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ABSTRACT

Background: Pleural tuberculosis (TB) diagnosis is a challenging clinical entity. Medical thoracoscopy (MT) is quickly replacing
other diagnostic methods as the preferred diagnostic method for exudative pleural effusions. This study aimed to describe the gross
MT findings in pleural TB and to evaluate the accuracy of these findings in the diagnosis of pleural TB in terms of sensitivity and
specificity. Methods: This is a retrospective descriptive study involving all patients who underwent MT in the pulmonary department
of Hamad General Hospital, from January 2014 to December 2019 to determine the etiology of undiagnosed pleural effusions.
Results: We studied 400 cases, 353 (88.3%) were male and 47 (11.7%) were female. Their mean age was 37.49+12.46 years.
Gross MT findings included free fluid 400 (100%), nodules 307 (76.8%), adhesions 226 (56.5%), pleural thickening 382 (95.5%),
and pleural hyperemia 366 (91.5%). Confirmed cases of pleural TB based on histomicrobiologic studies were 320 (80.0%). The
specificities of pleural nodules, adhesions, thickening, and hyperemia were 52.50%, 11.25%, 50.00%, and 25.00%, respectively.
While the sensitivities for pleural nodules, adhesions, thickening, and hyperemia were 58.75%, 97.19%, 83.44%, and 95.62%,
respectively. Conclusion: Gross MT findings without pleural nodules, hyperemia, and thickening can be used to rule out pleural
TB, thereby allowing the treating physician to postpone antitubercular therapy until the final diagnosis is confirmed. However, the
presence of these gross findings has no significant association with pleural TB. On the other hand, pleural adhesions showed low
sensitivity and specificity for pleural TB.
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of extrapulmonary TB, although the incidence varies by
region [1]. Pleural TB, which accounts for 10-48% of all
cases worldwide [2-7], remains a diagnostic challenge and cannot

P leural tuberculosis (TB) is one of the most common sites

be diagnosed based on clinical findings that are quite complex,
nonspecific, and similar to other diseases, including pneumonia
and cancer. Blood biochemistry, complete blood cell count, and
radiographic studies are of limited diagnostic value. Acid-fast
smear of pleural fluid has a low yield and cultures require weeks
to give results and are positive in 30—70% of diagnosed cases [8].
Polymerase chain reaction (PCR) analysis for rapid detection
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of bacillus tubercles in pleural fluid has low yield, and the role
of other biomarkers such as adenosine deaminase and gamma
interferon is less well described and currently being evaluated as
diagnostic tools [8,9].

Medical thoracoscopy (MT) with targeted biopsy provides
a quick and correct diagnosis in 63—100% of cases and should
be carried out early in suspected cases [8-11]. The characteristic
gross findings documented by thoracoscopy in pleural TB
include adherence, thickening, nodules, pleural hyperemia, and
plaques [12]. The accuracy of these macroscopic findings in
suspecting pleural TB is not widely studied worldwide. This
study aimed to describe the gross MT findings in pleural TB
and to evaluate the accuracy of these findings in the diagnosis of
pleural TB in terms of sensitivity and specificity.
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MATERIALS AND METHODS
Study Design, Population, and Setting

This was a retrospective descriptive study of all patients who
underwent MT to determine the cause of undiagnosed exudative
pleural effusions after initial hematological, microbiological,
and cytological analyses were inconclusive. In the present study,
exudative pleural effusion was diagnosed using Light’s criteria.
The study was carried out in the pulmonary department of Hamad
General Hospital (the only tertiary referral center in Qatar that
performs MT) from January 1, 2014, to December 31, 2019.

Procedure

All patients underwent diagnostic MT under local anesthesia. The
pleural space was systematically examined, and a biopsy of the
visible nodules, adhesions, pleural thickening, and hyperemic
areas was taken and sent for histopathology, Ziehl-Neelsen
stains, TB culture, and TB-PCR. Pleural fluid was sent for Ziehl—
Neelsen staining, TB-PCR, and TB culture. An intercostal drain
was inserted for up to 48 h.

