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Introduction
Pleural tapping, together with closed pleural biopsy, has been the usual initial investigation 
for pleural effusion. However, about 20 to 25% of exudative pleural effusions remain 
undiagnosed even after repeated procedures,1 and in whom video-assisted thoracic 
surgery (VATS) is usually the next step. Regrettably, not all patients are fit for general 
anaesthesia and the procedure is relatively more invasive and expensive. Consequently, 
there has been growing interest in pleuroscopy, performed under local anaesthesia, which 
usually requires only one port of entry.2 The procedure enables inspection of the pleural 
cavity and allows diagnostic pleural biopsy as well as therapeutic talc pleurodesis to be 
performed under direct visual guidance in a sedated, though spontaneously, breathing 
patient.3

 Instead of utilising rigid instruments that were used in the past,4-7 the recently 
introduced semi-rigid pleuroscope8,9 offers advantages similar to those of the flexible 
fibreoptic bronchoscope (FOB), whilst also being compatible with standard accessories, 
processors, and light sources for FOB. At this juncture, the procedure is still not very popular 
among pulmonologists and local experience is lacking. This prospective study reports the 
initial local experience of pleuroscopy in Hong Kong and evaluates its diagnostic efficacy 
and safety.

Methods
The study was carried out prospectively in Queen Elizabeth Hospital, a tertiary referral centre 
with thoraco-surgical support, between April 2007 and November 2007. The procedure 
was registered with the Hospital Authority Mechanism for the Safe Introduction of the 
New Procedures/Technology in April 2007. The study received approval by Research Ethics 
Committee (Kowloon East/ Kowloon Central) and all patients gave prior written informed 
consent. All the procedures were carried out by a group of four respiratory specialists with 
training or appropriate experience. Thoracic surgeons were informed of the procedures 
and could be called in when necessary.

	 Objective	 To report our preliminary experience using pleuroscopy for 
patients with pleural diseases. 

	 Design	 Prospective cohort study.

	 Setting	 Tertiary referral hospital with service input from respiratory 
physicians and cardiothoracic surgeons in Hong Kong.

	 Patients	 Between April and November 2007, patients with undiagnosed 
exudative pleural effusions and proven malignant pleural 
effusions were recruited for diagnostic evaluations and 
therapeutic interventions, respectively.

	 Intervention	 Pleuroscopy with a semi-rigid thoracoscope performed under 
local anaesthesia and conscious sedation. 

	 Results	 A total of 20 patients (16 males and 4 females; mean age, 63 years) 
underwent the procedure and were followed up for a mean of 
19 weeks. For the 14 patients having diagnostic pleuroscopy, 
the yield was 79% (11 patients). The 3-month success rate for 
the six patients undergoing pleurodesis was 83% (five patients). 
Complications were mild and included self-limiting fever (20%, 
four patients) and localised subcutaneous emphysema (20%, four 
patients). No major complications or mortality were noted.

	 Conclusion	 Pleuroscopy using a semi-rigid instrument is a safe and efficacious 
procedure for the management of pleural diseases in suitable 
patients.
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of loculations, and the optimal site for entry were 
delineated with the help of pre-procedural contrast 
computed tomography (CT) of thorax and thoracic 
ultrasonography (USG).

 As the service was commenced in April 2007, 
all the procedures were performed in the operating 
theatre using full aseptic techniques with the patient 
under conscious sedation, achieved by titration of 
intravenous midazolam and fentanyl. Blood pressure, 
pulse rate, cardiac rhythm, and transcutaneous 
oxygen saturation were monitored continuously 
throughout the whole procedure and all patients 
received supplemental oxygen via nasal cannulae. 
In the initial phase, monitoring and administration 
of medications was performed by anaesthetists. 
Subsequently, the task was taken over by nurses, 
akin to the usual practice in the bronchoscopy suite. 
Eventually the procedure was performed in the 
bronchoscopy suite, after its safety and feasibility 
was established.

