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Medical Thoracoscopy vs Closed 
Pleural Biopsy in Pleural Effusions:  

A Randomized Controlled Study
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ABSTRACT
Background: Pleural effusion is a common diagnostic dilemma 
for the pulmonologist. A histological diagnosis would many a 
time steer the way to an accurate diagnosis of the aetiologies 
of pleural effusions. This study has compared two methods for 
obtaining histological specimens in cases of undiagnosed pleural 
effusions.

Aim: To compare the efficacy of closed pleural biopsy with 
Abrahm’s needle and medical thoracoscopic biopsy in the 
diagnosis of undiagnosed exudative pleural effusions at a tertiary 
care setting.

Study Design: Randomized controlled study.

Study Period: November 2008–October 2010.

Methodology: All patients who were admitted with pleural 
effusions underwent a clinical workup for pleural effusions. 
Light’s criterion was used to differentiate between exudative and 

transudative pleural effusions. Those patients with exudative 
pleural effusions, who did not have a specific diagnosis, were 
included in the study. Fifty eight patients were included in the 
study and they were randomized into 2 Groups of 29 patients 
each. One group was subjected to medical thoracoscopic pleural 
biopsy and the other to closed pleural biopsy with Abrahm’s 
needle. Demographic, clinical and biochemical characteristics, 
diagnostic yields and the complications among the two groups 
were compared.

Result: Medical thoracoscopy has a diagnostic yield of 86.2%  
with complication rate of 10.3% compared to 62.1% and 17.2% 
respectively in closed pleural biopsy group. 

Conclusion: Medical thoracoscopic pleural biopsy had a better 
diagnostic yield with a lower complication rate as compared to 
closed pleural biopsy with Abrahm’s needle.

Introduction
Pleural disease remains common, affecting over 3000 people per 
million populations each year. It therefore presents a significant 
contribution to the workload of respiratory physicians [1]. Pleural 
effusion is a common complication of systemic and localized disease. 
Most common causes of pleural effusions in India are tuberculosis, 
pneumonia, malignancies, congestive heart failure, renal failure, 
connective tissue disorders and pulmonary embolism. To find out 
the cause of pleural effusion, thoracocentesis, biochemical and 
microbiological analyses of pleural fluid are usually employed. They 
broadly differentiate exudates from transudates and provide the 
diagnostic evidence for par pneumonic effusions. However, this initial 
analysis has low sensitivity to detect tuberculosis and malignancies, 
the two most important causes of pleural effusions in India. 

The diagnostic yield of thoracocentesis alone varies from approx
imately 25-75% [2-4] for pleural fluid cultures in tuberculosis and 
generally from 40-87% for malignancies [5-7]. Pleural biopsies provide 
diagnostic evidences for both tuberculosis and malignancies.

Aim of the Study
To compare the efficacy of Closed pleural biopsy and Medical 
Thoracoscopic pleural biopsy in the diagnosis of undiagnosed 
exudative pleural effusions in a tertiary care setting.

Methodology
This was a prospective, randomized, controlled clinical study 
which was done to compare the efficacies of closed pleural biopsy 
and Medical Thoracoscopic pleural biopsy in patients who were 
admitted to the institution with exudative pleural effusions, as was 
evidenced by thoracentesis. Patients who were aged >18 years, 

who were admitted to the institution during November 2008 to 
October 2010 with exudative pleural effusions, were included 
in the study. Patients with significant comorbidities like Coronary 
artery disease, Uncontrolled Diabetes mellitus, Uncontrolled 
Systemic hypertension, and features of malignancy, like lymph node 
enlargement, metastasis were excluded from the study.

Before their inclusion, all patients had undergone clinical work-
ups for pleural effusions, including chest radiograph, sputum 
smears for acid fast bacilli, and thoracocentesis with biochemical, 
cytological and microbiological evaluations of the aspirated fluid. 
After thoracocentesis, Light’s criteria were used to differentiate 
between exudative and transudative pleural effusions. Pleural fluid 
was considered as an exudate if one or more of the following criteria 
were met 

