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TREATMENT OUTCOME OF OBSTRUCTIVE SLEEP APNEA ON ATRIAL 
FIBRILLATION

 
.  

Abstract

Background: Obstructive sleep apnea is usually associated with obesity 

with increasing incidence. Apart from many medical complications, 

cardiac arrhythmias are common, with non-valvular atrial fibrillation in 

particular. This study was conducted to confirm this finding in our 

population and to experience treatment outcome. 

Methods: Prospective, random sample, hospital-based study. Subjects 

with obstructive sleep apnea, with atrial fibrillation were selected. 

Diagnosis of obstructive sleep apnea was made on the basis of clinical 

history, examination and sleep studies. Response to treatment with 

continuous positive airway pressure was meticulously observed. 

Results: Participants included 21 individuals (18 males, 3 females) with 

mean age of 58.23+1.23 years. 3 subjects lost to follow up, finally 18 

patients were studied and monitored. Atrial fibrillation was confirmed 

on electrocardiography in all. Among study subjects body weight, day 

time alertness and quality of life improved in all. Blood pressure 

normalized and atrial fibrillation abolished is statistically highly 

significant proportion. 

Conclusion: Study demonstrated clear association of obstruction sleep 

apnea and atrial fibrillation that improved on treatment with continuous 

positive airway pressure.  
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INTRODUCTION
 Amongst various cardiac arrhythmias associated with sleep apnea 
syndrome, atrial fibrillation (AF) is the commonest observed in clinical 
practice. Both obstructive and central sleep apnea have been associated 
with AF in many previous studies, with 2-4 fold increased risk compared 

1to those without these disorders . Usually anti-arrhythmic drugs and 
catheter ablation with pulmonary vein isolation (PVI) constitute the 
mainstay of therapies to maintain normal sinus rhythm in patients with 
AF, however, some patients remain resistant to these therapeutic 

2,3modalities and continue to have recurrent AF . Obstructive Sleep Apnea 
(OSA) is one such risk factor associated with new onset and recurrent 

4,5AF . It is predicted that by 2050, more than 10 million Americans will 
have AF and possibly upto 16 million if the increase in incidence happens 

6due to more diagnosis, as many cases remain undiagnosed . It has been 
observed that AF is observed in central sleep apnea (CSA) as well, 
especially in patients with underlying heart failure and neuromuscular 

7disease, although of the lesser magnitude compared to OSA . It has been 
studied that physiologic changes of sleep disordered breathing including 
intermittent hypoxemia, hypercarbia and intrathoracic pressure 
fluctuations predispose to arrhythmias through electrical and structural 

8remodeling, and alteration of sympathetic tone . The use of continuous 
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MATERIAL  AND  METHODS
 This was a prospective, random sample study 
conducted at the Department of Medicine and 
associated Super-specialty hospital of the 
Government Medical College Srinagar – a tertiary 
health care institution of the state, from March 2018 
to February 2020. The study included 21 subjects, 18 
males and 3 females in the age group of 56 to 72 
(mean + SD, 58.23 + 1.23) years. These subjects 
approached to us with cardiovascular disease like 
hypertension, type 2 diabetes mellitus with 
electrocardiographic evidence of atrial fibrillatioin 
and ventricular premature complexes. Diagnosis of 
OSA was made on basis of clinical history of 
witnessed snoring, day time somnolence, fatigue and 
headaches. Epworth sleepiness score was suggestive 
of possible obstructive sleep apnea in all. 
Examination with particular emphasis on weight, 
neck circumference and Mallampati Class III or IV 
was determined in all. Those patients having poor 
cooperation to undergo sleep evaluation and 
treatment of possible sleep apnea syndrome were 
excluded from the study. The subjects finally 
selected where interviewed in detail regarding sleep 
habits supported by witnessed observation of bed 
partners. They were subjected to sleep studies and 
reports where furnished by sleep specialist, board 
certified in the subject and meeting standard 
American Academy of Sleep medicine guidelines. 
All demographic characteristics were record in a 
proforma designed for the study. After confirming 
diagnosis of OSA, the subjects were meticulously 
followed up for future course with particular 
attention to cardiac arrhythmias. The apnea-
hypopneas index (AHI) was calculated as the sum of 
all apnea plus hypopnea events per hour of sleep 
during estimated sleep time, and AHI > 5/hour was 
considered diagnostic of obstructive sleep apnea. 

positive airway pressure (cPAP) is associated with 
significant reduction in recurrence of AF in patients 
with OSA, irrespective of PV1. 
 The results supported by several previous 
studies and meta-analysis prompted us to study this 
observation among our patients with sleep 
disordered breathing, and to our knowledge, 
represents first study of its kind from Jammu and 
Kashmir State of India. 

STATISTICAL ANALYSIS
 The data regarding demographic characteristics, 
electrocardiography findings, sleep study 
parameters and treatment indicators after CPAP 
therapy were analyzed by experienced statistician, 
using statistical package for social sciences (SPSS 
Ver. 22). Chi-square and p values were analyzed and 

p value of < 0.05 was considered as statistically 
significant. Treatment outcome measures were 
analyzed and conclusions derived by the statistician.  

Table 1: Demographic profile of Study Group 
(n=21).

RESULTS
 Among a small sample of 21 patients, majority 
were males (85.71%) with mean age of 58.23+1.23 
years (Table 1). 3 patients were lost to follow up. 
Hence the remaining exact study population 
included 16 males and 2 females only. Among the 
important demographic characters, hypertension 
was noted in 98.2% patients. Atrial fibrillation was 
found in all study subjects as confirmed on 
electrocardiography. Obstructive sleep apnea with 
AHI >5/hour was confirmed in all. Weight loss 
measured and dietary control habits were explained 
to all and CPAP was prescribed to all after proper 
titration by the board certified technologists. All 
subjects were meticulously followed for adherence 
to treatment and response. 
When compared to baseline demographic 
characteristics, statistically highly significant 
improvement was observed particularly blood 
pressure, weight and resolution of improvement in 
alertness and quality of life as assessed by Epworth 
Sleepiness Scores (Table 2).

Table 2: Outcome of treatment of OSA with CPAP 
(n=18)

JK-Practitioner
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Demographic Profile   p value

Males  18 (85.71%)  < 0.001
Females

 
3 (14.29%)

 
> 0.05

Age in years (mean+SD)
 

58.23+1.23
 

< 0.02

BMI (kg/m2 )

 
31.12+2.22

 
< 0.001

Smoking

 

14 (66.66%)

 

< 0.010

Mean blood pressure (mmHg)

 

98.8+1.67

 

< 0.04

Epworth Score > 10

 

21 (100%)

 

< 0.001
Atrial fibrillation

 

21 (100%)

 

< 0.001

Ventricular premature complexes

 

3 (14.28%)

 

> 0.05

AHI 5-14 / hour

 

6 (28.57%)

 

< 0.005

AHI 15-29 / hour 8 (38.09%) < 0.001
AHI > 30 / hour 7 (33.33%) < 0.003

Characteristics
 Treatment with CPAP

p value
After 1 month

 
After 3 months

Epworth Score > 10
 

8 (44.44%)
 

2 (11.11%) < 0.001

Mean Weight (kg)
 
84.26+1.18

 
72.23+2.22 < 0.05

Blood pressure 
(mmHg)  

140.3 + 1.22  

90.0 +  3.16  
130.3 + 3.11
83.2 + 1.11

< 0.005

AF  7 (38.88%)  2 (11.11%) < 0.001
Ventricular 

premature complexes
1 (5.55%)  0 (0) < 0.001

JK-Practitioner Vol.26, No (1) January-March, 2021



DISCUSSION
 As per the latest published data, it has been 
observed that with growing obesity, the global 
burden of AF and OSA is increasing at an alarming 
rate. Non-valvular AF is the most common 
arrhythmia affecting nearly 3 million adult 

9Americans . Also it is predicted that by 2050, nearly 
12-15 million adults in the US will have AF. Also, 
OSA, the most common form of sleep-disordered 
breathing is showing upward trend, making OSA and 

10,11AF as global public health problems . OSA is one 
risk factor that is associated with new onset-AF and 

12
also with its recurrence after catheter ablation . 
While observing OSA in our clinical practice and 
high prevalence of AF in them and scientific 
background, we were prompted to confirm this 
finding in our population. Several mechanisms are 
proposed by which OSA increases the risk of AF. 
These include wide fluctuations in intrathoracic 
blood pressure during apnea episodes that leads to 
left atrial stretch through pressure and volume 
overload. Additionally there are intermittent periods 
of hypoxemia and hypercapnia that lead to atrial 
remodeling with regions of fibrosis with loss of atrial 
myocytes and areas of dissociation in conduction, as 
confirmed by electrophysiological studies. On the 
basis of published data from meta-analyses, patients 
with OSA can have 25% to 31% increased risk of AF 
recurrence after catheter ablation compared to those 

13-15without sleep apnea . Additional mechanisms of 
development of AF in OSA include autonomic 
nervous system activation, hypertension, left 

16ventricular hypertrophy and diastolic dysfunction .
 Besides weight reduction and surgical 
correction, CPAP is currently the mainstay of 
available therapy for adults with OSA. As supported 
by huge data from meta-analyses, CPAP use reduces 
or abolishes the frequency of respiratory events 
during sleep, decreases daytime sleepiness, and 

17,18improves quality of life . Although our study 
sample was very small, we observed tremendous 
improvement in overall quality of life after CPAP 
use. Lowering of blood pressure and alleviation of 
bradyarrhythmias are often known effects of CPAP 
use. The use of CPAP has been found associated with 
a significant reduction in AF recurrences across 

19,20many published studies . While we observed only 
a random sample of OSA patients with atrial 
fibrillation, CPAP use result in reduction of 
hypertension as well. For further clarification, we 
suggest large sample studies to be conducted in 
future.
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PREVALENCE OF POSITIVE TROPONIN AND ECHOCARDIOGRAM IN PATIENTS WITH 
ACUTE ISCHEMIC STROKE FINDINGS AND THEIR ASSOCIATION WITH MORTALITY 

 
 

Abstract

Introduction:
Adverse cardiac events after stroke are associated with increased 
mortality. Current American Heart Association/American Stroke 
Association guidelines recommend evaluating cardiac biomarkers 
(preferably cardiac troponin [cTn]) in all patients presenting with acute 
ischemic stroke
Objectives:
 Aim of current study was to analyze the prevalence of positive troponin 
levels and abnormal echocardiograph findings in patients admitted with 
acute ischemic stroke, and to analyse association of troponin levels with 
mortality rates in these patients.
Results:
 Mortality rates were higher in patients with elevated troponin levels 
(23.3 % vs 8.4% in patients with trop > 14ng/l and trop <14nh/l 
respectively) with significant p value of 0.007. Non-fatal MI was higher 
in patients with elevated troponin levels (44.2 % vs 3.6% in patients with 
trop > 14ng/l and trop <14nh/l respectively). MACE rate was found in 
13.9% patients with normal troponin levels and 39.5% patients with 
elevated troponin levels. During post discharge follow up, 11 6.6% 
patients who died from any cause had normal troponin levels as 
compared to 30.2% patients who had elevated troponin levels. The 
difference was found to be statistically significant (p < 0.05).
Conclusion:
 Elevation of cTnT occurs in patients with acute ischemic stroke and can 
be regarded as a predictor of poor functional outcome and increased 
mortality
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INTRODUCTION
 Cardiovascular and cerebrovascular disease are two major causes of 

1,2death and disability in the United States.  Since adverse cardiac events 
are associated with increased mortality after stroke, current American 
Heart Association/American Stroke Association guidelines recommend 
evaluating cardiac biomarkers (preferably cardiac troponin [cTn]) in all 

3–5patients presenting with acute ischemic stroke.  Although cTn is highly 
specific for myocardial injury, it does not reveal the underlying 

6mechanism of injury.  The majority of patients with acute ischemic stroke 
have neither typical symptoms nor electrocardiographic evidence of acute 
coronary ischemia, but between 5% and 34% of these patients have cTn 
levels above the diagnostic threshold, suggesting ongoing myocardial 
injury, when conventional assays are used; when high-sensitivity assays 

7,8 9are used, this rate can be as high as 60%. Scheitz JF et al (2012)   found 
that 14% of patients admitted with AIS had significant cTnT elevation.  
Apart from raised troponin levels, significant number of patients with 
ischemic stroke have abnormal echocardiographic findings.  Cardio 
embolic AIS per-se accounts for 20% of all AIS. Hypertroponinemia in 
AIS, as evidence of underlying demand ischemia, has been linked to 

10cardiac dyskinesias detectable on echocardiography.Darki A et al (2013)  
found that 17.5% patients with AIS had a positive troponin level. 67% 

JK-Practitioner

5JK-Practitioner Vol.26, No (1) January-March, 2021



patients with a positive troponin level had a new wall 
motion abnormality on echocardiogram that was 
suggestive of unstable atherosclerotic disease. 

1 1S v a t i k o v a  A e t  a l  ( 2 0 11 )  c o m p a r e d  
echocardiographic findings in ischemic stroke 
patients with and without OSA. Ischemic stroke 
subjects, regardless of their OSA status, had LV 

12diastolic dysfunction. Dasti MA, et al (2016)  found 
that 70% of patients admiited with cva had abnormal 
echo finding.  (Global Hypokinesia -28.5%,  LVH -
25.7% and diasystolic  dysfunction in 17.14%, were 
predominate). 
 Irrespective of the underlying mechanism, 
elevated cTn values are associated with worse 
clinical outcomes and a higher risk of mortality in 

8-11patients with acute ischemic stroke.  PuvardaveV 
13et al (2016)  concluded that raised cardiac Troponin 

I in acute ischemic stroke without clinical or ECG 
changes of MI predicts adverse cardiac outcome in 

14the form of non-fatal MI. Su YC et al (2016) , atTzu 
chi University Hualien Taiwan, conducted a 
retrospective study, enrolling 871 patients with 
Acute Ischemic Stroke. They concluded that 
elevation of Tn1 during stroke is a strong 
independent predictor of both poor out come and in-
hospital mortality.
 Aim of current study was to analyze the 
prevalence of positive troponin levels and abnormal 
echocardiograph findings in patients admitted with 
acute ischemic stroke, and to analyse association of 
troponin levels with mortality rates in these patients.
Aims and objectives:
1. To analyze the prevalence of positive troponin 
and abnormal echocardiograph findings in patients 
with acute ischemic stroke, and 
2. To analyze the association of elevated troponin 
levels with mortality in acute ischemic stroke.

Material and methods
The present prospective cohort study was conducted 
in the Postgraduate Department of Medicine, 
Government Medical College Srinagar. All 
consective patients > 20years of age admitted with 
acute ischemic stroke were enrolled in the study. 
Apart from detailed clinical history, relevant clinical 
examination was done in every patient. Routine 
hematological investigations like CBC, LFT, 
Electrolytes, VBG, was done. Imaging in the form of 
plain CT brain (16 slice Somatom Emotion) and/or 
MRI (3-Tesla Magnatom Siemen’s) brain was 
performed in every patient. QuantitativeTrop T 
levels were done in al l  patients using 
Chemiluminescent Micro-particle Immunoassay 
(CMIA) test. Echocardiography was done on all 
patients using Zonare Medical System (Saint Jude) 

echocardiography machine. Relevant investigations 
were also done for determination of etiology of 
stroke whenever necessary.
Statistical methods: 
 The recorded data was compiled and entered in a 
spreadsheet (Microsoft Excel) and then exported to 
data editor of SPSS Version 20.0 (SPSS Inc., 
Chicago, Illinois, USA). Continuous variables were 
expressed as Mean±SD and categorical variables 
were summarized as frequencies and percentages. 
Graphically the data was presented by bar and pie 
diagrams. Chi-square test was employed for 
comparing 30-Day mortality with respect to age, 
gender, troponin levels and echocardiographic 
findings A P-value of less than 0.05 was considered 
statistically significant. All P-values were two tailed.

Results 
 A total of 209 patients were enrolled in current 
study. The mean age of study cohort was 52.3 years. 
Male dominated the study comprising of 67.5% of 
patients. Various clinical features were seen in our 
study patients. Majority of the patients had weakness 
191 (91.4%) followed by altered sensorium and 
aphasia in 182 (87.1%), sensory disturbance in 168 
(80.4%) patients, cranial nerve lesions in 167 
(79.9%) patients. Seizures were seen in 152 (82.7%) 
patients and involuntary movements in 144 (68.9%) 
patients.
Patients were distributed as per troponin levels, 
<14ng/l troponin level was observed in 166 (79.4%) 
patients while as >14ng/l troponin level was found in 
43 (20.6%) patients (Fig 1). 

Fig 1: Distribution of study patients as per 
troponin elevation.
On echocardiography majority of patients, in our 
study, had global hypokinesia of left ventricle 
(30.6%).  Other echocardiographic abnormalities  
noted were: left ventricular hypertrophy (24.4%), 
d i a s t o l i c  d y s f u n c t i o n  ( 1 8 . 2 % ) ,  m i t r a l  
regurgitation(4.3%), cardiomyopathy (3.3%), 
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intracardiac thrombus(1.4%). 7.2% patients had 
multiple abnormal findings on echocardiography 
[table 1]. 

 When 30-day mortality was compared as per 
troponin levels, mortality rates was higher in patients 
with elevated troponin levels (23.3 % vs 8.4% in 
patients with trop > 14ng/l and trop <14nh/l 
respectively) with significant p value of 0.007(Table 
2). Non-fatal MI was higher in patients with elevated 
troponin levels (44.2 % vs 3.6% in patients with trop 
> 14ng/l and trop <14nh/l respectively) (Table 3). 
MACE rate was found in 13.9% patients with normal 
troponin levels and 39.5% patients with elevated 
troponin levels. During post discharge follow up, 11 
6.6% patients who died from any cause had normal 
troponin levels as compared to 30.2% patients who 
had elevated troponin levels. The difference was 
found to be statistically significant (p < 0.05).

*Statistically Significant Difference (P-value<0.0

Discussion:
Many studies have shown that serum Hs-cTnT in 
many patients with acute stroke increases 
significantly. The current treatment guidelines for 
acute ischemic stroke patients recommend troponin 

3evaluation in acute stage . It is still controversial 
whether the increase of troponin after acute ischemic 
stroke (AIS) is related to the mortality and disability 
rate of stroke patients. Most studies suggest that 
there is a link between them, but a few studies that 
hold the opposite view. Some studies have shown 
that elevated troponin is related to poor functional 
prognosis, and high troponin levels is associated 

9with increased mortality . The potential 
pathophysiological mechanism of troponin 
elevation in the AIS is still unclear, leading to 
considerable uncertainty in the diagnosis and 

10treatment for the clinician.Darki A et al (2013)  in 
their study found 24 of 137 patients (17.5%) had a 
positive troponin level. The prevalence of elevated 
troponin in acute ischemic stroke was 17.5% in a 

8study conducted byKerr G et al (2009) . AbdiS et al 
15(2015)  in their study conducted on 114 patients 

found elevated Troponin T in 20 (17.6%).Akpinar O, 
16et al (2017)  found 11 patients with troponin T levels 

above 0.014ng/ml. Similar results were seen in 
current study with significant trop elevation was 
seen in 20.6% of patients admitted with AIS.
 On echocardiography majority of patients, in 
our study, had global hypokinesia of left ventricle 
(30.6%).  Other echocardiographic abnormalities  
noted were: left ventricular hypertrophy (24.4%), 
d i a s t o l i c  d y s f u n c t i o n  ( 1 8 . 2 % ) ,  m i t r a l  
regurgitation(4.3%), cardiomyopathy (3.3%), 
intracardiac thrombus(1.4%). 7.2% patients had 
multiple abnormal findings on echocardiography. 

17Wrigley P et al (2017)  conducted a study in which 
the most frequent echocardiogram finding was 
cardiomyopathy with a low ejection fraction, which 

18was found in 107 (7.8%).Yaghi S et al (2018)  
inves t iga ted  the  y ie ld  of  t rans thoracic  
echocardiography (TTE) in patients with ischemic 
stroke. The stroke subtypes were as follows: 315 
(54.5%) cardioembolic, 150 (26.0%) large artery 
disease, 97 (16.8%) small vessel disease, and 16 
(2.8%) other defined mechanism. Limited data from 
Ambrosiet al. also showed very high prevalence of 
diastolic dysfunction in stroke patients, although this 

19finding is not commonly reported . Diastolic 
dysfunction with preserved ejection fraction is 
common in elderly patients with coexisting 
cardiovascular conditionsand in stroke patientsalso 
suggests that the study group is representative of the 
general stroke population.
 When 30-day mortality was compared as per 
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Table 1: Echocardiographic findings in study patients

Echocardiographic findings

 

No. of Patients Percentage

Global hypokinesia

 

64

 

30.6

Left ventricular hypertrophy

 

51

 

24.4

Mitral regurgitation

 

9

 

4.3

Diastolic dysfunction

 

38

 

18.2

Systolic dysfunction

 

22

 

10.5

Intracardic thrombus

 

3

 

1.4

Cardiomyopathy 7 3.3

Multiple abnormalities 15 7.2

Total 209 100

Table 2: Showing
 

30 day mortality as per troponin 
levels

 

in study patients

 

Troponin 
Levels

 N
 30 Day Mortality

 

P-valueNo.
 
%age

 
< 14 ng/l

 
166

 
14

 
8.4

 

0.007*? 14 ng/l  43  10  23.3  

Total  209  24  11.5  

Table 3: Incidence of adverse outcomes during 
post discharge follow-up

 

Variable

 

Normal 
Troponin

 

Elevated 
Troponin

P-value

No.

 

%age

 

No. %age

Nonfatal MI 6 3.6 19 44.2 <0.001*

MACE 23 13.9 17 39.5 <0.001*

Death from any cause 11 6.6 13 30.2 <0.001*
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troponin levels, more patients with troponin levels 
>14ng/l (23.3%) than patients with troponin levels 
<14ng/l (8.4%) had 30-day mortality. In a study 

20
conducted by Kral M et al (2013) , the 30-day 
mortality rate was higher in patients with elevated 
cTnT.
 Non-fatal MI was observed in 6 (3.6%) patients 
with normal troponin levels and 19 (44.2%) patients 
with elevated troponin levels during post-discharge 
follow up. MACE was found in 13.9% patients with 
normal troponin levels and 39.5% patients with 
elevated troponin levels. During post discharge 
follow up, 6.6% patients who died from any cause 
had normal troponin levels as compared to 13 
(30.2%) patients who had elevated troponin levels. 
The difference was found to be statistically 
significant when adverse outcome was observed in 
patients who had normal or elevated troponin levels 

21(p<0.05). Kim YD et al. (2017)  compared long term 
cerebrovascular outcomes between patients who 
underwent multi-detector coronary computed 
tomography (MDCT) and those who did not. In their 
study, during a follow up period of 38.0+24.8 
months, 60 patients developed cardiovascular events 
including fatal myocardial infarction or sudden 
cardiac death in 29 (0.9%), non-fatal myocardial 
infarction in 27 (0.86%) and congestive heart failure 
in 4 (0.1%) patients.  
Conclusion: 
Cardiac findings and hypertropinemia are common 
in acute ischemic stroke patients even in the absence 
of concurrent myocardial infarction and 
hypertropinemia is independently associated with 
mortality.  Elevation of cTnT occurs in patients with 
acute ischemic stroke and can be regarded as a 
predictor of poor functional outcome and increased 
mortality. Further studies are needed to determine 
whether cardiac evaluation in acute ischemic stroke 
patients might prevent the mortality.
Bibliography 
1. Centers for Disease Control and Prevention. 

Leading causes of death. Available at: 
http://www.cdc.gov/nchs/fastats/leading-
causes-of-death.htm. Accessed December 1, 
2016.

2. Centers for Disease Control and Prevention. 
S t r o k e .  A v a i l a b l e  a t :  h t t p s : / /  
www.cdc.gov/stroke/. Accessed December 1, 
2016.

3. Jauch EC, Saver JL, Adams HP, Bruno A, 
Connors JJ, Demaerschalk BM et al. Guidelines 
for the early management of patients with acute 
ischemic stroke: a guideline for healthcare 
professionals from the American Heart 
Association/American Stroke Association. 

Stroke. 2013;44:870–947.
4. Prosser J, MacGregor L, Lees KR, Diener HC, 

Hacke W, Davis S; VISTA Investigators. 
Predictors of early cardiac morbidity and 
mortality after ischemic stroke. Stroke. 
2007;38:2295–2302.

