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ABSTRACT
Background: Medical thoracoscopy is a minimally invasive procedure for diagnosing and treating pleural diseases
especially undiagnosed exudative pleural effusion. It is cost effective and safe. The diagnostic yield in undiagnosed
pleural effusion is excellent.
Methods: This prospective observational study was done in Government Chest Disease hospital of Government
Medical College, Srinagar during the period between December 2015 to Dec 2016.Thirty undiagnosed pleural
effusion patients after thoracocentesis and who fulfilled inclusion and exclusion criteria’s were included in the study.
Medical thoracoscopy using rigid thoracoscope was started for the first time in our hospital and was done in these
enrolled patients. Clinical, Thoracoscopic findings and histopathological data of the patients were collected
prospectively and analysed.
Results: Maximum patients were in the age group of 41-50 years. Most common Thoracoscopic finding was multiple
nodules (40%) followed by sago grain infiltration (33.4%). Malignancy was the most common HPE finding of pleural
biopsy (46.6%) followed by TB (33.3%). All nodules (13) turned out to be malignant while all sago grain appearance
pleura (10) turned out of to be TB. The overall diagnostic yield is 80% as a whole and 96% among patients who had
thoracoscopic pleural findings.
Conclusions: Medical Thoracoscopy is a safe and easy outpatient procedure and an excellent diagnostic tool for
undiagnosed exudative pleural effusion. The diagnostic yield is quite high and complications of procedure are
negligible.
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INTRODUCTION
Pulmonologist commonly encounter patients with
pleural disease like pleural effusion, pneumothorax,
pleural wall thickening and pleural mass. Pleural fluid
aspirate
for
biochemical,
cytological
and
microbiological analysis is the initial investigation to
diagnose the etiology of effusion. Blind pleural biopsies
may help in additional cases but complications like
bleeding and pneumothorax are common. Undiagnosis
even after these two procedures is seen in 25-40% of

effusions.1,2 Medical thoracoscopy remains the gold
standard procedure for diagnosing these patients.3 The
first thoracoscopy was performed using a cystocope in
1866 by F.R. Cruise in Ireland.4 It was followed
subsequently by a paper by H.C. Jacobaeus in 1910.5
Medical thoracoscopy also known as pleuroscopy is a
safe and minimally invasive procedure in trained hands
of pulmonologist which can be performed under local
anaesthesia in an endoscopy suite. It allows
pulmonologist to enter the pleural space, inspect it and
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perform limited diagnostic and therapeutic procedures
like taking pleural biopsy from suspicious areas,
adhesinolysis and chemical pleurodesis.6 Surgical
Thoracoscopy or VATS a unlike medical thoracoscopy
is done under GA with single lung ventilation.
Both rigid and semi rigid thoracoscopes remain
valuable in the evaluation and management of pleural
disease but majority of centers use a rigid thoracoscope
as this allows excellent visualization and inspection of
thoracic cavity and permits adequate sized biopsies to
be obtained.7 Semi flexible thoracoscopes are bit
similar to bronchoscope and pulmonologist find them
easy to handle, but the potential disadvantage is that
working channel is narrower which permits only
smaller biopsies from pleural cavity.7
Majority of thoracoscopy is done via single port but on
occasional circumstances, one more port may be made
for taking biopsies.7

•

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

We performed medical thoracoscopy with rigid
thoracoscope under local anesthesia in these patients
who met the following Inclusion and exclusion criteria
as under;
Inclusion criteria
•
•
•
•
•
•
•

Massive to moderate pleural effusion on CT.
Patients having pleural effusion with exudative
nature on analysis.
Lymphocyte predominant
ADA levels must be less than 70 IU/L
Negative M cells on cytology of pleural fluid
Endobronchial lesion detected on FOB
No known underlying lung pathology causing
pleural effusion like pulmonary tuberculosis or
malignancy.

Medical thoracoscopic guided pleural biopsy from
suspicious sites under direct vision allows diagnosis of
TB in 99% of patients as against 51%patients using
closed pleural biopsy. Diagnosis of malignant pleural
effusion can be achieved in 95% of patients with
thoracoscopy.8 Complications in medical thoracoscopy
are rare, although occasional surgical emphysema,
minor bleeding and infection can be seen.

