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Introduction

Unexplained exudative pleural effusion after repeated 
thoracentesis are frequent causes for referral for diagnostic 
evaluation. However, the differential diagnosis of pleural 
effusions sometimes represents a considerable challenge. 
About 20–40% of patients with pleural effusion remain 
undiagnosed despite pleural fluid analysis and closed biopsy 
(1,2), and medical thoracoscopy (MT) is well established to 
increase the diagnostic yield in these cases (1,3). MT refers 
to a minimally invasive procedure to inspect and perform a 
biopsy of the pleural space, as well as to perform therapeutic 
interventions, in a nonintubated patient under local 
anesthesia. This procedure can be traced back to nearly one 
hundred years ago in developed countries (4), but it remains 

a novel technology in developing countries, such as China. 
MT was not popularized for the management of pleural 
diseases until the 1980s, and even not available in some 
Chinese primary hospitals until now. Notably, over the past 
two decades, MT has been developed very rapidly in China, 
and has gradually become the first-choice for diagnosis 
pleural biopsy instead of video-assisted thoracoscopic 
surgery (VATS). Numbers of studies have all shown that 
compared with VATS, MT is highly sensitive and safe for 
diagnosing and treatment of pleural diseases, and also cost-
effective. In this review, we analyze available studies on MT 
in China, and estimate the present status, the challenges, 
and future perspective of MT, with the goal of highlighting 
this procedure to more pulmonologists all around the 
country.
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Medical thoracoscopy, the present status in China

Diagnostic and therapeutic utility in pleural diseases

Malignant pleural effusion (MPE)
Malignant pleural effusion is defined as the cytology or 
pleural biopsy specimen revealed underlying malignancy. 
As regards MPE, MT is often recommended when both 
pleural fluid cytology and closed pleural biopsy fail to yield 
a diagnosis (5).

Numerous series in China have reported that MT is a 
sensitive and safe procedure for diagnosing MPE, however, 
none of the studies is prospective randomized trails. 
Generally, the diagnostic accuracy of MT is around 90% 
without serious complications, and the main benefits of MT 
in MPE are diagnosing pleural metastasis by guided biopsy 
under direct vision and providing large amounts of tissue to 
allow histologic confirmation (6,7).

Recently, Wang et al. analyzed the accuracy and outcome 
of MT in the diagnosis of 833 patients with pleural 
effusion, which is the largest series to date, and found that 
malignancies were the most common causes of undiagnosed 
PEs (8). There were totally 342 (41.1%) patients diagnosed 
as MPE after MT. The most frequent cause of malignant PE 
was lung cancer (67.8%), followed by secondary carcinoma 
(11.7%), mesothelioma (10.2%), and lymphoma (2.9%). 
However, it is notable that the original malignancies in 25 
patients (7.3%) with malignant PE could not be identified. 

Yang et al. analyzed endoscopic features of the pleura of 
pathologically determined MPE, and showed that multiple 
nodules, solitary nodule, pleural thickening and adhesions, ulcer 
or pleural congestion could be seen under thoracoscopy (6).  
Larger nodules, heterogeneous pleural thickening or 
congestion are more common in MPE than TPE, which 
could be looked as malignant signatures under MT (9). 

Treatment for MPE is palliative and focuses on safe, 
efficacious, and cost-effective symptom relief. Treatment 
options include fluid drainage and pleurodesis via 
thoracostomy or with thoracoscopic assistance (10), 
and pleurodesis remains the best method to control 
reaccumulation of the pleural effusion (11). The use of MT 
talc poudrage has been shown a safe and effective method for 
the treatment of MPE (7,12), and superior to talc slurry via 
a normal chest drain in some studies (13). MT for the talc 
poudrage is advantageous in that it allows optimal preparation 
of the pleural surface and homogeneous pleurodesis under 
visual control, as well as the shorter duration of pleural 
effusion controlling and hospital stay (13). 

Furthermore, Xia et al. performed a meta-analysis to 

evaluate the efficacy and safety of talc pleurodesis in the 
management of MPE (14). They showed the success rate 
of talc pleurodesis was significantly higher than that of 
control therapies (P=0.035) with similar adverse events, and 
thoracoscopic talc poudrage was more effective than bedside 
talc slurry (P=0.026). Hence, thoracoscopic talc poudrage 
pleurodesis should be performed in patients with MPE (14).

