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to its inherent physical properties, it is difficult to control the 
movements, resulting in improper outcomes. The indigenous 
pleuroscopy2 technique has been devised, developed and used 
on patients by the authors to offer the solution to these prob-
lems (Patent Application No 1066/MUM/2012 published on 
14/12/2012; and Application No 1400/MUM/2012 published 
on 16/11/2012). It has been designed to combine the flexibility 
of the flexible fibre-optic bronchoscope and the rigidity of con-
ventional thoracoscope. Thus all the advantages of flexible as 
well as rigid scopes are exploited in this technique. 

In the present study, efforts are made to pinpoint the accuracy 
of diagnosis and subsequent effects on residual pleural thicken-
ing with the indigenous technique of pleuroscopy on patients 
in undiagnosed cases of exudative pleural effusions.

Material and method
This study was conducted in the Department of Pulmonary 
Medicine of a rural medical college of central India, between 
January 2014 and June 2016. Ethical clearance was obtained 
from the Ethics Committee. Patients were included in this study 
with the following criteria: aged over 15 years; having exudative 
pleural effusion diagnosed on the basis of Light’s criteria. Cases 
with an absence of adequate pleural space, bleeding tendencies, 
or patients not giving consent were excluded from study. Other 
contraindications for pleuroscopy included hemodynamically 
unstable, arrhythmias and intractable cough.

All the study patients were investigated with complete blood 
count including BT/CT, platelet count. Vascular access was 
achieved with intravenous cannula inserted in the upper limb 
opposite to the side of pleuroscopy. Patients were positioned 
in lateral decubitus with effusion side up. Arm on the side of 
pleuroscopy was positioned above the patient’s head and a sand 
bag was positioned under the chest to widen the spaces, which 
allowed better access. The procedure was conducted under local 
anaesthesia and conscious sedation. Intramascular 1ml atropine 
and 2ml Voveron were given prior to procedure. Chest wall was 
draped with sterile cloth after cleaning the skin with spirit and 
5% povidone iodine. The skin, subcutaneous tissue, intercostal 
muscle and parietal pleura were anaesthetised with 10ml 2% 
lignocaine to achieve local anaesthesia. During the procedure 
intravenous midazolam 1mg diluted with 1 ml of normal saline 
was given as required to achieve adequate sedation. We used 
only single port for visualising and taking pleural biopsy. The 
site of incision was chosen where diagnostic needle aspiration 
yielded free fluid. A 1cm to 1.5cm-long skin incision parallel to 
the line of intercostal space was given using sterile surgical blade. 
A blunt dissection of subcutaneous tissue and the intercostal 
muscles, parietal pleura with artery forcep was done and after 

Interventional Pulmonology is a rapidly expanding field, and has 
become centre of attraction for pulmonary physicians in recent 
past years. Medical thoracoscopy is one of them. This procedure 
was described for diagnostic purpose by Jacobaeus in 1910 and 
was subsequently used in the management of tuberculosis.1

There are conventional thoracoscopes, video assisted thora-
coscopes (VATS) and later semi-rigid versions. Each one has 
advantages and disadvantages. Use of a fibre-optic bronchoscope 
(FOB) in the pleural space has been reported previously. Due 

