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Abstract:  
Pleural effusion is the commonest clinical expression of pleural disease. Once light’s criteria differentiate the 
transudate from exudate, the latter poses a clinical challenge in making an etiological diagnosis, we conducted the 
study with an aim of finding the role of pleural biopsy in exudative pleural effusion it was a Prospective observa-
tional study Seventy consecutive patients of exudative pleural effusions were selected from the outpatient and 
inpatient department of our medical college hospital setting at district headquarters.  
Conclusions and Summary: We recommend closed pleural biopsy should still be the initial step in the diagnostic 
algorithm for undiagnosed exudative pleural effusions especially in a high tb-burdened and resource limited 
country like India and other Asiatic countries. CPB is safe and should be a routine complimentary diagnostic 
procedure in patients with exudative pleural effusions, in view of its negligible morbidity and mortality. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 

Introduction 

Pleural diseases affect over a million individuals an-
nually, and physicians in most subspecialities en-
counter pleural effusions [1], which always would 
pose a diagnostic dilemma. Thus, pleural disease af-
fects approximately 300 subjects per 100,000 popu-
lation per year world over. [2] The first endoscopic 
inspection of the pleura was performed as early as in 
1866; Needle biopsy of the parietal pleura was intro-
duced by Defrancis in 1955, an important advance-
ment in the diagnostic evaluation of pleural effu-
sions. [3] In this context the pleural biopsy (and tho-
racoscopy) can virtually diagnose two main disor-
ders, viz., malignancy and tuberculosis of the pleura, 
where cytological, biochemical and microbiological 
analysis of pleural fluid did not yield any diagnostic 
clues. 

Cope and Abram’s needles began the era of closed 
pleural biopsy technique, providing a safe, bed side 
procedure in the evaluation of an undiagnosed exu-
dative pleural effusion. Closed pleural biopsy pro-
vides the highest diagnostic yield in pleural tubercu-
losis, especially in high tuberculosis prevalent coun-
try like India. The yield for pleural tuberculosis from 
combined pleural fluid and closed pleural biopsy 
does not differ from that obtained by thoracoscopy 
[4]. Hence, in the case of tuberculous pleuritic, the 
option of CPB might be even stronger because of the 
high diagnostic sensitivity, which in some studies 
approximates that of thoracoscopy [5]. Similarly, 
CPB can be easily performed with minimal 

complications in malignant pleural effusions; about 
7-12% of patients with these effusions can be diag-
nosed by CPB when cytology is negative [6] 

In this regard, the alternative of CPB can be offered 
to the patients if further work up is considered in the 
treatment. In these individual cases, a diagnostic 
sensitivity of 45% for CPB, although low compared 
to 95% for thoracoscopy, might still be a reasonable 
option [7]. However, even in suspected tuberculosis, 
in case of a nondiagnostic CPB, especially reporting 
as “nonspecific pleuritis”, best option remains tho-
racoscopy, especially if the subject is an elderly per-
son. Whatever the pros and cons of CPB vis a vis 
thoracoscopy, the local skill and expertise and the 
availability of trained man power, the general con-
dition of the patient to withstand the procedure and 
the financial constraints on the part of the patient 
may ultimately decide the choice of the procedure in 
the diagnostic work up of exudative pleural effu-
sions. 

Subjects and Methodology 

I) Design of the Study: Prospective observational 
study 

II) Setting: Seventy consecutive patients of exuda-
tive pleural effusions were selected from the outpa-
tient and inpatient department of our medical college 
hospital setting at district headquarters. 

III) Period of study: July 2013 to September 2014 

http://www.ijpcr.com/
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IV) Inclusion Criteria: 

1. Age above 14 years  
2. Exudative effusions meeting at least one of the 

following criteria: 
a) Pleural fluid protein to serum protein ratio greater 
than 0.5 

b) Pleural fluid LDH to serum LDH ratio greater 
than 0.6 

c) Pleural fluid LDH greater than two thirds of the 
upper limit of normal for the serum LDHs 

3. Mild, Moderate (25-75% of hemithorax) and 
Massive (>75% of the hemithorax) Pleural ef-
fusions had been taken into study by clinical 
and radiological examination. 

V) Exclusion Criteria: 

1. Pyothorax. 
2. Pleural effusions secondary to well documented 

chronic history of heart failure nephrotic syn-
drome, liver cirrhosis probably transudative ef-
fusion. 

3. pyoderma, herpes zoster, bleeding diathesis, 
respiratory failure, patients on oral anticoagu-
lants. 

4. Inability of the patient to cooperate. 
5. Refusal for consent 
All patients subjected to detailed clinical history and 
physical examination and useful investigations were 
done to confirm the effusion. Routine investigations 
like 

CBP, ESR, Blood Sugar, Blood Urea, Serum Creat-
inine, Bleeding Time, Clotting Time, APTT, HIV 
HBSAG, Sputum for AFB staining, Sputum for bac-
terial culture and sensitivity, Mantoux test, ECG, 
Chest x-ray PA view, Ultrasound abdomen and 
chest done in all cases and CT Chest done wherever 
necessary. 