Tuberculous pleural effusion (TPE)
Tuberculous pleural effusion remains a frequent form of 
extrapulmonary tuberculosis, particularly among HIV-positive  
individuals (15,16). In addition, tuberculosis is the most 
common cause of exudative effusions in areas with a high 
prevalence of tuberculosis (2,16). Diagnosis of TPE depends 
on the demonstration of mycobacterium tuberculosis in the 
pleural fluid or pleura tissue, or demonstration of caseating 
granulomas in the pleura (15,17). However, differentiating 
TPE from the many other causes of lymphocytic pleural 
effusions is often challenging. Because the conventional 
methods, such as the direct examination of pleural fluid 
by Ziehl-Neelsen staining, culture of the pleural fluid, and 
blind pleural biopsy, are not always helpful, more invasive 
procedures like thoracoscopy or thoracotomy are needed to 
perform differential diagnosis.

So far there is still lack of prospective randomized study to 
value the feasibility and safety of MT in the diagnosis of TPE. 
Wang et al. retrospectively analyzed a total of 333 patients  
who were eventually confirmed to suffer from TPE via 
MT, which is the first study to validate the high diagnosis 
yield and safety of MT for the management of TPE (8). 
Under thoracoscopy, they observed pleural nodules in 
69.4%, pleural adhesion in 66.7%, hyperemia in 60.7%, 
pleural plaques in 6.0%, ulcer in 1.5% of patients with 
tuberculous pleurisy. Pleural biopsy revealed the presence 
of mycobacterium tuberculosis in the pleura tissue  
or/and demonstration of caseating granulomas in the pleura 
in 330 (99.1%) patients (8). 

Similarly, Jiang et al. described the view appearance of 
tuberculous lesions in pleura and investigated the role of 
visual diagnosis in TPE under MT. The visual diagnosis 
of TPE was made according to the 5 types, as follows: 
necrosis, diffuse military nodules, single or multiple pleural 
nodules, hyperemic, edematous and thickened pleura, 
and pleura adhesions (18). The authors reported their 
preliminary diagnosis of TPE with these visual findings 
before the histology results coming out, and revealed 
the diagnosis efficiency was up to 93.41%. Hence, they 
emphasized the experience of the medical thoracoscopists 
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for the high efficiency of the visual diagnosis (19).
In addition, He et al. evaluated a diagnostic flow chart 

applying MT, adenosine deaminase (ADA) and T-SPOT.
TB in order to accurate diagnosis of TPE at Shandong 
Provincial Chest Hospital. This perspective study showed 
that the sensitivity and specificity of the diagnosis flow chart 
were 96.4% and 96.3%, indicating the flow chart had high 
sensitivity and excellent specificity for diagnosing TPE (20).

There are also some studies investigated the roles of MT 
in the treatment of TPE. Although simple aspiration or chest 
tube drainage is still commonly applied for treatment of TPE, 
the introduction of MT has led to other choices for TPE 
treatment. Shu et al. showed that compared with conventional 
thoracentesis repeatedly, MT with closed thoracic drainage 
in the treatment of TPE not only reduced the days for 
controlling pleural fluid and temperature, but also resulted 
in less rate of pleural adhesion, encapsulated effusion 
and pleural thickening (21). In addition, both Shu’s (22)  

and Shan’s (23) studies revealed that MT combined with 
urokinase injection can control pleural effusion more 
satisfactory, with improved lung function, lessening pleural 
thickening and adhesion, as well as similar complications.

Recently, Yu et al. conducted a retrospective study and 
analyzed the safety and efficacy of MT combined with 
streptokinase, in the treatment of multiloculated and 
organized TPE, which was the largest series to date with a 
total of 430 cases with TPE (24). It was reported that MT 
was a safe and successful method in treating multiloculated 
and organized TPE, which showed significant efficacy in 
the two groups but free-flowing effusion (24).

Undiagnosed pleural effusion
Unexplained exudative pleural effusion after repeated 
thoracocentesis are frequent causes for referral for 
diagnostic evaluation. However, the differential diagnosis 
of pleural effusions sometimes represents a considerable 
challenge. Approximately 25–40% of the pleural effusions 
remain undiagnosed after thoracocentesis and/or closed 
pleural biopsies (2,25).