Case Definitions

Pleural effusions were diagnosed as tuberculous when at least
one of the following criteria was met [9]: (1) Caseous necrotic
granulomas were found in pleural biopsy tissue specimens; (2)
TB-PCR, Ziehl-Neelsen stain, or Lowenstein culture of pleural
fluid or biopsy tissue samples were positive for Mycobacterium
tuberculosis (MTB); or (3) a sputum culture finding was positive
for MTB in the presence of exudative pleural effusion.

Sample Size

All cases with undiagnosed exudative pleural effusion that was
identified during the study period were involved in this study
(complete enumeration).

Data Collection

We obtained the list of patients who underwent MT during the
period of study from the records of the pulmonology unit at Hamad
General Hospital. The electronic medical records of the patients
were reviewed retrospectively and the following variables were
retrieved: age, gender, origin (distribution according to 5 regions of
the national territory), occupation, symptoms (cough, dyspnea, fever,
weight loss, and pleuritic pain), and results of pleural fluid study.
The gross MT findings were classified into four patterns: pleural
hyperemia, nodules, pleural thickening, and pleural adhesions.

Statistical Analysis

This study used simple descriptive statistics. Data were presented
as the mean+SD for quantitative variables, whereas qualitative

variables were described as numbers and percentages. To assess
the accuracy of the findings in the diagnosis of pleural TB, we
used the medical calculator (MedCalc) [13], to calculate the
accuracy of tests in terms of sensitivity and specificity.

Ethical Aspects

This study obtained ethical approval from the research committee
at Hamad Medical Corporation (Protocol # MRC-01-20-175).

RESULTS

From January 1, 2014, to December 31, 2019, we studied
400 cases of exudative pleural effusion who underwent MT in
the Department of Pulmonology, Hamad General Hospital, Doha,
Qatar. The mean age of the patients was 37.49+12.46 years
(range: 19-89 years). Out of 400, there were 353 (88.3%) male
and 47 (11.7%) female patients. Most of our patients were non-
Qataris, particularly from the Indian subcontinent (Table 1).

The gross MT findings included free fluid 400 (100%),
nodules 307 (76.8%), adhesions 226 (56.5%), pleural thickening
382 (95.5%), and pleural hyperemia 366 (91.5%). Confirmed
cases of pleural TB based on histomicrobiologic studies were
320 (80.0%). Non-TB cases included acute/chronic inflammation
37(9.25%), malignancy 27 (6.75%), fibrinous exudate 10 (2.5%),
and others 11(2.75%) (Table 2).

We compared the gross MT findings with the final diagnosis
to assess the accuracy of these findings in diagnosing pleural TB
in terms of sensitivity and specificity. The specificities of pleural
nodules, adhesions, thickening, and hyperemia were 52.50%,
11.25%, 50.00%, and 25.00%, respectively, while the sensitivities
for pleural nodules, adhesions, thickening, and hyperemia were
58.75%, 97.19%, 83.44%, and 95.62%, respectively. Table 3
summarizes the diagnostic accuracy of the gross MT findings in
the diagnosis of pleural TB.

DISCUSSION

Pleural biopsy gives a better diagnostic value than pleural fluid
alone. It can be obtained by different procedures including closed
pleural biopsies, thoracoscopy, or open surgical biopsies [14]. MT

Table 1: Demographic characteristics of participants

Variables N (%)/Mean£SD
Age (years) 37.49+12.46 (19-89)
Sex
Male 353 (88.25)
Female 47 (11.75)
Nationality
Indian subcontinent 227 (56.75)
African 96 (24.00)
Filipino 41(10.25)
Middle East 23 (5.75)
Others 13 (3.25)

SD: Standard deviation
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Table 2: Accuracy of the gross medical thoracoscopy findings in
the diagnosis of pleural TB

