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History and clinical use of
thoracoscopy/pleuroscopy in
respiratory medicine

Summary
Thoracoscopy was introduced over 100 years ago and for 40 years has been
mainly used in the pneumothorax treatment of tuberculosis in those cases where
pleuro-pulmonary adhesions prevented collapse of the lung. In the 1950s, the
pneumothorax treatment of tuberculosis came to an end and thoracoscopy was
used in a few centres by chest physicians as a diagnostic and therapeutic method
in several pleuro-pulmonary diseases. In the 1990s, thoracic surgeons introduced
the technique for minimally invasive surgery, known as ‘‘surgical thoracoscopy’’ or
more precisely ‘‘video-assisted thoracic surgery’’ (VATS), which is performed
under general anaesthesia with one-lung ventilation. In contrast, medical thoraco-
scopy/pleuroscopy can be performed under local anaesthesia or conscious sedation,
in an endoscopy suite, using non-disposable rigid or semi-rigid instruments. Thus,
it is considerably less invasive and less expensive. Today, medical thoracoscopy/
pleuroscopy is increasingly used by chest physicians, mainly in patients with pleural
effusion or pneumothorax including talc poudrage as best conservative pleurodesis
treatment. Meanwhile, the technique is considered to be one of the main areas of
interventional pneumology.

Introduction

Thoracoscopy was introduced over 100 years ago
by Hans-Christian Jacobaeus from Sweden [1]
and has become today the second most

important endoscopic technique in respiratory
medicine after bronchoscopy [2]. Jacobaeus
developed thoracoscopy primarily as a diag-
nostic method and described the technique,
together with laparoscopy, in a paper entitled
‘‘On the possibility to use cystoscopy in the
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examination of serous cavities’’ [1]. At that time,
as a result of the development of suitable optical
systems in the 19th century, endoscopy was
already being applied to all organs and cavities
with anatomical connections to the exterior.

However, recently it was reported that
Francis Richard Cruise in Ireland was probably
the first to perform thoracoscopy as early as
1866 [3]. Cruise, who in 1865 had already
published ‘‘Endoscope as an aid to the diag-
nosis and treatment of disease’’ [4], performed
an ‘‘examination of interior of pleura by endo-
scope’’ in an 11-year-old girl with empyema
through a pleurocutaneous fistula that had
developed after pleural drainage. He used the
technique for monitoring the therapy in this girl.
Although this was published in the Dublin
Quarterly Journal of Medical Science in 1866 [5],
the technique remained anecdotal.

Yet, Hans-Christian Jacobaeus must be
regarded as the father of thoracoscopy. In his
pioneer paper published in German in the
Münchener Medizinische Wochenschrift [1], he men-
tioned two cases of tuberculous pleural ef-
fusion (pleuritis exudativa), in which he studied
the pleural surfaces after replacing fluid with
air. He used a cystoscope for inspection of the
pleural cavity and mentioned three main pre-
requisites for the technique, still valid today: 1) the
possibility to introduce a trocar without lacerating
the inner organs and without causing too much
pain; 2) introduction of a transparent medium
into the cavity (Jacobaeus used filtered air for this
purpose); and 3) a cystoscope of such small
dimensions that it could be introduced through
the trocar.

In the following years, Jacobaeus and
several other European pulmonary specia-
lists from Scandinavia, Germany, Italy and
other European countries performed thora-
coscopy for diagnostic purposes in pleural
effusions, spontaneous pneumothorax, focal
pulmonary diseases, diseases of the chest,
mediastinal tumours, as well as anomalies of
the heart and great vessels and thoracic
trauma [6, 7]. Jacobaeus himself in 1912
published an extensive description of the
technique and the results of thoracoscopy
(and laparoscopy) [8], and finally in 1925, a
comprehensive summary of his experiences
describing in detail his studies on the aetio-
logy and staging of tuberculous pleurisy,
malignant effusion, rheumatoid effusion, em-
pyema, parapneumonic effusion and idio-
pathic pneumothorax [9].

Thoracoscopy as a
therapeutic procedure in
tuberculosis: ‘‘Jacobaeus
Operation’’

In his pioneer paper, Jacobaeus had already
cited Forlanini’s method by which air or nitro-
gen was blown into the pleural space and
induced collapse of the lung, known as pneu-
mothorax treatment of tuberculosis. As early
as 1913, Jacobaeus applied thoracoscopy in
those cases with adhesions, preventing the
collapse of the lung. He performed lysis of
adhesions by a thoracocautery, which was
introduced through a second entry [10].