Exclusion criteria

The present study was aimed to report our first
preliminary experience from Kashmir valley of using
thoracoscope in undiagnosed exudative pleural
effusions in terms of Clinical characteristics of patients,
complications, thoracoscopic and Histopathological
findings.

•
•
•
•
•

METHODS

Medical Thoracoscopy was done in these enrolled
patients using Karl storz rigid thoracoscope (Figure 1)
and endoscopy system under local anesthesia in
endoscopy room.

This prospective observational study was conducted in
Chest Disease Hospital of Government Medical
College, Srinagar. This hospital is the tertiary care
hospital for all TB and Respiratory disease patients and
is the only center in Kashmir valley where medical
thoracoscopy is done. This study was done over a
period of one year from December 2015 to December
2016.

•
•
•
•
•
•

Mild effusion on CT
Transudative effusion
Paediatric patients below 12 years of age
High ADA levels
Endobronchial growth
Neutrophil predominant exudative pleural effusion
as per Light’s criteria
Pleural fluid ADA levels more than 70 IU/L
Smear positive pulmonary tuberculosis
Known primary malignancy
Surgically unfit
Patients with bleeding diathesis.

Total number of patients enrolled in the study were 30
and were chosen from the patients admitted in the ward
with undiagnosed exudative pleural effusion.
Undiagnosed pleural effusion was defined as failure to
achieve diagnosis by microbiological, biochemistry and
cytological analysis of pleural fluid. Pleural fluid was
considered as an exudate if one or more of the
following Light’s criteria were met
•
•

Pleural fluid protein/serum protein - >0.5
Pleural fluid LDH/serum LDH - >0.6

Figure 1: Karl storz rigid thoracoscope,
trocars and biopsy forcep.
Pleural cavity was inspected for any nodules, mass or
any other abnormality. Pleural biopsies were taken in
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all patients from suspicious areas and send for HPE
even in those patients who had apparently normal
looking pleura. Details of each of these patients were
also noted in terms of Demographic characteristics,
thoracoscopic findings and complications. Results were
analysed and are summarized in table.

infiltration (33.4%) (Figure 3), adhesions (6.6%)
(Figure 4).
Normal pleuron was seen in 16.7 %. Single nodule
(Figure5) was found in 1 patient (3.3%) (Table 2).

RESULTS
Maximum patients were in the age group of 41-50
years. Maximum males and females were also seen in
the same age group. Male to female ratio was 1:1. The
youngest was 25 years and oldest 74 years (Table 1).
Table 1: Age and sex distribution of cases.
Age groups
20-30
31-40
41-50
51-60
61-70
71-80
Total

Male
1
4
5
3
1
1
15

No of patients
Female
1
2
6
4
1
1
15

Total
2
6
11
7
2
2
30

Figure 4: Adhesions on thoracoscopy.

Figure 5: Adhesions on thoracoscopy.
Malignancy was the most common HPE finding of
pleural biopsy (46.6%) followed by TB (33.3%),
Nonspecific (20%) (Table3).
Table 2: Thoracoscopic findings in study group.
Figure 2: Multiple nodules seen on thoracoscopy.
Findings
Multiple Nodules
Single nodule
Adhesions
Sago grain infiltration.
Normal Pleura

Number
12
1
2
10
5

Percentage
40
3.3
6.6
33.4
16.7

Only two types of malignant lesion were seen in our
patients. Adenocarcinoma was the most common (57%)
while malignant mesothelioma was seen in (43%).
(Table 4).
All nodules were seen in malignant group while all sago
grain appearance pleura turned out of to be TB.10,13
Figure 3: Sago grain infilitraion on thoracoscopy.
Most common Thoracoscopic findings were multiple
nodules (40%) (Figure 2) followed by sago grain

Out of 2 adhesions, one was malignant while the other
was nonspecific findings.
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Table 3: Histopathology results from pleural biopsy.
Findings
TB
Malignancy
Nonspecific

No of patients
10
14
6

No. of patients
33.3
46.6%
20.1

No specific diagnosis was offered to 6 patients who had
nonspecific findings on HPE making and out of which 5
had normal looking pleura.
Table 4: Typing of malignant lesions.
Type of lesion
Adenocarcinoma
Malignant
mesothelioma

No of patients
8

Percentage
57

6

43

The overall diagnostic yield is 80% as a whole and 96%
among patients who had thoracoscopic pleural findings
(Table 5).
Table 5: Correlation of HPE findings and
thoracoscopic findings.
Thoracoscopic
Findings
Nodules
Adhesions
Sago grain
appearance
Normal pleural

Malignancy

TB

Nonspecific

13
1

1
10
5

Complications were seen in 2 patients, one had
empyema while other had subcutaneous emphysema
(Table 6).

