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Abstract
Purpose: Exudative pleural effusion usually indicates an underlying pulmonary pathology. Sometimes etiological
diagnosis of exudative pleural effusion is difficult despite cytological, biochemical and microbiological tests. Aim of
present study was to make an etiological diagnosis of exudative pleural effusion by pleural biopsy.
Methods: This cross-sectional observational study was performed from January 2012 to December 2014 in the
Department of Internal Medicine & Pulmonology of BIRDEM General Hospital, Dhaka, Bangladesh. A total of 51
patients with exudative pleural effusion in whom the diagnosis was uncertain after routine biochemical, cytological
and microbiological evaluation of pleural fluid were included in the study. These patients underwent pleural biopsy by
Abram’s needle and histopathology was done to determine the etiology of pleural effusion.
Results: Majority (74.5%) of the patients were male. Mean age of the patients was 52.7±16.0 years. Most (52.9%)
patients had right sided pleural effusion. Histopathology report of the pleural biopsy showed granulomatous
inflammation compatible with tuberculosis (TB) in 15 (29.4%), metastatic malignancy in 10 (19.6%) and chronic
inflammation in 9 (17.6%) cases. In 17 (33.3%) cases the histopathology did not reveal any abnormality. Among 10
cases of metastatic malignancy, most (7, 70%) were adenocarcinoma. Compared to malignancy cases, TB cases were
younger in age (Mean age: TB - 45.0±17.9 vs malignancy - 61.8±13.0 years). Pleural fluid was straw color in all
(100%) cases of TB and hemorrhagic in almost all (90%) cases of metastatic malignancy (p 0.000). Mean value of
pleural fluid protein (59.1±4.8 vs 47.3±4.2 gm/L; p 0.003), lactate dehydrogenase (LDH) (917.3±219.3 vs 464.3±112.3
U/L; p 0.101), adenosine deaminase (ADA) (39.0±3.7 vs 15.615.6±2.3 U/L; p 0.016), total leukocyte count
(1039.3±776.8 vs 439.2±138.2 cells/cmm; p 0.328) and lymphocyte percentage (94.4±4.3 vs 68.3±9.3; p 0.003) were
all raised in TB compared to metastatic malignancy.
Conclusions: Pleural biopsy was definitive diagnostic in almost half the patients with exudative pleural effusion.
Tuberculosis was more common than malignancy particularly in young persons. Pleural fluid protein, LDH and ADA
are significantly raised in TB compared to malignancy.
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Introduction:
Accumulation of serious fluid in the pleural space is known as
pleural effusion. There are over 50 causes of pleural effusions,
even though a small number of diagnoses are responsible for
the vast majority of effusions.1 Pleural effusion can be
transudative or exudative type.2 Transudative pleural effusion
is low in protein content and is usually due to some systemic
diseases like cardiac, renal or hepatic disorders. But exudative
pleural effusion which is high in protein content, is mostly
due to underlying pleural pathology like tuberculosis (TB) or
other infection and malignancy.3 So, etiological diagnosis of
exudative pleural effusion is essential.
As many as 15% to 20% of all pleural effusions remain
undiagnosed despite intensive efforts.4 The most common
causes of undiagnosed exudative pleural effusion are
tuberculosis and malignancy.5 In majority of patients, the
diagnosis is apparent by history, physical examination and
investigations of pleural fluid. In those, where reaching the
diagnosis fails, the help of invasive diagnostic modalities is
required. One of these modalities is percutaneous needle
biopsy of parietal pleura. By closed pleural biopsy, around
50% of undiagnosed exudative pleural effusions could be
diagnosed.6 Closed pleural biopsy is highly diagnostic for two