All the previous published data demonstrated MT appears 
to be an efficacious and safe procedure in the diagnosis 
of undiagnosed pleural effusions. Wang et al. reported 
a total of 868 patients with pleural effusion of unknown 
etiology to be applied with semi-rigid MT, the overall 
diagnostic efficiency of MT was 92.6%, and malignancies 
(41.1%) were the most common causes, followed by 
tuberculous PE (40.0%), bacterial infection (8.4%), 
chylothorax (1.4%), and other exudates (Table 1) (26).  
These results were consistent with Jiang’s published data 
in 2013, which was the largest series to date with a total of 
2,380 patients (27). They found that the positive diagnostic 
rate of MT was as high as 96.8%, and only 76 patients 
remained undiagnosed after that (27).

On the other hand, there were still some undiagnosed 
patients even after MT. So what should we do for these? 
Wang et al. recommended that a wait-and-see approach 
should be justified for the undiagnosed pleural effusions 
even after MT, unless repeated thoracentesis suggests 
a progressive pleural disease (26). Recently, the other 
retrospective case-note study evaluated the long-term 
outcome of patients with exudative effusions, which were 
performed with MT at least once. The results showed 
that the overall diagnostic value of the first and the second 
MT for MPE were 84.09% and 88.64%, respectively; 
for TPE were 86.36% and 100%, respectively. The 
authors addressed the value of long-term follow up for 
the “idiopathic pleuritis”, because the definitive diagnosis 
had been changed up to 68% of these patients during the 
follow-up period (28).

Pleural mesothelioma
The diagnosis of mesothelioma is not straightforward. 
The pleural fluid cytology is nonspecific, and only reliable 
in experienced centers. Most patients ultimately require 
invasive such as needle biopsy, or medical thoracoscopy 
to facilitate histological examination as gold standard for 
diagnosis (29). There were few studies performing the value 
of MT in pleural mesothelioma. Gao et al. reported that the 
diagnostic yield of MT was 100%, and patients were treated 

Table 1 Cause distribution of pleural effusions (n=833)

Cause n (%) 

Malignancies 342 (41.1)

Metastatic cancer 272 (79.5)

Mesothelioma 35 (10.2)

Lymphoma 10 (2.9)

Undetermined 25 (7.3)

Benign diseases 429 (51.5)

Tuberculosis 333 (77.6)

Bacterial infection 36 (8.4)

Chylothorax 6 (1.4)

Chemical pleurisy 4 (0.9)

Other exudates 33 (7.7)

Transudates 17 (4.0)

Undiagnosed 62 (7.4)
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by pleurodesis under MT, so it can be used to diagnose 
and treat pleural mesothelioma at the same time (30). Jiang 
assessed the diagnostic value of MT in 52 cases of unknown 
origin pleural mesothelioma, compared with percutaneous 
needle biopsy of pleura. The results showed there was 
significant difference of the diagnostic rate between MT 
(100%) and needle biopsy (23.1%), so MT was an effective 
measure and should be the first choice in the diagnostic of 
pleural mesothelioma (31).

Chen et al. reported that 25 pleural mesothelioma 
patients (83.3%, 25/30) were diagnosed through medical 
thoracoscopy. Thoracic lesions manifested as nodules 
of diffuse distribution on the diaphragmatic pleura and 
parietal pleura. They emphasized that MT can make an 
early diagnosis and rigid thoracoscopy is recommended 
to perform to obtain adequate biopsies when thinking of 
malignant pleural mesothelioma (32).

Spontaneous pneumothorax
Spontaneous pneumothorax (SP) can be treated by various 
methods, ranging from observation or chest tube drainage 
to bullectomy or pleurectomy (33). MT has been gradually 
applied to treat patients with recurrent and primary SP. The 
advantage of MT is that it permits a minimally invasive, safe 
and effective procedure not only to treat the SP episodes but 
also to prevent recurrence. There is only one prospective 
randomized study to compare the difference between MT 
and simple chest tube drainage for the treatment of SP.  
It showed that MT treatment has shorter chest tube 
lengths (3.5 vs. 6.4 d) and lower recurrence (7% vs. 39%)  
when compared with tube drainage only (19). Some 
other retrospective studies also recommended procedure 
to obliterate pleural space by talc powder spray (18,34), 
chemical (silver nitrate) (18) or mechanical pleurodesis. The 
minor complications were transient fever and chest pain 
after talc powder spray (18).