Abstract 
Background and aims: In developing countries, there is a 
shortage of resources and skilled manpower and a large num-
ber of patients. To overcome these problems, an indigenous 
technique of pleuroscopy has been developed in our institute. 
In this technique, medical thoracoscopy is done by using a set 
of patented conduits and a fibre-optic bronchoscope. In this 
study, we describe our experience with this technique of pleu-
roscopy in undiagnosed cases of exudative pleural effusion. 
Methods: 156 undiagnosed cases of exudative pleural effu-
sion were conducted over a period of two and half years. 
Indigenous technique of pleuroscopy, permitted thorough 
exploration of the pleural space, permitting multiple biopsies 
to clinch the diagnosis. 
Results: The appearance of pleura showed as inflamed/red-
dened pleura in 29 (18.6%) cases, thin transparent adhesions 
in 31 (19.9%), thin transparent loculations in 26 (16.7%) , thick 
loculations in 12 (7.7%) , hard pleural surface in 11 (7%), large 
nodules/masses in 13 (8.4%), small milliary seedlings or sago 
grain appearance in 18 (11.5%), scattered masses or nodules 
in 13 (8.4%) and broncho-pleural fistula in 3 (1.9%) cases. 
Histopathological analysis showed chronic inflammation in 
40.8% (58), Tubercular lesions in 25.4 % (36) of patients. There 
were three cases each of Primary Aspergillosis and malig-
nant mesothelioma, and the rest 26.9% (42) were malignant 
metastasis in the pleura. The diagnostic yield of pleuroscopy 
pleural biopsy was 91% (142). Follow-up chest x-rays after 
six months showed significant reduction in residual pleural 
thickening (RPT).
Conclusion: The Indigenous Pleuroscopy technique is an 
efficient procedure and has good diagnostic and therapeutic 
yield for undiagnosed exudative pleural effusions. It also 
reduces morbidity, complications, disease progression, and 
has a significant role in reduction of RPT.
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Fluid quantity

Small
Moderate
Large
Total

Type of fluid

Seropurulent
Purulent
Hemorrhagic
Straw coloured
Total

Type of organism detected

Staphylococcus species
Streptococcus species
Pseudomonas species
Mycobacterium tuberculosis
Aspergillus species
Klebsiella
Mixed growth
No organism detected 
Total 

Male

19
68
26
113

Male

17
22
13
61
113

Male

18
15
4
29
2
1
10
34
113

Female

12
21
10
43

Female

7
9
8
19
43

Female

7
4
0
14
1
0
4
13
43

Total

31
89
36
156

Total

24
31
21
80
156

Total

25
19
4
43
3
1
14
47
156

12.2%
43.6%
16.7%
72.4%

10.9%
14.1%
8.3%
39.1%
72.4%

11.5%
9.6%
2.5%
18.6%
1.3%
0.6%
6.4%
21.8%
72.4%

7.7%
13.5%
6.4%
27.6%

4.5%
5.7%
5.1%
12.1%
27.6%

4.5%
2.5%
0%
8.9%
0.6%
0%
2.5%
8.3%
27.5%

19.9%
57.1%
23.1%
100%

15.4%
19.9%
13.5%
51.2%
100%

16.0%
12.1%
2.5%
27.5%
1.9%
0.6%
8.9%
30.1%
100%

Table 1: Sex-wise categorisation of  
all patients based on quantity of fluids

Table 2: Differentiation on basis of type of fluid

Table 3: Detection of organism

the puncture of parietal pleura a finger was passed in pleural 
cavity to assess adhesions.

The pleuroscopy conduits are specially designed medical 
grade stainless steel tubes with specially angulated body, beveled 
patient end, appropriate viewer’s end, air tubes, non-traumatic 
edges, smooth inner surfaces and detachable handles. The fol-
lowing are the varieties of conduits in this technique:

1. Simple basic conduits (SBC): This device is used to drain 
chest contents faster without soiling the linen. It is also used for 
maintaining the tract, which may go sometimes zigzag. Putting 
a chest tube later will be an easier operation after the use of this 
conduit.

2. Simple short curved conduits (SSC): These conduits 
without window are used for shorter radius study of parietal 
pleura. They can also guide catheter insertion.

3.  Parietal Pleuroscopy Conduits – Introducer (PPCi): These 
conduits without any window designed for large radius pari-
etal pleural exploration around stoma. These are multipurpose 
conduits used in breakage of adhesions, opening of loculi and 
guiding chest tube in desired direction.