Diagnostic thoracocentesis was done and pleural 
fluid was sent for pleural fluid analysis for: 

1. cell count 
2. Biochemical analysis for protein, sugar, ADA  
 3. AFB staining and culture  
4. Cytology for malignant cells 
5. About 50ml of pleural fluid is sent for cytology 

Pleural tissue taken by the COPE’s biopsy needle 
sent for: 

1. Histopathology 
2. Smear for AFB 
3. Pleural biopsy for AFB culture 

Needle Biopsy of the Pleura: In this study needle 
biopsy of the pleura was done with Cope’s pleural 
Biopsy needle. 

Observations and Results 

A total of 70 subjects were taken into our study who 
had an exudative pleural effusion and out of which 
48(68.5%) were males and 22 were females 
(31.5%). Among them 30(42.85%) subjects were 
from the urban background and 40 (57.15%) pa-
tients were from rural background. There were 28 
illiterates (40%) overall with 17(24.14%) of males 
and 11(15.62%) were females. Illiterates were more 
among rural background of about 55% compared to 
20% from Urbanites. About 17(24.2%) completed 
primary school, urban vs rural being 16.6% and 30% 
respectively. 2.5% of rural patients and 13.3% of ur-
banites completed secondary education. About 
13.3%of urban patients completed intermediate ed-
ucation compared to 7.5% of rural patients. There 
were 16.6% undergraduates from urban and 25% 
from rural background. Number of postgraduates 
were more in urban (20% vs 2.5%). The number of 
patients with higher education was more in urban 
population(n=15,30%) which is 21.4% overall com-
pared to 12.5% of rural population in our study 
which was only 7.14% overall. Similarly, males 
completed higher education at a level of 33.3% com-
pared to 18.18% of females. 

Thirty out of 70 studied population (42.8%) were 
smokers all of them being males. High percentage of 
smokers was found in our study which was 62.5% 
among males. Eight out of 30 urban males (26.6%) 
were smokers compared to 22out of 40 rural patients 
(55%). The mean S.I among illiterates was 440 com-
pared to 313 among primary completers and 50 pa-
tients with graduation. The S.I was also higher 
among rural population (395 Vs 183) and among 
lower income group (392 Vs 231). So, in our study 
not only literacy rate was low in rural population but 
also majority of them were smokers. 

One patient with small cell carcinoma had a very 
high smoking Index of 1200.Adenocarcinoma is the 
most likely malignancy with a high S.I(mean S.I 
820) whereas mean S.I of 202 was noted among 
squamous cell carcinoma. In patients with tubercu-
losis and non-specific diagnosis the mean value of 
S.I was 125 to 200 except in one patient with tuber-
culosis who had a S.I of 600. In patients with CT 
chest mass, pleural biopsy report showed most of the 
times adenocarcinoma (n=8) which was 80% com-
pared to one who had small cell carcinoma1 (10%) 
and one who had squamous cell carcinoma 1(10%). 

Twenty one out of 48 males are alcoholics (43.75%) 
compared to only 2 out of 22 females (9%). Alco-
holics were more in rural population (n=23, 57.5%) 
compared to 23.3% of urban population. Sixty out of 
70 subjects complained of cough (85.7%). Among 
them 43 males and 17 females complained of cough 
and predominantly patients had dry cough 71.4%. 
17% of patients with cough complained of expecto-
ration. chronic cough was seen in 30 patients (50%). 
Breathlessness of grade 2 or more was complained 
by 29 patients which had equal preponderance in 
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males (41.6%) and females (40.9%). Twenty out of 
21 males with dyspnea had grade of 2 and 3 and 8 
out of 10 females had grade 2 and 3 dyspn A total of 
26 subjects complained of chest pain (37.1%), ma-
jority having Peripheral pleuritic chest pain. 57.14% 
patients complained of of fever. About 30 out of 48 
males (62.5%) and 10 out of 22 females (45.5%) 
complained of fever. Majority of subjects had less 
than 1 month fever (37 out of 40) and fever of two 
to three months was complained by 3 patients 
(7.5%). 

Acute fever (less than 1 week) was seen in only one 
subject, subacute (1 week to 4 weeks) was seen in 
36 subjects (i.e 90% with fever). About 16 subjects 
complained of hemoptysis (22.8%)and nearly 90% 
of them had mild hemoptysis. No patient had mas-
sive or life-threatening hemoptysis. Among subjects 
with sputum patient production nine had increased 
mucoid production in mild quantities. Only one sub-
ject had moderate quantity of muco purulent spu-
tum. 

Loss of appetite was seen in 20(28.6%) of cases. 
Among them 80% were males and 20% where fe-
males History of weight loss was seen in 34.3%of 
(n=24) subjects and among them 71% were males 
and 29% were females and out of them 50%had sig-
nificant weight loss. 32 patients (45.6%) had past 
medical illness. Among them majority had diabetes 
17(24.3%) and hypertension in 6(8.6%) patients. 
Both the diseases had been in 9 (12.9%) patients.  

Diabetes was under control in all the patients. Pa-
tients with diabetes had moderate or massive effu-
sion (80.76% Vs 19%) compared to mild effusions. 
Past respiratory illness was seen in 19 diabetics 
(15.7%). Among them COPD was seen in 8(11.4%) 
overall and pulmonary tuberculosis treatment his-
tory in 4.3%(n=3). 

