and oldest one was 45 years old 
woman.
Table-2 shows that watering from the eye was the chief 
complaints in all the cases (100%), 7 cases (77.77%) along with 
watering present with swelling of the lower lid below medial 
canthal. 4 cases (44.44%) present with watering and nasal 
blockage. 
Table-3 clearly demonstrates that in this study the patient came 
with duration of watering ranging from 4 months to 6 months. 
Majority of them had history of watering less than 6 months.

Management
All the 9 cases were subjected to surgery. Endoscopic 
examination is the ideal way of assessing the postoperative 
result.
All the cases operated were subjected to periodic check up 
at the interval of 1 week, 2 weeks, 6 weeks, 3 months and 
after 6 months for syringing and for any other complications. 
All the patients came for follow up and those presented with 
complication were planned for revision surgery as described 
previously and satisfactorily competent. Till date all are doing 
well and enjoying good health with no recurrence of epiphora. 
7 cases showed complete improvement of symptom and rest 
showed satisfactory improvement initially but later from 3 
months of the postoperative period, they came with a same 
episode of watering (table-4). All these patients, nasal endoscopy 
was done and found that 2 cases developed granulation at the 
rhinostomy window and 2 cases synechiae was seen between 
the rhinostomy site and middle turbinate. The synechiae is little 
and the patency is good.

DISCUSSION
9 cases of dacryocystitis belonging to different 
age groups have respectively been studied role of 
endoscopic dacryocystorhinostomy in the department of 
Otorhinolaryngology of Silchar Medical College and Hospital, 
Silchar. The key landmark is the ridge formed by the frontal 
process of maxilla and the root of the middle turbinate on the 
lateral nasal wall. 
All the results and observations of the present study were 
compared with available literature. In this present study 
maximum number of patients belongs to the age group of 21-30 
years (33.33%) followed by 11-20 years (22.22%). This was in 
conformity with observations of Cokkeser et al.6

In this study Male to Female ratio is 2:7. This seem to be 
comparative that the high incidence of dacryocystitis in Female 
as observed in this present study has been supported by many 
observations as the below mentioned authors listed in the 
table. Sprekelsen et al.7 hypothesised that the high incidence of 
dacryocystitis in females may be the long term use of cosmetic 
is the important factors.
The higher incidence of this disease in females is attributed to 
the narrow lumen of the body canal in females (Muller).8 In the 
present study, the duration of watering is in between 4 months to 
6 months. Majority of cases presented with watering is less than 
6 months and majority of watering from the left eye. 
The critical factor necessary for achieving the 90-95% success 
rate was a wide bone removal so that the entire lacrimal sac 
was exposed.9-10 Dolman reported that 75% were females 

in his study of 354 cases.11 Endonasal endoscopic approach 
for dacrocystorhinostomy is a straight forward, less time 
consuming, almost equally effective as external approach 
with minimal complications with added advantages of better 
aesthetic results, no facial scar and can be used as one stage 
procedure for correction of other associated nasal pathologies.12 
Although mild bleeding occurred in upto 25% and 10% cases 
of EESC-DCR and Ext-DCR, but most of the times it was self 
limiting. Only 5% of the cases required nasal packing. Tarbet 
and Coster observed bleeding in 3.9% cases of Ext. 14 DCR 
while Dolman observed it in 4.6% and 5.5% cases of Ext. DCR 
and EESC-DCR respectively.11,13

In our study we came found that the advantages of endoscopic 
dacryocystorhinostomy over external dacryocystorhinostomy 
are-
1. It provides a better aesthetic result with no external scar.
2. It allows a one stage procedure to also correct associated 

nasal pathology that may be causative.
3. It avoids injury to the medial canthus and or pathologic 

scar formation.
4. It preserves the pumping mechanism of the orbicularis 

oculi muscles.
5. Active infection of the lacrimal system is not a 

contraindication to surgery.
6. It is especially superior to the external approach in revision 

surgery. 
Endonasal endoscopic approach for dacrocystorhinostomy is a 
straight forward, less time consuming, almost equally effective 
as external approach with minimal complications with added 
advantages of better aesthetic results, no facial scar and can be 
used as one stage procedure for correction of other associated 

Age group in years Numbers Percentage
(A) 0-10 2 22.22%
(B) 11-20 2 22.22%
21-30 3 33.33%
31-40 1 11.11%
 41-50 1 11.11%

Table-1: Showing age distribution

Presenting Features No. of 
Patients

Percentage

Watering from eye 09 100.00%
Swelling of lower lid below medial 
canthal

07 77.77%

(C) Nasal blockage with watering 
of eye

04 44.44%

Table-2: Showing presenting features

Duration of watering No of cases Parentage
(A) 4 Months 06 66.66
(B) 5 Months 02 22.22
6 Months 01 11.11

Table-3: Showing duration of watering

Success No. of Cases Percentage
Complete success 7 77.77%
Satisfactory 2 22.22%

Table-4: Out come of the techniques
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nasal pathologies.12

CONCLUSION
In conclusion, endoscopic dacryocystorhinostomy is a valid 
alternative to external procedure in the management of 
nasolacrimal duct obstruction. It is a less invasive procedure, and 
efficacious method with a high success rate and good outcome. 
Current technology, with the introduction of endoscopic and 
imaging investigations dedicated to the nasolacrimal system, 
allow the site of obstruction to be detected and to perform micro 
invasive surgery, respecting the anatomical structures. 
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