Findings Sensitivity Specificity Accuracy
(%) (%) (%)
Pleural adhesions 58.75 52.50 57.50
Pleural thickening 97.19 11.25 80.00
Pleural nodules 83.44 50.00 76.75
Pleural hyperemia 95.62 25.00 81.50
Overall accuracy 83.75 34.69 73.94

TB: Tuberculous

Table 3: Final diagnosis of the 400 cases involved in this study

Etiology N (%)

Tuberculosis effusion 320 (80)
Acute/chronic inflammation 37 (9.25)
Malignancy 27 (6.75)
Fibrinous exudate 10 (2.5)
Others 11 (2.75)

is the thoracoscopic examination of the pleural space in a non-
intubated patient under local anesthesia. It is well-documented
that this procedure is safe and highly sensitive for the diagnosis
of exudative pleural effusions as it allows the collection of pleural
biopsies under direct visualization [15].

The gross MT findings are the first and most direct insights
into MT. Therefore, the selection of areas for biopsy sampling
depends on the operator’s familiarity with various macroscopic
findings and the accuracy of these findings in diagnosing pleural
TB to increase the diagnostic yield of the selected biopsy. In
addition, since histological examination usually takes 5—7 days
in many hospitals [16], macroscopic MT findings can give
physicians an early impression of the diagnosis and help them
initiate antituberculous treatment, thereby avoiding undesirable
complications due to delayed initiation of therapy.

In one study, the characteristic macroscopic (gross) findings
of video-assisted thoracoscopy in pleural TB included free pleural
fluid, adherence, thickening, nodules, pleural hyperemia, and
plaques [12]. In this study, we grouped the gross MT findings
into four groups, namely, pleural nodules, pleural adhesions,
pleural thickening, and pleural hyperemia. Of these, the presence
of pleural thickening was the most commonly described finding
(95.5%) followed by pleural hyperemia (91.5%). These two
findings showed higher sensitivities for the diagnosis of pleural TB
compared with other findings, 97.19% and 95.62%, respectively.
However, these two findings showed low specificity for the
diagnosis of pleural TB, namely, 11.23% and 25%, respectively.
Therefore, pleural thickening and hyperemia can be used as good
indicators to exclude pleural TB, thereby avoiding unnecessary
initiation or continuation of antituberculous therapy even if the
final histomicrobiological findings are inconclusive.

Other gross findings in the present study included pleural
nodules 76.8% and adhesions 56.5%. Our study showed that
pleural nodules had a sensitivity of 83.44% for the diagnosis
of pleural TB, which is consistent with a study by Kumar

et al. [17], who found that pleural nodules had a sensitivity of
83%, but unlike another study by Thomas et al. [18], who found
that pleural nodules had a sensitivity of 58%. On the other hand,
pleural nodules in our study showed low specificity (50%) for
pleural TB, unlike the other two studies by Kumar et al. and
Thomas et al., who found that the specificities of pleural nodules
to pleural TB were 100% and 89%, respectively. Therefore, our
study demonstrated that the presence of pleural nodules has no
significant association with pleural TB. However, the absence of
nodules can be used to exclude pleural TB, justifying the delay
in starting antituberculous therapy until the final diagnosis is
confirmed. Interestingly, we found that the pleural adhesions had
low sensitivity and specificity for the diagnosis of pleural TB.

The retrospective design of our study is the main limitation of
our study. Furthermore, due to the hospital-based nature, it is not
possible to generalize our results. However, the strength of our
study lies in the sample size, which was large enough to validate
our results compared to other studies [17,18].

CONCLUSIONS

Our study showed that the gross MT findings have high
sensitivity, but lack specificity. Therefore, the absence of
pleural nodules, hyperemia, and thickening on MT can be used
to rule out pleural TB, thereby allowing the treating physician
to delay antituberculous therapy until the final diagnosis is
confirmed. However, the presence of these gross findings has
no significant association with pleural TB. On the other hand,
pleural adhesions showed low sensitivity and specificity for the
diagnosis of pleural TB.
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