No significant past respiratory illness was seen in 
72.9%(n=51). Among the rest pulmonary tuberculo-
sis was seen in four subjects (15.78%), COPD in 
8(42.10%). Smoking Index was found to be higher 
among COPD patients (525.0) compared to past tu-
berculosis patients(150.0). 

Past history of tuberculosis treatment was seen in 4 
patients (5.7%) and all of them completed treatment. 
Sputum for Ziehl Nelson staining was positive in 2 
(2.9%) subjects (1 male and 2 females). These pa-
tients had tuberculous pleural effusion with paren-
chymal lesions. Sputum did not show any bacterial 
or fungal growth among all patients. 

Tuberculin skin test (TST) was evaluated in 
59(84.3%) subjects. Among them 19 (32.20%) had 
positive reaction of more than 10mm.1-5mm was 
seen in 23 subjects (39%) and 6-10mm was seen in 
17 (28.8%).  

Equal number of males and females (n=8) had 
parenchymal lesion on a digital chest X ray PA view. 

All the patients showed pleural effusion on chest X 
ray. Free pleural effusion was noted in 59 out of 70 
patients (84.2%) and 15.7% of patients (n=11) had 
loculated pleural effusion. Among patients with free 
pleural effusion 40 (67.79%) were males and 19 
(32.20%) were females.  

There were 8 males and 3 female patients with loc-
ulated pleural effusion. Loculated effusion was more 
in males (16.6%) compared to females (13.6%). All 
the loculated effusions were confirmed with ultra-
sound chest. 

On chest X ray among 10 (14.3%) cases with mild 
pleural effusion 9 are males Among moderate pleu-
ral effusions of 38(54.28%), 26 are males (68.4%) 
and 12 females12 (31.5%). Among massive pleural 
effusions of 22(31.4%), 13(59.09%) are males and 9 
(40.91%) females. So, most of the females had mod-
erate and massive effusion, ultrasound scan of chest 
showed similar results. 

Among males 9(18.75%) had mild effusions, 
26(54.16%) had moderate effusions and 13(27%) 
had massive effusions. Similarly, in fe-
males1(4.54%) had mild effusions and 12(54.54%) 
had moderate effusions and 9(40.9%) had massive 
effusions. 

Eight (11.36%) of males had associated parenchy-
mal disease and8(11.36%) of females had associated 
parenchymal disease. Associated parenchymal dis-
ease was noted more in massive pleural effusions of 
54.54% compared to 10.5% in moderate and none in 
mild effusions.  

Based on CT chest there were 12 cases of mediasti-
nal involvement (17.14%), massive effusions were 
associated with 45% moderate effusions 5.2%and 
none in mild effusions. Among 5 out of 22 massive 
effusions on chest x-ray and 10 out of 22 with CT 
chest had mediastinal lesions (22.7%) and (45%) 
compared to none with moderate effusions on chest 
x ray and 5.2% with CT chest. 

So, parenchymal disease and mediastinal disease 
was seen more frequently with massive pleural effu-
sions. Out of 5 cases, adenocarcinoma was noted in 
4 cases (80%) after closed pleural biopsy and only 
one case of tuberculosis had mediastinal lesion; 
among adenocarcinoma diagnosed by pleural biopsy 
right sided adenocarcinoma had more preponder-
ance for a mediastinal spread based on chest X ray. 
TST was done in 59 subjects (84.3%). Among them 
23(33%) had 1-5 mm induration, 17(24.3%) had 6-
10mm induration and 19(27.1%) had > 10mm indu-
ration. Among diabetics >10mm induration was ob-
served in 4 cases (out of 26). 

In mild pleural effusion, the fluid aspirated was be-
tween 300ml to 500ml, in moderate effusion among 
500 to 1000ml was aspirated and more than 1000ml 
was aspirated in all the cases of massive effusions. 
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Straw colored fluid was noted in 42.9% (n=30), dark 
yellow colored fluid in 26(37.1%) of cases and 
14(20%) of patients had hemorrhagic effusion. 
Hemorrhagic effusion was more common in females 
than in males (31.8% Vs 14.5%). There were no ma-
jor complications after pleural fluid aspiration in our 
study. 

All the patients had exudative pleural effusion based 
on LIGHT’s criteria. Pleural fluid protein was be-
tween 3 to 5 gms/dl in 68.1%(n=43) and >5 gms/dl 
in 38.6% (n=27). Males had higher pleural fluid pro-
tein content in our study (41.6% Vs 31.8%). Pleural 
fluid sugar content of < 50mg/dl was found in 
3(4.3%), 50 to 80mg/dl in 43(61.4%) and > 80mg/dl 
in 24(34.3%) of cases. 

Pleural fluid ADA levels<20 units/ L in 15(21.4%), 
20-40 units/L in 20(28.5%) and 40- 60 units /L in 
35(50%) cases. In tuberculous effusions ADA is 
>40units/L in 31(77.5%) out of 40 cases. Pleural 
fluid cell count was between 50- 500 cells/ mm3 in 
19(27.1%), 500-1000 in 27(38.6%), 1000-1500 cells 
in 17(24.3%) and >1500 cells in7(10%) cases. 