Comparing diagnostic yield of medical thoracoscopy and 
pleural needle biopsy

Although MT has been shown to be highly successful in 
the diagnosis of pleural lesions, it remains an operative 
procedure requiring local anesthesia and hospital stay, and 
thus needs inherent cost for training and equipment (35).  
Closed pleural needle biopsy was still the first choice 
for pleural lesions by the current guideline (35), which 
including image-guided pleural biopsies and blind pleural 
biopsies. As a matter of fact, none of them has been used 

widely in many hospitals in China until now. The definitive 
diagnostic rate of pleural effusions had been very low before 
MT was introduced in China.

There were several studies compared the diagnostic 
yield of MT and closed pleural biopsy in pleural diseases, 
especially in TPE or MPE. Generally. MT remains superior 
to closed pleural biopsy in etiologic diagnosis of pleural 
effusion, with 88.9% (487/548) vs. 61.7% (171/277), which 
was the largest population study to date (36). The situation 
was similar in TPE with a lower rate (84% vs. 52%,  
P<0.05) (37). Importantly, there were more significant 
differences of positive diagnostic rate in malignant lesions 
between MT and blind pleural needle biopsy, especially 
for malignant mesothelioma (38). MT has the advantage of 
obtaining a greater amount of tissue, which may be relevant 
when the diagnosis is in doubt or when there is a need to 
obtain anti-TB drug sensitivity profiling. MT also allows 
the simultaneous opportunity to break down adhesions and 
drain the effusion in a controlled fashion (37,38).

Actually, it has been pointed out that in patients with 
only pleural fluid appearance on CT scan and in those 
who may have benign pleural pathologies other than 
TB, the primary method of diagnosis should be medical 
thoracoscopy (39). In future, prospective studies are needed 
to compare the sensitivity and the cost-effectiveness of these 
two methods in the setting of pleural malignancy and TB. 

Comparing diagnostic yield of rigid thoracoscopy and 
semirigid thoracoscopy

MT can be performed using the rigid thoracoscopy or the 
semirigid thoracoscopy. A semirigid thoracoscopy combining 
the features of rigid thoracoscopy and flexible bronchoscopy 
has been available since its first report in 1998 (20). It was 
reported that the decisions to choose semirigid or rigid 
thoracoscopy depends on the extent of the adhesions found 
on imaging. Although the yield was similar wherever a 
biopsy could be performed with the semirigid device, it 
may be better to resort to the rigid instrument of adhesions 
presented or suspected (40). Contrary to the situation in 
developed countries, there is not any published prospective 
randomized trail comparing the two instruments, just only 
one retrospective study compared the diagnostic value 
between them in 98 patients with pleural effusion, and 
found rigid thoracoscopy has similar etiological diagnosis 
to semirigid thoracoscopy in undiagnosed pleural effusion 
(62.0% vs. 63.2%, P=0.927), but looks like better diagnostic 
value in MPE (87.8% vs. 100%, P=0.576) (41). Due to 
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the small sample size, a larger study is required to define 
the usefulness of the two instruments and the choice of a 
particular thoracoscope in different subsets of subjects.

Comparing diagnostic yield of bronchoscope instead of 
medical thoracoscopy

In the earlier stage, some physicians have described the 
experiences of pleural biopsy using fiberoptic bronchoscopy 
as a flexible MT in the investigation of pleural disease. The 
unfamiliarity of the pulmonary physician with the rigid 
thoracoscope has led to this situation. Chen et al. explored 
the application of electronic bronchoscope replacing MT in 
52 patients with undiagnosed pleural effusion, and reported 
that the diagnosis rate was 92.31% (48/52) with fewer 
complications (42). Similarly, Liu et al. evaluated the diagnostic 
value of electronic bronchoscope replacing MT in 133 
patients, and reported the overall diagnostic rate was 86.4%. 
For MPE and TPE, the diagnostic efficiency of electronic 
bronchoscope was 98.4% and 80.3%, respectively (43).

At the same time, the problems of using fiberoptic 
bronchoscopy have already been described, the biopsies 
may be difficult to obtain and are sometimes inadequate to 
confirm a visual impression of malignancy (44). The results 
nowadays suggest that the fiberoptic bronchoscopy is less 
suitable and MT superior with larger biopsy specimens and 
better yield (44).