5. Kumar S, Selim MH, Caplan LR. Medical 
complications after stroke. Lancet Neurol. 
2010;9:105–118.

6. White HD. Pathobiology of troponin elevations: 
do elevations occur with myocardial ischemia as 
well as necrosis? J Am CollCardiol. 
2011;57:2406–2408.

7. Scheitz JF, Nolte CH, Laufs U, Endres M. 
A p p l i c a t i o n  a n d  i n t e r p r e t a t i o n  o f  
highsensitivity cardiac troponin assays in 
patients with acute ischemic stroke. Stroke. 
2015;46:1132–1140.

8. Kerr G, Ray G, Wu O, Stott DJ, Langhorne P. 
Elevated troponin after stroke: a systematic 
review. Cerebrovasc Dis. 2009;28:220–226.

9. Scheitz JF, Endres M, Mochmann HC, Audebert 
HJ, Nolte CH. Frequency, determinants and 
outcome of elevated troponin in acute ischemic 
stroke patients. International Journal of 
Cardiology 2012; 157: 239–42.

10. Darki A, Schneck MJ, Agrawal A, Rupani A, 
Barron JT. Correlation of elevated troponin and 
echocardiography in acute ischemic stroke. J 
Stroke Cerebrovascular Dis. 2013; 22: 959-961.  

11. Svatikova A, Jain R, Chervin RD, Hagan PG, 
Brown DL. Echocardiographic findings in 
ischemic stroke patients with obstructive sleep 
apnea. Sleep Medicine 2011; 12: 700–703.

12. DastiMA,HashmiSFA,Jaffery MH etal. Acute 
ischemic syndrome,electrocardiographic and 
e c h o c a r d i o g r a p h i c  f i n d i n g s  i n  
patients.(potential source of cardiac emboli). 
Professional Medical Journal 2016; 23(5): 535-
38.

13. PurvardaveVetal. Med Pulse – International 
M e d i c a l  J o u r n a l , I S S N , 2 3 4 8 -
2516,EISSN.2348-1897,volume 3 ,issue 
2;December 2016 PP 1089-1092.

14. Su YC etal. Elevation of troponin]in acute 
ischemic stroke. PeerJ 2016; 4:e1866:

15. Abdi S et al. Elevated Troponin T after acute 
ischemic stroke:Association with severity and 
location of infarction. Iran J Neurol 2015;4(1): 
35-40.

16. AkpinarOetal. Progonostic value of Troponin T 
in patients with acute ischemic syndrome in 
emergency department carried out at Adana 
s t a t e  e m e r g e n c y  
hospital.ActaMedicaMeditarranea,2017;33: 

JK-Practitioner

8 JK-Practitioner Vol.26, No (1) January-March, 2021



757.
17. Wrigley P, Khoury J, Eckerle B, Alwell K, 

Moomaw CJ, Woo D, Flaherty ML et al. 
Prevalence of positive Troponin and 
echocardiogram findings and Association with 
mortality in acute ischemic syndrome. Stroke 
2017; 48: 1226-32.

18. Yaghi S, Chang AD, Cutting S, Jayaraman M, 
McTaggart RA, Ricci BA. Troponin improves 
the yield of transthoracic echocardiography in 
ischemic stroke patients of determined stroke 
subtype. Stroke. 2018;49:2777-79.

19. Ambrosi P, Singeorzan S, Oddoze C, Arques S, 
Heim M. Correlation of NTproBNP with 
diastolic left ventricular function in elderly 
patients with ischemic stroke. Int J Cardiol 
2010;140:126-8.

20. Kral M, Sanak D, Veverka T, Hutyra M, Vindis 
D, Kuncarova A. Troponin T in Acute Ischemic 
Stroke. Am J Cardiol 2013;112:117-121

21. Kim YD, Song D, Heo JH et al. Increased risk of 
cardiovascular events in stroke patients who had 
not undergone evaluation for coronary artery 
disease. Yonsei Med J 2017; 58(1): 114-22.    

JK-Practitioner

9JK-Practitioner Vol.26, No (1) January-March, 2021



ROLE OF B-TYPE NATRIURETIC PEPTIDE IN DIFFERENTIATING CARDIAC DYSPNEA 
FROM THAT OF PULMONARY ORIGIN IN EMERGENCY CARE SETTING.

 
.  

Abstract

Conclusion:-
BNP estimation is underutilized in emergency care setting while 
evaluating acute dyspnea in our hospitals. Plasma.BNP level estimation 
is a cost effective addition to diagnostic armamentarium of acute care 
physician.

In our study patients with final diagnosis of heart failure 44 patients had 
significantly higher level of BNP than patients without heart failure 
(399.6+- 289.2 pg/ml versus 84.9 +- 84.9 +- pg/ ml.).

Results:-

A total of seventy-two patients with acute dyspnea presenting  in the 
emergency department of  a tertiary care hospital of Kashmir were 
studied after fulfilling the required protocol.4cc blood sample was taken 
in EDTA tube for estimation of plasma BNP level .The plasma BNP 
levels were analyzed by chemiluminescent sandwich immune assay 
having dynamic range 0-5000 pg/ ml , and cut point for heart failure of 
100 pg/ml.

Methods:- 

Heart failure burden has rapidly increased and likely to worsen due to 
current demographic and disease patterns..Good number of heart failure 
patients are being missed in emergency setting. To avoid this miss 
diagnosis in emergency department we tried to find the role of BNP 
levels as they are envisoned to fill this void.. 

Background:-
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Introduction
 Heart failure is a principal complication of virtually all forms of heart 
disease. Its burden has increased by many folds due to changing 
demographics, increasing burden of its risk factors like hypertension and 
diabetes and also better management of coronary artery disease leading to 
higher number of its survivors but with impaired heart function.The 
prevalence of heart failure increases dramatically with age, occurring in 1 
to 2 % at   45 to 54 years of age andup to 10 % of individuals older than 75 

1,2years of age . Heart failure is often difficult to diagnose in the emergency 
department or urgent care setting. The symptoms may be nonspecific and 
physical findings are not sensitive enough to use as basis for an accurate 

3,4diagnosis . Although echocardiography is considered the gold standard 
for the detection of left ventricular functions, it is expensive, is not always 

5easily accessible and may not always reflect an acute condition . 
Misdiagnosis of congestive heart failure can be life threatening because 
some of drugs used for congestive heart failure are hazardous to patients 
with other conditions such as chronic obstructive pulmonary disease that 

6have same primary symptoms at presentation .
Natriuretic peptides have guided us as a diagnostic and prognostic tool for 
the management of heart failure and is established in various clinical 
trials.
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B-type natriuretic peptide ( BNP ) and its 
aminoterminal cleavage equivalent N-terminal (NT ) 
-proBNP are released into the circulation from 
myocardium as and when diastolic wall stress 
increases as a result of increase in volume or 
pressure.From a physiological stand point, BNP has 
an important role in congestive heart failure as a 
counter regulating harmone to angiotensin-11, 
norepinephrine and endothelian, because it 
decreases synthesis  of some of these neuroharmones 
and acts like a balanced vasodilator. Furthermore, as 
a result of its hemodynamic effects and direct tubular 
action BNP has natriuretic and diuretic effect and its 
plasma concentration correlates in a superior way 
with pulmonary capillary wedge pressure, left 
ventricular end-diastolic pressure and left 
ventricular ejection fraction in patients with systolic 

7,8dysfunction . This study sought to compare the 
utility of measurement of plasma brain natriuretic 
peptide ( BNP) in the diagnosis of heart failure ( HF ) 
in patients with acute dyspnea presenting in the 
emergency department of a tertiary care hospital of 
Kashmir valley.

METHODS
The protocol was approved by the Ethical 
Committee of the hospital, and participants gave 
informed consent. Seventy two patients with 
dyspnea presenting to the emergency department of 
the hospital were enrolled. All those patients whose 
dyspnea was not clearly secondary to CHF (Trauma 
or Pericardial effusion) were excluded. Patients with 
acute coronary syndrome and renal failure were also 
excluded from the study. In all selected patients 
about 4 ml of blood was taken in an   EDTA tube for 
measurement of plasma BNP level, at the same time 
other data of the patient were recorded including past 
history, present history, physical examination, 
reports of blood tests, interpretation of ECG and X-
ray chest. Echocardiography was strongly 
encouraged in the emergency department or in the 
cardiology ward. Emergency physician or first 
contact cardiologist were asked to make an 
assessment of the patient on the basis of  history, 
physical examination and baseline investigations,  
and give probable diagnosis while blinded to the 
results of BNP level. On echocardiography we 
examined both systolic and diastolic functions. To 
determine the patient’s actual diagnosis as a cause of 
dyspnea, two cardiologists or team of cardiology 
department were asked to give independent 
assessment as a cause for dyspnea after reviewing all 

records including echocardiographic data, while 
they were also blinded to the result of BNP levels.  
       The blood sample was centrifuged and plasma 
was removed,aliquited and frozen at -70 degree C 
before analysis. Subsequently analyzed by 
chemiluminescent sandwich immuno assay; which 
has imprecision total % CV of 2.3 to 4.7, dynamic 
range 0-5000 pg / ml and cut point for heart failure of 
100 pg/ml.
Statistical analysis
Group comparison of clinical variable were made 
with their value expressed as mean +- SD for 
parametric variable and in percentages for non-
parametric variable.Group comparison of BNP 
values was made using t-test for independent 
samples.To evaluate the utility of BNP in the 
diagnosis of heart failure, we compared the 
sensitivity, specificity and accuracy of BNP 
measurement to individual findings,to a multivariate 
model of clinical findings and to clinical judgment.

RESULTS:-
The baseline characteristics of the included patients 
are summarized in Table 1. Their mean age was 
58.6+ 10.2.  65.3% patients were males and 34.7 % 
were females. Their diagnosis as a cause of  dyspnea 
by emergency physician was heart failure in 55 
patients ( 76.4 % ) versus no heart failure in 17 
patients ( 23.6 % ) Table 2.The final diagnosis as a 
cause of dyspnea ; Heart failure – 44 patients ( 61.1 % 
) versus no heart failure 28 patients ( 28.9 % )Table 3. 
The diagnostic accuracy of emergency physician 
was 84.7 % and miss diagnosis rate was 15.3% Table 
4. 44 patients with diagnosis of heart failure , 12 
patients had only systolic heart failure (Left 
ventricular ejection fraction less than 50% ) with 
BNP levels  652+_ 345 pg/ ml which is significantly 
higher than other groups. In comparison patients 
with only diastolic heart failure 12 in number ( echo 
documented diastolic dysfunction but normal 
ejection fraction ) BNP levels were 250 +154 pg / ml. 
Whileas patients with systolic as well as diastolic 
heart failure 18 in number with BNP levels 352 +_ 
224 pg /ml and others 2 in number ( Patients with 
normal systolic and diastolic functionbut with flash 
pulmonary odema because of accelerated 
hypertension, atrial fibrillation with fast ventricular 
rate ), were having BNP levels 195+12.02 pg / 
ml.oveall patients with heart failure were having 
significantly higher levels of plasma BNP levels as 
compared to patients with no heart failure.(Table 5)  
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Discussion:-
 Heart failure is often difficult to diagnose in the 
emergency department or in urgent care setting. The 
symptoms may be non-specific and physical 

findings are not sensitive enough to use as basis for 
3,4an accurate diagnosis . A helpful history is not 

obtainable in an acutely ill patient , and dyspnea, a 
key symptom of CHF may be nonspecific finding in 
elderly or obese patient in whom comorbidity with 
respiratory disease and physical deconditioning are 

7common  . B-type natriuretic peptide has gained lot 
of popularity as a potential marker for heart failure 
and many studies have shown a good correlation 
between the extent of elevation of BNP and presence 

9-13of heart failure . The European Society of 
14cardiology guidelines   have incorporated BNP as a 

marker for diagnosis and prognosis , while the 
American College of Cardiology/ American Heart 
Association guidelines recommend that in patients 
presenting with dyspnea ,measurement of natriuretic 
peptide biomarkers is useful to support a diagnosis or 

15exclusion of Heart failure . Present study was first 
of its kind that was conducted at our centre to check 
the utility of BNP levels in patients presenting with 
acute dyspnea in the  emergency department of our 
institution.Diagnostic accuracy of emergency 
physician/ cardiologist was 84.7% and miss 
diagnosis rate was15.3 % in our enrolled 
patients.This finding is consistent with the findings 

16of Damien Logeartetal  on comparative value of 
Doppler echocardiography and B- type natriuretic 
peptide assay in etiological diagnosis of acute 
dyspneaand also in studies conducted by Quyen Dao 
17 10, Krishnaswamyetal  in 250 patients presenting in 
to urgent care setting.In our study plasma BNP levels 
of heart failure patients ( n= 44 )was 399.6 +289.2 
pg/ ml whereas in case of no heart failure group ( n= 
28 ) was 84.9 + 42.2 pg/ ml a statistically significant 
difference. Our findings of high BNP levels in heart 

16-21failure patients are consistent with earlier studies . 
However in these studies the BNP levels were much 
higher as compared to BNP levels in our heart failure 
patients. This could be because of large sample size 
and different study population than those of our 
study. This variation of BNP levels could be because 
of inclusion of low risk heart failure patientsalso 
grade 11 to 111 diastolic dysfunction where as in 
these studies most of patients were having Grade 111 
to 1V diastolic dysfunction.Univariate analysis of 
Plasma BNP level at different cut off level between 
50 pg/ ml to 175 pg /ml, showed that  at cut off level 
of 175 pg/ml BNP is most accurate variable out of all 
with accuracy of 87.5 %, sensitivity of 81.8 %, 
specificity of 96.4 %,positive predictive value of 
77.1 %. At cut off level 80 pg/ml, BNP was very 
sensitive with sensitivity of 97.7 % and negative 

Table- 5: Plasma BNP level (pg/ml) in relation to 
final diagnosis

Table- 4: Correlation of Emergency Physician or 
First Contac Cardiologists Diagnosis with Final 
Diagnosis.

Observations:
   Table 1 Baseline Characteristics of 72 Studied 
Patients

Table 2:  Diagnosis as a cause of Dyspnea in the 
studied patients as diagnosed by Emergency 
Physician or 1st contact Cardiologist

Table- 3: Final Diagnosis confirmed by two 
cardiologists or team of cardiology for the 
diagnosis as a cause of Dysponea in the studied 
patients.

  

  Characteristic N %

Age Means ±S (Range) 58.6±10.2(26,80)

Gender
Male 47 65.3

Female

 

25

 

34.7

Past History

Hypertension

 
54

 
75.0

Diabetes Mellitus 20  27.8
Myocardial Infarction

 
25

 
34.7

COPD 44 61.1
CCF 15 20.8

 

Diagnosis  N %

No Heart Failure( COPD with Acute Exacerbation) 17 23.6

Heart Failure 55 76.4

Diagnosis  N %

Heart Failure

 (n=44)

 

Heart Failure ( Flash Pulmonary Oedema) 2 2.8

Heart Failure

 

42 58.3
No Heart Failure

 

(n=28)
COPD with Acute Exacerbation 2 33.3

COPD with Acute Exacerbation, Pneumonia 
with Underlying  LV Dysfunction 

2 2.8

HRCT proved Interstitial Lung Disease 2 2.8

Heart Failure 
(Final 
Diagnosis)

Emergency Physician or First Contact Cardiologist

 

Conclusion

 

Heart Failure No Heart Failure Total

 

n % N % n

 

%

 

Yes 44 80.0 0 0.0 44 61.1

P=0.000(sig)No 11 20.0 17 100.0 28 38.9

Total 55 76.4 17 23.6 72 100.0

  
  

   
Characteristic Heart failure No heart Failure Result

(n=44) (n=28) P value conclusion
Plasma BNP 
Level (pg/ml)

 
399.6 +

 

289.2

 

84.9 + 42.4 0.000 sig
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SUBACUTE THYROIDITIS, DIAGNOSTIC CRITERIA AND MANAGEMENT: AN 
INSTITUTIONAL STUDY.

 
.  

Abstract

Introduction:
Subacute Thyroiditis (SAT) is an uncommon self limitting condition 
characterized by neck pain and / or neck tenderness. The disease is 
thought to have a viral origin, however the exact etiology of SAT is 
unknown. 
Study design:
Prospective Study.
Material and Method: The study was carried out in the department of 
ENT & HNS at SKIMS –MCH Bemina J and K, India for a period of 1 ½ 
years. Diagonsis of sub acute thyroiditis was made on the basis of  
history of pain in the anterior neck, tenderness of thyroid gland, 
increased ESR and USG findings. 
Results:  21 patients were included in the study. Out of these patients, 14 
(66.7 %) patients  were females and 7(33.3%) patients  were males. 
Highest incidence of SAT was found  in the age group of 41-50  (47.7%) 
years. Pain and tenderness along with raised ESR and CRP were  
observed in all patients at the time of presentation.  Thyroid function test 
at the time of presentation  revealed a suppressed TSH and elevation of 
FT4 and FT3 levels.
Conclusion:There is a need to increase the awareness among initial 
health care providers about this condition. It will help in early diagnosis 
,thus reducing the morbidity and duration of illness  besides avoiding 
unnecessary antibiotic prescription.
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Introduction
 Subacute Thyroiditis (SAT), also known as subacute granulomatous 
thyroiditis, subacute painful thyroiditis, migratory thyroiditis, 
non–suppurative thyroiditis, granulomatous and De-quervains 
thyroiditis, is an uncommon self limitting condition and is the most 
common cause of painfull thyroidits, characterized by neck pain and / or 
neck tenderness with elevation of erythrocyte sedimentation rate ( ESR) 
and C- reactive protein (CRP) and high serum thyroid hormone 
concentration . SAT was first described in 1904 by Fritz De-Quervain and 
its incidence is reported to be 3.6 -4.9 per 100,000 population and most 

1commonly affects middle aged females .
 The disease is thought to have a viral origin, however the exact 
etiology of SAT is unknown. Clinically, the condition is associated with 
severe pain that is usually localized to the anterior aspect of the neck that  
may radiate up to the jaw or ear.There is low grade fever,fatigue and mild 
thyrotoxic manifestations. The thyroid gland is tender to touch  and small  
nodules are frequently found upon palpation. TSH levels are suppressed, 
ESR and CRP levels are elevated and there is poor or no thyroid uptake. 
Anti–thyroid peroxidase (anti-TPO) and Anti-thyroglobulin (anti-Tg) 

2antibodies are usually negative . Increased thyroid size, irregular thyroid 
margins and heterogeneous parenchyma are observed on  
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3ultrasonography .The diagnosis of SAT is made on 
clinical signs and symptoms, laboratory results and 

1USG findings. Tissue diagnosis is rarely needed .
 
MATERIAL AND METHODS:
This Prospective study was carried out on patients 
attending the  OPD  of ENT & HNS department  at 
SKIMS –MCH Bemina J&K, India for a period of 
1½ years. Diagonsis of SAT was made on the basis of  
history of pain in the anterior neck, tenderness of 
thyroid gland, increased ESR and USG findings.

Inclusion criteria:
 Patient with anterior neck pain and tenderness of 
thyroid gland at the time of presentation.

Exclusion criteria:
 Patients with Goitre or any neoplastic swellings.
 All the patients were subjected to detailed  
clinical examination, laboratory investigations and 
ultrasonography of neck at the time of presentation.
All the patients were followed up weekly for four 
weeks to assess the improvement or otherwise of 
c l inical  symptoms.  Relevant  laboratory 
investigations were repeated at fourth week. Thyroid 
profile was again repeated in all patients at 24th 
week.
RESULTS:
  21 patients were included in study, of which 14 
(66.7 %) patients were females and 7 (33.3%) 
patients were males. Highest incidence  was seen in 
the age group of 41-50 years (47.7%).  [Table 1]

Table1: Age and Gender Distribution

7 (33.33%) patients had history of upper respiratory 
tract infection in the proceeding 3-4 weeks before the 
onset of SAT.
 All (100%) patients had pain at the time of 
presentation and only 3 (14.3%) patients had fever. 
18 (85.7%) patients had temperature < 38°C and 3 
(14.3%) patients had temperature between 38 .1°C  
and 39.4°C.  Tenderness was present in all patients, 
involving  left lobe in 12 (57.2%) patients,  right lobe 
in 8 (38.1%)patients  and entire gland in 1 (4.7%)  
patient. Palpable nodules were noted in 3 (14.3%) 
patients [right side 1 patient, left side 2 

patients].[Table 2]
 Average time from the onset of symptoms to the 
diagnosis was 2 weeks.15 (71.43%) patients were 
prescribed antibiotics by initial healthcare providers 
for an average period of 8-10 days.

Table 2: Clinical presentation of patients 
with SAT

In all patients, primary ESR and CRP were elevated 
with mean ± SD of 56± 38.2mm/h and 54.2 ± 35.2mg 
/dl respectively .
 Thyroid function test at the time of presentation  
revealed a suppressed TSH and elevated  FT4 and 
FT3 levels with mean± SD of 0 .2 ± 0.4mIU/L, 
2.8±1.4 ng/dl and 711±325 pg/dl respectively and 
second time TFT at the 4th week revealed normal 
TSH, FT4 and FT3 levels in 15(71.4%) patients. The 
thyroid profile at 24th week revealed normal TSH 
,FT4 and FT3 levels with mean±SD of 2.5 ± 2.4 
mIU/l, 1.4 ± 0.9 ng/dl and 250±110 pg/dl 
respectively. [Table 3A & 3B]

Table 3 A: Laboratory Results at the time of 
presentation 

Table 3 B:Repeat (Thyroid function test 
at 24th week)
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Age group(yrs) Male Female Total %

21-30 1 1 2 9.5

31-40 1 4 5 23.8

41-50 3 7 10 47.7

51-60

 

1

 

2 3 14.3

61-70

 

1

 

- 1 4.7

Total

 
7

 
14 21 100

  

Clinical presentation
  

No of Patients %

Sign & symptoms

 

Pain

 

21 100

Fever

 

3 14.3

Temperature

 

>38
o
C

 

3 14.3

<38
o
C

 

18 85.7

Tenderness Right lobe 8 38.1

Left lobe 12 57.2

Entire Gland 1 4.7

Total 21 100

Palpable Nodule Right side 1 4.7

Left side 2 9.5

Total 3 14.3

Laboratory Test
 

Mean±SD Refrence Range

TSH

 

0.20 ±

 

0 .4 0.5-6 mIU/L

FT4

 

2.8  ±

  

1.4 0.7-1.9ng/dl

FT3 711 ± 325 230-619pg/dl

ESR 56  ± 38.2 0-22mm/h(Male)
0-29mm/h(Female)

CRP 54. 2 ± 35.2 <3.0mg/dl

Laboratory test Mean±SD

TSH 2.5± 2.4 mIU/L

FT4 1.4 ± 0.9 ng/dl

FT3 250± 110 pg/dl
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 On ultrasonographhy SAT lesions were 
hypoechoic, heterogeneous and nodular  in 21 
(100%) patients,18 (85.7%) patients and 3 (14.3%)  
patients  respectively. The mean size of SAT lesion 
was 29.4 mm (ranging 5-46mm) and the 
vascularization of SAT lesion was decreased in 16 
(76.2%) patients, normal in 3 [14.3%] patients and 
increased in 2 (9.5%) patients.

Table 4: Sonographic characteristics 
of SAT lesions.

 Steroids were administered in all patients. Oral 
steroids in the form of Prednisolone 0.5 mg/kg /day 
or equivalent doses of methyl prednisolone were
given in the first week and then tapered over a period 
of 1-2 weeks as per the Improvement of symptoms. 
The mean duration of steroid use was 14 days. Some 
patients were prescribed NSAIDS along with 
intraoral steroids.

th At 24  week thyroid profile was within normal 
range in 17 (80.96%) patients and revealed 
hypothyroid status in 4 (19.04%) patients. 