most important causes of exudative pleural effusion - pleural
tuberculosis and malignancy.7
Although the first closed biopsy of pleura was done in 1955
using Vim Silverman needle8; biopsy has traditionally been
performed blindly using an Abram’s pleural biopsy needle
since 1958 as the technique is easy to perform, safe and
inexpensive.9 Subsequently Cope and Radja introduced
different types of needle and occasionally Tru-cut biopsy
needle is used.10-12
The objective of the present study was to make an etiological
diagnosis of exudative pleural effusion where cytological,
biochemical and microbiological examinations of pleural
fluid failed to confirm the etiological diagnosis. The role of
percutaneous needle biopsy from parietal pleural using
Abram’s needle in cases of undiagnosed exudative pleural
effusion was evaluated.
Materials and Methods:
This cross-sectional observational study was performed from
January 2012 to December 2014 in the Department of Internal
Medicine & Pulmonology of BIRDEM General Hospital,
Dhaka, Bangladesh, a tertiary care hospital for diabetic as
well as non-diabetic patients. Seventy two consecutive cases
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of pleural effusion were evaluated clinically, radiologically
and by thoracocentesis. Subsequently biochemical (protein,
LDH, ADA), cytological (cell type, cell count and malignant
cells) and microbiological (Gram and Ziehl-Nielsen stain,
culture) tests of pleural fluid were done to determine the
etiology of effusion. Apart from the routine investigations,
other specific investigations were done according to the
clinical setting. If the etiological diagnosis was confirmed by
these investigations, then that patient was excluded from the
study. When these investigations of pleural fluid were not able
to make an etiological diagnosis, it was labeled as
undiagnosed exudative pleural effusion and was subjected to
pleural biopsy after obtaining proper informed consent. The
patients with bleeding diatheses or taking anticoagulants,
hemodynamic instability, respiratory failure, empyema, local
skin infection and non-cooperation were excluded from the
study. Fifty one patients were eligible for the study.

Results:

The procedure of pleural biopsy was done in sitting posture of
patients. The affected side of chest was determined and the
site for biopsy was selected. This area was cleaned thoroughly
with antiseptics and then infiltrated with local anesthetic (1%
lignocaine). Aspiration of pleural fluid in the same syringe
confirmed the presence of free fluid. For the free access, small
incision of 0.5 cm size was made just above the upper border
of the rib of selected site. The Abram’s needle was introduced
through it. Multiple biopsies were taken with the needle by
multiple passes. After biopsy, skin incision was sutured with a
single stitch. Post-biopsy chest X-ray was taken to rule out the
iatrogenic pneumothorax. Pleural tissue obtained was placed
in formalin containing vials for histopathological
examination. All the patients were closely followed up after
pleural biopsy to observe for any complications and were
managed accordingly.

Mean age of the TB cases was lower than malignancy cases
[45.0±17.9 vs 61.8±13.0 years]. Regarding gross appearance
of pleural fluid, it was straw color in 38 (74.5%) cases (100%
cases of TB) and hemorrhagic in 13 (25.5%) cases (90% cases
of metastatic malignancy) (p 0.000). (Table -II)

Out of 51 patients, 38 (74.5%) were male, 13 (25.5%) were
female. Most of the patients (42, 82.4%) were diabetic. Mean
age of the patients was 52.7±16.0 years (Range: 20 – 93). The
side of pleural effusion was right sided in 27 (52.9%), left
sided in 22 (43.1%) and bilateral in 2 (3.9%) cases. Pleural
fluid was straw color in 38 (74.5%) and hemorrhagic in 13
(25.5%) cases.
Histopathology report of the pleural biopsy showed
granulomatous inflammation compatible with TB in 15
(29.4%), metastatic malignancy in 10 (19.6%) and chronic
inflammation in 9 (17.6%) cases. In 17 (33.3%) cases the
histopathology did not reveal any abnormality. Among 10
cases of metastatic malignancy, most (7, 70%) were
adenocarcinoma. (Table-I) Pleural biopsy was definitive
diagnostic in almost half (25, 49.0%) the cases.

When the pleural biopsy histopathology findings were
examined against pleural fluid analysis report, it was found
that the mean value of pleural fluid protein (59.1±4.8 vs
47.3±4.2 gm/L; p 0.003), LDH (917.3±219.3 vs 464.3±112.3
U/L; p 0.101), ADA (39.0±3.7 vs 15.615.6±2.3 U/L; p 0.016),
total leukocyte count (1039.3±776.8 vs 439.2±138.2
cells/cmm; p 0.328) and lymphocyte percentage (94.4±4.3 vs
68.3±9.3; p 0.003) were all raised in TB compared to
metastatic malignancy. (Table-III)
In 5 patients with chronic inflammation and 4 patients with
inconclusive pleural biopsy findings, anti-tubercular therapy
was given considering clinico-radiological features and all
improved. In 2 cases of normal biopsy findings subsequent
diagnosis of bronchial carcinoma was made by fiber-optic
bronchoscopy and computed tomography (CT) guided fine
needle aspiration cytology (FNAC).
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Table I: Pleural Biopsy Findings (n=51)
Frequency