4. Parietal pleuroscopy conduit – Retractor (PPCr): This 
instrument has a spatula-like patient end to be used to retract 
the lung to visualise better. This also can protect the fibre-optic 
bronchoscope from the heat of cautery.

5. Visceral pleuroscopy conduits 
(VPC): This variety has a conical patient 
end with the window on convexity, for 
general inspection of visceral pleural 
surface.

The SBC was inserted in the stoma to 
aspirate maximum fluid. After assess-
ing the pleural cavity with finger, the 
SBC was replaced with SSC, and then a 
video fibre-optic bronchoscope (Olympus 
BF Type 1T150 with Olympus CV-150 
light source) was passed through it. An 
assistant held the conduit in place and 

schematic inspection of short radius parietal pleura was 
done and then, as described above, the conduits were used 
in a serial manner one after another to see all parietal, 
visceral, costal and diaphragmatic surface. The biopsy of 
abnormal area was obtained with usual biopsy forceps 
(Olympus EndoJaw Alligator Jaw-Step Fenestrated with 
and without Needle). Pleural bite was taken under vision 
with forceps. Pleural fluid and biopsy was collected and 
sent for analysis. Adhesions were gently broken using 
indigenous pleuroscopy conduits (SCC, PPCi, PPCr). 

We have done following therapeutic interventions:
1. Opening of loculi: PPCi is very useful in opening 

loculi by blunt dissection under vision thus removing all 
the pleural contents, irrespective of loculi. 

2. Adhesiolysis: In case of thin adhesions and locula-
tions, blunt dissection was done with conduits itself.

After the procedure completed, bronchoscope and 
the conduits were removed and suitable chest tube was 
inserted. Chest drain was connected to under water-seal. 
Post-operative management was done in ward as usual. 

Once the lung had expanded and drain output had decreased 
to less than 50ml per 24 hours, the chest drain was removed 
and a chest x-ray done. 

To study residual pleural thickening (RPT) follow-up chest X-
ray posteroanterior view done six months after pleuroscopy. RPT 
was defined in a posteroanterior chest radiograph as a pleural 
space of >2 mm measured in the lower lateral chest at the level 
of an imaginary horizontal line intersecting the diaphragmatic 
dome.14 RPT was divided in four groups as 0-2mm, 3-5mm, 
6-9mm and ≥ 10 mm. RPT was compared between x-ray at the 
time of removal of intercostal drainage tube and after six months.

Results
173 patients with undiagnosed exudative pleural effusion were 
enrolled during the study period. Of these, three had bleeding 
tendencies, 10 did not give consent and one was hemodynami-
cally unstable. The remaining 156 patients (72.4% males and 
27.6% females) were found to be suitable for further study. 

The results are shown in tabular form under six headings: 
quantity of fluids; type of fluids; isolation of organisms; pleural 
appearance on pleuroscopy with indigenous technique; histo-
pathological diagnosis obtained with indigenous technique of 
pleuroscopy; and status of residual pleural thickening before 
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Pleural 
thickening 

0-2mm
3-5mm
6-9mm
≥10mm

No. cases 
(post-op)

84
39
23
10

No. cases 
(+6 months)

110
35
12
3

Inference

Increased
Decreased
Decreased
Decreased

Pleural finding

Inflamed/ reddened pleura
Thin transparent adhesions
Thin/ transparent loculations
Thick loculation 
Hard pleural surface
Large nodules/masses 
Small milliary seedlings/Sago 
grain appearance
Scattered masses or nodes
Brocho-pleural fistula
Total

Histopathological results

Chronic Inflammation
Tubercular lesions
Metastasis in the Pleura
Primary Aspergillosis
Mesothelioma
Non-specific/fibrotic changes
Total 