DISSCUSSION:
This prospective study was conducted in Department 
ENT & HNS, SKIMS MCH Bemina, Srinagar.
 In our study maximum number of patients i.e 
47.7% were in the age group of 41- 50 years. Similar 

4observation was made by Elbaken G1, Vahabet. Al .
In our study incidence of disease was more common 
in females (66.7% patients.) In the study conducted 

5by Capplli et.al , the gender preference towards 
6

females [F:M ratio of :1] was also noted.
 In the present study 7 (33.33%) patients had 
history of upper respiratory tract infection in the 
preceeding 3-4 weeks.The study by E.Nishihara 
etal6 observed the similar pattern in history  in 23% 
patients.
 Our main criteria of diagnosing SAT was painful 
thyroid gland and it was present in all 
patients(100%). Similar observation was made by 

4Vahab et.al . In their study thyroid pain was present 
in 90 (95.8%) patients and absent in 4 (4.2%) 

patients.
 In our study palpable nodules were noted in 
3(14.3%)  patients. Similar observation was made by 

4Vahab et.al , who reported palpable nodules in 
21(22.3%)  patients.
 In the present study 15 (71.43%) patients had  
received either single or  more than one course of 
antibiotics for an average period of 8-10 days by 
initial healthcare providers without reducing or 
alleviating any of the symptoms of SAT. Similar 

7observations have been made by M.Stasiak etal  and 
they have recommended against the use of 
antibiotics.
 The hallmark of  SAT is markedly elevated ESR. 
ESR is usually higher than 50mm/hr in initial phase  

8in upto 70 % of patients as reported by Jenice et al &  
E Nishihare et.al6.Our study is consistent with above 
studies i.e. primary ESR was elevated with mean ± 
SD of 56± 38.2mm/hr .
 In our study TFT at the time of presentation 
revealed a suppressed TSH and elevated FT4  and 
FT3 levels with mean ± SD of 0.2 ± 0.4 mIU/L, 2.8 ± 
1.4 ng/dl and 711±325pg/dl respectively. Similar 

2
observations were made by Assim et.al .
 In our study on ultrasonography  SAT lesions  
were hypoechoic, heterogeneous and  noduler  in 21 
(100%) patients,18 (85.7%) patients and  3 (14.3%)  
patients  respectively. Similar observation was made 

9
by M Stasiak et.al
 In our study mean size of SAT lesion was 
29.4mm (ranging from 5-46mm). Similar size range 

10was observed by Vural et.al . who described lesion 
size in the range of 7- 71mm in a group of 20 SAT 
patients.
 In our study, the vascularisation of SAT lesion 
was  decreased in 16 (76.6%) patients, normal in 3 
(14.3%)  patients and increased in 2 (9.5%) patients. 

9
Similar observation was made by M Stasiak et.al .
In the literature, persistent hypothyroidism was 
reported in 14.3 to 25% of patients after an episode of  

2,4SAT . In our study 4 (19.04%) patients had  
persistent hypothyroidism.

Conclusion
 SAT is an uncommon condition and the criteria 
for diagnosis are pain and/ or tenderness of thyroid 
gland/Lobe,elevation of ESR and / or CRP and 
elevation of FT4 and suppression of TSH with USG 
findings of hypoechoic area with decreased 
vascularisation. Even though diagnosis is mainly on 
clinical presentation, easily available laboratory 
investigations and USG neck, the diseases is usually 
missed by  initial healthcare providers.
 There is need to increase the awareness among 
initial healthcare providers about this condition. It 
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Sonograghic features  No. of 
Patients

Echogenecity

 

Hypoechoic 21

Heterogeneous 18

Nodular lesion 3

Vascularity Decreased 16

Normal 3

Increased 2
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will help in early diagnosis ,thus reducing the 
morbidity and duration of the disease besides 
avoiding unnecessary antibiotic prescription.
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A RANDOMIZED CONTROLLED STUDY OF PORT SITE CLOSURE USING 2-OCTYL 
CYANOACRYLATE VERSUS CONVENTIONAL SUTURING, POST LAPAROSCOPIC 
CHOLECYSTECTOMY

 
.  

Abstract

Background: 
Wound closure techniques have evolved over a period of time. Several 
different materials have been used to close the surgical wounds, each 
with its own set of advantages and shortcomings.We conducted the study 
to assess the outcome of 2-octyl cyanoacrylate application versus the 
conventional suturing of port sites, following laparoscopic 
cholecystectomy.
Material and methods:
This randomized study was conducted in post-graduate department of 
surgery in a tertiary care teaching hospital in North India. 100 patients 
were enrolled in the study design and divided into two groups, A and B 
having 50 patients each. The 10 mm port sites in group A were 
approximated with 2-octyl cyanoacrylate whereas in group B 10mm port 
sites were closed with 3/0 polyamide sutures. Both the groups had 
similar demographic features. Our assessment criteria included time 
taken for closure, wound related morbidity & patient satisfaction based 
on cosmetic appearance of the wound.
Results: 
 Time taken for closure of port sites in group A was significantly less in 
comparison to the group B (143.4±17.26 versus 227.1±13.25 seconds). 
Patients in group A complained of less pain than those of group B; 18% 
versus 46% at one week and 8% versus 18% at 2 weeks respectively. At 2 
months follow up, patient satisfaction regarding cosmetic appearance 
based on visual analogue score was significantly more in group A (32%) 
in comparison to group B (10%).
Conclusion:
10 mm port site closure using 2-octylcyanoacrylate is an effective 
approach and is significantly better in terms of time consumed, wound 
morbidity and patient satisfaction when compared to port site closure 
using 3/0 polyamide sutures, following laparoscopic cholecystectomy.

JK-Practitioner2021;26(1):19-23

Original article

Tapsi Sharma , Neeraj Kaul, Ajay Kumar ,  Puneeta Gupta,Sandeep Bhat*, K S Mehta,  ,  B S Pathania.

Department of Surgery :
Ajay Kumar, MD Associate 
P r o f e s s o r ,  D e p a r t m e n t  o f  
Pharmacology
Puneeta Gupta MD , Professor 
Department of Medicine.

ASCOMS, Jammu, J&K, India

*Correspondence:
Dr Sandeep Bhat
House No 21, Lane 1/A Roop Nagar 
Enclave
Jammu, J&K, India
Tel: 9419132941, 9419110052
Email:drsandipbhat@gmail.com

Indexed:
Scopus ,INMED , EBSCO @ 
Google Scholar among others

Cite This Article as:
Sharma T, Kaul N,  Kumar A,  Gupta 
P , Bhat S , Mehta HS ,  Pathania 
BS.A Randomized Controlled Study 
Of Port Site Closure Using 2-Octyl 
Cyanoacrylate Versus Conventional 
Suturing, Post Laparoscopic 
Cholecystectomy.
JK Pract 2021;26(1):19-23 

Full length article available at 
jkpractitioner.com one month after 
publication

Key words:
2-octylcyanoacrylate, laparoscopic 
cholecystectomy, port site, suture

Author Affiliations

Tapsi Sharma  MS , Senior 
Resident ; Neeraj Kaul MS , 
Associate Professor; Sandeep Bhat 
MS, Consultant ;  K S Mehta MS , 
Professor & Head ; B S Pathania 
MS , FMIS, ;Professor & HOU.

 With the evolution of advancing technology, arrays of synthetic 
polymeric threads, skin adhesives, surgical staples and tapes have 
supplemented the armamentarium of wound closure techniques. The 
wound adhesive 2-octyl cyanoacrylate is approved by the US Food and 
Drug Administration (FDA) for closure of incised skin (US Food and 
Drug Administration. Accessed: February 10, 2011).The cyanoacrylates 

 Proper wound closure is one of the most important aspects of 
successful wound care. The ideal wound closure material ensures rapid 
and easy application, less pain and tissue desiccation with minimal 

1chances of infection and scarring apart from being inexpensive.  Different 
materials find a mention in the suturing history be it the plant fibers, 
tendons or the woven horse hair to begin with and cotton, silk and linen 

2towards the later part. 

Introduction
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3were first synthesized in 1949 by Airdis.  Coover 
HN et al described their adhesive properties and 

4suggested their possible use as surgical adhesives.

7) Port site was left untouched for about 3 minutes 
for full polymerization.

 100 patients admitted for elective laparoscopic 
cholecystectomy were divided into two groups of 50 
each using computer randomization. Exclusion 
criteria included Immunocompromised patients 
including diabetes, allergy to skin adhesives, history 
of corticosteroid therapy, intraoperative enlargement 
of port sites for gall bladder removal.

5) The wound adhesive was applied in single 
continuous layer maintaining steady bulb 
pressure.

4) Wound edges were approximated using forceps.

 We conducted the study to evaluate the efficacy 
of 2-octyl cyanoacrylate tissue adhesive versus the3-
0 polyamide suture for the approximation of 10 mm 
port sites following laparoscopic cholecystectomy 
and to compare various parameters which included 
time taken for closure, wound morbidity and 
cosmetic appearance.

3) Bulb was squeezed again to moisten the internal 
filter with adhesive.

2) The bulb was squeezed to crush the ampoule 
inside and pressure was released.

MATERIAL AND METHODS:

Outcome variables: 

Group B: Patients underwent port site wound 
closure with 3/0 polyamide, using mattress sutures.

Group A: Patients underwent port site wound 
closure with 2-octyl cyanoacrylate after 
approximation of subcutaneous tissue with 3/0 
poliglecaprone.

6) A second coat was applied after 30 seconds.

1) Applicator was held away from the patient with 
 the tip pointing upwards.

 Assessment of patient satisfaction based on 
cosmetic appearance of the healed wound was done 
at end of 2 months. Patients were asked to score the 
cosmetic appearance ranging from 1-10. Patients 
were graded as un-satisfied (score 1-4), satisfied 
(score 5-7) and highly satisfied (score 8-10) based on 
the score given. The recorded data was compiled and 
entered in a spreadsheet (Microsoft Excel) and then 
exported to data editor of SPSS Version 20.0 (SPSS 
Inc., Chicago, Illinois, USA). Continuous variables 
were summarized as Mean ± SD and categorical 
variables were expressed as frequencies and 
percentages. Graphically the data was presented by 
bar diagrams. Student’s independent t-test was 
employed to analyze the statistical differences in 
parametric data. Chi-square or Fisher’s exact test, 
whichever appropriate, was applied for categorical 
data. A P-value of less than 0.05 was considered 
statistically significant. 

8) A dry dressing was applied only after complete 
polymerization of skin adhesive. Patients were 
instructed to take care of the wound and not to 
remove the polymerized film at the wound site 
for the next 7 days.

RESULTS: 

 The prospective randomized study was carried 
out in the postgraduate Department of General 
Surgery in a teaching tertiary care hospital in North 
India for a period of one year after it was approved by 
the Institutional Ethical Committee. 

 The cyanoacrylate tissue adhesives are liquid 
monomers that polymerize on contact with fluid or 
basic medium, thereby forming a strong bond when 
applied to moist skin.[5] However, their use has been 
restricted to small, low-tension lacerations and 
incisions. The development and introduction of the 
stronger and more flexible octyl-cyanoacrylate 
(OCT) in 1998 has been a major advance in the 
wound closure field and has been used widely. Along 
with increased flexibility, it has four times the 
breaking strength of the older type cyanoacrylate.

The selected patients were evaluated with detailed 
history, clinical examination and routine 
investigations and prepared for elective laparoscopic 
cholecystectomy. Preoperative shaving of the part 
was done at the same time on previous evening. 
Injection cefoperazone 1gm was given intravenously 
to all the patients at the time of induction. After the 
completion of surgery, port sites were assessed for 
hemostasis and contamination if any and 10mm port 
sites were closed either with suture or 2-octyl 
cyanoacrylate in respective groups.

Technique of closure with skin adhesive:

 Both the groups were assessed in terms of time 
taken in seconds for the closure of 10mm ports. 
Evaluation of the wound was done postoperatively in 
both groups at one week and two weeks in terms of 
pain, erythema, discharge, infection and wound 
dehiscence. Wound was assigned 1 or 0 points each 
in the presence or absence of the above-mentioned 
complications.

Method of collection of data:

 The data obtained was analyzed and final results 
and interpretations were presented in terms of 
demographic variables, time taken, the condition of 
wound and patient satisfaction vis a vis cosmetic 
appearance of the wound. Most of the patients 
belonged to age group of 45 years to 59 years (34% in 
group A and 32% in group B) [ Table1].  Female 
preponderance was there with 72% of patients in 
group A and 66% in group B [Table 1]. Both the 
differences were statically insignificant. In the 
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Table 2. Mean Surgical Time for Wound Closure 

present study the mean time taken for closure of port 
sites in group A was significantly less in comparison 
to the group B (143.4±17.26 versus 227.1±13.25 
seconds:  P< 0.001, [Table 2].
 Assessment of the wound variables at one week 
is depicted in table 3. Patients in group A complained 
of less pain than those of group B which was found to 
be statically significant (18% versus46%, p=0.003). 
However, discharge, erythema and dehiscence were 
comparable in group A and B (p>0.050). Wound 
condition at two weeks is depicted in table 3. Pain 
was present in 8% patients in group A compared to 
18% in group B.  Discharge, erythema and 
dehiscence were comparable in both the groups. At 2 
months follow up, patient satisfaction regarding 
cosmetic appearance based on visual analogue score 
was significantly more in group A (32%) in 
comparison to group B (10%). Again the difference 
is statistically significant (p=0.015,Table 4].

Table3.Wound condition at one and two weeks 
among two groups

Table 1. Age and gender distribution of study 
patients among two groups

Table 4: Comparison based on patient 
satisfaction regarding cosmetic appearance 
among two groups

*Statistically Significant Difference (P-value<0.05)

*Statistically Significant Difference (P-value<0.05) 

DISCUSSION:

 In our study, at one week follow up, there was 

 Time for 10 mm port closure in group A was 
143.40 ± 17.26 seconds compared to 227.10 ± 13.28 
seconds in group B which was statistically 
significant (p<0.001). Similar observations have 
been documented in various studies. One of the 
earliest studies conducted by Quinn J. et al, in 1997 

6reported similar results.  Consistent reports were 
7, 8published by Haider Jan et al and Sajid M Set al.   

However, a Cochrane review incorporating many 
trials found the sutures significantly faster to use 

9when compared to the glue.  Plausible explanation 
for the contrary results rests on the facts the glue 
application is a skill just like suturing and has a 

5learning curve.  Also working in the surgical field 
without too many instruments, sutures and needles 
probably makes it easier, safer and more 

10convenient.  Also one doesn’t have to bother about 
the risk of needle stick injury.

 100 patients admitted for elective laparoscopic 
cholecystectomy were divided into two groups of 50 
each using computer randomization. Exclusion 
criteria included immunocompromised patients, 
diabetes mellitus, allergy to skin adhesives, history 
of corticosteroid therapy, intraoperative enlargement 
of port sites and or port sites contamination.

 Approximation of the skin incision using 
adhesive glues is potentially least invasive method 
and appears most feasible. However, the advantage if 
any needs to be established in terms of clinical 
parameters. Hence our study was undertaken to 
compare 2-octyl cyanoacrylate application with 
conventional suturing of 10 mm port sites during 
laparoscopic cholecystectomy. The parameters for 
comparison included time taken for closure, wound 
condition and cosmetic outcome on follow up.

The method of closing laparoscopic wounds has 
evolved over time, from sutures to skin staplers and 
adhesive tapes, and more recently skin adhesive 
glues. With so many methods available for skin 
closure and each method having its own advantages 
and disadvantages, it becomes imperative to know 
which method is best suited in a particular setting.
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Age and Gender distribution among two study groups                                                             

1. Age (Years)     Group A(n=50)                   Group B(n=50)
N(%)                                      N(%)

<30                        11(22)                               7(14)          

40-44                     14(28)                                15(30)                  

45-59                     17(34)                                16(32)         

>60                         8(16)                                 12(24)   

Mean±SD              45.3±15.37                        47.5±16.67                              

P-value0.490

 

1. Gender
Male                       14(28)                                17(34)          

Female                     36(72)                               33(66)           

P-value                     0.517

Time (seconds)
Mean±SD

 
Range P-value

Group A(n=50) 143±17.26
 

113-168
<0.001*Group B(n=50) 227.1±13.25 209-251

Wound condition  at 
one week     

Group A 
N(%)

Group B
N(%)

P-
value

Wound condition at 
two weeks

Group A
N(%)

Group B
N(%)

P-
value

Pain Present 9(18) 23(46) 0.003* Pain Present 4(8) 9(18) 0.234
Absent 41(82) 27(54) Absent 46(92) 41(82)

Discharge Present 2(4) 5(10)

 

0.436

 

Discharge

 

Present 0(0) 1(2) 1.000
Absent 48(96) 45(90)

 

Absent 50(100) 49(98)
Erythema Present 0(0) 2(4) 0.495

 

Erytheme

 

Present 0(0) 0(0) -
Absent 50(100) 48(96) Absent 50(100) 50(100)

Dehiscence Present 1(2) 3(6) 0.617 Dehiscence Present 0(0) 2(4) 0.495
Absent 49(98) 47(94) Absent 50(100) 48(96)

Patient Satisfaction Group A 
N(%)

Group B
N(%)

P-value

Unsatisfied 5(10)

 
11(22)

0.015*
Satisfied 29(58) 34(68)
Highly Satisfied 16(32) 5(10)
Total 50(100) 50(100)



 Hence, we strongly recommend the application 
of 2-octyl cyanoacrylate for closure of 10mm port 
sites as it saves time, causes less pain and morbidity 
and ensures better cosmetic appearance and has a 
positive bearing on quality of life.
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wound closure materials: an overview and 
update. J Cutan Aesthet Surg 2013;6(4):178-88.

References:

 We believe that increased patient satisfaction 
post 2-octyl cyanoacrylate application is 
multifactorial. Glue seals off the wound immediately 
and there is no need for frequent dressings and 
removal of sutures or staples. Patient is spared 
frequent visits to the hospital which reflects 
positively on the state of mind of the patient. Also, 
post-operative discomfort at port site and the hatch 
marks left by the sutures has a bearing on cosmetic 
appearance and patient satisfaction.Pertinent to 
mention here that all factors put together improve the 
quality of life of the patient.

Conclusions
10 mm port site closure using 2-octylcyanoacrylate 
is an effective approach and is significantly better in 
terms of time consumed, wound morbidity and 
patient satisfaction when compared to port site 
closure using 3/0 polyamide sutures, following 
laparoscopic cholecystectomy.

 In a multicenter randomized clinical trial Singer 
AJ et al compared eight hundred and fourteen 
patients with nine hundred and twenty-four patients 
at a follow up of three months and found no statistical 
difference vis a vis the cosmetic appearance of the 

12wound.  Once the scar settles down the outcome 
becomes comparable. However, the ethnic descent 
of the patient influences the appearance of the post-

5operative scar.  In a study conducted by Quinn J. et 
al, there was no significant difference in cosmesis 
based on visual analogue score (p=0.65).Where as in 
our study10 mm port closure using 2-octyl 
cyanoacrylate required significantly less time, with 

less post-operative pain, less wound related 
complications and hence achieved a better cosmetic 
outcome as compared to closure with3-0 polyamide 
suture. In group A, 32% of patients were highly 
satisfied compared to 10% in group B regarding 
cosmetic appearance of the wound which was 
statistically significant (p=0.015). Similar 
observations were made in a study by Toriumi DM et 
al, where the results of the visual analogue scale 
ratings at one year stood at 21.7 ± 16.3 for the 49 
patients treated with 2-octyl cyanoacrylate and 29.2 
± 17.7 for the 51 control patients treated with sutures 
15. There was superior cosmetic outcome and the 
difference was statistically significant (p, 0.03). 
Additionally, patient satisfaction was very high in 
the group treated with 2-octyl cyanoacrylate.

statistically significant difference in pain in both the 
groups.  18% of patients in group A had mild pain or 
discomfort at wound site compared to 46% of 
patients in group B (p=0.003).At 2 weeks follow up 
the difference still persisted however it was not 
statistically significant. Although there was lower 
rate of dehiscence, erythema and discharge seen in 
wounds closed with 2-octylcyanoacrylate as 
compared to sutures but the difference was not 
statistically significant. Similar observations were 
made by Chen K et al where in the incidence of 
patients with complications including erythema, 
tenderness and drainage was lower with 2-
octylcyanoacrylate than with sutures. Also, ports 
closed with 2-octyl cyanoacrylate had lower margin 

11separation (P<0.05).  It was concluded that 
laparoscopic ports closed with 2-octylcyanoacrylate 
had fewer early complications when compared with 
conventional suturing. In contrast the study done by 
Singer AJ et al revealed comparable infection and 
wound dehiscence rates at one week, however fewer 
of the2-octyl cyanoacrylate wounds were 

12erythematous (18% vs 36%, P <.001).
 The report published by Clement TH Chan et al 
and an update by Dragu A et al incorporating many 
trials revealed decreased rates of dehiscence and 
even faster closure time with conventional suturing 

5,13compared to 2-octyl cyanoacrylate.  The plausible 
explanation for the divergent reports lies in the 
training and the expertise in the particular method of 
skin approximation. Glue application is an art and 
needs to be taught well to the residents. Closure of 
the wounds that are not dry enough or harboring 
underlying collection is bound to give way. 
Similarly, wrong suture selection and or improper 
suturing technique are not going to fare well. 
Meticulous application of glue seals off the tissue 
immediately while as epithelization after suturing 
takes approximately 48 hours. Moreover, sutures can 
also at times act as a conduit for microorganisms 
thereby exposing the patients to possible risk of 

14wound complications.  
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EFFICACY AND SAFETY OF LINEZOLID AND AMINOPENICILLIN/BETA LACTAMASE 
INHIBITORS FOR TREATMENT OF PATIENTS WITH DIABETIC FOOT ULCER: 
A COMPARATIVE STUDY 

 
.  

Abstract

To compare the efficacy and safety of Linezolid and Aminopenicillin / 
beta lactamase inhibitors for treatment of patients with diabetic foot 
ulcer 

Aim:

Materials and methods:
Prospective comparative study was conducted among 60 consecutive 
patients with diabetic foot ulcer admitted in Department of General 
surgery of Government Hospital Sarwal, Jammu, India. Patients were 
randomized to receive both (Group A) linezolid and (Group B) 
ampicillin-sulbactam (1.5–3 g q6h iv), or amoxicillin-clavulanate. The 
duration of treatment was �7 days but not >28 days. 

Results: Among 60 patients, the clinical efficacy and safety were 
comparable for patients in both the groups.. Mean age of (group A) 
54.29±3.59 and (group B 55.01±2.19). Drug-related adverse events 
were significantly more common in the linezolid group, but they were 
generally mild and reversible. 

Conclusion:
Study demonstrates that therapy with linezolid is at least as effective as 
aminopenicillin and b-lactamase inhibitors the most frequently used 
agents among patients with of diabetic foot ulcer. 
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Introduction
 Diabetic foot infections are often polymicrobial in nature; however, 
aerobic Gram-positive bacteria that are multidrug sensitive and multidrug 
resistant (MRSA, VRE) are frequent causative pathogens. Foot ulcers 
occur in 5–10% of the diabetic population and are associated with 
increasing morbidity and mortality, with up to 3% having had a lower limb 
amputation. Infected diabetic foot ulcers are the commonest cause of 
admission for diabetic patients, accounting for about 20% of diabetes-

1related admissions.
Linezolid is a novel oxazolidinone agent that has demonstrated activity 
against antibiotic-susceptible and antibiotic-resistant gram-positive 

2,3organisms.  The oral form of linezolid is 100% bioavailable, allowing for 
4,5an early switch from i.v. to oral therapy.

Linezolid has a unique mechanism of action whereby it selectively binds 
to the 50S ribosomal unit and prevents formation of the initiation 
complex. This action is thought to prevent cross-resistance with other 

6antimicrobial agents.
linezolid is expensive, and some clinicians prefer to reserve it for 
treatment of documented antibiotic-resistant organisms. The 
aminopenicillin/ b-lactamase inhibitors ampicillin-sulbactam and 
amoxicillin- clavulanate are broad-spectrum antibiotics that are among 

7
the most widely used agents for these infections.  Due to paucity of the 
data in the previous literature the present study was conceived with the 
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Table 2: distribution of adverse effects

aim to compare the efficacy and safety of linezolid 
with that of aminopenicillin/beta lactamase 
inhibitors for treatment of patients with diabetic foot 
ulcer.
Material & Methods
Study Design
 A Prospective comparative study was conducted 
among 60 consecutive patients with diabetic foot 
ulcer admitted in Department of General surgery of 
Government Hospital Sarwal, Jammu, India.