Pleural fluid cytology revealed malignant cells 
14.3%(n=10), out of 20% overall who were con-
firmed as malignancy. Therefore, the yield of pleural 
fluid cytology in malignant effusion for diagnosing 
malignancy in 71.4% in our study. One case of squa-
mous cell carcinoma was positive on pleural fluid 
cytology, one case of small cell carcinoma was also 
positive on pleural fluid cytology, whereas 8 out of 
12 adenocarcinoma (66%) showed adenocarcinoma 
in pleural fluid cytology examination. 

Pleural fluid staining with ZN staining yielded posi-
tive in cases in our study (2.9%) overall and 2(5%) 
in tuberculous effusion). Pleural fluid AFB culture 
was initially positive in 4 (5.7%) patients, 2 each in 
males and females.  

Tuberculosis was diagnosed in 40 cases of pleural 
effusions with pleural biopsy in our Study (57%). 
Among them mild effusions were seen in 6(15%), 
moderate effusions were seen in 26(65%) and mas-
sive effusions in 8(20%) of cases. Pleural biopsy for 
AFB smear was positive in 11(21.15%) cases out of 
52 cases of tuberculosis.  

Among 70 cases in our study 10 (14.2%) were diag-
nosed as malignancy on pleural biopsy; among them 
all (n=10) had massive pleural effusions. Among 
non-specific pleuritic (n=20) (initial diagnosis prior 
to thoracoscopy) 4 had mild effusions.12 had mod-
erate effusions and 4 had massive pleural effusions 
(20% Vs 60% Vs 20% respectively).  

Four patients who underwent thoracoscopy were 
histopathologically diagnosed as adenocarcinoma 
and incidentally all of these patients had moderate 
pleural effusions. So, among patients with moderate 
pleural effusions where pleural biopsy was done 

68.42% had tuberculosis, 10.5% had malignancy 
and 21.05% had non specific diagnosis.  

All the malignant effusions were massive effusions. 
9 out of 10 malignant effusions had mediastinal in-
volvement. 1 case of adenocarcinoma did not have 
mediastinal involvement. So, a massive effusion 
with mediastinal involvement mustprobably turned 
out as malignancy with pleural biopsy in our study. 
All the malignant cases diagnosed prior to pleural 
biopsy also had a parenchymal mass on CT scan of 
the chest. Chest X ray was less sensitive in detecting 
mediastinal or parenchymal lesions in malignant ef-
fusion in our study. Pleural biopsy which revealed 
malignancy in 10 cases, 8(40%) were adenocarci-
noma, 5(25%) in males and 3(15%) in females, 
small cell carcinoma in 1 (5%) male patient and 
1squamous cell carcinoma in 1(5%) female patient. 

Among mild effusions 60% (6 out of 10) had tuber-
culosis and remaining 4 patients were diagnosed as 
nonspecific with pleural biopsy. Among massive ef-
fusions 8 patients (36.3%) were diagnosed as tuber-
culosis 10(45.5%) patients had malignancy and 4 
(18%) had nonspecific diagnosis in pleural biopsy. 
The yield of current study where a specific diagnosis 
could be confirmed on pleural biopsy was 71.4% (50 
out of 70) and nonspecific diagnosis was seen in 20 
cases (28.5%). 

Out of 20 nonspecific pleuritic cases,15(75%) were 
males and 5(25%) were females. 9 (45%) cases were 
of >55 years age group, 4 patients (20%) less than 
30years and 7 (35%) patients are between 30 to 55 
years. Out of them 7(35%) cases were smokers. 
Among them 4(20%) were of mild effusion,12(60%) 
was of moderate effusion and 4(20%) were of mas-
sive effusion. Among the nonspecific cases 7(35%) 
were diabetic. None of them were hypertensives.  

Out of 20 nonspecific pleuritic cases, chest X rays of 
two patients showed parenchymal changes. ESR 
was normal in 13(65%) patients, and it was about 
30-50mm/1hr in 7(35%) of the cases. Montoux test 
showed 1-5mm, 5-10mm, >10mm in 13(65%), 
6(30%),1(5%) patients respectively. 

Four pleural biopsy bits were sent in 7(35%) cases. 
Four patients who underwent thoracoscopy were his 
to pathologically diagnosed as adenocarcinoma, in-
cidentally all of these patients had moderate pleural 
effusions with an age group of more than 55 years. 
Depending on clinical and radiological background 
12(60%) patients of nonspecific pleuritis were sus-
pected to be of tuberculous effusion and were started 
on anti-tuberculosis drugs and where the patients 
showed response to the treatment and clinically im-
proved. 4(20%) cases of nonspecific pleuritic left 
untreated were followed for 12months and they did 
not show any clinical deteoriation. 

Right sided tuberculosis was seen in 22 cases and 
left side in 18 cases. Adenocarcinoma was more 
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common on right side (7 out of 8 cases). Tuberculo-
sis was also found to be more common on right side. 
The number of pleural biopsy bits sent were 3 bits in 
37 patients (52.58%) and 4 bits were sent in 33 pa-
tients (47.1%). 

Two patients (2.9%) developed a small pneumotho-
rax, which subsided on conservative management 
One patient (1.42%) developed same side surgical 
emphysema which subsided over three days with ox-
ygen therapy and 1(2.9%) patient developed vasova-
gal attack. 