1.	 Pleural fluid protein/serum protein - >0.5 

2.	 Pleural fluid LDH/serum LDH - >0.63 

3.   Pleural fluid LDH more than two-thirds of the upper limit of 
normal serum LDH.

Those patients with exudative pleural effusions who did not have 
the establishment of specific diagnoses were included in the 
study after getting their informed consents. The enrolled patients 
were then randomized into two groups, Group A and Group B. 
Randomization was done by a simple randomization method by 
using computer generated random numbers. The randomization 
diagram-trial profiles of patients in the study have been shown in 
[Table/Fig-1]. Group A was subjected to Medical Thoracoscopic 
pleural biopsy. Rigid thoracoscopy was done in the lateral position. 
Thoracoscopy was employed as a “medical” procedure with a 
single incision. After giving local anaesthesia with 2% lidocaine 
and sedation with midazolam, a small caliber trocar (14F) was 
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introduced into the intercostal space after incising the chest wall, 
in order to produce a pneumothorax. A larger flexible trocar (10  
mm) was then introduced after enlarging the channel. Suction was 
then applied to remove the pleural fluid. A rigid thoracoscope of 
7 mm diameter was inserted into the pleural cavity. Adhesions, 
when they were present, were lysed by using biopsy forceps or 
cautery. The thoracoscope was connected to a video camera and 
the lesions were viewed on a computer screen. Biopsies were 
taken from abnormal lesions. An intercostal drain was inserted post 
procedure. 

Group B was subjected to closed pleural biopsy with Abrahm’s needle. 
All closed pleural biopsies were performed in a standardized fashion. 
After giving local anaesthesia at a suitable location at the dorso-
lateral thoracic wall, with the patient in sitting position, pleural fluid 
was sampled via Abrahm’s needle and three to six biopsy specimens 
were taken with an inward motion of the closed biopsy punch.

The clinical profiles, diagnostic yields obtained on histopathology, 
complications and durations of hospital stay of the 2 Groups were 
compared and conclusions were drawn.

Sample size which was needed for this study was estimated at a 
minimum of 19 patients in each arm, with a power of 90% and an 
alpha error of 5%. However, we extended the number of patients 
to upto 29 for both arms, in case some patients were excluded in 
the course of the study. The primary end point of this study was the 
determination of diagnostic yields and complication rates of both 
invasive methods in the diagnosis of pleural diseases. The hospital 
stay associated with these procedures was the secondary outcome. 
Statistical analysis was done by using SPSS software, version 16. 
Pearson Chi-square test was used for qualitative variables. Unpaired 
student t-test was used for quantitative variables. p-value of <0.05 
was considered to be statistically significant

This study was approved by the Institutional Ethics committee on 
13/11/2008.

Results
A total of 58 patients were included in the study. They were divided 
into two Groups A and B with 29 patients in each. Group A was 
subjected to medical Thoracoscopy and Group B was subjected to 
closed pleural Biopsy. 62.1% of the patients in Group A and 58.6% 
of the patients in Group B belonged to the 30-60 years age group. 
Mean age was 56.14 years in Group A and 56.04 in Group B. In 
Group A, there were 72.4 % males and 27.6% females, whereas in 
Group B, there were 55.4% males and 44.8% females. There was 
no difference in the study population in terms of age (t = 0.032, df 
= 56, sig (2-tailed) = 0.975) and sex(χ2 = 0.072, df = 1, p = 0.788) 
COPD was the most common co-morbidity. It was present in 31% 
of the patients. The mean smoking score was 12.9 pack years in 
Group A and it was 13.2 pack years in Group B.

There was no significant difference between the two groups in the 
blood investigations. 60.1 % of the patients had right sided pleural 
effusion. 56.9% of the patients had moderate effusions. The two 
groups were comparable in the amounts of effusions. 53.4% of the 
patients had a straw coloured pleural fluid on thoracentesis. The 
two groups were similar in their pleural fluid characteristics. The 
mean ADA was 32.23 IU/ml in the medical thoracoscopy group and 
it was 30.48 IU/ml in the closed pleural biopsy group. 81% of the 
patients had lymphocyte predominant pleural fluids.

The diagnostic yield was 86.2% in Group A as compared to 62.1% 
in Group B with a statistically significant difference with a p-value of 
0.036. Complication rates have been compared in [Table/Fig-2,3]. 
Hospital stay was longer in Group A [Table/Fig-4,5].

[Table/Fig-2]: Comparison of Complication rate

[Table/Fig-1]: Randomization trial profile of the patients

Hydro-
pneumothorax

Prolonged air 
leak

Hypotension Surgical 
emphysema

Group A 0 2 1 0

Group B 4 0 0 1

[Table/Fig-3]: Complications

Group n Mean Standard 
deviation

Total hospital stay A 29 19.93 5.59

B 29 10.34 4.80

Post procedure hospital stay A 29 12.45 5.61

B 29 4.45 2.71

[Table/Fig-4]: Hospital stay

T df Sig (2-tailed)

Total hospital stay 7.010 56 0.00

Post procedure hospital stay 6.696 56 0.00

[Table/Fig-5]: t-test for equality of means-hospital stay

[Table/Fig-6]: Thoracoscopic appearance in case of Ca Breast- post MRM- post 
chemotherapy – presenting with massive pleural effusion
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Discussion 
The present study was a randomized, controlled study which 
compared the diagnostic yields and complication rates of closed 
pleural biopsy and medical thoracoscopic pleural biopsy in 
undiagnosed exudative pleural effusions [Table/Fig-6].	