Ethical approval and Informed consent
 The study protocol was reviewed by the Ethical 
Committee of the Hospital and granted ethical 
clearance. After explaining the purpose and details of 
the study, a written informed consent was obtained.
Inclusion Criteria
• Patients above 18 years of age and willing to  

participate in study.
•  Patients Diabetes Mellitus (diagnosed on the basis 

of the American Diabetes Association’s 
8definition)  and foot ulcers were potentially 

eligible.
Exclusion Criteria
• Patients who are not willing to give written 

informed consent
•  Patients with critical ischemia of the affected limb
•  Patients on antibiotic therapy

Sample selection
 The sample size was calculated using a prior 
type of power analysis by G* Power Software 
Version 3.0.1.0 (Franz Faul, Universitat Kiel, 
Germany). The minimum sample size of each group 
was calculated, following these input conditions: 
power of 0.80 and P � 0.05 and sample size arrived 
were 60 patients i.e 30 per group.

Methodology
Patients were randomized to receive either linezolid 
and ampicillin-sulbactam (1.5–3 g q6h iv), or 
amoxicillin-clavulanate. The duration of treatment 
was 7 days but not >28 days.
Group-A
 Patients received linezolid (600 mg q12 h either 
iv or po).
Group-B
 Patients received ampicillin-sulbactam (1.5–3 g 
q 6h iv), or amoxicillin-clavulanate (500–875 mg 
every 8–12 h po).

Methodology
 Detailed history of the patients was obtained 
including the demographic, clinical and associated 
problems. Each patient provided a medical history 

and underwent a physical examination. The ulcer site 
was assessed for drainage, erythema, fluctuance, 
warmth, pain or tenderness, and induration.
Statistical Analysis
 The recorded data was compiled and entered in a 
spreadsheet computer program (Microsoft Excel 
2010) and then exported to data editor page of SPSS 
version 19 (SPSS Inc., Chicago, Illinois, USA). 
Descriptive statistics included computation of 
percentages.
Results

Table 1: Demographic details of the study 
population
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Table 3: treatment outcome at follow-up

Discussion
 Many organisms may cause foot infections in 
diabetic patients, but aerobic gram-positive cocci are 

9,10the most frequent and virulent pathogens.  Thus, 
therapy for these infections requires an antibiotic 
active against staphylococci and streptococci.
The increasing prevalence of antibiotic resistance 
among these species (especially MRSA) is 
disconcerting, because infections with these 
organisms may have a worse outcome and 
necessitate selecting from a smaller group of 

11,12antibiotics.  Traditionally, diabetic foot infections 
have been treated intravenously to assure adequate 
antibiotic concentrations, especially in patients with 

13severe infection or peripheral vascular disease .  
Newer  agents  (e .g . ,  l inezo l id  and  the  
fluoroquinolones) with therapeutically equivalent 
intravenous and oral formulations allow initial 
treatment to be oral for persons who are clinically 
stable and allow an early switch from intravenous to 
oral antibiotics for those who are responding to 

14therapy.
 The few previous antibiotic trials of diabetic 
foot infections have differed in their designs, drug 
regimens, efficacy end points, and types and 
severities of infections included, making their results 

15difficult to compare.  Overall, however, outcomes 
with various antibiotics have been similar, with no 

16one drug or combination being superior.
 Linezolid was associated with more drug-
related adverse events than were aminopenicillin/the 
b-lactamase inhibitors, but most of these events were 
mild, reversible, and did not require drug 
discontinuation. Few adverse effects like Anemia 
might associated with linezolid therapy were related 
to the duration of therapy
Conclusion
 This study demonstrates that therapy with 
linezolid is at least as effective as aminopenicillin 
and b-lactamase inhibitors (plus vancomycin for 
treatment of MRSA), the most frequently used 
agents among patients with various types of diabetic 
foot infections. There is less clinical experience with 
linezolid, and it was associated with more adverse 
effects; however, it has excellent pharmacokinetic 
properties and offers additional coverage against 
drug-resistant gram-positive organisms. Linezolid 
would be appropriate to consider for patients with 

diabetic foot infections that are known or suspected 
to be caused by MRSA.
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PATTERN OF PRESENTATION AND MANAGEMENT OF CA BREAST- A DEPARTMENTAL 
AUDIT AT REGIONAL CANCER CENTRE OF KASHMIR – AN UNMET NEED OF SENTINEL 
LYMPH NODE BIOPSY (SNB)

 
.  

Abstract

JK-Practitioner2021;26(1):28-33

Because of lack of Sentinel Lymph Node biopsy (SNB) facilities in our 
centre, unnecessary axillary lymph node dissection was performed in 
46% of patients. Application of SNB technique in this group of patients 
thus would have reduced the morbidity associated with axillary lymph 
node dissection and therefore needs to be incorporated as a part of 
management of breast cancer patients.

Conclusion:

Out of 152 patients, 40 patients were subjected to surgery following 
NACT and 112 patients underwent upfront surgery.  Overall N0 axilla 
was found in 62 (40%) of patients. Among 40 patients of NACT group, 
N0 axilla was found in 10 patients (25%), while as 112 patients 
underwent upfront surgery and N0 axilla was found in 52 (46.42%) out 
of 112 patients. 

 Results:

We retrospectively analysed the prospectively maintained patient data 
base of 152 patients with malignant breast lumps treated at a tertiary care 
teaching hospital in the department of surgical oncology over a period of 
4 years.  Present study describes the clinicopathological features like age 
at presentation, clinical stage at presentation and incidence of regional 
lymph node involvement and distant metastases and breast conserving 
surgery (BCS) rate among the breast cancer patients at Sher-I-Kashmir 
Institute of Medical Sciences, a tertiary care centre, of Srinagar Jammu 
& Kashmir, India.

Materials and Methods:

Breast carcinoma is a serious health problem and is among the major 
health issues in India. SNB is standard of care for pathological staging of 
cN0 axilla in patients with early breast cancers with low morbidity and 
without compromising the oncological outcome. The technique could 
not be performed by us in view of lack of facilities. Our objective was to 
audit our data of carcinoma breast and to analyse the unnecessary 
axillary lymph node disection (ALND) done due to non-availability of 
facilities for sentinel node biopsy. 
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Introduction
Cancer is one of the most dreaded diseases in the world. Of the 18.1 
million new cases diagnosed every year, more than half are from 
developing countries. According to the latest statistics available, about 10 
million people will die annually by the year 2020 due to cancer, and 70% 
of them from the developing world. The incidence of cancer is rising every 
year, and this is attributed to the changes in lifestyle and increase in life 

1,2,3expectancy .
According to Globocan 2018, total number of new cases of female breast 
cancer diagnosed are 162468 which comprises 27.7% of all female 
malignancies. As per data published by Global cancer observatory 2018, 
the breast cancer has highest age standardised incidence (24.7%) and 
highest mortality rate (13.4%). India, United States and China 
collectively accounts for almost one third of the global breast cancer 

JK-Practitioner

28 JK-Practitioner Vol.26, No (1) January-March 2021



burden.Breast carcinoma is a serious health problem 
and is among the major health issues in India. The 
surgical management of breast carcinoma has 
evolved tremendously when breast conserving 
surgery was first described in 1924, which has 
become a standard surgical procedure in some 

4institutions of advanced countries . It has a relatively 
5early age presentation in our part of the world . India 

is facing challenging situation due to 11.54% 
increases in incidence and 13.82% increase in 

6,7mortality due to breast cancer during 2008–2012 . 
 The survey carried out by Indian Council of 
Medical Research (ICMR) in the metropolitan cities 
during 1982 to 2005 has shown that incidence of 

8breast cancer has almost doubled .
 In a study published by Rasool MT et al, 
carcinoma of the breast was second most common 
cancer in women in regional cancer centre of 
Kashmir and comprised of 14.6% of all female 

9malignancies with a median age of 45 years . 
Sentinel lymph node biopsy technique requires 
combination of dyes (isosulphan blue, patent blue 
violet) and Tc99 labelled radiolabelled Sulphur 
colloid with the use of hand held gamma probe. As 
the nuclear medicine facilities and dyes are not 
available in all the centres of India, Methylene blue 
can be used an alternative with acceptable 
identification rate of Sentinel lymph node in low 

10resource centres . However unfortunately SNB was 
not performed in our patients.  
Material and Methods
 It's a retrospective study of prospectively 
maintained patient data base of 152 patients with 
malignant breast lumps treated at a tertiary care 
teaching hospital in the department of surgical 
oncology over a period of 4 years. A total of 182 
patients were operated, but records of only 152 
patients could be retrieved. All patients were 
admitted through outpatient department and were 
thoroughly examined and investigated. Treatment 
offered was based on triple assessment and ranged 
from breast conserving surgery (BCS) to toilet 
mastectomy depending upon the stage of disease. 
Core biopsy was performed in all patients to confirm 
histopathology and for Immunohistochemistry 
(IHC). Patients with early breast cancer were 
subjected to upfront surgery in the form of BCS or 
modified radical mastectomy as per indications and 
or wishes of the patients. Patients with locally 
advanced breast cancer were planned for 
neoadjuvant chemotherapy (NACT) followed by 
surgery. The group of patients who received NACT 
and opted for BCS were subjected to surgery before 
completion of NACT i.e. after four cycles of 
chemotherapy with continuous monitoring of lump 

in order to avoid complete resolution of the lump, as 
facilities of clip placement was not available at our 
centre.   All the patients underwent axillary lymph 
node dissection (ALND). The extent of ALND was 
up to discretion of operating surgeon depending on 
operative findings of axilla. SNB could not be 
applied in view of non-availability of the facility. All 
the patients who underwent BCS received EBRT to 
breast. The variables studied were recorded on a 
proforma and analysed on statistical software.

Youngest patient of the series was aged 21 years 
whereas the oldest was aged 81 years. Median age of 
our patients is 47 years. T1 lesion was present in 20 
patients (13.15%), T2 was the most common T stage 
present in 92 patients (60.52%), T3 was present in 17 
patients (11%) and T4 was present in 23 patients 
(15.13%). Majority of the cases belonged to N0 
(40.70%) overall, 42 patients (27.63%) had N1, 35 
patients (23.02%) had N2 and 13 patients (8.55%) 
had N3 nodal disease. Stage wise distribution of 
cases reflected that Stage IIA was the most common 
stage at presentation in 43 patients (28.28%) 
followed by Stage IIB 28 patients (18.42%), Stage IA 
had 15 patients (9.86%) , Stage IIIA had 25 patients ( 
16.44%), Stage IIIB had 24 patients (15.78%) and 
Stage IIIC had 12 patients (7.89%)( Table 1). 
5(3.28%) patients had metastases out of which all 5 
patients had bone metastases at the time of diagnosis 
and 2 of them had liver metastases. Surprisingly 
none of our patient was diagnosed to have stage 0 
disease.  Among BCS group two patients had 
positive margin, one with focal positivity and 
another diffuse margin positivity. Left breast was 
involved in 80 (52.63%) and right breast in 
72(47.36%) patients. Lymph node yield in early 
breast cancer was 14.39 per patient and 10.33 per 
patient following NACT. Out of 152 patients,40 
patients were subjected to surgery following NACT 
and 112 patients underwent upfront surgery.  Overall 
N0 axilla was found in 62 (40%) of patients. Among 
40 patients of NACT group, N0 axilla was found in 
10 patients (25%), while as 52 out of 112 patients 
who underwent upfront surgery, N0 axilla was found 
in 52 (46.42%) of patients. Most common histology 
was infiltrating ductal carcinoma (94.7%) (Table 2). 
112 (74%) patients underwent modified radical 
mastectomy, 35 (23%) patients underwent breast 
conserving surgery and 5 patients underwent toilet 
mastectomy. All patients were subjected to Axillary 
lymph node dissection (ALND) because of lack of 
facility for Sentinel lymph node biopsy (SNB). 
Luminal A was the most common molecular subtype, 
comprising of 87 patients (57%) followed by triple 

RESULTS
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negative (27 patients 17.70%), Luminal B and Her 2 
enriched each with 19 patients (12.5%) (Figure1).  
Histological grade I was found in 20(13.15%), grade 
II in 56(36.84%), grade III 41 (26.97%) of patients. 
Histological grading was not available in 
35(23.02%) of patients. Majority of patients had LVI 
positive disease (53.2%) (Table 3).

Table 1- Depicting Laterality, TNM staging, 
Surgeries and Grade of Tumour

Table 2- Depicting Histopathology of Breast 
Tumours

Table 3: Depicting LVI and PNI

DISCUSSION
Breast cancer still continues to be a major killer of 
women all around the world. The incidence and 
pattern of this disease differ significantly between 

11,12developed and underdeveloped countries .
In our study the median age of patients at 
presentation was 47 years. Raina V et al studied the 
breast cancer clinical profile in northern India and 
reported a median age of presentation as 47 years. 
They further showed that incidence rate in India 
begins to rise in early thirties of age and peaks at 50-
64 years of age. They compared it with data from 
United States, where peak incidence rate is at age of 
more than 75 years. This lower age at the time of 
diagnosis is reported for other cancers also in India, 
the underlying reasons are not well understood but it 
is supposed that there is under-diagnosis as well as 

13-15underreporting of cases in the elderly people . 
Chopra B et al in a study found that there were two 
peaks in the age group at the time of diagnosis of 
breast cancer i.e. 41-50 years age group and 51-60 

16years age group .
 The peak age group of 41-50 years reflects that 
the disease affects younger age group in Indian 
population in comparison with the western world. 
They also highlighted that data from Delhi in India 
during 2001 to 2003 as per National Program of 
Cancer Registry of the Indian Council of Medical 
Research which showed that among 3777 cases of 
breast cancer analysed, 44.6% cases were less than 
54 years of age. Goel et al and Saxena et al have also 
reported similar results which further reinforce the 
fact that there is a rising incidence of breast cancer in 
younger age groups in the urban population of India 
17-20.  Raina V et al study has reported that 45% 
patients presented with Stages III and IV of breast 
cancer disease. Similarly, another study found that 
45.7% patients presented in Stages III and IV breast 

21cancer . 
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Histology % (n)

Infiltrating Ductal Ca

 

94.7(144)

Infiltrating Lobular Ca

 
0.03 (5)

 

Medullary Ca
 

0.01(2)
 

Mucinous Ca
 

0.006(1)
 

Characteristic % (n)

Laterality

 

Right

 

47.3(72)

Left

 

52.6(80)

TNM

 

T1

 

13.1(20)

T2

 

60.5(92)

T3 11(17)

T4 15.1(23)

N0 40.7(60)

N1 27.6(42)

N2 23(35)

N3 8.5(13)

M1 3.2(5)

SURGERIES

MRM 74(112)

BCS 23(35)

Toilet Mastectomy 3.2(5)

GRADE

I 13.5(20)

II 36.8(56)

III 26.9(41)

NA 23(35)
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LVI  %(n)  
+ve

 
53.2(81)

 
-ve

 

27.6(42)

 PNI

  
+ve

 

18.4(28)

 
-ve

 

42.1(64)

 

NA 39.4(60)

  LVI %(n)

NA

 
29(19.07%)
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Figure 3

Molecular Sub-Types

Figure 4

But in our institute, Stage IIA was the most common 
stage at presentation in 43 patients (28.28%) 
followed by Stage IIB in 28 patients (18.42%). In our 
study 25 patients (16.44%) had Stage IIIA and 24 
patients (15.78%) had Stage IIIB.  Saxena et al in 
their study observed that Stage IIIB was the most 
common stage at presentation i.e. in 36.1% cases. 
Breast conserving rate was low (23%) as compared 
to western countries in present era where the BCS 
rate is more than 70%. In a large study conducted by 
Carlos A et al, a western study, BCS was carried out 

22in 73.3% of patients . However, our BCS rate is 
comparable to rest of Indian parts where BCS rate 

23ranges from 38% to 46 % . In our study left breast 
was involved in 80 (52.63%) and right breast in 
72(47.36%) patients. The average lymph node yield 
was reported to be 14.39 per patient in patients 
subjected to upfront surgery and 10.33 per patient in 
patients subjected to axillary lymph node dissection 
following neoadjuvant chemotherapy. Kiricuta CI 
and Tausch J recommended at least 10 lymph nodes 
for pathological evaluation in a study of 1446 
complete axillary dissections in patients with 

24carcinoma breast . Although observations suggest 
that nodal yield is low following NACT, but there is 
no clear data whether NACT influences the nodal 

25yield . However, in our study the lymph node yield 
following systemic therapy is 10.33. 10 out of 40 
patients who underwent surgery following NACT 
have pathological complete response (cPR). A study 
conducted by H Narendra and colleagues found cPR 

26in 36.5% of their patients . In our study Luminal A 
was the most common molecular subtype (57%) 
followed by Triple negative comprising of 17.70%. S 
Hassan and colleagues found Luminal A in 75% and 

23triple negative in 17.2% of their patients .
 SNB is standard of care for pathological staging 
of cN0 axilla in patients with early breast cancers 
with low morbidity and without compromising the 

27
oncological outcome . The technique could not be 
performed by us in view of lack of facilities.
 Limitations of our study include retrospective 
hospital-based study with small sample size. So, the 
findings cannot be generalized over a diverse 
geographical area. Furthermore, ALND has been 
performed unnecessarily in at least 46% of patients 
because of non-availability of SNB facilities which 
could have been avoided by use of SNB technique.

CONCLUSION
Majority of patients in our part of Asia present with 
Stage II breast carcinoma. Advanced breast disease 
is common in younger patients belonging to 
underprivileged and remote rural areas. The age 
group in majority of the patients was younger as 

Stage Distribution

Figure 1

N Group

Figure 2

Nodal Yield
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compared to Western world and this finding is in line 
with data from India and other Asian regions. BCS 
rate is low in our part of the world. Axillary lymph 
node dissection is being performed unnecessarily in 
majority of patients because of non-availability of 
SNB facilities. SNB should be incorporated in to 
routine practice as and when feasible. Proper 
counselling regarding BCS is needed. Every woman 
with operable breast cancer should be offered option 
of breast conservation if there are no standard 
contraindications.
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PLACENTA ACCRETA ASSOCIATED MORBIDITIES - DOES EARLY DIAGNOSIS 
IMPROVE MATERNAL AND PERINATAL OUTCOMES? A 5 YEAR STUDY

 
.  

Abstract

During the study period between January 2014 and December 2019, 26 
women with histopathologically confirmed placenta accreta were 
identified, out of them 18 were diagnosed before delivery and 8 were 
diagnosed during surgery. Various risk factors of placenta accreta were 
identified out of which multiparity, history of previous caesarean section 
and presence of placenta previa in the present pregnancy were found to 
be important risk factors. Comparing non emergent and emergent group, 
there was less blood loss during surgery and lesser units of packed red 
blood cells and fresh frozen plasma (FFP) transfusion was required in 
non emergent group. There was no statistically significant difference in 
neonatal outcomes in both the groups.

To study the risk factors of placenta accreta and comparison of maternal 
and neonatal outcomes in cases with and without predelivery diagnosis 
of placenta accreta.
Materials and Methods: 
A retrospective study was performed in patients diagnosed as placenta 
accreta at S.N. Medical college, Agra between January 2014 to 
December 2019.Cases were divided into those with predelivery 
diagnosis (non emergent) and without pre delivery diagnosis (emergent) 
of placenta accreta. Non emergent group was scheduled for planned 
elective hysterectomy after steroid administration at 34-36 weeks. Risk 
factors of placenta accreta were studied and comparison of maternal and 
neonatal outcomes in both the groups was done.
Results:

Conclusion:

Objective: 

 Multiparity, previous caesarean section and placenta previa in present 
pregnancy are important risk factors of placenta accreta. Planned 
delivery at 34-36 weeks with multidisciplinary approach is associated 
with significant reduction in maternal morbidity without increasing 
neonatal morbidity.     
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Introduction
 Placenta accreta spectrum is defined as abnormal placental invasion 
into the uterus. This include placenta accreta when chorionic villi are 
adhered to myometrium, increta when villi invades the myometrium and 
percreta when villi reaches serosa and adjacent organs. The incidence of 
placenta accreta has been increasing over the years.
 The most important risk factors for placenta accreta are previous 
caesarean section and placenta previa. Placenta previa alone is associated 
with a  5-10% risk of accreta. Risk of placenta accreta increases with 
increasing number of caesarean sections. It is 0.2% for the first, 0.3% for 
the second,0.6% for third,2.1% with the fourth and is up to 6.7% with the 
sixth or more caesarean section. Risk of placenta accreta in placenta 
previa with prior 1,2,3,4 and 5 or more caesarean delivery is 

13.3%,11%,40%,61% and 67% respectively.  Other risk factors include 
advance maternal age, smoking, prior uterine surgery or curettage or any 
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Pre operative ureteric stenting was done in all 

uterine intervention, previous uterine artery 
embolization, post-partum endometritis, uterine 
pathology, caesarean scar pregnancy and IVF 
pregnancies.
 Prenatal diagnosis of placenta accreta can be 
done by USG with colour Doppler and MRI.MRI is 
required especially in cases where placenta is 
posterior , to know the depth of invasion, parametrial 
extension and in suspicious cases of placenta accreta 
on USG. Definitive diagnosis of placenta accreta is 
made by pathological specimen obtained after 
hysterectomy upon visualisation of chorionic villi 
embedded in myometrium with absence of decidual 
layers between them. Elective caesarean delivery 
and hysterectomy at 34 weeks after antenatal steroid 
is the gold standard treatment of placenta accreta. 
Other treatment options to preserve the uterus 
include expectant management, embolization of 
uterine arteries, methotrexate therapy and uterus 
preserving surgeries.
Materials and Methods:
 It was a prospective study conducted in 
Department of Obstetrics and Gynaecology of S.N. 
Medical College, Agra. All cases were analysed and 
outcomes were evaluated. Primary outcome was 
preoperative and post-operative morbidity and 
mortality in elective versus emergency LSCS. 
Secondary outcomes were any identifiable risk 
factor , amount of blood loss and duration of hospital 
stay.
Cases were divided into those with (n=18) and 
without (n=8) diagnosis of placenta accreta made 
before delivery. Pre delivery diagnosis of placenta 
accreta was confirmed by USG with Doppler and 
MRI in cases where USG was suspicious. Other 
group consisted of cases of placenta accreta 
diagnosed per-operatively during emergency 
caesarean section in unbooked patients.
 Once the diagnosis of placenta accreta is 
confirmed, all patients were offered planned 
caesarean hysterectomy with prior ureteric stenting 
at 34-35 weeks of gestation after steroid cover. All 
cases were managed by a multidisciplinary team 
consisting of senior obstetrician, neonatologist, 
anaesthetist and urosurgeon. Data was collected 
about the incidence and risk factors of placenta 
accreta and maternal and neonatal complications 
associated with placenta accreta. Statistical analysis 
was performed using “student t test” and “chi square 
test.”
Results:
 During the study period between  January 2014 
and  December 2019 ,26 women with 
histopathologically confirmed placenta accreta were 
delivered. Our study investigated risk factors of 

placenta accreta and found that the risk of placenta 
accreta was increased in multipara women, women 
with placenta previa in this pregnancy and in women 
with previous caesarean delivery. Table 1 shows that 
out of 26 patients diagnosed with placenta acreta,24 
patients had history of previous uterine surgery, in 
which 22 patients had previous caesarean delivery 
and two patients had history of D&C done 
previously. Two patients diagnosed with placenta 
accreta did not have any history of uterine surgery 
and one patient had history of manual removal of 
placenta in previous pregnancy.

Table 1. Risk Factors of Placenta  Acreta
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Risk factors Number Percentage 
(%)

Age
<30
>30 

16
10

61.54
38.46

Socio economic status 
(Kuppuswamy’s socioeconomic 
status scale) low, medium, high

6
15
5

23.08
57.69
19.23

Parity
primipara 
multipara

-
26

 

100

Pregnancy induced 
hypertension or pre eclampsia

 

Yes
No

 
 

6

 

20

 

23.08
76.92

Prior uterine surgery 

 

None 
Myomectomy 
Septum removal 

 

D & C
Caesarean delivery  

1. One 
2. Two
3. Three or more 

 

Previous history of MRP

 

 

2

 

-

 

-

 

2

 

22  
11

 10

 
1

 

1

 

7.69

7.69
86.62
42.31
38.46
3.85
3.85

Previous caesarean uterine 
incision type 
LSCS
Classical 

24
2

92.31
7.69

History of placenta previa in 
this pregnancy 

15 57.69

Interval between LMP and last 
caesarean section 
< 12 Months
12-24 Months
> 24 Months

2
10
14

7.69
38.46
53.85
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patients with pre delivery diagnosis of placenta 
accreta. Women with predelivery diagnosis of 
placenta accreta had clinically significant shorter 
hospital stay, less amount of blood loss during 
surgery, received less units of packed red blood cells 
and FFP. Out of 18 women with predelivery 
diagnosis of placenta accreta, three patients had 
bladder injury during surgery whereas two patients 
had bladder injury and one had ureteric injury during 
surgery in patients without pre delivery diagnosis of 
placenta accreta. Two patients in both the groups 
required bilateral internal artery ligation to control 
bleeding. One patient without predelivery diagnosis 
of placenta acreta expired on day two due to DIC   in 
ICU whereas all patients with pre delivery diagnosis 
were safely discharged (Table 2).

