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ABSTRACT

Malignant pleural effusion (MPE) is the result of the direct infiltration of the pleura by
neoplastic cells and affects more than 15% of cancer patients. The incidence of this type
of effusion is increasing in parallel with the rising incidence of cancer, with patients experi‐
encing an increasing survival rate due to diagnostic and therapeutic advances. This article
aims to review two fundamental aspects of the diagnostic and therapeutic management of
MPE: medical thoracoscopy as a fundamental tool for the direct exploration of the pleural
cavity, and pleurodesis with talc to achieve adhesion of the two pleural layers, thereby
preventing re-accumulation of fluid and reducing the symptoms in these patients.
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INTRODUCTION

Malignant pleural effusion (MPE) is the
result of the direct infiltration of the pleura
by neoplastic cells1,2. It affects more than 15%
of cancer patients. The incidence of this type
of effusion is increasing in parallel with the
rising incidence of cancer, and these patients
experience an increasing survival rate due to
diagnostic and therapeutic advances.

MEDICAL THORACOSCOPY

Medical thoracoscopy, or pleuroscopy, con‐
trary to what may be assumed, predates
surgical thoracoscopy. The first article
describing the clinical application of med‐
ical thoracoscopy was published in 19103.
This technique is simply a safe and straight‐
forward method in the hands of expert
personnel, enabling exploration of the pleu‐
ral cavity. Since then, until 1955, its pri‐
mary use was inducing pneumothorax by
lysing pleural adhesions as a therapeutic
measure for pulmonary tuberculosis man‐
agement. In 1955, its diagnostic utility began
to be emphasized. Subsequently, in 1990,
exclusively surgical thoracoscopy emerged
to conduct minimally invasive video-assisted
interventions, following the trend of laparo‐
scopic surgery4. In recent decades, pleuro‐
scopy has gained significant relevance and
recognition, driven not only by technological
advances but also by its diagnostic and ther‐
apeutic role in managing diseases affecting
the pleural cavity. These diseases constitute
25% of the cases seen by pulmonologists,
with 20–25% of pleural effusions remaining
undiagnosed despite repeated thoracentesis

and closed needle biopsies5. Currently, med‐
ical thoracoscopy is the gold standard in
diagnosing pleural effusion6, with the diag‐
nostic yield for malignant pleural effusion
reaching 95%7,8. From a therapeutic perspec‐
tive, pleuroscopy is commonly employed for
draining pleural fluid and performing pleu‐
rodesis in malignant pleural effusions, with a
success rate of up to 90%9. In recent years,
pleuroscopy has also become a fundamen‐
tal tool for investigating pleural pathophysi‐
ology, particularly in neoplastic pathology,
owing to a better understanding of tumor
biology and the development of more sensi‐
tive molecular diagnostic techniques10.

The technique of the procedure today is, sur‐
prisingly, very similar to that described at
the time by Hans Christian Jacobaeus11. It is
a minimally invasive technique, performed
in an interventional pulmonology office by a
pulmonologist (Fig. 1). It is performed under
local anesthesia and superficial sedation,
with the patient breathing spontaneously
and under cardiovascular and respiratory
monitoring. The patient is placed in lateral
decubitus on their healthy side, with a pillow
under the thorax and the arm ipsilateral to
the affected hemithorax positioned upwards
and forwards. This makes it easier to iden‐
tify the intercostal spaces. A previous thora‐
cic ultrasound is recommended to locate the
pleural fluid chamber and identify the best
entry point for the trocar (Fig. 2). After locat‐
ing the entry point, local anesthesia is instil‐
led in the area. Adequate anesthesia in this
area will allow for a more careful explora‐
tion of the pleural space and will also be
better tolerated. Subsequently, a dissection
by planes is performed down to the pleura
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from a 1–2 cm skin incision located in the
mid-axillary line between the fourth and sev‐
enth intercostal spaces. In patients with pleu‐
ral effusion, approximately 200–300 ml of
fluid is aspirated, and a pneumothorax is
subsequently induced, allowing the lung to
collapse and move away from the chest wall,
creating a space for trocar insertion. How‐
ever, in the presence of a larger amount of
pleural fluid, the procedure can also be per‐
formed directly under ultrasound guidance.