The technique, named ‘‘Jacobaeus Opera-
tion’’, subsequently spread around the world
and, during the ensuing 45 years, thoracoscopy
was almost exclusively used for lysis of pleural
effusions in the treatment of tuberculosis [11].

Thoracoscopy as a
therapeutic tool in non-
tuberculous diseases

Anton Sattler, in Vienna, was probably the
first (in 1937) to use thoracoscopy in the
treatment of patients with idiopathic spon-
taneous pneumothorax [11]. Subsequently,
many others, again mainly in Europe, used
a similar technique for this indication: with
thoracoscopy, bleeding from torn adhesions
or bronchopleural fistulas could be cauterised
by electrocoagulation, adhesions prevent-
ing the closure of ruptured blebs could be
divided, and localised pleurodesis could
be undertaken [12].

Kux in Germany used the technique in
1947 in the treatment of hyperhidrosis by
sympathectomy [13]. He also described vago-
tomy for other indications.

Jacobaeus in 1925 had already demon-
strated the use of thoracoscopy in patients
with empyema [9]. Some authors later applied
the method for treatment of empyema, by
breaking up loculations of pus and by remov-
ing fibrinopurulent membranes, thus creating
a single cavity that could by drained and
irrigated with high efficiency [14].

In 1963, Roche and co-workers, in France,
were presumably the first to report on talc
poudrage during thoracoscopy as a means of
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achieving pleurodesis in chronic, mainly
malignant pleural effusions [15]. This thoraco-
scopic technique is now widely accepted as
gold standard of pleurodesis due to its high
success rate [16], and is also used success-
fully in pneumothorax patients [17].

Further development of
thoracoscopy as a diagnostic
tool in the 1950s

In the years between 1950 and 1960, with the
advent of antibiotic treatment for tuberculo-
sis, the era of pneumothorax therapy of pul-
monary tuberculosis came to an end [11].
In addition, as the number of tuberculosis
patients in industrialised countries gradually
declined, other pleuro-pulmonary diseases
became more important to the chest physi-
cian. Consequently, a generation of physicians
already familiar with the therapeutic applica-
tion of thoracoscopy began to use this tech-
nique on a much broader basis for diagnostic
evaluation of different chest diseases [18].

The indications for thoracoscopy were
greatly expanded by the use of various biopsy
techniques for localised and diffuse lung di-
seases. Several authors (Sattler, Brandt, Swie-
renga, Boutin, Viskum in Europe and Storey and
Bloomberg in the USA) studied large numbers
of patients and published the data [11]. The
first atlas of colour photographs of thoraco-
scopy was published by Swierenga in 1978 [19],
followed by the Atlas of Diagnostic Thoracos-
copy published by Brandt and co-workers in
1985 [11], and the book Practical Thoracoscopy
published by Boutin’s group in 1991 [20].

Pneumologists nowadays use two differ-
ent techniques for the performance of diagnos-
tic and therapeutic thoracoscopy. One method
recommends a single-entry site, the use of a
usually 9-mm rigid thoracoscope (or of a semi-
rigid/semi-flexible 7-mm pleuroscope) with a
working channel for accessory instruments and
an optical biopsy forceps, both performed under
local anaesthesia. The other method requires
two entry sites: one for a 7-mm trocar for
the examination telescope, and the other
for a 5-mm trocar for accessory instruments
including the biopsy forceps, and is usually
performed with conscious sedation or general
anaesthesia [18, 20]. The rigid instruments are
developed respectively, by Karl Storz GmbH and
Richard Wolf GmbH, two German companies,

and the semi-flexible pleuroscope by the
Japanese company Olympus.

Development of
thoracoscopy for minimally
invasive surgery: surgical
thoracoscopy/VATS

In the early 1990s, advances in abdominal
minimally invasive surgery stimulated thor-
acic surgeons to try this technique in surgery for
pleuro-pulmonary disorders as well (Inderbitzi,
Kaiser, Landreneau, Lewis, LoCicero, McKenna,
Miller and others) [18]. The technique was call-
ed ‘‘therapeutic/surgical thoracoscopy’’ as well
as ‘‘video-controlled/video-thoracoscopic sur-
gery’’, ‘‘minimally invasive’’, or ‘‘VATS’’ [18].