 During the procedure, the patients were kept 
in the lateral decubitus position with the affected 
side upper most. The portal of entry was usually 
at the mid-axillary line between fourth and sixth 
intercostal spaces. Local anaesthesia (2% lignocaine) 
was administered to the skin, subcutaneous tissue, 
muscle, and parietal pleura. A 1- to 2-cm skin incision 
was made with a scalpel, which was followed by blunt 
dissection of the intercostal muscles until the pleural 
space was reached. A disposable flexible trocar 
(Olympus) of inner diameter of 8 mm was inserted 
through the chest wall. Pleural fluid was then aspirated 
while air was allowed to enter the pleural space. If 
the pleural effusion was not massive, the patient was 

 All consecutive patients who had undergone 
pleuroscopy during the study period were included. 
The two main indications were: (1) undiagnosed 
exudative pleural effusions after one or more than 
one closed pleural biopsy and pleural tapping, and (2) 
proven malignant pleural effusions for pleurodesis. 
Patients with the following conditions were 
excluded: (1) para-pneumonic effusion or empyema, 
(2) pulmonary embolism, (3) pulmonary fibrosis, (4) 
unstable cardiopulmonary status, and (5) respiratory 
failure requiring mechanical ventilation.

 The semi-rigid autoclavable instrument (LTF-
160, Olympus, Tokyo, Japan) has a total length of 52 cm, 
and is made up of a handle and a shaft of 27 cm. 
The latter contains two parts: a 22-cm proximal rigid 
portion and 5-cm flexible distal end (Fig 1). The two-
way deflectable tip is similar to that of a FOB, allowing 
a 160°-up/130°-down angulation in one plane. The 
2.8-mm working channel can accommodate biopsy 
forceps, brush cytology and spray catheters, and 
various other electrosurgical instruments. It was 
interfaced with our pre-existing processor (CV-160, 
Olympus) and light source (CLV-U40, Olympus) for 
flexible bronchoscopy.

 All patients underwent preliminary blood tests 
(complete blood picture, liver and renal function, 
clotting profile, and arterial blood gas), as well as 
an electrocardiogram and echocardiography to 
exclude any underlying serious cardiac problems. 
The amount of the effusion, presence and degree 

FIG 1. Semi-rigid thoracoscope with a two-way deflectable tip
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asked to take occasional deep breaths after trocar 
insertion, in order to facilitate lung collapse.

 Thorough examination of the pleural cavity was 
then undertaken by inserting the scope through the 
trocar. Pleural biopsy samples were obtained from 
the parietal pleura with biopsy forceps, particularly 
where it appeared abnormal. At least six biopsies 
were taken from each patient. In patients with known 
malignant pleural effusion for whom pleurodesis was 
performed, 4 g of sterile talc (Novatech, La Ciotat, 
France) was introduced into the pleural cavity with 
a special insufflator. To achieve a satisfactory and 
uniform distribution of talc over the pleural surfaces, 
at intervals pleuroscopic inspections were made 
during the process. A 24-Fr chest tube was introduced 
via the entry site at the end of the procedure, and 
suction of 2 kPa was applied thereafter to facilitate 
drainage and lung re-expansion.

 A chest X-ray was subsequently taken to 
monitor re-expansion of the lung and check the 
position of chest tube, which was removed as soon 
as full lung expansion was achieved. Post-procedural 
analgesia (on an as-needed basis) was achieved by 
administration of parenteral tramadol and/or oral 
dextropropoxyphene, and assessed via patient 
responses to a visual analogue scale (VAS). Responses 

were obtained immediately after the procedure 
when the patient was fully awake after the effects of 
sedation; they ranged from 1 to 10, with 10 being the 
highest degree of pain. Patients were discharged once 
the chest drains were removed, and followed up with 
chest radiographs at 1, 2, 4, 12 weeks after discharge, 
and half yearly thereafter for at least 2 years.

 Data collected included patient demographics, 
clinical symptoms, smoking history, general health 
status (based on the Eastern Cooperative Oncology 
Group performance status), pain score measured by 
VAS, radiological appearance, thoracoscopic findings, 
pleural biopsy results, complications, duration of 
procedure, duration of chest drainage, and length of 
stay after procedure. Adverse events or complications 
were classified as major or minor, according to those 
described in the literature.7,10 The data were analysed 
using the Statistical Package for the Social Sciences 
(Windows version 11.5; SPSS Inc, Chicago [IL], US), 
and expressed as either mean (standard deviation 
[SD]) or median (interquartile range).