Additional accesses can be created, although
standard pleuroscopy tends to use a single-
access approach. The diameter of the incision
is between 7 and 11 mm, while the diameter
of the optics is between 6 and 10 mm and the

diameter of the biopsy forceps is between 4
and 6 mm. After establishing the entry point,
the pleural fluid is aspirated to allow for
a proper examination. Once all the pleural
fluid has been evacuated, the thoracoscope
is introduced. It is important to have a good
view to avoid damaging any structures. The
following must be identified: the diaphrag‐
matic pleura, the posterior parietal pleura
from the posterior costophrenic angle to the
apex of the cavity, and the anterior face,
which is examined in reverse by passing
over the lung. The entire visible lung surface
and the explorable part of the mediastinum
are explored. The exploration of the pleural
cavity must be performed carefully, and the
findings can vary significantly depending on

FIGURE 1. Thoracoscopy technique. A: instillation of local anesthesia. B: introduction of the trocar. C: evacuation of pleural fluid. D: exploration
of the pleural cavity and taking of biopsies. E: talc poudrage. F: placement of thoracic drainage after exploration.
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the patient’s pathology (Fig. 3). This explora‐
tion allows the selection of the area to be
biopsied (Fig. 4).

Once the biopsies have been performed,
if the instillation of talc is necessary, it is
administered over the entire pleural cavity.
At the end of the technique, a thoracic drain‐
age tube is introduced through the entry
point, directing it towards the most basal
and posterior area, subsequently removing
the trocar. After completion of the explora‐
tion, the chest drain is connected to a collec‐
tion vessel (air and fluid are discharged). The
drainage is removed when the debit is less
than 150 mL/day, after which the wound

is closed, and the patient can be discharged
from the hospital.

Pleuroscopy can be performed with a rigid
or semi-rigid instrument. Pleuroscopy per‐
formed with rigid endoscopic equipment
requires a light source, an endoscopic cam‐
era attached to a telescope, and a trocar.
Rigid telescopes are 27–31 cm in length and
7–12 mm in diameter; they have angles that
allow either a straight (0°) or oblique (30°
or 50°) view. The trocars are made of sin‐
gle-use plastic or stainless steel with a varia‐
ble diameter of 5–13 mm12,13. The semi-rigid
pleuroscope (Olympus LTF 160 or 240) meas‐
ures 7 mm external diameter and 27 cm in

FIGURE 2. Thoracic ultrasound prior to thoracoscopy allows for the quantification of the amount of pleural fluid and selection of the best entry
point. In this case, there is an implant at the diaphragmatic level, and the red arrow indicates the best entry point.
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length and functions like a flexible broncho‐
scope. The flexible tip allows 160° upward
and 130° downward angulation and has a 2.8
mm working channel to accommodate vari‐
ous accessories14. When using the semi-rigid
pleuroscope, a single 1 cm skin incision is
sufficient, into which a disposable flexible
trocar with an inner diameter of 8 mm fits.

The main difference between the two instru‐
ments undoubtedly lies in the superior abil‐
ity of the semi-rigid pleuroscope to explore
a larger area of the pleural cavity due to the
easy maneuverability of its agile tip around
adhesions and, consequently, the ease of
performing biopsies. In addition, with the
rigid pleuroscope, it is very common to
exert pressure and angulation on the perios‐
teum, which can be painful. On the other

hand, the image quality is significantly bet‐
ter with the semi-rigid pleuroscope, also
called flexirigid15. However, the main dis‐
advantage of semi-rigid pleuroscopy is the
small working channel, which may limit ade‐
quate biopsies. To overcome this limitation,
Thomas et al.16 used cryoprobes to sample
the parietal pleura, which could be intro‐
duced through the working channel of the
semi-rigid pleuroscope, with a diagnostic
yield of 90%, comparable to conventional
biopsies16. A drawback of flexible forceps is
the lack of mechanical strength needed to
obtain samples from fibrous or thickened
pleurae. In contrast, the more robust, rigid
biopsy forceps facilitate larger and deeper
biopsies and are more effective at breaking
adhesions. To overcome this problem, Sasada
et al.17 proposed the use of a new technique