Yellow coloured fluid was seen in 6 patients (21%) and
had nonspecific HPE findings. In 80% of TB, colour of
fluid was straw (Table 7).
DISCUSSION
Pleural effusion remains undiagnosed in significant
number of patients even after routine pleural fluid
analysis and blind core biopsy. Medical thoracoscopy is
a safe and valuable tool for diagnosis in such
undiagnosed pleural effusions, particularly for patients
with high probability of malignancy. The cost
effectiveness of thoracoscopy is better in view of its
better yield and lesser duration of hospital stay.
Pleural effusion of undetermined etiology has been
noted in all age groups in the present study, the age of
the patients ranged from 25-74years. The youngest
patient’s age was 25 and the oldest patient’s age was 80
years. This is similar to studies by Shaheen et al where
youngest and oldest patient was 26 and 72-year-old
respectively.9
The maximum numbers of patients were from age
group 41-50 years and the mean age was 49.7. years.
Mean age was found to be, 49 year, 48.68 year 51.3
year in similar studies by Prabhu and Narasimhan,
Mootha et al, and Helala et al respectively. 10-12
In this study, males and females are equal in number
which is in contrast to many studies where male
predominance is seen. 11, 12 Most common
Thoracoscopic findings were multiple nodules (40%)
followed by sago grain infiltration (33.4%) Helala et al
and Prabhu and Narasimhan found nodules in 77%
and 48.5% respectively while Sago grain appearance
was seen in 12.5% &12% respectively
in their
studies.10,12

Table 6: Complications.
Nature of complications
Empyema
Subcutaneous emphysema
None

No of patients
1
1
28

Hemorrhagic fluid was seen in 16 patients (53%), out of
which 14 had malignancy while 2 had TB. Straw colour
fluid was seen in 8 patients (26%) and all of them had
TB.
Table 7: Nature and colour of pleural effusion
Type/Colour

Malignant

Haemorrhagic
Straw
yellow

14

Nonspecific

TB
2
8

6

Normal appearing pleura was seen in 16.7 % of our
patients which is quite high in comparison to other
studies were it was seen to be 2.5%, 1.5% and 8%.
The probable reason may be that since the procedure
was started first time in Kashmir in our hospital, there is
a possibility we missed findings and labeled them as
normal pleura.10,12,13 Adhesions were seen in 6.6% of
our study patients which is similar to a study which
found it in 7.5% while in contrast two studies found it
in 18% and 38% .10,12,13
Malignancy was the most common HPE finding of
pleural biopsy (46.6%) followed by TB (33.3%),
Nonspecific (20%).
Helala et.al, Haung et.al.,
Tscheikuna et al and Prabhu and Narasimhan found
malignancy in 70%, 44.7%, 45.35% and 35%
respectively.10,12,14,15 Helala et.al, Haung et.al. and
Prabhu and Narasimhan found TB in 22.5%, 36.2% and
23.5% respectively.10,12,14
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Only two types of malignant lesion were seen in our
patients. Adenocarcinoma was the most common (57%)
while malignant mesothelioma was seen in (43%). Our
findings are in accordance to Helela et.al who found
malignant pleural mesothelioma in (53.6%) of
malignant patients and Abdollah et al who found
malignant pleural mesothelioma in (47.06%) of
malignant patients.12
The results of our study contradict the results of Prabhu
and Narasimhanwho found malignant pleural
mesothelioma in 12.5% of their malignant patients and
Abhishek agarwal et. al who found malignant pleural
mesothelioma in 7.6% of patients. Nonetheless, in a
study by Asmita M et al., mesothelioma was not
reported.10, 20 Adenocarcarcinoma was seen in 62.5% of
patients in study of Prabhu and Narishman (10) and in
76.9% in study of Abhishek Agarwal et.al.21
All patients with nodules (100%) turned out to be
malignant. Helala et.al. found that 92.9% of patients
who had nodules had malignant pleural effusion while
Prabhu and Narasimhan found that >70% of patients
who had nodules had malignant lesion.12, 10 All sago
grain appearance pleura (100%) turned out of to be TB
which is exactly similar to what Helalaet.al. and Prabhu
and Narismhan et.al. reported.12, 10 Out of 2 adhesions,
one was malignant while the other was nonspecific
findings. Helalaet.al. reported 100% of patients who
had adhesion had non-malignant lesion while Prabhu
and Narismhan reported >96% of patients who had
adhesion had chronic or sub-acute inflammation (nonmalignant lesion .12, 10
Pleural fluid cytology and closed pleural biopsy are the
two commonly applied procedures for the diagnosis of
pleural effusion before thoracoscopy is performed.13
The diagnostic yield of cytology in malignant pleural
effusion varies between 30% and 80% (13). Closed
pleural biopsy increases the yield by about 10% and
40% in malignant and tuberculous pleural effusions,
respectively.13 However, the diagnostic yield of
thoracoscopy is about 93% in both malignant and
tuberculous pleural effusions.13 Hence, thoracoscopy is
an excellent diagnostic procedure and besides this it
provides the direct visualization of biopsied areas,
which in turn increases the diagnostic yield.13 No
specific diagnosis was offered to 6 patients (20%) who
had nonspecific findings on HPE and out of which 5
had normal looking pleura.
The overall diagnostic yield in our study was 80% as a
whole and 96% among patients who had thoracoscopic
pleural findings. Similar low diagnostic yield were
reported by Law et al, Ng et al and Thangakunam et al
as 66.7%, 79%, and 45.5% respectively.16-18 In contrast
high diagnostic yield were reported by many studies
like Prabhu and Narasimhan, Helela et.al and Haung
et.al and Wang et al as 97%, 95% , 93.6% and 93%
respectively.10, 12,14,19