No. cases

29
31
26
12
11
13
18

13
3
156

No. cases

58
36
42
3
3
14
156

%

18.6
19.9
16.7
7.7
7
8.4
11.5

8.4
1.9
100

%

37.2
23.1 
26.9
1.9
1.9
9
100

Table 4: Gross appearance of pleura on pleuroscopy

Table 6: Residual pleural thickening  
before and after indigenous pleuroscopy

Table 5: Histopathological diagnosis obtained 
with indigenous technique of pleuroscopy

and after indigenous pleuroscopy.
In assessing the quantity of pleural fluid, Nironov et al cat-

egorised effusions occupying less than one-third, one-third to 
two-thirds and greater than two-thirds of the hemithorax as 
‘small’, ‘moderate’ and ‘large’, respectively.15

Table 6 shows initially there were more patients with  
shadows of pleural thickening in 3-5mm, 6-9mm and ≥10 mm 
group in x-ray taken at the time of ICD (Inter-costal Drainage) 
removal which decreases significantly( p =0.043 by chi-square 
test) after six months of pleuroscopy. Patients from more pro-
nounced group of thickened pleural shadows shifted towards 
minimal thickened group (0-2mm) in follow-up x-ray after six 
months.

Discussion
We have presented the data of 156 patients who underwent 
pleuroscopy with the indigenous technique in undiagnosed 
cases of exudative pleural effusion. We included patients for 
pleuroscopy in whom initial diagnostic work-up with pleural 
fluid analysis and three pleural fluid cytology did not give any 
diagnosis. 

In our study, we have 113 (72.4%) males and 43 (27.6%) 
females, with the majority of patients having had symptoms 
for between 15 days and two months. These patients also took 
treatment before our intervention, so the effects of treatment may 
also persist in some cases like tuberculosis and other infections.

For our technique, it is mandatory that there should be some 
free fluid for entry of the conduits and assures the safety of the 
procedure which indicates one had reached to the pleural space. 
After entering that area, further exploration and intervention is 
possible even in complicated pleural effusions to drain all the 
loculi. Thus, our technique has an added advantage. 

Table 2 reveals that the straw-coloured fluid was predominant 
finding in undiagnosed cases of exudative pleural effusions in 
our study. Straw-coloured fluid is so far commonly equated to 
tubercular etiology. The corroboration with other investigations 
it has been found that straw-coloured fluid was associated with 
even non-tubercular diseases. 

We have got various range of organisms detected in pleural 
fluid in which Mycobacterium tuberculosis was commonest or-
ganism and rest are enumerated in Table 4. Although maximum 
sample (30.1%) showed no organism detected. This result may 
be due to many patients being already on treatment previously 
or may be due to non-infective pathology. 

We have got diversified range of pleural appearance with in-
digenous technique of pleuroscopy and every case was different. 
We tried to classify pleural appearance and finding in different 
categories in which pleuroscopy appearance of pleura showed: 
inflamed/reddened pleura in 29 cases (18.6%), thin transparent 
adhesions in 31 cases (19.9%), thin transparent loculations in 26 
cases (16.7%), thick loculations in 12 cases (7.7%), hard pleural 
surface in 11 cases (7%), large nodule/masses in 13 cases (8.4%), 
small milliary seedlings or sago grain appearance in 18 cases 
(11.5%), scattered masses or nodules in 13 cases (8.4%), and 
broncho-pleural fistula was observed in 3 cases (1.9%). While 
doing pleuroscopy the feel of pleura varied from soft to relatively 
subjective feeling appreciated with the touch of biopsy forceps. 
It can be either due to calcification, thick fibrosis or malignan-

cies. Adhesiolysis and opening of loculations were done which 
optimised the success of procedure with proper drainage of 
pleural fluid and faster re-expansion of the affected lung.