Complications of medical thoracoscopy

MT is a safe procedure when performed by a trained 
physician, which has been elucidated in almost all related 
clinical studies. Complications are few, with reported 
rates of between 0.4% and 44.1%. These include chest 
pain (24.9–44.1%), subcutaneous emphysema (8.0%), 
postoperative fever (5.3%), minor bleeding (4.6%), 

hypotension (0.5%), re-expansion pulmonary edema (0.5%) 
and empyema (0.4%) (Table 2) (26,45). In other reports, the 
overall complication rates for MT are 6.8–15.80% (46,47); 
however, most are minor and do not prolong hospital stay 
(26,45,46). There are not any reports of mortality rates with 
MT in published series in China to date.

New challenges in medical thoracoscopy: fluorescence 
thoracoscopy

Conventional MT was performed with white light, and 
sometimes the endoscopic appearance of pleural diseases 
could be misleading. Recently, Wang et al. evaluated the 
diagnostic value of autofluorescence imaging during MT. 
The results showed autofluorescence was superior to 
white light, with a high sensitivity of 92.8% and negative 
predictive value of 76.8%, and was more useful to detect 
microlesions and delineate the pathologic margins (48,49).

Future perspectives of medical thoracoscopy

Despite medical thoracoscopy is gradually a standard 
procedure for diagnosis and treatment of pleural diseases 
in China nowadays, few randomized trials have been done 
to assess the diagnostic value and treatment superiorities 
compared with traditional methods or other subjects. Most 
of the results mentioned in this review are retrospective 
studies or observational series. More prospective, randomized 
clinical trials are therefore needed to define the diagnostic 
accuracy and safety of MT in pleural diseases in China.

It should be mentioned although MT has proven to be 
the most reliable diagnosis tool in the workup of patients 
with pleural diseases, with a definitive diagnosis in more than 
95%. However, even after diagnostic MT, a clear diagnosis 
was not established in 62 (7.4%) patients, and the pleuritis 
was subsequently defined as “nonspecific” (26). Undoubtedly, 
the follow-up of nonspecific pleuritis is an important clinical 
problem, because several studies showed among these 
patients, 8.3–18% were eventually diagnosed with MPE, 
usually malignant pleural mesothelioma, during long-
term follow-up (50,51). However, on which there was only 
one retrospective report has been published in China (28).  
Future research should target these areas of length and 
methods to determine the best follow-up protocols for these 
undiagnosed pleural effusion even after MT.

Autofluorescence has been used during MT, and 
received a higher sensitivity and negative predictive value 
for pleural diseases compared with white light. Nowadays, 

Table 2 Complications of medical thoracoscopy

Complication Rate (%)

Chest pain 24.9–44.1

Subcutaneous emphysema 8.0

Postoperative fever 5.3

Minor bleeding 4.6

Hypotension 0.5

Re-expansion pulmonary edema 0.5

Empyema 0.4
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narrow band imaging (NBI) was applied to pleuroscopy for 
detecting malignant lesions by assessing vascular patterns 
of the pleura, and was found to be useful to detect irregular 
vascular patterns suggesting malignant lesions, especially 
for flat lesions (52). Further investigations are needed to 
determine the role of these new technologies available in 
clinical practice, which improves visualization of additional 
lesions under MT.

Conclusions

At present, MT has become a standard procedure instead of 
VATS to determine the aetiology of pleural effusion, with 
smaller wounds, less pain, less cost and shorter hospital 
stay (53). From the above studies we can definitely conduct 
that MT is widely used well in our country, not only in the 
diagnosis of undiagnosed exudative pleural effusions, but 
also in the management of pleural diseases, such as TPE, 
MPE and spontaneous pneumothorax. We believe that 
there will be more and more procedures being performed 
by MT, and MT training will be available in various levels 
of hospitals in China. It is noteworthy that few prospective 
clinical trials, lack of standard protocols or routine 
follow-up of MT are current problems for diagnosis and 
management in pleural effusion in China.

Meanwhile, we must keep in mind that MT remains an 
invasive procedure requiring training and careful patient 
selection. For example, MT should refer to procedures in 
patients who do not have pleural adhesion, because extensive 
adhesion will cause absent pleural spaces for MT. It is 
recommended routine ultrasound examination is performed 
prior to MT to evaluate the presence of a pleural space or 
not (53). However, what degree of adhesions is insufficient 
for MT? How do we deliver the best care for patients with 
pleural conditions, with selecting MT, VATS, or other 
pleural procedures? Future research should target these areas 
of variation to determine the best practice protocols of MT.
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