There are probably many reasons for low diagnostic
yield in our study as compared to others; In some
studies, they have included a category of nonspecific
inflammation as one diagnosis but we included all
nonspecific inflammation as Non-diagnsostic category;
The other reason may be due to insufficient pleural
biopsy samples; Also being new to thoracoscopic
procedures, we may have missed some significant
pleura findings and labeled them incorrectly as normal
pleura and took biopsy from normal pleura and it could
also reflect the learning curve for the pulmonologists
Serious complications following thoracoscopy are rare.
The procedure is generally considered to be safe and
well-tolerated, especially with semi-rigid instruments
with no reported mortality to date. We did not have any
mortality with use of rigid thoracoscope but Mortality
rates with rigid instruments are reported to be between
0.09% and 0.24%. 22, 23, 24
Our Complication rate was 6.6 %( 2 patients), one
patient had empyema while the other had surgical
emphysema.
Similar
complication
rates
and
complications were seen in other studies like Helela
et.al where 4 patients developed complications, one
developed surgical emphysema and the other three
transient pain and In Prabhu and Narasimhan series
only 4 patients (5.8%) had minor complications like
subcutaneous emphysema. This low rate of
complication was also comparable with most other
studies like studies by Munavvar et al. and Mehta et al.
10, 12,25 26
Hemorrhagic fluid was seen in 16 patients
(53%), out of which 14 (87.5%) had malignancy while
2 had TB. Straw colour fluid was seen in 8 patients
(26%) and all of them had TB. Yellow coloured fluid
was seen in 6 patients (21%) and had nonspecific HPE
findings. In 80% of TB, colour of fluid was straw. Our
findings were similar to in a study by Shaheen et al [44]
in which hemorrhagic pleural effusion was seen in
(47.5%) but different to it in relation to straw colour
becoz it was seen in 20 patients (50%) and one (2.5%)
presented with green colored pleural effusion. The
majority of patient in our study (87.5%) and in their
study (79%) of patients with hemorrhagic effusions
were finally diagnosed as malignant.
CONCLUSION
With our Limited first experience from valley, we
believe medical thoracosopy should be performed in
patients with exudative pleural effusion who cannot be
diagnosed by thoracentesis. Closed biopsy in view of
high complications and safety of thoracoscopy, should
be avoided. Thoracoscopy enables the clinician to
sample the pleura while inspecting the pleural cavity. It
has a high diagnostic yield and almost negligible
morbidity and mortality rates. Malignant pleural
effusion and TB forms the bulk of the undiagnosed
pleural exudative effusion.
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