The yield of thoracoscopic pleural biopsy was 91% (142/156). 
Similar experience with medical thoracoscopy has been de-
scribed from other centres. Kendall et al5 reported yield of thora-
coscopic pleural biopsy to be 83% in their study of 48 patients. 
Tscheikuna et al6 described their experience from Thailand (n=86) 
and thoracoscopy was diagnostic in 95% of 34 patients. Ng et 
al7 could achieve diagnosis with thoracoscopic pleural biopsy 
in only 45.5% (10/22) patients. In a majority of patients in our 
study, pleuroscopy guided pleural biopsy yielded diagnosis in 
undiagnosed exudative pleural effusion revealed the results 
as chronic inflammation followed by metastasis in the pleura. 
42 cases were diagnosed as pleural metastasis, three cases of 
mesothelioma and three cases of primary aspergillosis. The 



32 African Journal of Respiratory Medicine Vol 14 No 1 September 2018

Original Article

cases of mesothelioma and aspergillosis which were diagnosed 
after indigenous pleuroscopy were on anti-tubercular treatment 
on the basis of ADA (adenosine deaminase) and lymphocytic 
predominance. These results are indicative of diagnostic efficacy 
of indigenous pleuroscopy. The yield is comparably higher be-
cause of combination of diagnostic modalities including smear 
examination, conventional culture, CBNAAT and histopatho-
logical examinations. 

On moving towards its therapeutic spectrum with indigenous 
pleuroscopy, we found most of the patients with exudative 
pleural effusion had thin to thick adhesions between parietal 
and visceral pleura and most likely would be responsible for 
building up of loculations if not broken. Indigenous pleuroscopy 
was used efficiently in breakage of these thin to thick adhesions 
with minimal to no bleeding. Multiple loculations in chronic 
cases of exudative pleural effusion, indigenous pleuroscopy 
showed satisfactory results with expansion of lung and clear-
ance of loculations and pleural fluid. In cases showing nodular 
lesion biopsy from diseased site was easily taken because of 
proper manipulation of bronchoscope with conduits. The result 
obtained with the indigenous technique after biopsy was 91%, 
comparable with most other studies such as Munavvar et al.,8 
Wang et al.,9 Blanc et al.,10 Law et al.,11 Tscheikuna,6 Diacon 
et al.,12 and McLean et al.13 Indigenous pleuroscopy showed 
convincing results in diagnostic and therapeutic spectrum of 
interventional pleuroscopy. As we can see after pleuroscopy in 
already diagnosed cases of exudative pleural effusion, it changes 
the previous diagnosis and course of treatment in 30.8% (48) 
of total patients undergoing pleuroscopy. If we look towards 
therapeutic spectrum of indigenous pleuroscopy, it showed 
dramatic results after adhesiolysis and breakage of loculations 
which were easily and convincingly performed. It reduces the 
chances of residual pleural thickening and causes rapid expan-
sion of the affected lung after pleuroscopy.

RPT of exudative pleural effusion is one of major complica-
tion which leads to reduction in forced vital capacity (FVC) and 
total lung capacity (TLC). On comparing thickness of shadows 
of pleural thickening at the time of removal of intercostal drain-
age tube with RPT after six months of Pleuroscopy, we found 
significant decrease in RPT in follow up chest x-ray after six 
months in all pre divided groups. No cases have shown increase 
in residual pleural thickening after pleuroscopy.

A variety of complications associated with thoracoscopy have 
been described in the literature,3,6,10-13 such as subcutaneous 
emphysema(0.6-4.9%), air leak (0.5-8.1%), empyema (0.5-2.7%), 
haemorrhage (0.3-0.4 %), shock (0.2%), and chest wall seeding by 
malignancy (0.5-4.0%). We had no such complication with this 
indigenous technique of pleuroscopy although some patients 
presented with complaints of residual pain after removal of 
ICD, which got relieved in subsequent follow-up visits with 
analgesics and physiotherapy.

Conclusion
Medical pleuroscopy with the indigenous technique is an effi-
cient procedure and has good diagnostic and therapeutic yield 
in patients with undiagnosed exudative pleural effusions. It 
reduces morbidity, complications and disease progression and 
plays a significant role in reducing residual pleural thickening.
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