 

Table 1: Demography 
 Number of Cases Percent 
Sex Males 48 68.6 

Females 22 31.4 
Age Mean Age 49.30 

Range 60 
Residency Urban 30 42.9 

Rural 40 57.1 
Socio Economic 
Status 

Lower 38 54.3 
Lower Middle 22 31.4 
Upper Middle 10 14.3 
Upper 0 0 

Smoking Yes 30 42.9 
No 40 57.1 

Alcohol Yes 23 32.9 
No 47 67.1 

 
Table 2: Symptoms 

Symptoms No of Cases Percent 
Cough 60 85.7% 
Fever 40 57.1% 
Dyspnea 29 41.4% 
Chest Pain 26 37.1% 
Weight Loss 24 34.3% 

Loss of Appetite 20 28.6% 
 

Table 3: Pleural effusion in chest xray 
 Gender Total  

Male Female percentage 
Pleural Effusion in Chest 
Xray 

Mild 9 1 10  14.3 
Moderate 26 12 38  54.3 
Massive 13 9 22  31.4 

 Total 48 22 70  100 
 

Table 4: Diagnosis of pleural biopsy 
Diagnosis Of Pleural Biopsy No Of Cases Percentage (%) 
RT side kochs plueritis  22/70  31.4% 
LT side kochs plueritis  18/70  25.7% 
LT side adenocarcinoma  1/70  1.4% 
RT side adenocarcinoma  7/70  10%  
RT side squamous cell carcinoma  1/70  1.4% 
LT side small cell carcinoma  1/70  1.4% 
RT side non specific pleuritis  10/70  14.2% 
LT side non specific pleuritis  10/70  14.2% 
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Chart 1: Gender Vs Pleural Effusion in USG 

 

 
Chart 2: This chart showing pleural fluid ADA levels where >40 units/L were seen in 35 cases out of 

which 31 were tuberculous effusions 
 

 
Chart 3: Out of 70 cases 40 were diagnosed as tuberculosis ,10 cases were malignancy and 20 cases were 

diagnosed as nonspecific pleuritis with closed pleural biopsy 
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Chart 4: Out of 10 nonspecific pleuritis 4 cases were diagnosed as malignancy,12 cases showed response 

with att drugs and remaining 2 cases were undiagnosed 
 
Discussion 

Etiological diagnosis of exudative pleural effusion is 
elusive inspite of the technological advances in the 
field of modern medicine. It poses a stiff clinical 
challenge.[8] 

In this prospective study we attempted to approach 
this problem with the clinical profile of the patients 
and blind biopsy technique with cope biopsy needle. 
[9] 

Age: The present study includes 70 subjects, with 
the mean age of 49.30 years. The patients with tu-
berculosis were younger than the patients with ma-
lignancy. In the current study most of the subjects 
were (43.47%) between 40-to-70-year age range, 
comparable with the other studies. [10] 

Sex: There were more number of male patients in 
our study; 48 (68.6%) of the 70 subjects were males 
and 22 (31.4%%) were females earlier studies re-
ported similar male preponderance [11,12] 

Manju R et al reported 60% males and 40% females 
in their study of 30 subjects submitted to cope needle 
biopsy [13] 

Smoking: In our current sudy there were more 
smokers among illiterate and rural population. 
Themean S.I among illiterates was 440 compared to 
313 among primary completers and 50 patients with 
graduation. The S.I was also higher among rural 
population (395 Vs 183) and among lower income 
group (392 Vs 231). One patient with small cellcar-
cinoma had a very high S.I of 1200. Adenocarci-
noma is the most likely malignancy with a high 
S.I(mean S.I 820) whereas mean S.I of 202 was 
noted among squamous cell carcinoma. In patients 
with tuberculosis and non-specific diagnosis the 
mean value of S.I was 125 to 200 except in one pa-
tient with tuberculosis who had a S.I of 600. In pa-
tients with CT chest mass, pleural biopsy report 
showed most of the times adenocarcinoma (n=8) 

which was 80% compared to one who had small cell 
carcinoma 1(10%) and one who had squamous cell 
carcinoma 1(10%). 

Symptoms: In the present study Fever and cough 
were the commonest symptoms 60(57.1%) and 
40(85.7%) respectively, followed by breathlessness 
and chest pain 29(41.4%), 26(37.1%) respectively, 
comparable with the study of Mohammad ish aq 
khattak et al in which non-productive cough was 
mostly found in 43 (86%) patients, chest pain in 33 
patients (66%), with 18 patients (36%) presented 
with breathlessness whereas 22 patients (44%) had 
fever[15], sudipta pandit et al study reported fever 
and cough as the commonest symptoms (69.2%). 

Tuberculin Skin Test: In our study tuberculin skin 
test (tst) was evaluated in 59(84.3%) subjects. 
Among them 19 patients (32.20%) had positive re-
action of more than 10mm. 1-5mm was seen in 23 
patients (39%) and 6-10mm was seen in 17 patients 
(28.8%) in tuberculous pleural effusion TST yielded 
positive reaction of more than 10mm in 18(45%) of 
the 40 patients. 

In a study conducted by goud et al [25] 49 patients 
(92%) had ppd positive (<10 mm) and only 4 of 53 
patients had tst negative (1-5 mm) in another study 
conducted by h.s hira et al TST was positive in 25% 
and negative tst was seen in 30% patients.  