Results
Twenty patients with pleural effusions underwent 
pleuroscopy between April and November 2007 
(Table 1). Fourteen (70%) had exudative pleural 
effusions of unknown origin for which the procedure 
was for diagnostic purposes. The other six (30%) 
had malignant pleural effusions newly diagnosed 
by thoracentesis, and underwent the procedure 
for therapeutic pleurodesis. Dyspnoea (60%) and 
fever (30%) were the most frequently presenting 
symptoms. Sixteen (80%) patients presented with 
effusions of more than one third of the hemithorax, 
and two (10%) already had chest drains inserted 
before pleuroscopy. The mean (SD) follow-up period 
of these patients was 19 (10) weeks.

 In the 14 patients having diagnostic 
procedures, a diagnosis was obtained in 11 (79%). 
In all these cases, abnormalities were identified in 
the pleural cavity, usually in the form of localised or 
diffuse nodularities. Five malignant effusions were 
diagnosed—three patients had bronchial carcinoma, 
one a mesothelioma, and one a carcinoma of stomach 
which had metastasised to the pleura. Six patients 
were found to have non-malignant pathology, five of 
whom had tuberculosis (TB) and one lupus serositis. 
Localised deposits were found in three (27%) out of 
the 11 patients with malignancy (Fig 2), while diffuse 
fine nodularities, sometimes described as “sago 
nodules”,3 were noted in all five cases diagnosed as 
TB via the procedure (Fig 3). Three (21%) patients 
had effusions which remained undiagnosed, even 
after pleuroscopy. Pleural biopsies of satisfactory 
quality could not be obtained in one of these three 
patients, owing to extensive adhesions resulting 
in suboptimal lung collapse. It was noted that no 

Variable Values*

Mean (SD) age (years) 62.6 (13.4)

Sex

Male 16 (80%)

Female 4 (20%)

Current or previous smoker 10 (50%)

Presenting symptoms

Dyspnoea 12 (60%)

Fever 6 (30%)

Weight loss 5 (25%)

Pleuritic chest pain 5 (25%)

Performance status

ECOG 1† 8 (40%)

ECOG 2 10 (50%)

ECOG 3 2 (10%)

Extent of effusion

1/3 hemithorax 4 (20%)

2/3 hemithorax 8 (40%)

Massive 8 (40%)

Pleural abnormalities‡ 6 (30%)

Loculations‡ 4 (20%)

TABLE 1. Demographic and clinical features of the 20 patients 
undergoing pleuroscopy

* Data are shown as No. of patients, unless otherwise stated
† ECOG denotes Eastern Cooperative Oncology Group
‡ Shown on computed tomographs
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septations or loculation were detected as a result 
of preoperative CT and USG thorax. However, a 
subsequent ultrasound-guided closed pleural biopsy 
from a loculated pleural effusion revealed a diagnosis 
of TB. The other two had normal-looking parietal 
pleurae during inspection and subsequent biopsies 
revealed no significant pathologies, and no definite 
diagnoses were established till submission of this 
paper. However, in both patients there was no re-
accumulation of pleural effusion after the fluid was 
removed (by pleuroscopy). As only antibiotics had 
been prescribed for these patients, parapneumonic 
pleural effusions were considered to be the possible 
cause. In the six patients with proven malignant 
effusions, the 3-month success rate of talc pleurodesis 
was 83% (five patients). Presence of ‘trapped lung’ 
after removal of pleural fluid was the reason for 
failure in one patient who had a lung carcinoma.

 The procedural details are shown in Table 2. 
Fever (20%) and subcutaneous emphysema (20%) 
were the observed minor complications, and resolved 
completely within 2 days. Two (10%) patients with 
carcinoma of lung had ‘trapped lung’ that failed to 
expand fully after the procedure and removal of 
pleural effusions, despite prolonged chest drainage 
and application of suction. No major complications 
were observed. Peri-operative and 30-day mortality 
was 0%.