Table 2. Comparison of maternal outcomes 
between patients with predelivery diagnosis (non 
emergent) and those without predelivery 
diagnosis(emergent) of placenta accreta.  

Compared to those without predelivery diagnosis of 
placenta accrete, those with  predelivery diagnosis 
had no significant difference in birth weight of new 
born,neonatal admission to NICU, NICU length of 
stay, frequency of respiratory distress syndrome and 
need for intubation. Out of eight mothers without 
predelivery diagnosis of placenta acreta, four 
newborn  had NICU admission in which one 
developed respiratory distress and was  intubated. 
Out of 18 women with predelivery diagnosis of 
placenta acreta, eight newborns (44%)had NICU 
admission and two of them developed respiratory 
distress and were intubated (Table 3).

Table 3. Comparison of neonatal outcomes 
between patients with predelivery diagnosis(non 
emergent) and those without predelivery 
diagnosis(emergent) of placenta acreta.

Discussion:
The incidence of placenta accreta has been 
increasing in the last few years due to increase rate of 
caesarean section. It is a major contributor to 
maternal morbidity and mortality. The main focus of 
the present study was to compare the maternal and 
neonatal outcome in women with and without pre 
delivery diagnosis of placenta accreta. In our study, 
only cases with pathologically confirmed placenta 
accreta were included. We found that all patients 
were multiparous and majority had placenta previa 
in this pregnancy. In addition majority of patient had 
history of previous caesarean section.
 Women with pre delivery diagnosis of placenta 
accreta were scheduled for elective surgery at 34 -35 
weeks to decrease the morbidity associated with 
emergency hysterectomy. This practise did not show 
any increase in neonatal morbidity however 
maternal morbidity was significantly reduced. The 
adverse outcome most commonly associated with 
placenta percreta were increased maternal 
haemorrhage and bladder injury. One patient without 
pre-delivery diagnosis of placenta accreta expired on 
day two .  The   main complication associated with 
placenta accreta is major obstetric haemorrhage 
leading to coagulopathy, multi system   organ failure 

2-9and death.
 Similarly many retrospective cohort studies of 
placenta accreta have documented that woman with 
placenta accreta should have their delivery in a 
centre of excellence with a multidisciplinary team to 
reduce large volume blood transfusion and ICU 
admission without having any adverse effect on 

10neonatal outcome . 
 Other studies have also demonstrated 
association between placenta accreta and various 
risk factors.  Wu S et al, Miller DA et al and Usta IM 
et al in their studies found an increased risk of 
placenta accreta in women with history of previous 

11
caesarean delivery . Al-Serehi A et al found 
increased risk of placenta accreta in women with 

12history of previous uterine surgery  in their study. 
Hung TH et al in their study found increased risk of 
placenta accreta in women with placenta previa 
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Maternal outcome Predelivery diagnosis
(non emergent)

Without predelivery 
diagnosis(emergent)

P value 

Gestational age at time 
of caesarean section 
(weeks) 

35.76+1.46  36.88+0.98 0.605

Estimated blood loss in 
litres

1.12+0.38 1.86+0.32 0.0001

Operative time (minutes) 59.17+6.91

 

55.00+5.35 0.1438

Unit of PRBC transfused 2.44+0.51

 

4.50+0.53 0.0001

Unit of FFP transfused 2.50+0.51

 

4.50+0.53 0.0001

Maternal ICU admission 10

 

6

 

0.3565

Maternal hospital stay(in 
days) 

4.50+0.51

 

9.50+0.53 0.0001

Surgical complications
Bladder injury 
Ureter injury 
Intestine injury

3
-

-

2
1
-

0.6257

Internal iliac artery 
ligation

2 2 0.3743

Maternal death - 1

Neonatal outcome    Predelivery diagnosis
(non emergent)

Without predelivery 
diagnosis(emergent)

P value 

Birth weight (Kg)

 

2.07+0.09

 

2.18+0.20 0.0614

NICU Admission 

 

8

 

4 0.7969

NICU length of stay(in 
days)

5.17+0.86 4.54+0.73 0.0846

Frequency  of RDS 2 1 0.9200

Need for intubation 2 1 0.9200
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diagnosed in present pregnancy. Smoking, 
hypertensive disorders, IVF pregnancy, advanced 
maternal age have also been suggested as risk factor 
of placenta accreta but no such association was found 
in our study.
 Bowman ZS et al and Rac MW et al in their 
studies concluded that optimal timing of delivery of 
the women with placenta accreta ranges from 34 -36 
weeks to 36-38 weeks. As complications related to 
blood loss are lower in non-emergent compared to 
emergent deliveries, scheduling of surgical 
intervention at 34-35 weeks after administration of 
steroid for lung maturity demonstrated a reduction in 
emergency deliveries from 23-64% with no adverse 
effects on neonatal outcomes. Pre operative 
optimization of haemoglobin is very necessary in all 
patients with placenta accreta. The incidence of 
unintentional urinary tract injury at peripartum 
hysterectomy was higher than rates of complication 
in hysterectomies for other gynaecological 
indications. Opening   the retroperitoneal space and 
visualising the ureters and preoperative placement of 
ureteric stent can reduce the risk of urinary tract 
injury. 
The role of bilateral internal iliac artery ligation at 
the time of hysterectomy for placenta acreta is 
currently unclear. 
During planned caesarean hysterectomy in the 
absence of spontaneous placental separation the 
placenta should be left in situ to minimize blood loss 
and uterotonics should be avoided.
Total hysterectomy with placenta in situ is preferred 
over subtotal hysterectomy in cases of placenta 
accreta. 
Conclusion:
Based on the results of our study all women at risk for 
placenta accreta (placenta previa, previous uterine 
surgeries) should undergo careful imaging to assess 
for the presence of placenta previa as pre-natal 
diagnosis of placenta  accreta is very important in 
reducing the maternal morbidity associated placenta 
previa.  These   women should have their delivery 
scheduled in a centre of excellence with a dedicated 
multidisciplinary team.
 Our study concluded that with the optimum 
antenatal care and early identification of cases at 
high risk of placenta accreta would contribute 
effectively in improving the diagnosis and thereby 
lowering the maternal and perinatal morbidity and 
mortality. Planned caesarean delivery at a tertiary 
centre with multidisciplinary approach is imperative 
for an improved maternal outcome.     
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CONTINUING MENACE OF RIFAMPICIN RESISTANT TUBERCULOSIS IN RIMS 
HOSPITAL, IMPHAL, MANIPUR

 
.  

Abstract

Background:
India has set an ambitious goal of tuberculosis elimination by 2025 
which is going to be limited by a large burden of multidrug resistant 
tuberculosis (MDR-TB). Resistance to rifampicin is a surrogate marker 
of MDR-TB. Detection of rpoB gene mutation by Cartridge Based 
Nucleic Acid Amplification Test (CB-NAAT) is used to detect 
rifampicin resistance.
Objective: 
To determine the burden of rifampicin resistant tuberculosis in Regional 
Institute of Medical Sciences (RIMS) Hospital, Imphal, a tertiary care 
hospital in Manipur.
Method:
The study was a cross sectional study conducted on 100 cases of 
tuberculosis between the age group of 14-80 years visiting Regional 
Institute of Medical Sciences (RIMS) Hospital, Imphal,   a tertiary care 
centre from September 2018 to December 2019. Samples were subjected 
to Ziehl-Neelsen (ZN) stain and smear positive samples were then sent 
for CB-NAAT analysis at Intermediate Reference Laboratory (IRL), 
Lamphel, Imphal and a part of it was inoculated in Lowenstein Jensen 
(LJ) medium for culture.
Results:
Of 100 samples (M=71, F=29), 42 were of grade 1+, 29 were grade 2+ 
and 29 were grade 3+ on ZN staining. 87(M=64, F=23) showed positive 
culture growth. Maximum cases of tuberculosis as well as rifampicin 
resistance were seen in the age group of 41-50 years. 5 males (7%) and 2 
females (6.9%) were resistant to rifampicin respectively. 6(6.4%) of 
newly diagnosed and 1(16.7%) of old cases were rifampicin resistant 
tuberculosis (RR-TB). The total number of rifampicin resistance in our 
study was 7(7%).
Conclusion:
Although MDR-TB/RR-TB is emerging as a significant threat to 
tuberculosis control, limited data is available. Hence, the present 
research work is undertaken to highlight the continuing menace of 
rifampicin resistant tuberculosis in RIMS Hospital, a tertiary care centre 
in Manipur. In our study, 7% rifampicin resistance was observed, which 
is significantly high. This indicates the importance of strengthening the 
awareness programmes, establishing early diagnosis and administration 
of correct and prompt treatment.
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Introduction
 Tuberculosis (TB), caused by Mycobacterium tuberculosis, is among 
the oldest diseases known to humanity and one of the top ten causes of 

1death worldwide.  It is transmitted from person to person via droplet from 
respiratory tract of people with the active pulmonary disease. Even two 
decades after introduction of directly observed treatment, short-course 
(DOTS) strategy, it still is a major cause of morbidity and mortality 

2worldwide.
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 Multi drug resistant tuberculosis (MDR-TB) is a 
form of tuberculosis caused by the organisms that do 
not respond to, at least isoniazid and rifampicin. 
MDR-TB arises from a mixture of physician error 
and patient non-compliance during the treatment of a 

3susceptible TB.  Rifampicin and isoniazid remain 
the two most important drugs for treatment of 
tuberculosis. Resistance to either drug poses a 

4serious impediment to successful therapy.  
Resistance in about 95% of rifampicin resistant 
isolates is due to mutations in 69-bp region of the rpo 
B gene. This makes it a good target for molecular 

5genotypic diagnostic methods.  Although 40 distinct 
point mutations and in-frame insertions and 
deletions in rpo B have been identified, point 
mutations in two codons, those coding for Ser  and 531

His , are seen in almost 70% of rifampicin resistant 526

clinical isolates, with Ser531-to-Leu (TCG-to-TGG) 
6mutations being the most common.  Resistance to 

rifampicin is a surrogate marker of MDR-TB which 
is detected by using CB-NAAT based on detection of 

7rpo B gene mutation.
 Manipur, a north-eastern state of India has been 
having high prevalence of MDR-TB. In 2017 the 
prevalence was 11.2% and 7.9% in 2018 
contributing to the high burden of MDR-TB of the 
country and creating a hindrance to the TB control 

8activities.  This high burden of DR-TB should be 
managed based on the laboratory confirmation with 
a clear understanding of the drug resistance and its 
sensitivity.
 The X pert-MTB/Rif assay (Cepheid) is one of 
the most frequently used molecular screening test for 
TB and MDR-TB in both resource-poor and resource 

9
rich countries.  It had been shown that the X pert-
MTB/Rif assay detected pulmonary tuberculosis in 
all TB patients, including 90% of smear negative 

10patient with a high sensitivity of 97%.  Cartridge 
Based Nucleic Acid Amplification Test (CB-
NAAT)/Gene X pert, endorsed by the WHO for use 
in endemic countries, is an automated, semi-
quantitative real time PCR assay designed for the 
rapid and simultaneous detection of Mycobacterium 
tuberculosis and rifampicin resistance within 2 

11hours.
Aims and objectives
To determine the burden of rifampicin resistant 
tuberculosis in Regional Institute of Medical 
Sciences (RIMS) Hospital, Imphal, a tertiary care 
hospital in Manipur. 
Materials and methods
The study was a cross sectional study conducted in 
the Department of Microbiology and Intermediate 
Reference Laboratory (IRL), Lamphel, Imphal. The 
samples were collected during September 2018 to 

December 2019.
 Subjects aged between 14-80 years old, who 
were contacts of active tuberculosis, known drug 
resistant tuberculosis cases, failure to treatment, 
HIV-TB co-infected cases at diagnosis, relapse and 
defaulter were included. In the data analysis, newly 
diagnosed cases were considered as new cases 
whereas failure to treatment, relapse and defaulters 
were grouped under old cases.
Paediatric age group, patients already diagnosed 
with MDR/XDR-TB by means of  CB-NAAT or line 
probe assay, active or suspected malignancy, 
terminal disease with poor prognosis were excluded 
from the study.
 The samples were collected from participants 
suspected of tuberculosis visiting the Departments of 
Respiratory and Chest Medicine, General Medicine, 
RIMS hospital, Imphal, fulfilling the inclusion 
criteria and were processed immediately at the 
Mycobacteriology laboratory, Department of 
Microbiology, RIMS, Imphal for direct microscopic 
examination by Ziehl Neelsen (ZN) stain and culture 
in Lowenstein Jensen (LJ) media.  Further, the smear 
positive samples were then sent to IRL, Imphal for 
molecular analysis by CB-NAAT to detect the rpo B 
gene.
 100 samples which were positive for AFB were 
processed. Out of these, 94 were sputa,   3 broncho 
alveolar lavage (BAL), 2 pleural fluids and 1 
cerebrospinal fluid (CSF). After acid fast staining by 
Ziehl Neelsen (ZN) technique, grades were given 
according to the RNTCP guidelines as 0, 1+, 2+, and 
3+. All positive samples for AFB were subjected to 
molecular analysis by CB-NAAT testing for 
simultaneous detection of Mycobacterium 
tuberculosis and rifampicin resistance at the IRL, 
Imphal. Cultures on LJ media were put up 
simultaneously (Figure 1). Colony growths were 
studied every week and counter checked by 
performing acid fast staining from the colonies. Pure 
strains are being preserved in LJ media in deep 
freezer for future references.
Approval of research ethics board
The study was started after getting the approval of 
the Research Ethics Board of the Institute, RIMS. All 
the participants fulfilling the inclusion criteria were 
informed about the nature of the study and informed 
written consents were taken.
Statistical analysis
 Statistical analysis was carried out using SPSS 
version 21 (IBM). Descriptive data were presented 
using frequency, percentage, mean and standard 
deviation. Chi square test was used to see association 
between proportions. The level of statistical 
significance was set at p-value<0.05.
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Results
A total of 100 samples from clinically presumed 
tuberculosis patients who were positive for AFB 
were collected. Among these, 94 were sputa, 3 BAL, 
2 pleural fluids and 1 was CSF.
 On grading the AFB stain microscopically, 42 
were of grade 1+, 29 were grade 2+ and 29 were 
grade 3+ (Table 1). 87 (Male =64, Female =23) out of 
the 100 samples showed positive culture growth and 
the remaining 13 (Male =7, Female =6) showed no 
growth (Table 2). Again, of these 87 positive 
cultures, 81 were new cases and 6 were of old cases 
(Table 3). Culture positivity among different grading 
of AFB staining is statistically significant (p-
value<0.05) and can be established that greater the 
number of acid fast bacilli in the sample, more is the 
chance of culture positivity (Table 1). Among the 87 
culture positive, 7 were RR-TB (Table 4).
 In the age wise distribution, maximum cases of 
tuberculosis as well as rifampicin resistance was 
seen in the age group of 41-50 (Figure 2). In this age 
group, 3 RR-TB were seen, all of which were of 
grade 3+, males and newly diagnosed.
 It was observed that out of the 7 RR-TB, 5 of 
them were AFB grade 3+ and 2 were of grade 2+. 
This was statistically significant (p-value < 0.05) 
(Table 5).
      In the present study, 71 cases were males and 29 
were females. Out of these 71 males, 5 (7%) were 
resistant to rifampicin whereas of the 29 females, 2 
(6.9%) were resistant to rifampicin. More number of 
males was affected by rifampicin resistant 
tuberculosis (RR-TB) but these findings are 
statistically not significant (p-value>0.05) as shown 
in Table 2. There is no correlation between 
rifampicin resistance and sex. Therefore, further 
study is mandated using some other variable to 
define their association to rifampicin resistance.
 Out of the 94 newly diagnosed cases, 68 were 
males and 26 were females. 81 were culture positive 
and the remaining 13 were culture negative (Table 
3). Again in these 94 new cases, 6 (6.4%) consisting 
of 5 males and 1 female were RR-TB. Whereas 
among the 6 old cases which consist of 3 males and 3 
females, 1 (16.7%) was RR-TB who is a female 
participant (Figure 3). Comparing the percentages of 
the above new and old TB cases, rifampicin 
resistance is more among old cases. Overall, the total 
number of rifampicin resistance in the present study 
was found to be 7 (7%) as shown in Table 4.
Discussions
In 2019, the World Health Organization (WHO) 
estimated 3.4% new and 18% previously treated 
multidrug resistant TB cases globally. India accounts 
for one fourth of the total number of TB cases
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Sl. 
No.

Sex Culture Total Rifampicin p-value

Positive

 
negative

 
Sensitive (%)

 
Resistant (%)

1 Male 64 07

 
71

 
66(93)

 
5(7) 0.67

2 Female 23 06 29 27(93.1) 2(6.9)

Total 87 13 100 93((93) 7(7)

Sl. 
No.

Treatment 
status

Culture Sex Total

Positive
 

negative
 

Male
 

Female
 

1 New 81

 

13

 

68

 

26

 

94

2 Old 06 00 3 3 06

Total 87 13 71 29 100

Parameter

Variable of interest Rifampicin p-value

Sensitive (%) Resistant (%)

Culture on LJ 
medium

Positive(n=87) 

Negative(n=13)

 

 

80(91.9)  
 13(100)

 

 

7(8.0)

 0(0)

 

0.59

Treatment 
status

Old (n=6)

New(n=94)  
5 (83.3)

88 (93.6)  
1 (16.7)

6 (6.4)

0.36

AFB
 

Culture  Total p-value
positive

 
negative

 

 

1+

 

34

 

8

 

42

2+

 

24

 

5

 

29 0.03

3+ 29 0 29
Total 87 13 100

AFB
Rifampicin

Total p-value
sensitive resistant

1+ 42 0

2+

 

27

 

2

 

0.01

3+ 24 5

Total 93 7

42

29

 

29

100
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worldwide, with 2.8% of the new and 14% 
retreatment cases being caused by multidrug 

12resistant strain.  India has set an ambitious goal of 
TB elimination by 2025. This large burden of DR-TB 

8will limit progress towards that goal.  The primary 
aim of prompt diagnosis and treatment of pulmonary 
TB is to cure the individual, as well as rendering him 
or her non-infectious and thus interrupting the chain 

5of transmission.
 The present study shows the burden of 
rifampicin resistant tuberculosis among patients 
attending RIMS Hospital, a tertiary care hospital in 
Manipur in which 6 (6.4%) of the 94 new cases and 1 
(16.7%) among 6 old cases were RR-TB. Comparing 
the old and new cases of TB, burden of RR-TB was 
much higher among the old cases (16.7%). 
Furthermore, the burden of RR-TB among new cases 
as well as old cases are also much higher in the 
present study than the overall above stated national 
RR-TB burden data of 2.8% among new and 14% 

12
among old cases.  Nevertheless, the findings of the 
present study are similar to those of the studies 
conducted by Menon et al ., in Mumbai and Rasaki et 
al., in Nigeria who also found the prevalence of 
MDR/RR-TB to be 5.9%, 6.0% and 7.2% 

13,14respectively.  On the contrary, a study conducted 
by Saldanha et al., in western India showed lower 

15prevalence of 2.5%.
 Regarding the district wise distribution in the 
present study, it was observed that the maximum 
cases of TB were concentrated in Imphal west 
district, which is a thickly populated area in Manipur. 
But further studies need to be conducted as these 
findings can be claimed biased due to under 
reporting from the remote districts and also very few 
similar studies have been conducted for MDR-TB in 
this region.
 It was also observed that maximum number of 
the cases were in the working age group, highest 
being in 41-50 years range. In this age group, high 
rate of 3 RR-TB among the newly diagnosed male 
patients were observed. This is comparable to the 

14
study by Rasaki et al. All these 3 RR-TB were of 
grade 3+. The bacterial load in these cases was high 
which may be alarming.
 On examining the association of RR-TB with 
AFB grading, in our study all the RR-TB were in the 
AFB grade 2+ and 3+, that is, 5 RR-TB were grade 
3+ and 2 RR-TB were grade 2+. This was found to be 
statistically significant (p-value <0.05). This 
indicates that there is a direct correlation between 
drug sensitivity and microscopic grading. This was 
also shown as a risk factor resulting in poor outcome 

16as conducted by Phu et al.  On the other hand, this 
finding is contradictory to the findings of study 
conducted by Soedarsono et al., in Indonesia, in 
which they found that there is no correlation between 

17microscopic grading and 1st line drug resistance.
 The present findings of 7% of RR-TB among 
males, and 6.9% of RR-TB in females were also in 
conjunction with the study conducted by More et al 

18Maharastra.
 Although, culture is the gold standard 
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Figure 1: Buffy colonies of 
Mycobacterium tuberculosis 
on LJ medium (red arrows)
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recommended by WHO for the definitive diagnosis 
of Mycobacterium tuberculosis, it was positive only 
in 87 (87%) of the samples which maybe mainly 
because of its low sensitivity compared to Gene 
expert/CB-NAAT.14 We observed that out of the 87 
culture positive cases, 7 of them were RR-TB, but 
then again, it was statistically not significant (p-
value>0.05) and accordingly, there is no association 
between the rifampicin resistance and culture 
positivity. If viable bacilli were present in significant 
amount, culture was seen to be positive irrespective 
of the drug sensitivity pattern. Here, the finding is 
similar to the findings of Theron et al wherein they 
hypothesized that lesser proportions of patients with 
drug-resistant TB have culturable Mycobacterium 
tuberculosis from respirable, cough-generated 
aerosols compared to patients with drug-susceptible 
TB, and that multiple factors, including 
mycobacterial genomic variation, would predict 

19culturable cough aerosol production.
 Another factor that may decrease the sensitivity 
of growth in culture may be the over enthusiastic 
decontamination of sample, which causes decrease 
load of viable bacilli. This can be correlated with 
study conducted by Mtafya et al., in which they 
found that decontamination reduces the viability of 

20the bacilli for culture.  Again, our findings of culture 
sensitivity of 87% is comparable to the  findings of  

21study conducted by Villegas et al.
 Since culture takes very long period of time to 
come to a conclusion, CBNAAT, which takes less 
than 2 hours to detect, can be claimed as a mainstay 
for decision making for commencement of early 
diagnosis and prompt treatment which may help in 
efficient control and timely eradication of the TB 
disease, for which correlation can be made with the 
culture positivity later. A study conducted by Dewan 
et al., concluded that CBNAAT helps in increased 
case detection in a very short span of time to 
diagnose pulmonary TB in PLHIV (patients living 
with HIV) as compared to conventional sputum 

22microscopy.
Conclusion
Although MDR-TB is emerging as a significant 
threat to tuberculosis control, limited data is 
available. Hence, the present research work is 
undertaken to highlight the continuing menace of 
rifampicin resistant tuberculosis among patients 
attending RIMS Hospital, a tertiary care centre in 
Manipur. As far as the state data is concerned, 
Manipur is observing a decreasing trend of 
resistance from 11.2% in 2017 to 7.9% in 2018, but it 
still continues to be a menace, posing as a great 
obstacle to the fight against this deadly disease. The 

high prevalence of RR-TB found in the present study 
indicates the importance of strengthening the 
awareness programmes, establishing early and 
accurate diagnosis and administration of correct and 
prompt treatment. In this regard, the CBNAAT 
comes as an effective tool to aid proper and early 
diagnosis.
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Introduction
 Visual acuity refers to the ability to discriminate between two points. 
The first few months are essential in a human’s visual development. Using 
both the eyes to see the same object simultaneously is known as binocular 
vision.
 An essential component of binocular vision is stereopsis, the 
perception of depth produced by the reception in brain of visual stimuli 
from both eyes using binocular vision. It is the visual appreciation of three 
dimensions, that is, the ability to obtain the impression of depth by the 
superimposition of two images of the same object seen from two slightly 
different angles. Stereopsis develops by fourth month of life and reaches 
the adult level at six years of age and then deteriorates after the age of 
forty. In situations of monocular deprivation, it can affect binocular vision 
up to two years.
 The simultaneous occurrence of pattern visual input is necessary for 
binocular vision development. Both eyes see different images and our 
brain fuses the images together to form a single image. During fusion, 
similarities between two images are matched together to aid in making 
image. However, if the differences between images are too many, then 
double vision can occur. After fusion is completed, depth perception is 
perceived. Our eyes use this fascinating function in our daily life. It allows 
us to judge distances and to see where objects are in relation to us and to 
each other. Only when both eyes work together we are able to do simple 
acts like driving cars, climbing up and down the stairs, etc. 
Hence, performance of motor skill tasks are directly related to stereo 
acuity. Impaired stereoscopic vision is one of the important causes of 
anisometropic amblyopia. Myopia or nearsightedness ,where the parallel 
rays of light focus in front of retina, is one of the major causes of 
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ASSESSMENT OF STEREOPSIS AMONG STUDENTS WITH MYOPIC REFRACTIVE 
ERRORS

 
.  