VATS requires general anaesthesia with
selective endobronchial intubation and usually
at least three points of entry. It is in fact a sur-
gical procedure for which an operating theatre
and disposable, often expensive, instruments
are needed. Meanwhile, it can replace thor-
acotomy in almost all indications [18].

In the USA, where only a few pulmonary
physicians performed thoracoscopy, a heated
debate ensued about whether thoracoscopy
should be performed by pulmonologists or be
limited to the domain of the thoracic surgeon.
In the meantime, American surgeons agree
that medical thoracoscopy/pleuroscopy is in
the domain of pulmonologists but correctly
insist that adequate training is essential [21].
There is no doubt that a strong professional
relationship between the pulmonologist and
the thoracic surgeon must be maintained. In
most parts of Europe, this was not a contro-
versial issue, as many pneumologists had
been performing thoracoscopy well before the
introduction of VATS [22].

Nomenclature

For better distinction, the term ‘‘medical
thoracoscopy’’ was introduced in 1994 [23].
However, since the term ‘‘thoracoscopy’’ is still
used to describe both the medical and the
surgical procedure, a certain amount of confu-
sion has arisen and persists. This possibly has
led and still leads to some unnecessary sur-
gical interventions for what are or should in
fact be medical indications. To avoid continu-
ing confusion, it has been proposed ‘‘for the
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sake of clarity’’ to return to the old term
‘‘pleuroscopy’’ [24], already introduced in
France in 1923 [25]. However, there is no
uniform opinion among respiratory physicians;
some feel that the term ‘‘medical’’ is not
appropriate, since thoracoscopy will always be
an invasive procedure [26]. But this does not
solve the dilemma. The approach of the phy-
sician should be distinguished from the very
different surgical approach, which would be
best defined as ‘‘VATS’’. However, the term
‘‘pleuroscopy’’ has now become quite popular
with the introduction of the semi-rigid (semi-
flexible, flex-rigid) pleuroscope by Olympus
Corporation. Today, both terms, ‘‘medical thora-
coscopy’’ and ‘‘pleuroscopy’’, are therefore used
as synonyms. Other terms used are ‘‘thoraco-
scopy for physicians’’ [27], ‘‘thoracoscopy for
chest physicians’’ and ‘‘local anaesthetic thor-
acoscopy’’ [28].

Introduction of the semi-
flexible pleuroscope

Flexible bronchoscopes had already been
used for thoracoscopies, mainly by pulmo-
nologists in North America. Several case
reports from 1975 describe this technique,
which had been termed ‘‘pleuroscopy’’ as
well [11]. Presumably, these flexible broncho-
scopes were used because more suitable
instruments were not generally available. How-
ever, flexible bronchoscopes showed sev-
eral disadvantages, mainly that they provide
less adequate orientation within the pleural
cavity, since a fixed anatomical guidance
as in the tracheobronchial tree is not pre-
sent and that the biopsies are much smaller
[29, 30]. Special semi-flexible instruments
with rigid shafts and flexible tips were devel-
oped in Japan as early as 1978 by Takeno, a
surgeon who used them in pneumothorax
treatment [31]. In 1998, a semi-flexible thoraco-
fibrescope was used by MacLean and co-
workers in pleural effusions; the pleura was
well visualised, but the working channel of
2 mm was felt to be somewhat too small [32].
The next generation was again developed by
Olympus Corporation in 2002 [33], with a
working channel of 2.8 mm and incor-
porated video imaging. In 2007, the autocla-
vable semi-rigid/semi-flexible thoracoscope
was introduced [34].

The advantage of the semi-flexible pleuro-
scope is that it has the look and feel of a flexible

bronchoscope, and thus may lower the thresh-
old for medical thoracoscopy for chest phy-
sicians [35, 36]. It may also be helpful
psychologically in overcoming fear of using
the rigid (and therefore often regarded as more
dangerous) instruments. It interfaces easily
with existing processors and light sources
made by the manufacturer for flexible broncho-
scopy or endoscopy, which are available in
most endoscopy units without additional costs.
Its flexible tip can be manoeuvred in different
directions and around adhesions, and it facil-
itates the homogeneous insufflation of talc. It
maintains a clear optical field by allowing
concurrent suctioning, which is analogous to
the suction techniques used during flexible
bronchoscopy [18, 36]. However, the specimens
obtained with the rigid instruments are sig-
nificantly larger. The rigid forceps allows the
taking of biopsies from very dense lesions as
well, and the rigid instruments are more
suitable when more elaborate procedures are
indicated (e.g. extensive adhesiolysis, visceral
pleural/lung biopsies, sympathicolysis) [26, 37].