Pleural Effusion on Chest X Ray: In our prospec-
tive study among 70 cases on chest x- ray mild pleu-
ral effusion was noted in10(14.3%), Moderate pleu-
ral effusion was noted in 38 (54.3%) patients and 
massive effusions in 22(31.4 5%) comparable with 
a study conducted by Alaa M. Gouda, where most of 
the cases were found to have moderate to massive 
pleural Effusions [25]. 

Dr Balchand Motiani et al performed a study in 
which he found mild pleural effusion in 30 (38%) 
patients, moderate pleural effusion in 38 (48%) 
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patients, and large pleural effusion in 11 (14%) pa-
tients [17].  

In our study most of the effusions were present on 
right side in 40(57.14%) cases and 30(42.85%) were 
on left side, similar to Yaseen khan at el study where 
right sided pleural effusion was found in 55% cases, 
left sided in 40% cases and 5% were having both 
sided pleural effusion[14]. Similar results of Right-
side dominance of pleural effusion is also found in 
other studies by Mousa E. Khadadah et al19 and WK 
kalaajieh32. 

In the current study all cases diagnosed as malig-
nancy by pleural biopsy were of massive effusions 
(n=10,71.42%), Similar to results found in a study 
by Somnath Bhattacharya et al[10] and WK ka-
laajieh. 

Based on CT chest there were 12 cases of mediasti-
nal involvement (17.14%), mass lesions in 
11(15.7%) cases in which massive effusions were 
most commonly associated (45%). Parenchymal dis-
ease and mediastinal disease was seen more fre-
quently with massive pleural effusions. Out of 5 
cases, adenocarcinoma was noted in 4 cases (80%) 
and only one case of tuberculosis had mediastinal le-
sion. 

 Somnath Bhattacharya et al showed similar results 
on CT scan of thorax which revealed mass lesion in 
26 cases (39%), collapse in 13 cases (20%), and me-
diastinal lymphadenopathy in 19 (29%) case of 
which 14(21%) were massive effusions[10].  

Pleural Fluid Ada: In our present study Pleural 
fluid ADA levels of <20 units/ L were seen in 
15(21.4%), 20-40 units/L in 20(28.57%) and 40- 60 
units /L in 35(50%) cases; ADA levels of  
>40units/L were mostly seen seen in tuberculous ef-
fusions in 31(77.5%) of our patients.  

In a study conducted by Danielle M. Lima et al the 
mean value of ADA activity levels in all 45 patients 
was 43.6 U/L. Among the patients with the diagno-
sis of tuberculosis, the mean ADA activity level was 
53 U/L, while in the group of patients where the di-
agnosis of tuberculosis was ruled out, it was 37 U/L. 
Considering 40 U/L as a cutoff value, the test result 
was considered positive in 11 patients with tubercu-
losis; however, in the samples in which the tubercu-
losis diagnosis was ruled out, 8 patients presented 
activity levels >40 U/L, which lowers the sensitivity 
(68.8%) and specificity (72.4%) of the test. 

Pleural Fluid for Z-N Staining: In our study Pleu-
ral fluid with ZN staining yielded positive results in 
2 cases (2.9%) overall and 2(5%) in diagnosed pa-
tients of tuberculous effusion, this is comparable 
with a study done by Prince James et al [12] where 
Pleural fluid smear positive for AFB was seen in 1 
of (4.8%) 48 cases. 

Pleural Fluid for Culture Afb: In our current study 
pleural fluid culture was positive for AFB in 4 pa-
tients (5.7%) overall and 4(10%) in tuberculous ef-
fusion comparable with a study conducted by Alaa 
m. gouda et al [25] where mycobacterium tubercu-
losis grew from pleural fluid culture, only in 4/53 
patients.  

In another study done by prince james et al. [12] 
pleural fluid mycobacterial culture is found positive 
in up to 30% cases of tubercular pleural effusion. 

Arun gopi et al. [5] in his study concluded that cul-
ture requires a minimum of 10 to 100 viable bacilli 
and, therefore, is more sensitive with a yield ranging 
from 12 to 70%. 

Pleural Tissue for Afb Smear: In the present study 
pleural biopsy tissue for AFB smear was positive in 
11(27.5%) of 40 patients of tuberculous pleural ef-
fusions. 

In a study conducted by sudipta pandit et al showed 
pleural tissue for acid fast stain was positive in 16 
cases (22%)[8].  

similarly in a study conducted by h.s.hira et al pleu-
ral tissue was submitted for ziehl-nelsen (zn) stain 
for presence of mycobacterium tuberculosis. it was 
positive in 2 (10.5) of 19 patients [9].  

Pleural Fluid Cytology for Malignant Cells: In 
our study Pleural fluid cytology revealed malignant 
cells in 14.3%(n=10) out of 70 cases overall. There-
fore, the yield of pleural fluid cytology in malignant 
effusion for diagnosing malignancy is 71.4% in our 
study. One case of squamous cell carcinoma was 
positive on pleural fluid cytology, one case of small 
cell carcinoma was also positive on pleural fluid cy-
tology, whereas 8 out of 12 adenocarcinoma (66%) 
showed adenocarcinoma in pleural fluid cytology 
examination. 

In a study conducted by sudipta pandit et al showed 
pleural fluid cytology for malignant cells were posi-
tive in 14 out of 72(19.4%) cases[8]. Similarly in an-
other study conducted by wk kalaajeih et al. pleural 
fluid cytology for malignant cells were positive in 
70% comparable with our present study. 