Abstract

Background: Stereopsis is the essential component of binocular vision. 
Stereoscopic vision is impaired in myopia, which should be corrected at 
the earliest.
Objective: To find the extent of improvement in stereoscopic vision by 
correcting myopia
Material & Methods: A prospective observational study included 50 
students of both sexes aged 19-23 years with myopic refractory errors. 
Stereopsis was evaluated using TNO test at a distance of 30 cm using red 
green glasses.A baseline stereopis was evaluated before myopic 
refractory errors were corrected and after correction of these errors.
Results: There was a significant improvement in stereopsis after myopic 
refractory error correction.
Conclusion: Early correction of myopic refractory errors is necessary 
for good stereopsis vision and to reduce longterm complications  as a 
result of stereopsis vision.
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 Students with no myopic refractive errors or 
minimal myopic refractive errors and with history of 
refractive surgery were excluded from this study.

Method
 Oral consent was obtained after explaining the 
purpose and procedure of study. The baseline visual 
acuity for distance was checked using Snellen chart 
at 6 meters for each student before and after myopic 
refractory errors were corrected. Stereopsis was then 
evaluated using TNO test at distance of 30cm using 
red green glasses. A baseline stereopsis was 
evaluated before myopic refractory errors were 
corrected and then stereopsis was assessed after the 
myopic refractory errors were corrected. 

Out of the 150 students included in the study, 63.3% 
of the respondents are females and 36.7% are males. 
 Data analysis was done using Chi Square Test as 
test of significance and P value of <0.05 was 
considered as statistically significant. 

RESULTS
Table 1 shows the gender distribution of the study. 

The p value is 0.998276.
The result is not statistically significant at P<0.05.

Stereopsis with TNO Test 

Table 2 displays the assessment of stereopsis before 
the myopic refractory errors are corrected. There is 
no statistical significance between the power of 
refractory error and the stereopsis.
Table 3 presents the assessment of stereopsis after 
the myopic refractory errors are corrected. There is 
no statistical significance between the power of 
refractory error and stereopsis. 
Table 4 displays that there is a significant 
improvement in stereopsis after myopic refractory 
errors are corrected. 
 Stereopsis before Correction of Myopic 
Refractory Errors

The p value is 0.725643.
The result is not statistically significant at P<0.05.

Stereopsis After Correction of Myopic Refractory 
Errors

diminished loss of vision in early childhood. 
Stereoscopic vision reduction in the presence of 
myopia is very common as the conditions for 
yielding good stereoscopic vision is not fulfilled. 
MATERIALS AND METHODS
The study was duly approved by Institutional Ethics 
Committee. 

Study Design and Duration 
This was a prospective observational study 
conducted between months of January and March 
2020 under Department of Ophthalmology, 
Saveetha Medical College, Chennai among 
Saveetha University students. 

DATA AND ANALYSIS

Table 1: Distribution of Gender

The p value is 0.00001.
The result is statistically significant at P<0.05.

DISCUSSION
 Stereopsis is the perception of depth produced 
by reception in brain of visual stimuli from both eyes 

1in combination using binocular vision.  With 

Inclusion Criteria
150 students of both sexes, aged 19-23 with myopic 
refractory errors were included in this study.

Exclusion Criteria
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Sex Frequency Percentage

Female 95 63.30%

Male 55 36.70%

 

Total 150 100% 

   

Refractive 
Power

 

≤120 Arch 
Degrees

 

240 Arch Degrees  480 Arch Degrees Total P value

-3 to -5

 

55

 

44

 

35 134

-5 to -7 4 6 4 14 0.725643

-7 to -9 1 0 1 2

150

 

Refractive 
Power

≤120 Arch 
Degrees

240 Arch Degrees 480 Arch Degrees Total P value

-3 to -5 133 1

 

0

 

134

-5 to -7 14 0
 

0
 

14 0.998276

-7 to -9 2 0 0 2

150

Stereopsis with TNO 
Test

No. of Students before 
Correction

 
No. of Students after 
Correction

 
P Value

�120 Arch Degrees 60
 

149
 

240 Arch Degrees 50 1  0.00001

480 Arch Degrees 40 0
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significant, suggests that there was significant 
improvement after myopic refractive errors were 
corrected in students. In myopic patients, shadows 
that occur from greater disparity of the retina leads to 
decrease in the depth level of binocular vision which 
ultimately affects stereopsis. After myopic refractive 
errors are corrected, the light entering the eye 
focuses on the retina, leading to perfect vision, which 
ultimately leads to favorable binocular vision and 
improved stereopsis.

CONCLUSION
Based on these data, students with myopic refractive 
errors are associated with reduced stereopsis before 
correction. After the correction of myopic refractive 
errors, there was significant improvement in 
stereopsis. TNO Test is an effective test that can be 
used to evaluate in young age as early as preschool 
children to correct the myopic refractive errors early 
and to reduce long term complications.

REFERENCESbinocular vision, humans are able to see the same 
object as one image and that creates perception of 
depth. We use this function in our daily life as when 
we are driving cars, pouring cup of coffee, threading, 
sewing, knitting needles, climbing up and down 
stairs, reaching out to touch or hold something, 

2suturing and performing surgery. 
 In this study, the assessment of stereopsis was 
done in students with myopic refractive errors. It was 
found that P value of 0.00001, which is statistically 
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 Pilocarpine is a cholinergic alkaloid obtained from the leaflets of 
South American shrubs of genus Pilocarpus. It has dominant muscarinic 
action (M1 and M3 receptors) and almost no nicotinic action. It causes 

Introduction
 Saliva is essential for many reasons. It mixes with food to make it 
palatable and easily digestible. It contains enzyme salivary amylase. It 
maintains healthy oral cavity. Decrease production of saliva 
(hyposalivation) is associated with oral discomfort; difficulties in 
mastication, swallowing, tasting and speaking; and an increased risk of 

1oral candidiasis and dental caries . Lack of saliva is associated with 
number of oral conditions which include gingivitis, severe dental caries, 

2etc. 
 Xerostomia is a subjective feeling of dry mouth. It is an unpleasant 
symptom and affects many people. This symptom is commonly found in 
elderly population, mostly due to side effects of commonly prescribed 

2,3drugs in this age group . Moreover, xerostomia is also common symptom 
in number of medical conditions, like Sjogren’s syndrome or following 

4therapeutic radiations given for head and neck cancers . Therapeutic 
approaches in relieving this unpleasant symptom include topical 
sialagogues like artificial saliva, gums, topical moisturizers; and 
pharmacotherapy. 
 Pilocarpine and cevimelin are commonly prescribed medication in 
xerostomia. They both increase the salivary secretion. Safety and efficacy 

5of pilocarpine have been proved by clinical studies . However, limited 
number of clinical studies are available to support efficacy and side effect 

1,6,7profile of cevimeline, that too with no conclusive results .
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EFFECT OF CEVIMELINE AND PILOCARPINE ON PRODUCTION OF SALIVA: A 
CROSSOVER STUDY

Abstract

Objective:
To compare the safety and efficacy of pilocarpine and cevimeline in the 
secretion of saliva in patients with dry mouth.
Methods: This is a randomized, crossover, double-blind trial. Half 
patients were administered pilocarpine 30mg, and the other half were 
administered cevimeline 5mg, three times a day in both cases, for a 
period of four weeks. After four weeks, one week washout period was 
provided, and then treatment was reversed in two groups for another four 
weeks. Patients were reevaluated at 4 and 9 weeks respectively.
Results:
22 patients were divided into two groups of 11 patients each, and 
administered the medication. Although both medications proved to 
increase salivary secretion, there was no statistically significant 
difference observed between pilocarpine and cevimeline regarding their 
efficacy as well as side effects.
Conclusion: 
No significant difference was observed between pilocarpine and 
cevimeline in salivary production or side effects. However, further 
studies with sufficient sample size are recommended to find out more 
effective and safe drug in xerostomia patients.

JK-Practitioner2021;26(1):47-50

 Surjeet Singh, Surrinder Singh

Author Affiliations

Surjeet Singh, Associate 
Professor, 
Department of Clinical 
Pharmacology , SKIMS, Srinagar
Surrinder Singh, Dental surgeon ,
J&K Health Services.

J&K ,INDIA.

Correspondence
Dr. Surjeet Singh,
Associate Professor, Department of 
Clinical Pharmacology, SKIMS, 
Jammu and Kashmir, INDIA. 
email:surjeet.singh@skims.ac.in

Singh S, Singh S. Effect Of 
Cevimeline And Pilocarpine On 
Production Of Saliva: A Crossover 
Study.JK Pract 2021;26(1):47-50

Cite this article as:

Key Words: 

Scopus, INDMED, EBSCO & 
Google Scholar among others

Indexed

Full length article  available for 
download at jkpractitioner.com 
two months after publication

P i l o c a r p i n e ;  C e v i m e l i n e ;  
Xerostomia; Saliva

Original article



anomalous cardiovascular responses, and the sweat 
8glands are particularly sensitive to the drug . 

Cevimeline is a quinuclidine analogue of 
acetylcholine with a high affinity for M3 muscarinic 

6receptors of both lacrimal and salivary glands .
 The aim of our study was to see the efficacy of 
cevimeline and pilocarpine in stimulating the 
salivary flow in patients with xerostomia, and to 
compare the side effects between two drug 
treatments.

Methods
 This double blind crossover randomized trial. 
Patients with moderate to severe xerostomia, with no 
clinical evidence of oral lesions, subjective 
perception of dry mouth, and a non-stimulated flow 
of less than 2ml of saliva in 5 minutes were identified 
and included in the study. Exclusion criteria include 
patients with non-controlled chronic obstructive 
pulmonary disease, depression, asthma, cardiac 
a r r h y t h m i a s ,  g l a u c o m a ,  n e u r o l o g i c a l ,  
gastrointestinal, hematological diseases and recent 
use of any medication which can have interactions 
with cevimeline and pilocarpine. Also patients were 
excluded if they were possibly sensitive to the 
medication of study or had used alcohol or cigarettes 
for a long period of time. Patients were instructed to 
report any adverse events due to medication during 
the study period. 
 Patient fulfilling the inclusion criteria were 
randomly assigned to a specific treatment protocol, 
after obtaining a proper informed written consent 
from each patient. Treatment pockets were provided 
through a pharmacist, independent of study 
investigators. After proper randomization, half of the 
patients (Group I) were administered capsule 
cevimeline 30mg three times a day for four weeks. 
After one weak washout period, these patients then 
received pilocarpine 5mg capsule, three times a day 
for another four weeks. Other half of the subjects 
(Group II) received pilocarpine first followed by 
cevimeline in similar way, followed by washout 
period of one weak and subsequent reversal of 
treatment. Neither the patient nor the investigator 
knew the identity of pills, because both were of same 
size and color. 
 Patients were evaluated three times during the 
study period, i.e. at the beginning (baseline), after 
four weeks (end of first medication session) and after 
another five weeks (end of the second medication 
session after one week washout period. Patients were 
instructed, not to eat or drink 60 minutes prior to 
saliva collection.
 Two saliva samples were taken at each visit. The 
first saliva sample was obtained by asking the patient 

to spit as much as he or she could into a Dixie cup for 
five minutes. After five minutes, the cup was 
collected and saliva measured using a 1ml pipette. 
This provided an unstimulated flow rate. Second 
sample was taken after having the patient chew a 
block (1cm x 1cm) of unflavored wax, and saliva 
taken and measured in similar fashion as previous 
one. This provided stimulated flow rate.
 Simultaneously, at each follow up, side effects 
due to medications were assessed through weekly 
questionnaire which patient had to complete and 
bring along at each visit. This was to determine 
whether there were any marked differences in 
experienced side effects between two medications. 
Statistical-analysis of the primary end points was 
carried out with ANOVA, and post hoc t-test. Side 
effects were compared using weekly questionnaire, 
and responses were 0-5 Likert scale.      

Results
 31 patients were screened, out of which, 
22patients fulfilled the inclusion criteria and were 
included in the study. After properly evaluating the 
patients and taking their baseline investigations, and 
after collecting their baseline stimulated and 
unstimulated salivary flow, patients were 
randomized to treatment. Out of 22 patients, 11 were 
randomized into pilocarpine-cevimeline (pc) 
sequence, and another 11 were administered after 
proper randomization into cevimeline-pilocarpine 
(cp) sequence. Patients of both sequence groups 
were well matched by age, sex, race at baseline. All 
patients completed the study and none left in 
between. 
 Most of the cases of dry mouth were due to 
medication (15/22; 68%). Others were due to 
Sjogren’s syndrome (2/22; 9.09%), radiation therapy 
(3/22; 13.63%), and unknown etiology (2/22; 
9.09%). No significant difference was observed in 
baseline characteristics between two groups. Each 
group was given a washout period of one week to 
make it sure that there is no carryover effect of the 
drug in either group. 
Unstimulated salivary flow rate:
There was an increased production of saliva per five 
minutes for both pilocarpine-cevimeline 
(3.84ml/5mts.) as well as cevimeline-pilocarpine 
(1.9ml/5min.) sequence groups at the end of 4 weeks. 
Difference between the two groups was not 
statistically significant (p=0.162) Table 1. Almost 
similar increased production of saliva was observed 
at the end of 9 weeks (3.96ml/5min). In pilocarpine-
cevimeline sequence group, and, 1.52 ml/5 min. In 
cevimeline-pilocarpine sequence group). Again 
difference between two groups was not statistically 
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Discussion
 Pilocarpine and cevimeline are two US-FDA 
approved medications for xerostomia due to any 

6
cause . Both drugs increase the salivary secretion, 
thus improving the symptoms in patients of dry 

1,6,9mouth . In the present study, both pilocarpine as 
well as cevimeline significantly increase the salivary 
flow rate, both unstimulated and stimulated 
compared to baseline, at 4 weeks. (p< 
0.034—unstimulated pilocarpine-cevimeline 
sequence; p< 0.023—unstimulated cevimeline-
pilocarpine  sequence; p< 0.04—stimulated 
p i l o c a r p i n e - c e v i m e l i n e  s e q u e n c e ;  a n d  
p<0.052—stimulated cevimeline-pilocarpine 
sequence groups). Comparing the two sequence 
groups, there was no statistically significant 
difference in salivary flow rate (both unstimulated as 
well as stimulated) at 4 weeks.
 After a one week washout period, and reversing 
the treatment sequences, there was again a 
significant increase in both stimulated as well as 
unstimulated salivary flow rates in both groups 
compared to baseline, but no statistically significant 
difference was observed between two sequence 

9groups. Results were similar to the a study , in which 
12 patients were administered two medications in 
similar design which we followed in our study, and 
which also showed increase salivary flow rate and 
decrease in symptoms associated with xerostomia, 
and no statistically significant differences were 
found between two sequence arms. 

1 Chainani-Wu et.al. 2006  in an open label 
crossover study on 20 patients of dry mouth 
compared three medications, pilocarpine, 
cevimeline and bethanechol. This study showed a 
significantly increased salivary flow rates with 
bethanechol compared to pilocarpine. There were 
many dropouts in their study, and out of 20 patients, 

9only six took cevimeline and pilocarpine . This may 
be the reason of more effectiveness of bethanechol. 
In our study, all the patients’ completed the study, 
took the medication and there was no statistically 
significant difference in rate of salivary flow in both 
medication groups. 

6 Another study  compared the efficacy of 
pilocarpine and cevimeline on large size sample (40 
male volunteers). This study concluded cemiveline 
to be more effective than pilocarpine. This may be 
because only immediate response to drugs were 
included here, because the study design was 
different i.e. patients salivary flow rate was 
measured at 20,40, 60, 80,140 and 200 minutes after 
drug administration which were compared with the 
baseline. No long term effects of drugs were 
observed in this study. 

significant (p=0.113) Table 1.

 Table 1. Unstimulated salivary flow rate 
(ml/5min.) 

Stimulated salivary flow rate:
 Again there was an increased production of 
saliva per five minutes in pilocarpine-cevimeline 
sequence (9.02ml/5min) and cevimeline-pilocarpine 
sequence (7.2ml/5min) groups at the end of 4 weeks, 
and the difference between the two groups was again 
not statistically significant (p=0.306) Table 2. At the 
end of 9 weeks, production of stimulated saliva 
increased to 10.4ml/5min (pilocarpine-cevimeline 
sequence group) and 5.46ml/5min (cevimeline-
pilocarpine sequence group) from baseline. 
Difference between two sequence groups was again 
not statistically significant (p=0.122) Table 2.
Table 2. stimulated salivary flow rate:

Side effects:
 Side effects were observed by both the groups. 
These were headache, nausea, gastric upset, 
diarrhea, pain around eyes and sweating. Comparing 
the two groups, no statistically significant difference 
in scoring of Likert  scale on questions framed 
regarding side effects, was observed between two 
groups Table 3.
 Table 3. Comparison of side effects between 
pilocarpine-cevimeline sequence and cevimelin-
pilocarpine sequence groups.

Pilocarpine-
cevimeline (pc)

 
Cevimeline-
pilocarpine (cp)

P-value

Baseline 1.81 0.92
 

4 week 3.84 1.95  0.162

9 weeks 3.96 1.52 0.113

Pilocarpine-cevimelin 
(pc) sequence

 
Cevimeline-pilocarpine 
(cp) sequence

 
P-value

Baseline 1.81 0.92
 

4 weeks 9.02 7.2  0.306

9 weeks 10.4 5.46 0.122

Pilocarpine-
cevimeline (pc) 
sequence group

Cevimeline-pilocarpine 
(cp) sequence group

Mean 
difference

P-value

Did you felt 
improvement in dry 
mouth this week, 
and have more 
saliva

2.64 1.82 0.82 0.36

Did you felt worse 
this week 

0.66 0.98 -0.32 0.10

Did you noticed 
increase in sweating 
this week

1.53 1.02 0.51 0.25

Did you felt more 
tear in eyes this 
week

 

0.18 0.67 -0.49 0.35

Did you had more 
frequent and severe 
headache this week

 

0.8

 

0.5 0.3 0.18

More nausea this 
week

 

1.15

 

0.68 0.47 0.32

Any pain felt 
around eyes this 
week

 
0.39

 

0.68 -0.29 1.12

Unusual GIT upset 
this week  0.71

 
1.20 -0.49 0.2

Diarrhea this week

 
0.36

 
0.63 -0.27 0.11
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Comparing the side effects, Chainani-Wu et.al. 
12006  found that most common side effects like 

sweating were experienced more with pilocarpine. A 
10

double-blind, randomized trial  while evaluating 
the safety and efficacy of two dosages of cevimeline 
for treatment of xerostomia in Sjogren’s syndrome 
concluded that 30mg of cevimeline three time a day 
resulted in substantial improvement in increasing 
salivary flow rate and most common side effects 
were sweating, abdominal pain and nausea. In the 
present study, cevimeline (30mg three times a day) 
was compared with pilocarpine (5mg three times a 
day) for salivary production as well as side effects. 
No difference was observed between two drugs as 
for as frequency and severity of side effects are 
concerned. 
 Among the limitations to present study was 
small sample size. Further studies, with large sample 
size, and placebo controlled are recommended to 
know real status of drug efficacy and safety in 
xerostomia patients.

Conclusion
Cevimeline and pilocarpine were compared for their 
safety and efficacy in xerostomia patients. No 
statistically significant difference was observed in 
rate of saliva production or side effects observed. 
However, further studies with sufficient sample size 
are recommended in future to evaluate the best and 
safe drug in patients with dry mouth.
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Original article

 Inter-hospital referrals account for a significant number of 
admissions to intensive care unit (ICU). Transferring a critically ill patient 
from one hospital to another is based on non availability of speciality beds 

1at the referring center or benefits of care available at another facility . 
Shortage of ICU beds and increasing demand for intensive care is a global 

2health care challenge, especially in developing countries . Any inter-
hospital transfer of patient should aim at maintaining optimal health and 

3continuity of medical care during transport . The need of inter-hospital 
transfer should weigh the benefits of providing extra care on management 

4or outcome verses risks associated with transport of critically ill patient . 
Proper and timely referrals to higher centers along with appropriate 
stabilization before shifting can improve outcome in critically ill patients, 
however poorly organized and hasty transfer can lead to increased 

5morbidity and mortality . We studied profile of the patients referred to a 
tertiary care ICU from different hospitals of the valley. 
Material and Methods
 This study was a hospital based prospective observational study 
conducted from January 2018 to January 2020. Patients who were referred 
to a tertiary care ICU from different hospitals of the valley were included 
in the study. After admission and primary resuscitation in the hospital, 
patient data regarding age, gender, primary diagnosis, referring physician, 
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CLINICAL PROFILE OF INTER-HOSPITAL REFERRALS TO A TERTIARY CARE ICU 
.  

Abstract

Background: 
Inter-hospital referral of critically ill patients is quite common in 
developing countries. Very little data is available about these referrals. 
This study was conducted to assess patient profile of inter-hospital 
referrals to a tertiary care center ICU.
Methods:
 This study was conducted over a period of two years. Data of patients 
referred to a tertiary ICU was collected. Data regarding pre-transfer 
communication, referring physician, referral summary, pre-transfer 
stabilization and resuscitation was also noted.
Results:
 Total of 87 patients were referred for ICU care, with majority (86.20%) 
from a single center. In most (82.75%) of the cases no information was 
available about the referring physician. Pre-transfer communication was 
done only in 3 cases and referral documents were present in only 7 cases. 
Majority of referrals were to neurosurgery (72.41%). 48 patients had 
traumatic brain injury (TBI). Only two patients of TBI had cervical 
collar in place. Airway was secured in only 50% of patients who needed 
airway control. Although 23 patients got immediate bed in ICU, there 
was a mean delay of 11.45hours in rest (64) of the cases. One month 
mortality of 64.36% was observed in these referred patients.
Conclusion:
We observed poorly organized referrals of critically ill patients. There 
was lack of pre-transfer communication, inadequate resuscitation, lack 
of referral summaries. There was delay in timely ICU admissions of 
these patients.
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 Out of 87 patients only 23(26%) got bed in ICU 
immediately. 64(74%) patients did not get timely 
ICU admission, with minimum delay of 1 hour to a 
maximum of 72 hours. Average time to get ICU bed 
in these patients was 11.45 hours. Only 31 (35.63%) 
patients survived at the end of one month, leading to 
a thirty day mortality of 64.36% in these patients.

Table-2.

Table-3.

 A total of 87 patients who were shifted from 
different hospitals of valley got admitted in our ICU. 
The first key element of inter-hospital transfer is 
decision making and communication. The decision 
regarding transfer ideally has to be taken by a senior 
consultant level doctor after discussing with patients 
relatives about benefits and risks involved. A written 
informed consent along with reason to transfer is 
mandatory. In our study 72 patients were referred 
without knowing who was the referring physician. In 
7 patients, senior resident had taken decision and in 
two cases postgraduate was the decision maker. 
Surprisingly attendants had taken the decision in 6 
cases. No written informed consent was taken in any 
of the 87 cases.

Referring Physician/Persons

 All patients who were referred had intravenous 
access in place. Among surgical patients 38 patients 
needed intubation, but only 19 patients were 
intubated before shifting. Among medical patients, 
two were in need of intubation and only one was 
intubated. Out of 63 neurosurgery patients 48 
patients had traumatic brain injury (TBI). Only 2 
patients out of 48 with TBI had cervical collar in 
place. 