Recently, rigid minithoracoscopes as a less
invasive technique have been used [38, 39], but
are much less suited for thoracoscopy since
they have the disadvantages that a second
point of entry is necessary for biopsy purposes
and that insertion of a large drainage catheter
through the same channel is not possible [40].

Clinical use of medical
thoracoscopy/pleuroscopy

Medical thoracoscopy/pleuroscopy is currently
primarily a diagnostic procedure, but it can also
be applied for therapeutic purposes [15, 22, 26,
35, 37, 41, 42]. As such, it is meanwhile con-
sidered to be one of the main areas of inter-
ventional pulmonology [2]. Since it is an invasive
procedure that the chest physician should use
only when other, simpler methods fail to yield a
diagnosis or when less invasive therapeutic
measures are not available or less promising, a
careful evaluation of the patient as well as of the
indications and contraindications to the proce-
dure is mandatory [18].

Pleural effusions

Besides diagnosis, patients with pleural dis-
orders may require evacuation of pleural fluid,
guided parietal pleural biopsies, lung biopsies
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or pleurodesis [43–45]. Medical thoracoscopy/

pleuroscopy has its main role in the invasive
diagnosis of otherwise undetermined pleural
effusions and in local treatment [26, 42].

The advantages of medical thoracoscopy/

pleuroscopy in the diagnosis of pleural effu-
sions are fast and definite biopsy diagnosis
including TB culture and hormone receptor
assay, biopsies not only from chest wall pleura
but also from diaphragm, lung and mediasti-
num, staging in lung cancer and diffuse
mesothelioma, and exclusion of malignancy
in tuberculosis with high probability [18, 42].
Furthermore, the technique has to be consid-
ered as the gold standard for scientific studies
and pleural effusions. The advantages in the
treatment of pleural effusions are complete
and immediate fluid removal (even of several
litres), evaluation of loculations (TB, emp-
yema), microscopic evaluation of the re-
expansion potential of the lung and talc
poudrage for pleurodesis with uniform dis-
tribution of talc under visual control [37, 42].

Malignant pleural effusions

Medical thoracoscopy/pleuroscopy has a much
higher diagnostic sensitivity and specificity
than fluid cytology and closed needle biopsy
combined. Therefore, in cases of undiagnosed
exudative effusions with a high clinical sus-
picion for malignancy, some clinicians may
proceed directly to medical thoracoscopy/

pleuroscopy if cytology is negative and if the
facilities for medical thoracoscopy/pleuroscopy
are available [46]. A theoretical cost analysis in
the UK showed that medical thoracoscopy/

pleuroscopy may save considerable costs in
unexplained pleural effusions compared with
image-guided pleural biopsy [47].

In a prospective intrapatient comparison,
the diagnostic yield of the non-surgical biopsy
methods in malignant pleural effusions was
studied simultaneously in 208 patients, in-
cluding 58 diffuse malignant mesotheliomas,
26 cancers of the lung, 116 metastatic pleural
effusions with 38 breast cancers, 30 cancers
of various other origins, 58 of undetermined
origin and five malignant lymphomas [42].
The overall diagnostic yield with cytological
results from effusion was 62%, with needle
biopsy (true-cut) 44%, and with medical tho-
racoscopy/pleuroscopy 95%; the latter show-
ing a significantly higher sensitivity than
needle biopsy with cytological results from
effusions combined, which were positive in

74% of cases (fig. 1). In an additional study on
287 cases with malignant pleural effusion [46],
there was virtually no difference in the yield of
medical thoracoscopy for the different types of
malignant effusions. The overall yield was 62%
for cytology and 95% for medical thoracoscopy/

pleuroscopy; the yield for cytology and in parti-
cular thoracoscopy did not vary much between
lung carcinomas (67 versus 69%; n567), extra-
thoracic primaries (62 versus 95.5%; n5154), or
diffuse malignant mesotheliomas (58 versus
92%; n566). Similar results were reported by
several other investigators [37, 43, 48].