Diagnostic yield, complication rate and hospital stay in the present 
study were compared with those of previous studies, as has been 
shown in [Table/Fig-7].

The diagnostic yield of thoracoscopy was slightly less as compared 
to that seen in other similar studies [Table/Fig-7]. This may be due to 
complexity of cases which were referred to a teritiary care teaching 
institute. The yield of closed pleural biopsy was comparable to that 
seen in a study done by Diacon et al., [8] and it was better than that 
seen in study done by Loddenkemper et al., [10]. The complication 
rates of both procedures were lower than those seen in the study 
done by Metintas et al., [11]. 

The mean hospital stay in this study was longer than that which 
was usually reported. However, thoracoscopy was not the reason 
for hospital admissions in several cases (most of the patients 
were admitted for pleural effusions without prior thoracocentesis). 
Hospital protocol was to perform pleurodesis in cases with 
histological evidences of malignancy when the drain decreased 
to less than 100 ml/day. Hence, pleurodesis was performed in 17 
of the 29 patients who were subjected to medical thoracoscopy, 
which increased the mean duration of drainage and the mean 
length of the hospital stay.

This study proved that Medical thoracoscopy had a better diagnostic 
yield and a lower complication rate as compared to closed pleural 
biopsy in the diagnosis of undiagnosed exudative pleural effusions. 
The relatively low yield of closed pleural biopsy which was seen 
was caused by several factors, including minimal and non uniform 
pleural involvement in early disease, especially diaphragmatic and 
visceral pleura. These limitations can be overcome by medical 
thoracoscopy, wherein the biopsy is taken under direct vision from 
the site of the abnormality. As compared to surgical thoracoscopy 
(which is commonly known as video-assisted thoracic surgery 
[VATS]); medical thoracoscopy has the advantage of being 
performed under local anaesthesia and with conscious sedation, in 
an endoscopy suite. Thus, it is considerably less invasive and less 
expensive. The technique is technically simpler, resembling a chest 
tube insertion on using a trocar. In addition to its high diagnostic 
yield, thoracoscopy can be used for therapeutic procedures, such 
as breakage of adhesions and talc poudrage pleurodesis.

The British Thoracic Society (BTS) recommends either thoracoscopy 
or image-guided biopsy (using CT or ultrasound) as the next line of 
investigation in the event of a non diagnostic, blind pleural aspirate 
[16]. A CT-guided biopsy is safe, and sensitive [17] but a pleural 
fluid drainage or pleurodesis cannot be done in the same sitting. 
BTS recommends thoracoscopy in cases in which non diagnostic 
image-guided biopsies are done . This study has highlighted these 
recommendations.

Medical Thoracoscopy therefore, has an irrefutable role in the 
management of exudative pleural effusions and it should be the 
next investigation after the initial pleural fluid study in cases of 
undiagnosed exudative pleural effusions. 

Conclusion
Medical thoracoscopy has a diagnostic yield of 86.2% with a 
complication rate of 10.3% as compared to a diagnostic yield 
of 62.1% and a complication rate of 17.2% respectively in 
closed pleural biopsy group. Hence, medical thoracoscopy is a 
better diagnostic tool in the hands of pulmonologists in cases of 
undiagnosed exudative pleural effusions.
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Diagnostic yield complication Hospital stay

Medical 
thoracoscopy

Closed pleural 
biopsy

Medical 
thoracoscopy

Closed pleural 
biopsy

Medical 
thoracoscopy

Closed pleural 
biopsy

Diacon et al., [8] 100% 67%

Walz et al., [9] 98% 80%

Loddenkemper et al., [10] 95% 44%

Metintas et al., [11] 40.3% 22.5%

Hansen et al., [12] 3%

Mungall et al., [13] 10.9%

de Groot et al., [14] 6.7days

François-Xavier Blanc et al., [15] 14.1±1.1 days

Present study 86.2% 62.1% 10.3% 17.2% 19.93days 10.45days

[Table/Fig-7]: Comparison with similar studies
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