Percentage

15

29.4

Metastatic adenocarcinoma

7

13.7

Metastatic squamous cell carcinoma

2

3.9

Metastatic small cell carcinoma

1

2.0
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Table 2: Evaluation of pleural biopsy histopathology findings against pleural fluid color
Pleural Biopsy Finding

Pleural fluid color

P value

Straw color
Number (%)

Hemorrhagic
Number (%)

15 (100%)

0

1 (10%)

9 (90%)

Chronic Inflammation (n=9)

8

1

Inconclusive (n=17)

14

3

Granulomatous compatible with (TB)
Inflammation (n=15)
Metastatic Malignancy (n=10)

0.000

Table 3: Evaluation of pleural biopsy histopathology findings against pleural fluid findings
Pleural fluid parameter (Mean)

Pleural Biopsy Finding

P value

Granulomatous
Inflammation (TB)

Metastatic
Malignancy

Chronic
Inflammation

Inconclusive

59.1±4.8

47.3±4.2

47.7±8.2

47.0±9.7

0.003

LDH (U/L)

917.3±219.3

464.3±112.3

551.3±137.2

573.1±113.9

0.101

ADA (U/L)

39.0±3.7

15.6±2.3

29.6±5.9

25.2±9.1

0.016

1039.3±776.8

439.2±138.2

571.1±465.9

1142.3±986.4

0.328

94.4±4.3

68.3±9.3

85.1±25.1

91.4±9.9

0.003

Protein (gm/L)

Total leukocyte count /cmm
Lymphocyte %
Discussion:

Most of the patient were male in this study. The probable
reasons are in our society male more commonly come for
medical help and smoking related lung malignancy are more
in male. Mean age of the patients was more in malignancy
cases than TB cases. This is similar to the findings in other
study.13 This is because malignancy develops in old age but
TB can affect any age.
The pleural fluid was straw color in most (74.5%) of the
cases. In all the cases of tubercular effusion the color of
pleural fluid was straw and in 90% cases of metastatic
malignancy, pleural fluid was hemorrhagic in color. This is
similar to one study where most of the malignant effusion was
hemorrhagic.14
Pleural biopsy showed that almost 30% patient had
granulomatous inflammation, 20% had metastatic
malignancy. Non-specific inflammation was seen in almost
20% patients. This is similar to other studies.6,15,16 Among the
pleural malignancy, metastatic adenocarcinoma was the most
frequent type (70%) of malignancy found. This is similar to
some other study.13 Our diagnostic yield of 20% for
malignancy is comparatively low as compared to some other
study, where the diagnostic yield was ranging from 30% to
70%.17 This may be due to high prevalence of TB in our
country, making frequency of malignancy relatively low.
In this study pleural biopsy was definitive diagnostic in
almost half the cases. Our finding is exactly similar to the
findings in a Saudi Arabian study6 and almost similar to other

studies worldwide.7,16,18 Baum GL et al described 51%
diagnostic yield of pleural biopsy in a meta-analysis of 14
studies comprising of 2839 patients.19
Pleural fluid protein, ADA. LDH were all comparatively
elevated in patients with TB than malignancy. This finding is
similar to other study.15 So in a undiagnosed case of exudative
pleural effusion where pleural biopsy is not possible, highly
elevated pleural fluid ADA and LDH may point to a diagnosis
of pleural TB.
Common complications of pleural biopsy include vasovagal
reaction, pain at biopsy site, seepage of pleural fluid, site
hematoma, pneumothorax and pulmonary edema. Most
common complication that we encountered was mild pain at
biopsy
site
which
resolved
with
non-steroidal
anti-inflammatory drugs (NSAIDs). We did not come across
any major complications in this study, illustrating the safety of
this procedure.
This study was a single center study with limited number of
cases. Future multi-center study with large number of cases
can yield more valuable inferences.
Conclusion:
This study suggests that TB and metastatic malignancy are the
two most common causes of undetermined exudative pleural
effusion. Moreover, pleural fluid gross appearance as well as
biochemistry and cytology can hint to the underlying
diagnosis. The role of closed pleural biopsy in cases of
exudative pleural effusion is still pivotal as it yields a specific
diagnosis in a significant number of cases. This is of
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particular importance in our set up where tuberculosis is very
common and the facilities of thoracoscopy and imaging
guided cutting needle biopsies are not easily available. In
view of low cost, safety and easy availability, blind pleural
biopsy could be considered supplementary in the diagnostic
workup of exudative pleural effusion in developing countries
with limited medical resources.
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