Discussion
Exudative pleural effusion is a common clinical 
condition encountered in daily practice. Cytological 

examination of pleural fluid obtained from 
thoracentesis, which is the usual initial diagnostic 
step, is only positive in around 60% of patients with 
malignant pleural effusion and in less than 20% of 
those with mesothelioma.11 Additional closed pleural 
biopsy can increase the diagnostic yield in malignancy 
by only about 10%, because pleural metastases often 
locate at sites that are inaccessible.12 In contrast, the 
diagnostic yield in tuberculous pleuritis is higher 
(around 75%).13 Although repeated procedures 
might offer a higher diagnostic yield,14 thoracoscopy 
by VATS under general anaesthesia is currently the 
procedure of choice.

FIG 2. Multiple pleural deposits in a patient with 
adenocarcinoma of lung

FIG 3. Typical ‘sago-like’ nodules in a patient with tuberculous 
pleuritis

Variable Values

Mean (SD) duration of procedure (minutes) 35.9 (8.8)

Mean (SD) duration of subsequent chest drainage (days) 3.6 (3.3)

Mean (SD) length of stay after procedure (days) 7.4 (5.3)

Median (IQR) pain score (visual analogue scale score, 1-10) 3.5 (2-5)

Mean (SD) dose of midazolam (mg) 1.08 (0.65)

Mean (SD) dose of fentanyl (mg) 62.3 (33.5)

Complications, No. of patients (%)

Major

Persistent air leakage 2 (10)

Minor

Fever 4 (20)

Subcutaneous emphysema 4 (20)

Mortality at 30 days 0 (0)

TABLE 2. The procedural details, outcomes, and safety of pleuroscopy



		#		Law	et	al	#

182	 Hong	Kong	Med	J		Vol	14	No	3	#	June	2008	#		www.hkmj.org

 First described and performed by Jacobaeus 
in 1910,15 thoracoscopy was initially performed to 
explore the pleural space and to lyse the pleural 
effusions due to pulmonary TB, to create an artificial 
pneumothorax as a form of treatment for TB. 
Although such interventions are no longer popular 
after the advent of effective anti-TB drugs, recent 
rapid development of VATS has enabled thoracic 
surgeons to perform diagnostic and therapeutic 
thoracoscopies instead of resorting to thoracotomy, 
which is a more invasive surgical procedure. 
Thoracoscopy has also been performed under local 
anaesthesia, especially by respiratory physicians and 
is known as ‘pleuroscopy’ or ‘medical thoracoscopy’.4,7 
Notably, this approach was more popular in Europe 
than in the United States or the United Kingdom,4,16,17 
and had never been reported or widely practised 
in Hong Kong. Apart from offering a relatively non-
invasive alternative to patients who are not fit for or 
refuse general anaesthesia, pleuroscopy is a relatively 
simple and low-cost investigation,5 that can be readily 
performed in a bronchoscopy suite.9,10,18 International 
guidelines have even suggested that pleuroscopy is 
an investigation of choice for undiagnosed pleural 
effusions.19

 In the past, medical thoracoscopy was mostly 
performed with rigid instruments,20-23 that might have 
been considered relatively invasive in the setting of 
local anaesthesia and conscious sedation. Moreover, 
without addition of an extra entry port, the posterior 
and mediastinal aspects of the hemithorax are difficult 
to access using a rigid thoracoscope, especially when 
a lung was only partially collapsed.24 Furthermore, 
most respiratory physicians are not familiar with 
rigid instruments and hence the procedure was 
not popular.16 Using a FOB for the purpose of 
thoracoscopy has been explored, but despite 
providing better views at the apex and paravertebral 
gutters, it was difficult to control and the diagnostic 
yield was low.25,26 The recently introduced semi-rigid 
thoracoscope has been designed to combine the 
flexibility of the conventional bronchoscope and the 
rigidity of the conventional thoracoscope. Having 
a similar design to the FOB, it was more readily 
accepted by respiratory physicians and published 
findings appeared to support its clinical utility.8-10,18,27 A 
diagnostic yield of more than 90% had been reported 
with semi-rigid instruments used to investigate 
patients with undiagnosed pleural effusions,10,18 
which is comparable to the 80 to 96% average yield 
with its rigid counterparts.4,20-23,28-30 Although our initial 
diagnostic yield of 79% would appear to be slightly 
lower, accumulation of experience and careful case 
selection was likely to improve future results.4,24 In 
our series, the presence of extensive adhesions in 
one of our cases led to incomplete collapse of the 
lung, which limited examination of the pleural space, 
and prevented an appropriate biopsy. Preoperative CT 

and USG thorax can detect septations or loculation 
and hence predict extensive adhesions, which are 
considered to be absolute contra-indications for 
pleuroscopy.2 Partial removal of pleural fluid or 
induction of a pneumothorax under fluoroscopic 
control24 might also be a useful means of ascertaining 
the presence of adequate air space before trocar 
insertion.