A further advantage of medical thoraco-
scopy/pleuroscopy in malignant pleural dis-
eases is that biopsies can be taken under direct
visual control not only of the costal pleura but
also of the visceral and diaphragmatic pleura
[18]. The larger tissue specimens provide an
easier histological/immunohistological identifi-
cation of the primary tumour, including deter-
mination of hormone receptors in breast cancer
[49], and a better morphological classification
in lymphomas [50] and in their differential
diagnosis [51]. In addition, medical thoraco-
scopy/pleuroscopy is helpful in staging of lung
cancer, diffuse malignant mesothelioma, and
metastatic cancers [46, 52]. In lung cancer pa-
tients, it can be better determined whether the
tumour has spread to the pleura, or is secon-
dary to venous or lymphatic obstruction, or
paramalignant, e.g., to pneumonia. As a result,
it may be possible to avoid exploratory
thoracotomy or to determine operability [46].

Needle 
biopsy

44 62

97

74 96

95

Effusion 
(cytology)

Medical 
thorascopy

Figure 1
The different sensitivities (%) of biopsy techniques used in the diagnosis of malignant
pleural effusions (cytological and histological results combined). Taken from [42].
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In diffuse malignant mesothelioma, medi-
cal thoracoscopy/pleuroscopy can more often
and more precisely provide a histological classi-
fication than closed pleural biopsy because of
larger and more representative biopsies, along
with more accurate staging [53, 54].

Reasons for false-negative results include
insufficient and non-representative biopsies,
which depend largely on the experience of the
thoracoscopist, and the presence of adhesions
that deny access to neoplastic tissue [55, 56].
Autofluorescence video thoracoscopy with
rigid instruments, developed by Richard Wolf
GmbH in Germany, may help in future to avoid
some of the false-negative results [57]. Narrow-
band imaging during semi-rigid pleuroscopy,
developed by Olympus Corporation, Japan,
may also earlier detect discreet pathological
changes [58–60].

The main additional advantage in using
medical thoracoscopy/pleuroscopy to diagnose
malignancy is that talc poudrage can be per-
formed during the same procedure, which has
higher success rates of more than 80% [61, 62].
An even distribution of the talc powder to all
parts of the pleura can be achieved by poudrage
under visual control. Furthermore, by visual
inspection it can be judged whether the lung
will re-expand, which is an important prerequi-
site for successful pleurodesis [18].

Tuberculous pleural effusions

Although the diagnostic yield of closed needle
pleural biopsies is much better than in malig-
nant pleural effusions due to the usually more
disseminated involvement of the whole pleural
surface, medical thoracoscopy/pleuroscopy has
a higher histological and bacteriological yield
[63]. In a prospective intrapatient comparison,

an immediate diagnosis in 100 TB cases could
be established histologically by medical thor-
acoscopy/pleuroscopy in 94%, compared with
needle biopsy (true-cut) with only 38% positive
results [64]. In individual cases, this may be of
clinical importance because antituberculous
treatment can be started without delay. The
combined yield of histology and bacteriological
culture was positive for medical thoracoscopy/

pleuroscopy in 99% and for needle biopsy in
51%, and when culture results from effusions
were added, in 61% of cases. The percentage of
positive TB cultures was twice as high from
thoracoscopic biopsies, including cultures from
fibrinous membranes (78%), which are always
worth examining, as the percentage of cultures
from pleural effusions and needle biopsies
combined (39%) (fig. 2). The higher yield of
positive TB cultures more often allows suscept-
ibility tests, which may have a considerable
impact on the correct treatment and final out-
come of therapy in patients with drug resis-
tances [65, 66].

Although some authors are not overly
concerned with long-term complications of
tuberculous effusions [67], the positive role of
early removal of the pleural fluid was shown
recently in a double-blind, randomised, placebo-
controlled trial from Taiwan [68]. In this study,
it was demonstrated that early effective drai-
nage, combined with complete antituberculous
treatment, may hasten the clearance of pleural
effusion, reduce the occurrence of residual pleu-
ral thickening, and accelerate pulmonary func-
tion recovery in patients with symptomatic
loculated tuberculous pleural effusion. Medical
thoracoscopy/pleuroscopy permits the combi-
nation of the diagnostic procedure with the
drainage of all fluid, if necessary with opening
of loculations, and can be used at least in
countries with a low TB incidence [42, 63].

Parapneumonic effusions and empyema

There are only few publications on the use of
medical thoracoscopy/pleuroscopy in the diag-
nosis and treatment of parapneumonic effu-
sions and empyema [9, 14, 20, 69, 70]. In
cases with multiple loculations, it is possible
to open these spaces by removing fibrino-
purulent membranes with the forceps and,
thus, create one single cavity that can be
drained and irrigated with high efficiency. This
was demonstrated in a retrospective study
on 127 patients of whom 94% were treated
successfully for multiloculated empyema [71].