In another study done by Prince James et al Pleural 
fluid cytology alone was diagnostic of malignancy 
in only two (14.3%) cases out of 28 cases. 

Similarly in another study conducted by Ihsanullah 
et al pleural fluid cytology for malignant cells were 
positive in 5 cases out of 24 cases.[20] 

 Somnath Bhattacharya et al performed a similar 
study where pleural fluid cytology for malignant 
cells was positive in 46(69%). 

Tuberculosis: In our study Tuberculosis was diag-
nosed in 40 cases of pleural effusions with pleural 
biopsy in (57.14%). Among them mild effusions 
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were seen in 6(15%), moderate effusions were seen 
in 26(65%) and massive effusions in 8(20%) of 
cases. 

In a study conducted by Alaa M. Gouda the overall 
diagnostic sensitivity in pleural effusions with 
Cope’s pleural biopsy was 82%, compared to 54% 
for Abram’s needle [25]. The diagnostic sensitivity 
in TB pleurisy for Cope pleural biopsy was 85% 
(17/20), compared to 57.5 (19/33%) for Abrams 
needle (P = 0.08). In a study conducted by Prince 
James et al closed pleural biopsy yielded the diagno-
sis in 76.2% cases of tubercular pleural effusion 
[12], and in 66.7% cases, pleural biopsy was the only 
diagnostic test. This 76.2% yield was with single 
pleural biopsy, in an Indian study on role of serial 
pleural biopsies in the diagnosis of pleural effusion 
[12]. Mousa E. Khadadah et al performed a similar 
study in assessing the diagnostic yield of percutane-
ous pleural biopsy, approximately 74 (52%) patients 
had a definitive diagnosis, of whom 66 (46%) 
showed definitive granulomas (caseating or non-
caseating)in their samples.[19] 

Malignancy: In the current study among 70 cases, 
10 (14.2%) were diagnosed as malignancy on pleu-
ral biopsy; among them all (n=10) had massive pleu-
ral effusions. Mungal et al performed similar study 
on 55 cases of which malignancy was proved histo-
pathologically in 47.3% cases Similar study was 
done by Sudipta Pandit et al where pleural biopsy 
showed malignancy in (33.4%) cases [8]. Somnath 
Bhattacharya performed a similar study where pleu-
ral biopsy showed positive for malignancy in (48%) 
[10]. In a study done by Biswajit Chakrabarti pleural 
biopsy showed positive for malignancy in 27% [21] 
In an Indian study, Christopher et al [11] reported 
that the diagnostic yield of pleural biopsy was 71% 
for pleural malignancy. 

Type of Malignancy: In our current study pleural 
biopsy revealed malignancy in 10 cases, 8(40%) 
were adenocarcinoma, 5(25%) in males and 3(15%) 
in females, small cell carcinoma in one (5%) male 
patient and one squamous cell carcinoma in 1(5%) 
female patient. 

In a study done by Biswajit Chakrabarti pleural bi-
opsy showed positive for malignancy of which 
9(69%) were adenocarcinoma, 2(15.5%) were diag-
nosed as mesothelioma and 2(15.5%) were diag-
nosed as non-small cell carcinoma on histopatholog-
ical examination [21]. Prince James et al performed 
a similar study where pleural biopsy showed bron-
chogenic carcinoma in 4(28.6%), Mesothelioma in 2 
(14.3%), Papillary carcinoma in one (7.1%) Malig-
nant effusion with unknown primary in 5 (35.7%) 
and Lymphoma in two (14.3%) cases [12]. 

Relationship between Number of Biopsy Speci-
mens and Diagnosis of Malignancy: In our study 4 
pleural biopsy specimens (biopsy bits) were sent in 
5 cases of  

malignancy out of which three were diagnosed as 
adenocarcinoma, one squamous cell carcinoma and 
one small cell carcinoma. In another 5 cases of ma-
lignancy 3 biopsy specimens were sent out of which 
all the 5 were diagnosed as adenocarcinoma. How-
ever, this difference in diagnostic yield did not reach 
statistical significance. 

In a study done by Biswajit Chakrabarti et al 25 
blind biopsy procedures were done in which up to 
three specimens were sent; malignancy was diag-
nosed in four patients 1 NSCLC (16%) and meso-
thelioma in 1 case, while in the 40 procedures in 
which 4 to 6 samples were obtained, 13 samples 
(32.5%) were diagnostic of malignancy of which 
(adenocarcinoma were 7; mesothelioma were 3; 
NSCLC, were 1; others in 2 cases respectively)[21]. 
However, this difference in diagnostic yield did not 
reach statistical significance similar to that of our 
study. 

Non-Specific Pleuritis: In the current study among 
70 cases, 20 (28.57%) were diagnosed as non-spe-
cific pleuritis on pleural biopsy, (diagnosis prior to 
thoracoscopy) of which 4 had mild effusions,12 had 
moderate effusions and 4 had massive pleural effu-
sions (20%, 60%, 20% respectively). Four patients 
who underwent thoracoscopy were histopathologi-
cally diagnosed as adenocarcinoma, incidentally all 
of these patients had moderate pleural effusions with 
an age group of more than 55 years. Depending on 
clinical and radiological background 12(60%) pa-
tients of non- specific pleuritis were suspected to be 
of tuberculous etiology and were started on an-
tituberculosis drugs and the patients showed re-
sponse to the treatment and they clinically and radi-
ologically improved. 4(20%) cases of nonspecific 
pleuritis were left untreated and were followed for 
12months and they did not show any clinical deteor-
iation. 