 Our study showed that the procedure was 
well tolerated, had a low pain score, and required 
only a low dose of midazolam. Previous reports also 
indicate that major complications or procedure-
related mortality was rare.4 The most common and 
severe complication following medical thoracoscopy 
was massive bleeding.4 However, this risk is low with 
the semi-rigid pleuroscope, due to the smaller size 
of biopsy forceps, and can be prevented by taking 
biopsies from the pleura overlying the ribs (to avoid 
damaging intercostal vessels). Self-limiting post-
procedural fever in two of our patients was very likely 
due to the effect of talc.30 In two others, there was a 
degree of mild, localised subcutaneous emphysema 
around the trocar site. ‘Trapped lung’ as a result of 
carcinoma of bronchus accounted for the persistent 
space inside the pleural cavity that did not resolve 
despite prolonged chest drainage. Our results were 
similar to those reported in the literature,8-10,18,27 
whereby complications related to the use of the semi-
rigid thoracoscope were rare and there was virtually 
no mortality.

 However, the semi-rigid instrument is not 
without its limitations and in certain situations might 
not perform as well as the rigid scope.2 The biopsies 
taken with the semi-rigid instrument are smaller, 
being limited by the size of the working channel 
and the size of the forceps.9 Rigid instruments might 
also be more appropriate in patients with pleuro-
pulmonary adhesions, loculated pleural effusions, 
empyema and pneumothorax with bullae or blebs.2 
Furthermore, the trocar is rather short (working 
length, 60 mm) and might not be ideal for patients 
with obesity or thick intercostal muscles. The rigid 
instrument with two ports of entry would also be 
more effective for the control of bleeding, although 
semi-rigid thoracoscopes are also equipped with 
electrocautery accessories.

 Since talc was found to be superior to other agents 
for pleurodesis,30 its insufflation or slurry has been 
commonly utilised to prevent recurrence of malignant 
pleural effusions. The efficacy of talc pleurodesis had 
been described to be up to 90%, whether applied 
via insufflation or slurry.31-34 However, talc powder 
insufflated over the inner surface of hemithorax might 
theoretically provide a more even distribution, while 
talc slurry tends to accumulate in dependent areas 
leading to incomplete pleural symphysis.11 Although 
there had been concerns about its safety,35 the use 
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efficacious. Conceivably, availability of frozen section 
examinations of pleural biopsies during pleuroscopy 
might enable the endoscopist to decide on whether 
to proceed to pleurodesis in the same thoracoscopic 
setting.38

 Although this was a prospective study with 
systematic collection of data in consecutive patients 
undergoing pleuroscopy, it was limited by its small 
size and hence no comparisons were made with 
patients having conventional closed pleural biopsies 
or thoracoscopy via the VATS approach. Also, the 
efficacy of the procedure might be underestimated, 
since we only report our initial experience (during 
the ‘learning curve’) from a single centre. Sensitivity 
and specificity levels of the procedure have not been 

evaluated, because VATS was not carried out in the 
cases where the diagnosis was not certain. For the 
two cases where the diagnosis was not established 
after thoracoscopy and whose effusions did not 
recur, apart from treated bacterial parapneumonic 
effusions, or TB pleural effusions that resolved 
spontaneously, ‘idiopathic benign pleuritis’ was 
another rare possibility.39

Conclusion
Pleuroscopy using a semi-rigid thoracoscope has 
emerged as a valuable tool for respiratory physicians 
to evaluate pleural effusions of unknown aetiology, 
after pleural tapping and biopsy. It can also be used 
for therapeutic purpose such as talc pleurodesis to 
treat malignant pleural effusions. This is a very safe 
and well-tolerated procedure with a high diagnostic 
yield for pleural diseases. Careful case selection 
and accumulation of experience will improve the 
diagnostic and therapeutic utility of the procedure.
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