Needle 
biopsy

51 28

61 100

99

Effusion 
(culture)

Medical 
thorascopy

Figure 2
The different sensitivities (%) of biopsy techniques used in the diagnosis of tuberculous
pleural effusions (histological and bacteriological results combined). Taken from [42].
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Only 6% of the patients required a surgical
approach. This treatment should be performed
early in the course of parapneumonic effusion/

empyema, before the adhesions become too
fibrinous and adherent. Thus, if the indication
for placement of a chest tube is present and if
the facilities are available, medical thoraco-
scopy/pleuroscopy should be performed at the
time of chest-tube insertion. Overall, medical
thoracoscopy/pleuroscopy is a procedure tech-
nically similar to chest-tube placement but it
enables the creation of a single pleural cavity
per mechanical opening of loculations and
removal of fibrinous material, allowing success-
ful local treatment. It is also recommended
in patients who are unable to tolerate surgery
[72, 73].

Effusions of other origin

In other pleural effusions, when the origin
remains indeterminate, the main diagnostic
value of medical thoracoscopy/pleuroscopy
lies in its ability to exclude, with high pro-
bability, malignant and tuberculous disease
[42, 45, 46, 74]. In cases of pleural effusions
that are neither malignant nor tuberculous, it
may occasionally give macroscopic clues to
their aetiology [18].

Medical thoracoscopy/pleuroscopy is help-
ful in differentiating between malignant and
paramalignant pleural effusions in lung cancer
[26, 61], and it is well suited for the diagnosis
of benign, asbestos-related pleural effusions,
which, by definition, present a diagnosis of
exclusion [18, 46].

In some selective cases of recurrent
pleural effusions of non-malignant aetiology,
including chylothorax, hepatic effusions and
refractory effusions due to cardiac aetiology
or in systemic lupus erythematosus, talc pou-
drage during medical thoracoscopy/pleuro-
scopy has been successfully applied [75–77].

Idiopathic pleural effusions

When medical thoracoscopy/pleuroscopy is
used in the diagnostic work-up of pleural
effusions, the proportion of so-called idio-
pathic pleural effusions usually falls markedly
below 10% [78–80], whereas studies in which
medical thoracoscopy/pleuroscopy does not
belong to the diagnostic armamentarium
mostly report failure to obtain a diagnosis
in over 20%. Of note, the failure rate depends
on the selection of patients and on the

definition of idiopathic [81, 82]. In follow-up
studies after indeterminate thoracoscopic
diagnoses, the most often missed diagnoses
were malignant mesothelioma and malig-
nant lymphoma [81–83]. The results after
open thoracotomy are apparently not much
superior, as shown in a study from the Mayo
Clinic [84]. As already mentioned, autofluor-
escence video thoracoscopy or narrow-band
imaging during semi-rigid pleuroscopy may
help in future to avoid some of the false-
negative results [57–59]. However, repeated
medical thoracoscopy/pleuroscopy is also
feasible [85].

Pleurodesis in chronic
pleural effusions

If the patient has a good performance status,
consideration should be given to perform-
ing a pleurodesis for local treatment of malig-
nant or other treatment-refractory pleural
effusions [46, 75].

Thoracoscopic pleurodesis with talc insuf-
flation (poudrage) offers several advantages
for pleurodesis such as complete removal of
pleural fluid, evaluation of the re-expansion
potential of the lung by direct inspection, grad-
ing of intrapleural tumour spread and evaluation
of remaining normal surface and homogeneous
distribution of talc by insufflation under visual
control [18, 41, 42, 46].

By using medical thoracoscopy/pleuro-
scopy, both diagnostic as well as therapeutic
goals can be achieved in a single session
[15, 18, 26, 37, 61, 86, 87]. In addition, it
overcomes the limitation of chest-tube talc
pleurodesis with slurry. The approach is also
cost-saving in comparison to needle biopsy,
since it avoids the need for separate insertion
of a chest drain (after tests have confirmed
the need to do this) as well as the need for
adequate drainage before administering a
sclerosant to achieve a pleurodesis [47], which
is usually not as effective as via medical
thoracoscopy/pleuroscopy, especially if from
lung or breast cancer [88]. Overall complica-
tions from thoracoscopic talc pleurodesis are
relatively small and it could be demonstrated
in a prospective multicentre study in 558 pa-
tients with malignant pleural effusion that
medical thoracoscopic poudrage with a large-
particle talc did not cause ARDS [89] as seen in
several studies which used small-particle talc
[90]. In order to discharge the patients early, it
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was shown recently that the combination of
medical thoracoscopy/pleuroscopy with an
indwelling catheter placed at the end of tho-
racoscopy works well [91].