FIGURE 3. Thoracoscopy images. A: pleural mesothelioma. B: metastases of ovarian adenocarcinoma.
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of electrocautery through the working chan‐
nel of the semi-rigid pleuroscope, increasing
the diagnostic yield to 85% compared to
60% with standard flexible forceps. Even in
the diagnosis of malignant pleural disease,
where rigid pleuroscopy achieves a diagnos‐
tic yield of 95%18, there are no results to
suggest that smaller biopsies result in lower
diagnostic accuracy. In a prospective study
of 66 patients, mostly with neoplastic pathol‐
ogy, a similar diagnostic yield was obtained
between semi-rigid and rigid pleuroscopy
(92.3% vs. 96.3%)19. Rozman et al.20 published
the first randomized study with 84 patients,
demonstrating a very comparable diagnostic

yield despite the considerably higher speci‐
mens obtained with rigid forceps.

PLEURODESIS

The fundamental function of pleurodesis is
to adhere to the two pleural layers (parietal
and visceral) so that the lung always remains
expanded, thus avoiding the accumulation of
liquid in the pleural space. Its main indica‐
tions are recurrent MPE, spontaneous pneu‐
mothorax, and recurrent pleural effusions of
benign etiology. In this article, we will focus
on recurrent MPE.

FIGURE 4. Intercostal vessels. The examination must be performed very carefully to avoid damaging the vascular structures.
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To achieve pleurodesis, there are two meth‐
ods:

1. Mechanical/physical methods that pro‐
duce direct inflammation at the level of
the pleural surface (e.g., mechanical abra‐
sion, laser/argon electrocoagulation).

2. Intrapleural administration of agents
(mostly chemical) that produce inflamma‐
tion at the level of the pleural surfaces
with activation of the coagulation system,
secondary fibrosis, and symphysis of the
pleural space (chemical pleurodesis).

Several biological processes are necessary
to achieve pleural symphysis. Mesothelial
cells are thought to be the most impor‐
tant element in the development of pleu‐
rodesis. In response to sclerosing agents,
these cells secrete a variety of mediators,
including chemokines such as interleukin-8
(IL-8) and monocyte chemoattractant pro‐
tein-1 (MCP-1), as well as growth factors:
vascular endothelial growth factor (VEGF),
platelet-derived growth factor (PDGF), basic
fibroblast growth factor (bFGF), and trans‐
forming growth factor-β (TGF-β). Numerous
data suggest that intact mesothelial cells and
these cytokines play a crucial role in the
initiation and maintenance of different path‐
ways of pleural inflammation and pleural
space obliteration. In addition to mesothelial
cells, some inflammatory cells recruited from
the blood, mainly neutrophils and mononu‐
clear cells, are known to play an important
role. Fibroblast proliferation in the pleural
space is also essential for the pleurodesis
process, and there is evidence that talc stim‐
ulates the production of fibroblast growth

factors by mesothelial cells. One of the main
phenomena that occurs after the instillation
of a symphyseal agent is the activation of the
coagulation cascade in the pleural space21,22.
Agrenius et al.23 were the first to demonstrate
an increase in coagulation at the pleural level
and a decrease in fibrinolytic activity after
the instillation of a sclerosing agent. Rodri‐
guez-Panadero et al.24 demonstrated that suc‐
cessful pleurodesis was associated with a
significant reduction in fibrinolytic activity,
expressed as D-dimer concentration in pleu‐
ral fluid, 1 day after talc powder administra‐
tion (p < 0.001).