In a study by Biswajit Chakrabarti et al [21] pleural 
biopsy showed nonspecific pleuritis in 22 patients 
(29%) after no recurrence of the effusion or the sub-
sequent development of neoplasia was identified on 
regular clinical follow up for a minimum of 12 
months following initial blind pleural biopsy (range 
of follow-up, 12 to 48 months).  

In a study by et al one hundred and twenty-two pleu-
ral biopsies were performed in 116 patients using 
cope needle in 39, Abram's needle in 83 cases. A 
non- specific diagnosis was obtained in 56 (50.9%) 
cases [22]. 

Final Diagnosis and Yield of Pleural Biopsy: The 
yield of our study where a specific diagnosis could 
be confirmed on pleural biopsy was 71.4% (50 out 
of 70) of which tuberculosis is seen in (57.14%), ma-
lignancy 10(14.2%) and nonspecific pleuritic 
20(28.57%) respectively. 
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Another study done by Frank et al showed the diag-
nostic yield of pleural biopsy in 40–70% cases in 
both tuberculous and malignant pleural effusion. In 
a study performed by R. manju et al diagnostic yield 
of pleural biopsy was 55.6%. Arnab Maji et al con-
ducted a similar study of which pleural biopsy 
showed a diagnostic yield of 45.34% which is con-
sistent with that of 43% to 57% reported in other 
studies.  

Somnath Bhattacharya et al performed a similar 
study where pleural biopsy showed diagnostic yield 
of 48% in malignant effusions[10]. Yaseen Khan et 
al conducted a similar study in which pleural biopsy 
showed tuberculosis, malignancy and non-specific 
inflammation in 53%, 28% and 19% cases respec-
tively with a diagnostic yield of 81% [14] 

Relationship between Number of Biopsy Speci-
mens and Diagnosis: In our study the number of 
pleural biopsy bits sent were 3 bits in 37 patients 
(52.58%) and 4 bits were sent in 33 patients (47.1%). 
The difference in pleural yield between the group in 
which three samples were obtained and those in 
which four samples were obtained did not reach sta-
tistical significance(p=0.57). Furthermore, when ex-
amining all biopsy proven cases of TB pleuritis, the 
proportion of those with 4 samples and more (≥4), 
and those with size of 3 mm and above (≥3 mm) in-
creases significantly to 78.8% and 93.9%, among 
TB pleurisy patients [19]. 

 Complications: In our study 2 patients developed 
complications such as pneumothorax and required 
intercostal tube drainage. One patient developed 
same side surgical emphysema which subsided over 
three days with conservative management and 1 pa-
tient developed vasovagal attack. 

Yaseen Khan et al conducted a similar study in 
which he concluded that eight patients out of 100 de-
veloped subcutaneous emphysema at biopsy site 
which resolved in next few days. Most were having 
mild pain at biopsy site which resolved with 
NSAIDs. There were no major complications in his 
study, illustrating the safety of the procedure. 

Conclusions and Summary 

We recommend closed pleural biopsy should still be 
the initial step in the diagnostic algorithm for 
undiagnosed exudative pleural effusions especially 
in a high tb-burdened and resource limited country 
like India and other Asiatic countries. 

CPB is safe and should be a routine complimentary 
diagnostic procedure in patients with exudative 
pleural effusions, in view of its negligible morbidity 
and mortality.  

It needs minimal manpower support and 
hospitalization. this recommendation for closed 
pleural biopsy is all the more justified in a resource 
poor country like India where the facilities and 

expertise for imaging-guided pleural biopsies and 
thoracoscopy are not available. Medical 
thoracoscopy needs initial training competence of at 
least 20 supervised procedures and substantially 
greater capital equipment costs and larger procedure 
support team. 

Though tuberculous pleurisy is noted in the older 
individuals, moderate to massive pleural effusions 
reported as ‘nospecific pleuritis’ on CPB should be 
aggressively evaluated or reffered for thoracoscopic 
evaluation to exclude or confirm a malignant pleural 
effusion. 

Usually obtaining three or four biopsy samples by 
blind biopsy technique would suffice for diagnostic 
evaluation of tb pleuritis and malignant pleural 
effusions in combination with peural fluid analysis 
and cytology. it has been stated that at least three 
specimens would be sufficient for a diagnostic yield 
of tb pleuritis and fourth specimen would give 
higher yield for suspected malignancy. 

Unlike for medical thoracoscopy , the competency 
in cpb requires knowledge of thoracentesis with an 
initial five procedures under supervision ; in the 
present study which is carried by first year trainee 
postgraduate in pulmonology the cpb yield was 
more than 70%.[26] 

There is no difference over the priority of pleural 
biopsy needles (abrams verses cope) since various 
studies did not note any superiority over the other 
regarding diagnostic yield. 

Hence, sensitivity alone might not be the only 
criterion for a physician to opt a diagnostic test. it 
should be more prudent to chose the most feasible 
option for a given patient on a case by case basis and 
the available facilities and manpower.[27] 
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