 During the study period from January 2018 to 
January 2020, total 87 patients were referred from 
different hospitals of valley and got admitted to the 
tertiary care ICU. Out of 87 patients 62 were males 
and 25 females. Mean age of the patients admitted 
was 44.66 years. Patients were referred from 
different hospitals of valley, with largest number 
from GMC Srinagar (86.2%)  [Table-1].

referring hospital, type of speciality referral was 
collected. Communication before referral, presence 
of proper referral summary, relevant basic 
resuscitation before transporting were also noted. 
Patient data was also collected regarding time 
interval between admission to  A/E and availibility 
of bed in ICU. Thirty day mortality of these referral 
patients was recorded. Patient data was statistically 
analysed.

Referring Centers

 Transfer of patients from one hospital to another 
6is to provide access to specialized care . For inter-

hospital transfer, clinicians at hospitals with limited 
facilities identify patients who need higher levels of 
care. Patients need to be stabilized and transported 
safely to the best hospital for them to get the care they 

7
need . Key elements of safe transfer involves 
decision to transfer, proper communication to the 
facility where patient is to be transferred, pre-
transfer stabilization and preparation, choosing 
appropriate transport mode, continuity of care during 
transport and finally documentation and handover at 

8receiving facility . Inter hospital transfer is an 
important and neglected part of continuity of care of 
a patient. Transfer should balance benefits and risks 

8 4involved . The risks of referral are manifold . 

Discussion

Referring Indications

 Referral summary was provided to only 7 
patients, rest 80 patients had no or inadequate 
documents. 14 patients were transferred along with 
case files of referring hospitals.

 Majority of referrals (82.7%) were without any 
mention of referral doctors. [Table-2]

 Maximum patients  were referred to 
neurosurgery department (72.41%) followed by 
neurology (10.34%) and cardiology (6.89%). [Table-
3].

 Out of 87 patients communication to ICU was 

provided in only 3 cases. Rest 84 patients were 
referred without any prior communication.

Results
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GMC Srinagar 75

    

Directorate of Health Services 5
SKIMS MCH 3
Bone and Joint Hospital 2
JLNM Rainawari 1
GMC Anantnag 1

Total 87

  
Senior Resident 7
Postgraduate 2
Attendants 6
Not Known 72

Surgical Referrals
Neurosurgery   63 CVTS 

  
1

 Plastic Surgery

   

1

 
Medical Referrals

General Medicine 3
Neurology 9
Cardiology 6
Nephrology 1
Gastroenterology 3

Total 87
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 In developing countries poor documentation is a 
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communication, poor peri-transfer care and delayed 
availability of ICU bed may have led to increased 
mortality in these patients. The other limitation of 
our study was small number of patients studied. A 
larger retrospective study is needed in our center.

Conclusion
Our study sheds light on potentially modifiable 
factors which need to be taken care of during inter-
hospital transfer of critically ill patients and 
subsequent initiatives for quality healthcare 
improvement. We suggest proper decision making at 
referral center, communication before transfer, 
proper referral summary, continuity of care during 
transport and increase of speciality beds at tertiary 
care centers in our setting. 

 Out of 87 patients only 23 patients got ICU bed 
immediately or after undergoing surgery on arrival. 
Rest 64 patients did not get timely ICU admission. 
This emphasizes need of proper communication 
before referral, so that the referred patients get 
proper and timely intervention otherwise 
underscoring the basic purpose for which these 
patients were transferred. This also emphasizes need 
of more speciality ICU beds in our center and as well 
as other tertiary centers of the valley.

 Patient has to be adequately stabilized with care 
of airway, breathing, circulation and disability 
before transfer. Any associated life threatening 
preventable problem has to be corrected. Here use of 

10pre transfer checklist is recommended.  Out of 48 
patients of traumatic brain injury only 2 patients had 
cervical collar in place.Only 20 out of 40 patients 
who needed securing of airway before shifting, were 
intubated.In our study transferred patients had been 
poorly resuscitated. The outcome of inter hospital 
transfer depends on quality of care provided at 
referring centre, during transport as well as the 

11receiving facility .

 Studies have shown that inter-hospital transfer 
of critically ill patients has been associated with 

12 13improved outcome  or no difference in outcome . 
Some studies have shown increased morbidity and 

14
mortality . In our study one month mortality of 
referred patients was 64.36%, which was 

significantly higher than mortality rate of ICU 
15patients in India . These referrals were associated 

with significant healthcare resource utilization and 
risks, although not with improved outcomes. 

 Direct communication between transferring and 
receiving hospital is to be taken with sharing of 
patients condition, treatment given, reason of 
transfer, mode of transfer and timeline in a written 
referral document. In our study communication 
before referral was made only in three cases, while in 
84 cases, patients were referred without any sort of 
communication. Referral summary is a legal 
document and is often not stressed upon during 
transfer. As per international guidelines, a 
standardized document should be used. Apart from 
details mentioned above, referral document must 
include name and designation of referring physician 

7and any clinical event during transport. In our study  
patients had proper referral summary, rest 80 patients 
had  e i ther  no  summary  or  inadequa te  
documentation. In 14 cases, case files of parent 
hospitals were send along with the patients.
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Sarcoidosis is a multisystem granulomatous disease involving mainly 
the lungs, mediastinal and peripheral lymph nodes, eyes and skin. 
Sarcoidosis is considered one of the ‘great imitators’ in dermatology due 
to its extremely variable cutaneous manifestation. One of the cutaneous 
forms of sarcoidosis includes the nodular and plaque type which can 
mimic many conditions including DLE (Discoid Lupus Erythematosus). 
The systemic involvement and progressive nature of sarcoidosis makes it 
important for us to differentiate sarcoidal lesions from DLE (Discoid 
Lupus Erythematosus), so as to avoid potential long term sequelae and 
provide proper treatment. Also, the concurrent existence of sarcoidosis 
and DLE (Discoid Lupus Erythematosus) is rarely documented in 
literature and needs further research and evaluation. Hence we present 
the case of a 37 year old female, a known case of sarcoidosis with skin 
lesions clinically and histologically similar to DLE (Discoid Lupus 
Erythematosus) so as to fill in some of the gaps in this area of study.

A DIAGNOSED CASE OF SARCOIDOSIS PRESENTING WITH DLE (DISCOID LUPUS 
ERYTHEMATOSUS):
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Clinically, sarcoidosis resembles an ensemble of diseases which may 
include discoid lupus erythematosus (DLE) or necrobiosis lipoidica 
among others. Diagnosis difficulties because of clinical similarities 
between cutaneous lesions of sarcoidosis and DLE have been reported 

 DLE is an  inflammatory disorder of the skin, most frequently 
involving areas like the face and scalp, and characterized by 

well-demarcated erythematous, scaly plaques of variable size, that heal 
with atrophy, scarring and pigment changes. The disease may also affect 
areas away from the face and scalp and is known to have characteristic 
histology. DLE forms one end of a spectrum of this multi-systemic 
disease, with SLE at the other end of the spectrum. The risk of a patient 
with DLE developing overt SLE varies from 1.3% to about 6.5%. The risk 
is higher in patients with disseminated DLE (22%) than in DLE confined 

4to the head and neck (1.2%) .

 Sarcoidosis is an idiopathic systemic granulomatous disease, in 
which noncaseating granulomatous inflammation can occur in any organ. 
The lungs are the most affected organs, with approximately 90% of the 
patients presenting alterations in chest radiographs during the disease. 
Other manifestations include cutaneous, cardiac, ophthalmologic, 
hepatic and joint involvement. Sarcoidosis is, therefore, a heterogeneous 
disorder, both in terms of clinical presentation and severity. The skin 
being affected in about one fourth of the cases. Various specific forms of 
cutaneous sarcoidosis include maculopapular, nodular, subcutaneous, 

scar, and plaque sarcoidosis. In patients with plaque-type lesions, the 
1-2activity of the systemic disease usually persists for more than 2 years . 

They are associated with chronic forms of sarcoidosis including 
pulmonary fibrosis, peripheral lymphadenopathy, splenomegaly and 

2-3chronic uveitis  and hence has a worse prognosis than the other 
cutaneous sub-types.

MC-H Bemina,
Sheikh Javeed Sultan MD,
Assistant Professor ,Department of 
Dermatology,GMC
Srinagar, Kashmir, 



since 1966, and the histopathological examination is 
necessary for establishing this diagnosis. The 
association of sarcoidosis with DLE is poorly 
documented in literature. Hence, we are reporting a 
case of sarcoidosis presenting with DLE.

 The patient presented with the development of 
well demarcated, erythematous, scaly, annular to 
discoid plaques on the dorsum of her hands ,feet, 
fingertips, toes and some on the nose(mainly on 
photo-exposed areas)with slightly adherent scales and 
central atrophy and hypo pigmentation. 

A 37-year-old female presented to the consultant 
Outpatient Department of Dermatology SKIMS 
MCH Bemina with the development of cutaneous 
lesions in a period of past 8-10 months. The patient 
was a labeled c/o sarcoidosis with CXR (chest x ray) 
and HRCT ( high resolution computed tomography) 
chest showing Stage ii pulmonary involvement and 
was  on t rea tment  for  the  same (sys temic 
corticosteroids). Other investigations included 
normal 1. EBUS (endo-bronchial ultrasound), 
2.FNAC (fine needle aspiration cytology) -> 
lymphocytes with histiocytic collection – no 
granulomas).

CASE  REPORT:

 The patient was investigated on lines of sarcoidal 
and DLE like lesions. 
 A skin biopsy was performed and HPE 
(histopathology) favoring DLE (Discoid Lupus 
Erythematosus) showed the following features: -
1. Lymphohistiocytic infiltrate the DEJ with 

prominent capillaries and unremarkable 
endothelial cells

2. Focal basal cell degeneration and colloid bodies
3. No granulomas were seen
 ANA, ENA (dsDNA), ACE levels came out to be  
 negative.

 Taking the clinical picture with histological 
confirmation into consideration a diagnosis of 
sarcoidosis with DLE (Discoid Lupus Erythematosus) 
was made and the patient was managed in lines of the 
same.

DISCUSSION:
DLE (Discoid Lupus Erythematosus) presents as 
erythematous plaques, which tend to regress 
spontaneously, causing scars and mainly affecting the 
face, scalp, ear and neck and in disseminated disease 
may extend to involve the trunk and extremities. In the 
present case, the synchronous occurrence of clinical 
features of both sarcoidosis and connective tissue 
disorder(DLE) suggests that a probable coexistence 
of LED and sarcoidosis cannot be ruled out, since both 
diseases can occur simultaneously or mimic one 

5another .Previous genetic studies have established 
that variants in class I and II locus of human leukocyte 
antigens (HLAs) play roles in the susceptibility of 
developing sarcoidosis, as well as other autoimmune 

6
diseases, including lupus . Additionally, evidence 
suggests that, given the similarities in the 
immunophenotyping profiles of patients with DLE 
and SLE, the pathogenesis of these two disorders also 

7present resemblance between themselves . 
The first clinical association between SLE and 
sarcoidosis was described in 1945, in which two 
patients with SLE presented non-caseous granulomas 
in the lungs, lymph nodes and blood vessels at the 
autopsy, thus suggesting the relationship between 

8both diseases . Since then, there have been reports of 
many cases that propose this simultaneous 
occurrence. The histopathological findings of 
sarcoidosis are independent of the involved organ or 
the clinical presentation of the lesion. The epidermis is 
usually not involved, while the dermis manifests a 
superficial and deep infiltrate of granulomatous 
formations, composed of epithelioid cells and 
surrounded by sparsely arranged lymphocytes (also 
k n o w n  a s  t h e  n a k e d  g r a n u l o m a s ) .  A l s o , 
histopathological findings alone do not accurately 
differentiation between a sarcoid reaction and true 
sarcoidosis. 
 Being a diagnosis of exclusion, there are no well-
established criteria for a diagnosis of sarcoidosis. 
Despite the various clinical manifestations inherent to 
this disease, histological confirmation is required in 
most of the cases with some exclusion for diagnosis. 

9Heinle and Chang  proposed, in 2014, major 
(presence of non-caseous granulomas and absence of 
acid-alcohol resistant bacillus on biopsy) and minor 
(erythema nodosum, hypercalciuria, anemia, 
pancytopenia, cardiac arrhythmia, hilar adenopathy 
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on chest radiography, uveitis, spondyloarthritis, 
elevated immunoglobulins and liver enzymes and 
bronchoalveolar lavage findings) criteria, in order to 

10guide clinical evidence to a more accurate diagnosis . 
Also, ACE levels are seen to be raised in many of the 
patients. 
 As a result of its clinical heterogeneity, there are 
no well-established protocols for treatment of the 
disease, and corticotherapy is mostly indicated for 
cases of severe ocular, pulmonary involvement in 
stages 2 and 3, neurological, renal, cardiac and 
cutaneous manifestations, as well as splenomegaly.
DLE and several other diseases that resemble 
cutaneous sarcoidosis are relatively benign. Because 
of its characteristic clinical appearance and infrequent 
association with systemic lupus erythematosus, 
therapy for DLE is often administered without 

4histological confirmation of lesions .This precludes 
identification of its close clinical simulation, 
cutaneous sarcoidosis. Hence a skin biopsy must be 
performed to confirm the diagnosis of DLE and to 
exclude sarcoidal skin lesions. Because of the 
systemic and progressive nature of sarcoidosis, it is 
critical that this distinction is made and that the patient 

4be treated accordingly .
 Hence in our case the appearance of new skin 
lesions was fully evaluated, even though she was a 
known c/o sarcoidosis to rule out other clinical 
differentials (DLE in our case) and also cutaneous 
annular plaque type sarcoidosis which holds a 
comparatively bad prognosis to other cutaneous 
forms of sarcoidosis and may have called for a more 
aggressive treatment regimen. Such simultaneous 
occurrence of sarcoidosis and Discoid Lupus 
Erythematosus (DLE) also demands a need for 
increasing research into the concurrence and 
association of the two conditions and the effect it may 
or may not have on the course of either of the two 
diseases.
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 Pilates Training or method given by Joseph Hubertus Pilates in early 
1920’s, is a connection between mind and the body, consist of physical 
activity program which aims to achieve rehabilitation programs for various 
purposes like treating pain improving strength, flexibility, Balance & 
Coordination, Memory & Concentration and ultimately the quality of life of 
patients by maintaining the stabilization of the spine.

Night vision equipments i.e. Helmets worn by the pilots leads to increase 
muscle work due to the excessive load on their cervical spine. Thus, 
increases neck pain in pilots.

 Pilates training are based on two approaches. First, Traditional 
Approach which consists of exercises with pre-defined repetitions with and 
without modifications. Secondly, Modern approach which consist of 
exercises modified according to the needs of an individual.

 Work force on neck pain and its connected disorders, the pain in the neck 
region is placed between superior nuchal line and spine of scapula, the 
anatomical area confined by the occipital protuberance and superior nuchal 
line, Superior border of the clavicle and suprasternal notch, with or without 
radiating pain to the head, thorax and upper limbs according to the Bone & 
Joint Decade 2000-2010. If the neck pain lasts for more than three months, it 
is considered as chronic pain. Various neck exercises like neck stretches and 
strengthening exercises of neck, combination of Manual therapy helps in 
relieving the neck pain. But few researchers established the fact that Pilates 
exercise program, is the best exercise and a best possible way to treat neck 
pain.

Introduction

 Researchers studied those certain changes in cervical spine (kyphotic 
changes) leads to the alteration in cervical spine which causes neck pain.

 Most of the Pilots report neck pain during their aviation career. Neck 
pain, a common condition, not only affects normal individuals but also 
pilots. There is a high prevalence rate but causes are not clear yet considered 
as work related. Working environment of the pilots i.e. Bad posture, working 
in unfavorable situations like altered ergonomics during their flying 
missions are responsible for neck pain. Age is also a significant factor that 
has a negative effect on cervical spine.
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DELAYED CARE IS NO CARE: COVID-19 IMPACT ON CANCER PATIENTS AN ETHICAL 
PERSPECTIVE

 
.  

Abstract
One of the fundamental values in medical ethics is the concept of care. The care further establishes the 
trust between a doctor and a patient. However, due to Covid-19, non-Covid patients have not received the 
proper care and treatment or received delayed treatment. As a result, many patients have died, and many 
have suffered painful deadly consequences. 
Aim and objective:
One of the aims of this paper is to analyze how delayed care could damage cancer patients' treatment and 
recovery and the other is to suggest integrated covid-cancer care management strategies. The present 
paper offers a medical ethics perspective based solution on analyzing the impact of Covid-19 on cancer 
patients.  
Materials and Methods:
We have adopted a systematic review-analysis approach for the literature review. The cross-sectional 
systematic review of the contemporary cancer research papers published in major databases viz- PubMed 
Central, Elsevier, Emerald Insight, Science Direct, and Scopus. The terms used to search the journal 
articles included “cancer ethics and Covid-19”.
Conclusions:
Delayed care is of no value from the viewpoint of medical ethics. Doctors and health care providers are 
like life saviors. They deal with the socially respected medical profession and perform like a social 
warrior. Patients suffering from any severe disease such as cancer must be given due attention and timely 
care as cancer cannot wait till the pandemic gets over. Cancer patients are too vulnerable to disease 
progression, metastasis, or other malfunctioning medical conditions that delays in treatment can be life-
threatening. Healthcare systems focused on combatingCovid-19, lockdown and social distancing caused 
the delay in critical illness treatments like cancer. Cancer patients need proper treatment in due course of 
time as per medical severity. Therefore, medical professionals must uphold medical ethics in treating 
patients with such reasonable care in time. 
Keywords:
Cancer-care; Medical-ethics; Covid-19; Pandemic, Covid-cancer integrated management system.
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Introduction
 The health sector has been facing a global challenge to defeat the Covid-19. It has affected everyone's 
social, mental, and physical health. However, it posed deadly problems for the patients who had been already 
suffering from life-threatening diseases such as cancer. These people with compromised immunity don't have 
much hope from the possible modernist medication available. The patient and the health care providers still try 
to fight together, along with all the available cancer management modalities. Covid-19 pandemic has increased 
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 While the actions of health care professionals 
were as exemplary, medical ethics was viewed from 
the viewpoint of heroism, but the need for the hour is 
to be diligent in recognizing the seriousness and 
criticality of the cases. And it is unreasonable since a 
heroic assumption presumes that clinicians would 
assume a disproportionate share of the responsibility 

1to be allocated . "When medical ethicists assess 
clinical practice in terms of the proportion of burdens 
and benefits, they invoke the doctrine of 

2proportionality” . A choice is proportionate when the 
benefits outweigh the burdens. “Alternately framed, 
the relationship between ends and means should be 

3proportional, that is, adequate or appropriate" . 
During this pandemic, all such formulations decide 
about the clinical decision of the risk versus benefit 
for a cancer patient who needs oncological 
treatment. The principle of proportionality should be 
cultivated and whatever is within the patients best 

4interest should be followed .

the pain. It has caused the delay, due to the prevailing 
lockdown situation, in the diagnosis of the disease, or 
delays in the treatment due to Covid-19 infection to 
patient or caretaker or the health care professional 
themselves. It is the moral principle to safeguard all, 
i.e. the patient, staff, and caregiver. The ethical duties 
must be practiced, and keeping all the moral 
conducts high, each person should be preferred for 
the required care . Triage should be performed 
according to the severity of harm for each cancer 
patient who may be delayed in his/her treatment 
either due to the Covid-19 testing or the infection 
itself. There should be a level playing field. Thus, 
using clinical judgment would be the most ethical 
approach in prioritizing patients for medical and 
clinical appointments. Each health care provider 
must do the best in offering much-needed care and 
support.

2. Impact of Covid-19 on Cancer patients
 World Health Organisation declared Covid-19 a 

5-7
pandemic , and this pandemic has resulted in the 
suspension of all the outpatient clinics and scheduled 
patient appointments also got postponed up to an 
indefinite period, following lockdowns upon 

8.lockdowns  Even the scheduled surgeries were 
suspended initially, and later few urgent ones were 
restored after confirmation of the patient status for 
Covid-19 infection and availability of Intensive Care 
Unit facilities in the hospitals. All non-urgent ones 
still remain delayed or suspended. During this 
pandemic, the need to care for patients with 
emergency reporting continues. Cancer patients 
undergoing active anti-cancer therapies are at severe 
risk in this Covid-19 pandemic and can severely 

manifest this infection. That fear and distress caused 
by Covid-19 pandemic can increase anxiety to these 
patients, which is altogether beyond limits. The fear 
caused by delay in diagnosis, delay in treatment, 
surgeries, and follow-ups are so much that actively 
affects the quality of life of these patients. Cancer 
patients are continuously at a threat of either disease 
progression or effectiveness of the delayed care 
offered to them during this Covid-19 pandemic. 
Many cancer patients experienced financial stress 
and as a result, were depressed of deprived cancer 
care. The anxiety is further increased by the fact that 
these patients can develop and have cancer get 
caught by Covid-19 infection, which worsens their 
confidence and treatment efficacy (Survey: 

9ACSCAN, 2020) . Cancer patients have been 
reported to have an elevated risk of serious 
infections, with the risk of mechanical ventilation or 
Intensive Care Unit admission or death rising by 

10.~3.5-fold relative to patients without cancer  Cancer 
history is found to confer a very huge risk for serious 
complications and is  associated with worse Covid-
19 outcomes. Wang and Zhang noted that the first 
danger for cancer patients in the Covid-19 pandemic 
was insufficient access to adequate health care and 
the inability to obtain appropriate medical services 
promptly on time, especially in such high-risk 

11epidemics . The scarcity of funding and hence the 
increased demand for services hinder the high 

12quality of elective treatment for cancer patients . 
According to a study by the American Cancer 
Society Cancer Action Network, 27% of active care 
patients registered a delay in their treatment, and 
13% of patients had their treatment deferred without 
discovering when it will be scheduled again.
 Furthermore, one-third of all cancer patients 
indicated that they were concerned about the effect 
of Covid-19 on their ability to receive care, which is 
particularly prevalent among patients in active 
treatment, as per the same survey (40 percent). 
Cancer patients often experience economic stress in 
the aftermath of the pandemic, as many around the 
nation. It was found that during Covid-19, almost 4 
in 10 (38 percent) respondents of this survey had a 
notable impact on their ability to afford their 
treatment, mainly to minimize working hours (14 
percent). In particular, decreased work hours and lost 
jobs during the lockdowns are troubling because 
they can potentially affect access to health care 

13insurance (Survey, ACSCAN, 2020) .