In addition, talc may have a direct effect
on the malignant tumour cells, such as initia-
tion of the events leading to programmed
death of the tumour cell (apoptosis) [92].
Furthermore, talc has been shown to alter the
angiogenic balance in the pleural space from a
biologically active and angiogenic environ-
ment to an angiostatic milieu [93].

Pneumothorax

A number of therapeutic options are avail-
able for treatment of primary spontaneous
pneumothorax, varying from conservative
(observation, oxygen treatment, simple man-
ual aspiration, small-catheter drainage) throu-
gh intermediately invasive (chest-tube drainage,
medical thoracoscopic talc poudrage, or pleu-
ral abrasion) to invasive measures (VATS with
blebectomy or bullectomy, pleural abrasion
or partial pleurectomy, or axillary thoraco-
tomy) [94].

There is good consensus and clinical
evidence that a recurrence prevention of pul-
monary spontaneous pneumothorax should
be proposed only after first recurrence, based
on the observation that recurrence occurs in
only one-third of patients, but may increase
to 62% after first recurrence, and to 83%
after third [95]. The choice between medical
thoracoscopy/pleuroscopy, surgical thoraco-
scopy (VATS), or open surgery as method of
access to the pleural cavity depends on the
professional background of the operator
(chest physician or surgeon), and on local
availabilities, preferences, beliefs and habits [18].
Of great importance is that a good pleurodesis
is achieved, which is possible by thoracoscopic
talc poudrage [17, 18]. The short-term safety was
recently shown, too [96].

Secondary spontaneous pneumothorax,
caused by several underlying lung disorders,
most frequently in COPD, may present as a
potential life-threatening disease because
lung function in these patients is already
compromised. Treatment usually requires imme-
diate action, and thoracoscopic talc poudrage
is an excellent option in these patients with a
higher operative risk [95].

Diffuse lung diseases

Forceps lung biopsies taken during medical
thoracoscopy/pleuroscopy have been shown
to be quite efficient, the technique has been
used for many years by chest physicians [17, 18,
20, 97]. However, the indications for thoraco-
scopic/pleuroscopic lung biopsies in diffuse
lung diseases have substantially decreased [42].
The decrease is due to the improved diagnostic
results of bronchoscopy using transbronchial
lung biopsies and bronchoalveolar lavage, as
well as to the development of high-resolution
CT (HRCT). However, medical thoracoscopy
and lung biopsies are suitable options for those
who are familiar with the technique, which
is easy and safe. The advantage of medical
thoracoscopy is that it is less invasive than
VATS, using local anaesthesia and no intuba-
tion. In comparison with bronchoscopy, med-
ical thoracoscopy/pleuroscopy is more invasive
but presents several advantages. It provides
significantly larger samples and allows the
physician to choose the biopsy site, at least
three biopsy samples should be taken. In the
largest published series of 585 cases an overall
sensitivity of 86% was found varying between
96% in sarcoidosis and 42% in Langerhans cell
histiocytosis [98]. A disadvantage is the longer
drainage time, which has been shown to be
related to the stiffness of the lung [99].

Other indications

Medical thoracoscopy/pleuroscopy will most
often be used in the diagnosis and treatment
of pleural exudates, recurrent pleural transu-
dates, and spontaneous pneumothorax [42,
45, 100, 101]. With increasing expertise, other
indications may follow: lung biopsies, em-
pyema, diffuse pleural thickening or pleural
tumours [37]. In some instances, trained
medical thoracoscopists will also tackle other
clinical problems [18]. These include interven-
tions at the sympathetic chain (sympathect-
omy, e.g., for the treatment of essential
hyperhidrosis [102]; splanchnicectomy, e.g.
for the treatment of chronic pancreatic pain)
[103] and pericardial fenestration for the
treatment of pericardial tamponades [18, 104].

Medical thoracoscopy/pleuroscopy is also
a valuable tool for research in pleural di-
seases [18].
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