3. Impact of Delayed treatment
 Covid-19 pandemic has disturbed almost every 

14aspect of livelihood due to a shift to a new normal . 
It is not easy for everybody to adapt to this new 
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normal, but we are left with no option as long as we 
do not have any other comorbidity to combat. But the 
people suffering from diseases like cancer can't wait 
and adapt to this normal as it's a disease which 
progresses at its own pace and any delay in its 
treatment at any stage can prove as if there wasn't any 
care. Cancer patients again tend to be more 
vulnerable to this Covid-19 infection due to their 
immune suppression as a result of their anti-cancer 
therapies. Any further delays in their treatment can 
increase either the mortality rate or the disease 
progression among them. Delays during cancer 
treatment have been categorized as primary (interval 
between the initiation of symptoms after the first 
hospital visit), secondary (interval between the onset 
of diagnosis to the start of the treatment) and tertiary 

15 16(follow up post-anti-cancer therapy) , . A 
significant proportion of time is usually consumed in 
primary and secondary delay in most cancer patients 
awaiting treatment. Covid-19 pandemic has been an 
important factor in the primary as well as secondary 
delaying of the cancer treatment due to factors 
related to patient viz- travel inconvenience during 
the lockdown or the financial issues, Covid-19 
infection to the patient himself or due to healthcare-
related factors like delays in surgeries, shortage of 
hospital facilities or shortage of health care workers. 
At the secondary stage also, the pandemic has a 
direct impact on the treatment delivery. In the event 
of a definitive initiation delay in care, a direct 
decrease in locoregional control and overall survival 
may occur. In their research (Hanna et al., 2020), 
concluded that an improvement in radiotherapy 
waiting time is normally correlated with a 
deterioration in local control rates and overall 

17survival . Similarly, in patients with delays in  
diagnosis and surgery, an adverse effect on survival 
has been reported (Xu et al., 2014). It was seen that a 
delay of one month can increase the risk of dying 
from 6 to 13 percent. For all patients with carcinoma 
(e.g. during COVID-19 lockdown and recovery), a 
surgical delay of 12 weeks will cause 1,400 excess 
deaths in the UK, 6,100 within US, 700 in Canada, 
and 500 in Australia, assuming surgery was the 
primary treatment in 83% of cases, and mortality at 

18once was 12% .Also increased wait times or delays 
between detection of carcinoma and therapy 
initiation may affect the prognosis. A delay may 
cause disease development or complications in 
treatment. Many variables could lead to treatment 
delay, and while many studies have examined how 

19-27this may have impacted recurrence and survival. . 
A British study found that treatment delays have 
adversely affected the prognosis when identified as 
having treatment symptoms for more than 12 weeks 

(Richards et al., 1999). Therefore, enhancing the 
treatment time of cancer treatments leads to adverse 
effects on the anticipated response and quality of life 
of cancer patients to treatment. Besides, there is still 
a fear of advancement that can affect the well-being, 
quality of life, and social functioning of cancer 
patients (Dinkel & Herschbach, 2018). Therefore, 
treatment delays will lead to emotional stress, 
hampering quality of life of these patients. Different 
therapy regimens are normally provided at intervals 
to cancer patients to allow adequate time for normal 
cells to undergo sub-cell repair. Surviving tumor 
cells are expected to increase during treatment 
breaks; patients with delays in ongoing adjuvant 
therapies are more likely to have accelerated tumor 

28-29cell repopulation . It also worsens cancer 
treatment and can cause disease recurrences and/or 
treatment resistance. Patients with late-stage disease 
need palliative care which if delayed, decreases the 
quality of life and worsens the survival of these 
patients. Cancer care for the patients on follow up 
that is at tertiary level, is also affected due to Covid-
19 which refrains them from the assessment of the 

30-32disease/treatments . Fig.1 demonstrates that how 
the cancer care is affected due to covid-19.

4. Medical Ethics Perspective: Ethical 
Guideline for Covid-Cancer Management 
A doctor's primary ethical duty is to provide and 
promote his patient's well-being in all situations, be it 
a pandemic like Covid-19. All the policies should 
aim for the best possible management of allocating 
scarce health care resources or at least use "triage" in 
case of scarcity of resources. It is possible to follow 
multiple triage strategies; each one is based on a 

33
different ethical rationale . It is a challenge to 
provide routine health care facilities during this 
pandemic and in the case of treating cancer patients; 
the challenge doubles due to the spreading nature of 
cancer. Cancer patients with suppressed immunity 
are more vulnerable to infections and treating them 
with a routine modality during this pandemic 
becomes very hard as we need to treat them and 
simultaneously catering the health care needs which 
arrised due to the covid-19. Therefore, by adopting 
the triage guidelines for non-infected cancer patients 
and allocating them the services they need at that 
time as part of their oncology care requirements, 

33
ethical dilemmas Fig.2 should be addressed , 
(Allocating Limited Health Care Resources, 2020). 
Doctors and healthcare providers thus have a 
responsibility to prioritize the non-coronavirus 
cancer patients undergoing different modalities of 
treatment at various stages of their treatment 
regimen as per the National Health Services (NHS) 
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Fig. 1. Cancer care is affected due to Covid-19

Fig. 2. Medical Ethical issues to be addressed 
during the pandemic concerning cancer 
treatment

Fig. 3. An integrated covid-cancer management 
system (IC-CM) to manage the impact of the 
covid-19 pandemic on cancer car
clinical guidelines for the management of non-

34coronavirus cancer patients  while as for 

coronavirus infected patients treatment should 
justify harm versus benefit policies. Furthermore, 
ethical considerations must also be employed in 
allocating the resources as per the American Medical 
Association (AMA) Code of Medical Ethics Opinion 

3511.1.3 .The rationale of prioritizing or allocating a 
resource should be explained to patients always 
keeping things transparent and ethical morals high. 
Table 1 summarizes an ethical system of integrated 
covid-cancer management by amalgamating the 
three base recommendations of health care 
management systems and can thus be applied while 
dealing with cancer patients.

5. Discussion
 Much has been talked about different systems to 
be applied to combat the Covid-19 pandemic to 
prevent the spread of coronavirus infection and some 
way or the other has severely impacted the lives of all 
humans as well as the people who already are in 
urgent need of medical help. Among them are the 
patients who either are living with cancer or 
struggling due to its multimodality treatment 
regimens and multiple treatment sessions. Therefore 
the care they need and the management of this care 
delivery should be as per the bioethical principles 
and all the governments and the health care providers 
should take a moral clarity that all the lives are 
counted equal on a rationalized scale. Thereby it 
becomes an ethical obligation sort of thing to ensure 
the delivery of care to all the patients living with 

36cancer . Also the allocation of the resources 
especially for scarce resources coordinated 
programs via international organizations like WHO 
can be sought to help developing or disadvantaged 

37countries . Regarding the management of treatment 
of cancer amid pandemic, a kind of integrated covid-
cancer management has been suggested in this 
review to deliver the care on time with ethical 
reasoning so that every cancer affected patient 
should not get upset with the health care providers if 
they alter their treatment regimen or while 
prioritizing one patient above the other or while 
allocating the scarce resource to one over other 
Table1.  One should always put him/herself in their 
position and should feel their state of mind that being 
neglected or under prioritized can lead to severe 
depression and the patient may lose his/her 
confidence in the health care system. Thus keeping 
an ethical consideration in mind while altering any 
treatment regimen of any cancer patient, the reasons 
for the new treatment regimen should be explained 
thoroughly to the patient and/or his caretakers, to 
avoid trust issues between them and the health care 
providers. Otherwise, cancer patients may feel that 
they are considered a 'burden' by the health system, 
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Different triage strategies 
(World Health Organization, 

2015)

 
 

National Health Services (NHS) 
clinical guidelines for the management 

of non-coronavirus cancer patients 
(NHS, 2020)

 

American Medical Association (AMA) Code 
of Medical Ethics Opinion 11.1.3 (Allocating 

Limited Health Care Resources, 2020).

 

Triage 
criteria

 

Ethical 
Justification

 

Priority level

 

Patient group

 

Allocate scarce health care resources fairly 
among patients, in keeping with the following 

criteria:

 

Save 
Greatest 

number of 
people

 By prioritizing 
allocation so that 

most of people are 
saved

 

Patients undergoing surgery

 
 
 

a) Base allocation policies medical need, the 
urgency of need, likelihood and anticipated 

duration of benefit, and change in life quality.

 
Priority level 

1a

 
 
 

Priority level 
1b

 

Emergency—operation 
needed within 24 h to 

save the life

 

Urgent—operation 
needed with 72 h

 

First come, 
first served

 
By prioritizing 
allocation to 

whoever accesses 
first, as emergency 

is for all

 
Priority level 

2

 
Elective surgery 

expectation of cure

 

b) Give priority to patients for whom treatment 
will avoid premature death or extremely poor 

outcomes, then to patients who will experience 
the greatest change in the quality of life, when 
there are very substantial differences among 

patients who need access to the scarce 
resource(s).

 

Protect 
most 

vulnerable
 

By prioritizing 
allocation to the 
most vulnerable

 
Priority level 

3
 

Elective surgery can be 
delayed for 10–12 
weeks will have no 
predicted negative 

outcome.
 

c) Use an objective, flexible, transparent 
mechanism to determine which patients will 

receive the resource(s) when there are no 
substantial differences among patients who need 

access to the scarce resource(s).
 

Equal 
access 

Each person is 
given equal access 

the resource 

Patients on systemic anti-cancer   

(d) Explain the applicable allocation policies or 
procedures to patients who are denied access to 

the scarce resource(s) and the public.  

Priority level 
1 

• Curative therapy with 
a high success chance• 

Adjuvant (or neo)  

Priority for 
the most 

important
 

By allocating 
resource to 
important 

individuals of the 
society e.g., first 

responders, health 
care workers)

 

Priority level 
2

 

• Curative therapy 
intermediate chance of 

success.
 • Adjuvant (or neo) 

therapy

 

 

 

Priority level 
3

 

• Curative therapy of a 
low chance

 
• Adjuvant (or neo)

 
• Non-curative therapy

 
Priority level 

4

 

• Curative therapy with 
a very low

 
Priority level 

5

 

• Non-curative therapy

 Priority level 
6

 

• Non-curative therapy 
with an intermediate 
chance of palliation

 

Patients on radiation therapy

 

Priority level 
1

 

• Patients with category 
1 (rapidly increasing) 

tumours

 

Priority level 
2

 

• Urgent palliative 
radiotherapy malignant 
spinal cord compression

 

Priority level 
3

 

• Radical radiotherapy 
for Category 2 (less 
aggressive) tumours

 

 

Table 1.IntegratedCovid-Cancer Management for timely care to cancer patients
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2 R. Baker, “Albert R Jonsen, The birth of bioethics, 
Oxford University Press, 1998, pp. xiv, 431, 
$45.00 (hardback 0-19-510325-4).,” Medical 
History, vol. 43, pp. 403–404, Jul. 2012, doi: 
10.1017/S0025727300065492.

3 G. Hermerén, “The principle of proportionality 
revisited: interpretations and applications,” Med 
Health Care Philos, vol. 15, no. 4, pp. 373–382, 
Nov. 2012, doi: 10.1007/s11019-011-9360-x.

4 J. J. Fins and F. G. Miller, “Proportionality, 
Pandemics, and Medical Ethics,” The American 
Journal of Medicine, vol. 133, no. 11, pp. 
1 2 4 3 – 1 2 4 4 ,  N o v .  2 0 2 0 ,  d o i :  
10.1016/j.amjmed.2020.06.008.

5 D. Cucinotta and M. Vanelli, “WHO Declares 
COVID-19 a Pandemic,” Acta Biomed, vol. 91, 
n o .  1 ,  p p .  1 5 7 – 1 6 0 ,  2 0 2 0 ,  d o i :  
10.23750/abm.v91i1.9397.

6 Jamie Ducharme, “The WHO Just Declared 
Coronavirus COVID-19 a Pandemic | Time,” Mar. 
11, 2020. https://time.com/5791661/who-
coronavirus-pandemic-declaration/ (accessed 
Jan. 20, 2021).

7 World Health Organization, “WHO Director-
General’s opening remarks at the media briefing 
on COVID-19. 2020,” Website:/. Accessed, vol. 
19, Mar. 2020.

8 A. Spinelli and G. Pellino, “COVID-19 pandemic: 
perspectives on an unfolding crisis,” BJS (British 

and their treatments should be set aside to facilitate 
the saving of human and non-human resources for 
other initiatives that are generally regarded as more 
significant.Such a view is rational to trigger feelings 
of anxiety and fear about the results of their 
treatments, as well as dissatisfaction and 
disappointment with the health system, although it 
may break down the relationship between the doctor 

38and patient and harm the outcome of the treatment . 
Patient prioritization should reduce the death and 
serious disability when allocating limited medical 
services to patients. Intrinsically, neither covid-19 
patients nor patients with rapidly growing cancers 

39
merit more resources than the other patients. . 
Patients with cancer demonstrate worsening 
conditions and weak Covid-19 infection outcomes. 
In cancer patients who are undergoing anti-tumor 
therapy, vigorous screening for Covid-19 infection 
is advised and therapies triggering immuno-
suppression should be avoided or their dosages 
should be reduced in the case of Covid-19 co-

40.infection

6. Decisions Policies and Strategies
 Decisions during pandemic times should be 
very much justifiable and can rely on the 
institutional policies to manage pandemic at the 
department level keeping the bioethical principles in 
mind table1 Fig. 2. shows all the ethical delimas that 
need to be fulfilled and  addressed during the 
pandemic. In a pandemic, we may need to move 
from a focus on respect for the autonomy of the 
patient (the first of Beauchamp and Childress's 
principles) to an emphasis on social justice (the 
fourth principle). But, it is critically important that 
we obey the advice of Kant to value the autonomy of 
the patient. What is being done and for what reasons, 
the patient demands to know.If we deviate from 
long-standing standards, this needs to be fully 
shared with the patient to make them fully aware. 
Kant stressed the significance of the categorical 
imperative, “Act only according to the maxim 
whereby you can, at the same time, will that it should 
become a universal law.”This “golden rule” should 

41still hold sway .

7. Conclusions
 Oncological care in this Covid-19 pandemic 
should be handled very seriously, and a fine-scale 
balance should be maintained between deferring or 
delivering cancer patients' treatment. We 
recommend that a justifiable approach be applied 
and integrate the available recommendations as 
shown in Fig.3. Optimal patient care should be 
provided by identifying the cancer stage and the kind 
of cancer the patient is suffering by following the 

integrated covid-cancer care management system. 
Furthermore, all the potential delay factors viz delay 
at diagnosis. Delay to the start of therapy 
(systemic/adjuvant) should be minimized by 
optimizing and adapting the methods that would not 
alter the outcome in treating these patients. Crisis 
management strategies such as triage to classify 
emergencies justified changes to treatment 
procedures and telemedicine services can be used so 
that care delivery is not delayed.

Limitation& Future Scope
Our study was a short cross-sectional review-based 
study. If cancer care strategies management 
develops specific other justifiable management 
criteria, this study can be extended and updated.
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A  RETROSPECTIVE  STUDY

STUDY TO COMPARE RADIOLOGICAL IMAGING SPECTRUM OF LUNGS 
(RADIOGRAPHY VS CT SCAN) AMONG COVID 19 SYMPTOMATIC POSITIVE PATIENTS 
IN A COVID DESIGNATED TERTIARY CARE HOSPITAL IN KASHMIR, INDIA: 

 
.  

Abstract

COVID-19 manifests with non-specific respiratory symptoms of 
variable severity, ranging from mild to life threatening, which may 
demand advanced respiratory assistance and artificial ventilation. The 
diagnosis of COVID-19 is currently confirmed by identification of viral 
RNA in reverse transcriptase polymerase chain reaction (RT-PCR). chest 
imaging has been considered as part of the diagnostic workup of patients 

1.with suspected or probable COVID-19  Imaging has been also 
considered to complement clinical evaluation and laboratory parameters 

2.in the management of patients already diagnosed with COVID-19  This 
Study is conducted with aim to compare radiographic features of lungs in 
COVID 19 symptomatic positive cases with that of CT scan features in a 
tertiary care COVID 19 designated hospital.
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 An outbreak of pneumonia of unknown etiology occurred in Wuhan, 
China in December 2019. A prompt investigation confirmed that the 2019 

3.novel coronavirus disease  was responsible  Human-to-human 
transmission of COVID-19 was confirmed to be possible, and COVID-19 

4.
rapidly spread throughout China and to other countries  The disease 
spectrum has been shown to have specific radiological findings of 
bilateral, multifocal randomly scattered ground glass haze, in subpleural, 
mainly peripheral distribution with thickened pulmonary interstitium 
giving a reticular pattern, broncho-vascular prominence, and 

5.consolidation with increasing severity in the more seriously ill patients  
Enlarged lymph nodes are typically absent and pleural effusion is 
extremely rare. These findings are pretty much the same on CT scan and 
X-ray, the only difference being that CT picks the more subtle signs of 
disease because of its greater inherent spatial and contrast resolution 

6.
detection range  Italian and British hospitals are beginning to use chest 
radiography as a first-line triage tool because of long turn around times for 
real-time reverse transcription polymerase chain reaction (RT-PCR) as 
diagnostic test for severe acute respiratory syndrome coronavirus 2, or 

7.SARS-CoV-2.  Early diagnosis of COVID-19 is crucial for disease 
treatment and control. Compared to RT-PCR, chest CT imaging may be a 
more reliable, practical and rapid method to diagnose and assess COVID-
19, especially in the epidemic area, Chest CT, a routine imaging tool for 
pneumonia diagnosis, is fast and relatively easy to perform. Recent 
research found that the sensitivity of CT for COVID-19 infection was 98 
percent compared to RT-PCR testing sensitivity of 71 percent.
 For the current study, researchers at Tongji Hospital in Wuhan, China, 
set out to investigate the diagnostic value and consistency of chest CT 
imaging in comparison to RT-PCR assay in COVID-19(8). Early 
radiologic investigations consistently reported that the typical computed 
tomography (CT) findings of COVID-19 pneumonia were bilateral 
ground-glass opacities (GGOs) and consolidation with a peripheral and 

Introduction
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Results:
Table 1: Socio demographic characteristics of 
study participants

Table 2:Per-Lesion Analysis  of  Chest  
Radiographic Findings

A retrospective cross sectional study was conducted 
at SKIMS Medical College and Hospital  which is 
one among three COVID designated hospitals in 
Kashmir. It received COVID 19 positive patients 
across the Kashmir. Positive cases were admitted in 
wards and investigated as per protocol. Patients were 
discharged once cases turned negative on 
conformation with RT-PCR.

Exclusion Criteria: Pregnant patients, Patients who 
had contraindications to either radiography or CT 
scans, Patient who had undergone radiography or CT 
scan from other center before admission were 
excluded. 

Methodology for data analysis: Data was entered 
onto a computerized excel spread sheet and 
subsequently analyseed using Epi info version 3.5.3 
and presented in the form of tables and other 
graphical representation.

Sample size: All patients admitted during the study

Study period: Patients admitted from 1st April 2020 
to November 31st 2020.

9posterior lung distribution .The current publications 
on this topic remains unknown how COVID-19 
pneumonia appears on chest radiographs and CT 
images of patients in Kashmir Division. Therefore, 
we present a preliminary report on the chest 
radiographic and CT findings of COVID-19 
pneumonia in a tertiary care hosipital which received 
patients across the valley.

 period which is around 112 in number.

Inclusion criteria: All the COVID 19 symptomatic 
positive patients who were admitted in SKIMS MCH 
including those who were referred from other 
centers. 

Study population: All symptomatic positive cases 
who were admitted in SKIMS Medical College and 
Hospital.

Statistical methods: descriptive statics of mean and 
proportions were applied. Fishers exact test was  
used to compare the proportions. Chi square test was 
used to study statistical significance.

Method of data collection: Purposive sampling 
method was used to select all patients who were 
symptomatic  and admitted between the study 
period. Their radiographic and CT films were 
reviewed by investigators and findings were noted.

Materials and Methods

Table 3 :Per-Lesion Analysis of Chest Computed 
Tomography Findings

JK-Practitioner

68 JK-Practitioner Vol.26, No (1) January-March 2021

Gender
Male
Female

63
49

%
56
44

   

Residence

 

Rural
Urban

24
86

23
77

Age Distribution
0-20
21-40
41-60
61-80
>80

11
54
28
16
2

10
49
25
15
1

Patient Status
Cured
Died

108
4

97
03

Radiographic Features Number %
Laterality

 
Right lung 

 

Left lung 

  

58
54

52
48

Cephalocaudal distribution 
Upper lung zone 

 

Middle lung zone  
Lower lung zone  

22
36
54

20
32
48

Central to peripheral distribution
Central half 

Peripheral half 
Central and peripheral 

20
69
22

18
62
20

Shape
Patchy 9 (90) 

Nodular 1 (10) 
98
12

88
12

Density
Consolidation 
Ground-glass lesion 

95
17

85
15

Analysis of Chest Computed Tomography Findings Number %
Density

 
Pure GGO

 
Mixed GGO & Consolidation
Consolidation

 

Crazy Paving appearence

 

34
61
09
11

30
55
8
10

Shape

 

Wedge
Elongated
Confluence

45
39
28

40
35
25

Margins
Ill Defined
Well defined

74
38

66
34

Predilection for particular Location
Lower lobe involvement
Pleural Attachment
Brocho vascular bundle

67
86
28

60
77
25

Internal  characteristics Findings
Air Brocnhogram
Reversed Halo Sign
Cavity

40
07

33
6
0



Table 4: Comparison between Radiographic 
and CT scan findings in identifying features 

related to COVID 19

 Radiographic findings showed that 52% cases 
had Rt Lung predominance. 48% of those who had 
positive radiographic features had lower lung zone 
distribution. 62% had peripheral distribution. Patchy 
shape was most common finding in 88% of cases 
who had positive features on radiograph. 88% of pts 
showed consolidations of radiograph among those 
who had signs visible on Xray.
 CT scan picked positive findings in 82% of 
cases as compared to 54% on radiograph. This was 
statetically significant with Fishers Exact 
test(,0.005) Among CT findings, 55% had mixed 
GGO with consolidations. 40% had  wedge shaped 
consolidation while 66% had ill defined margins. 
77% had pleural attachment while 33% had internal 
characteristics of air Brinchogram.

    (A)                          (B)                     (C)

Fig. 1. Representative chest radiographic (A) and 
CT images (B, C) of COVID-19 pneumonia 
manifesting as pure ground-glass opacities on CT. 
A. Anteroposterior chest radiograph shows patchy 
peripheral ground-glass opacities in right upper and 
middle lobe and apicoposterior segment of left upper 
lobe. B, C. Axial and coronal chest CT images show 
patchy pure ground-glass opacities involving both 
lungs.

 (A)        (B)           (C)

Fig. 2. Representative chest radiographic (A) and 
CT images (B, C) of COVID-19 pneumonia 
manifesting as confluent pure ground-glass 
opacities on CT. 
A. Anteroposterior chest radiograph shows 
confluent peripheral ground-glass opacities in 

bilateral upper, mid and lower lung zones. B, C. 
Axial and coronal chest CT images show confluent 
ground-glass opacities involving both lungs. 

 (A)        (B)           (C)

Fig. 3. Representative chest radiographic (A) and 
CT images (B, C) of COVID-19 pneumonia 
manifesting as confluent mixed ground-glass 
opacities and consolidation on CT. 
A. Anteroposterior chest radiograph shows 
confluent ground-glass opacities in bilateral lungs, 
except for bilateral upper lung zone. B, C. Axial and 
coronal chest CT images show confluent mixed 
ground-glass opacities and consolidative lesions in 
peripheral bilateral lungs. Discrete patchy 
consolidation is noted in left lingular segments along 
bronchovascular bundles. 

 (A)        (B)           (C)
Fig. 4. Representative chest radiographic (A) and 
CT images (B, C) of COVID-19 pneumonia 
manifesting as radiograph-negative multiple 
patchy mixed ground-glass opacities.
A. Anteroposterior chest radiograph shows normal 
bilateral lung fields. B,C. Axial and coronal chest CT 
image shows multiple ground-glass opacities.

Discussion: 
 COVID-19 pneumonia shows radiologic 
similarities to SARS and MERS pneumonia (10-14), 
with a predominance of bilateral GGO and 
consolidative lesions in the peripheral lung. Despite 
the similarities in CT findings, COVID-19 
pneumonia seems radiologically milder than SARS 

10and MERS pneumonia . Our study showed x ray 
had positive findings in 54 % cases which is higher 
than a study in MERS and study in Korean which had 

11
33% positive signs on Radiograph . However this 

12
was similar to the study in china . This can be 
attributed to the policy where asymptomatic cases  
were kept in home isolation while mild – severe 
cases were admitted in the hospital where study was 
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Radiograph 54%

 
46%

CT Scan 82% 18%



done. GGO lesions on CT without any consolidation 
were presented in 55% of our cases and in 45–67% of 
Chinese COVID-19 patients in a study done in china 

13
which is similar to out study . Resersed Halo sign 
was seen in only 6% of cases which may have been 
attribute to other lung infection present at the time of 
COVID 19. There were similar finding in Korean 

14study . The reversed halo sign was first regarded as 
specific for cryptogenic organizing pneumonia, and 
it can be seen in various infectious diseases, 
including angioinvasive pulmonary aspergillosis or 
mucormycos is ,  paracocc id io idomycos is ,  
pneumocys t i s  j i rovec i  pneumonia ,  and  

15tuberculosis . This sign may be present in covid 19 
16cases as well .

Conclusion: 
CT scan is better modality for diagnosis of  COVID 
19 cases as compared to chest radiograph. Most 
features are ambigious on radiograph while CT 
findings of Mixed GGO . Consolidative lesions in 
the bilateral peripheral posterior lungs. The shape of 
the lesions was typically ill-defined and patchy to 
confluent, or nodular. Patchy to confluent lesions 
were primarily distributed along the pleura. These 
are some of the features which clinicians should be 
trained so as to initiate treatment in absence of RT 
PCR report which takes time.
Conflict of Interest: None
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