The relationship between pleurodesis and
the activation of systemic coagulation was
evaluated by Montes-Worboys et al.25 in 231
patients with MPE undergoing talc poudr‐
age. Higher IL-8 levels were observed in
patients with early mortality after pleurode‐
sis, but the difference was not statistically
significant.

In patients with recurrent pleural effusion,
pleurodesis is a symptomatic treatment that
controls dyspnea secondary to the re-accu‐
mulation of fluid in the pleural space.
The effect of pleurodesis in these patients
is evident early after pleurodesis. In recur‐
rent spontaneous pneumothoraces; however,
pleurodesis has a more delayed effect, as it
is not used to treat the current episode of
pneumothorax but rather to prevent future
episodes of recurrence.

Symptomatic treatment of MPE is the most
frequent indication for pleurodesis in our
Pleural Pathology Units (mainly malignant
pleural effusions).
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To know when to perform pleurodesis in a
patient with MPE, the following questions
must be answered:

1. Is the patient’s symptomatology, mainly
dyspnea, directly attributable to pleural
effusion or to the underlying pulmonary
involvement? Although it is not always
easy to answer this question, a favorable
response to pleurodesis can be expected
when dyspnea improves on evacuating
thoracentesis. However, it should not be
forgotten that in most cases of MEP, the
lung is macroscopically or microscopically
diffusely affected (multiple metastases
and/or carcinomatous lymphangitis);
therefore, these data should be used as a
guide only when improvement of symp‐
toms after thoracentesis is very evident.

2. Is MPE recurrent? Given the foreseeable
evolution of MPE toward its increase and,
consequently, an increase in the associated
symptoms, current guidelines consider
pleurodesis to be considered early in these
effusions. This would avoid future dis‐
comfort for the patient and would favor a
better outcome, as it would be performed
before the lung becomes trapped.

3. Is the lung capable of re-expanding after
complete evacuation of the pleural effu‐
sion? If the lung surface is completely
covered by tumor lesions or by a layer of
fibrin, or if the main bronchus is obstruc‐
ted by a tumor mass, it is unlikely that
complete pleural symphysis will be ach‐
ieved. When complete expansion of the
lung cannot occur after evacuative thora‐
centesis, we are dealing with a trapped

lung. Various ways of predicting its exis‐
tence have been proposed: pleural man‐
ometry, M-mode chest ultrasound, and
patient symptoms during evacuation.
However, there is not enough evidence to
recommend any of these methods in isola‐
tion in our daily practice26. We believe that
their combined use is the most advisable
approach for predicting their existence. In
nonexpandable lungs, there is a greater
decrease in pressure when the volume is
removed. Pleural elastance, a change in
pleural pressure divided by the change in
the volume of pleural fluid drained, has
shown to accurately differentiate nonex‐
pandable lungs from normal lungs, with a
cutoff of 14.5 cm H2O/l as the upper limit
of normal. If pleural elastance is elevated
(≥18 cm H2O/l), the probability of pleu‐
rodesis failure is high27‐29.

Numerous agents have been used through‐
out history to attempt chemical pleurode‐
sis. Currently, the sclerosing agent of choice
for pleurodesis in MPE is talc. Its symphy‐
seal effect is well established (average effi‐
cacy 93%), and it is inexpensive and widely
available30. It is now known that talc is not
carcinogenic if applied free of impurities
(especially asbestos). To minimize the risk
of complications, it is therefore required that
talc is free of contaminants and that its parti‐
cle size is larger than 15 μm31,32 (Fig. 5). The
average dose of talc administered is 4 g. It
has been shown that results do not improve
when more than 5 g are used. A meta-analy‐
sis published in 2021, reviewing 26 studies
with 4482 patients undergoing pleurodesis
with talc, concludes that talc is a safe and
effective sclerosing agent. The most frequent
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complications reported were pain (20% of
cases), fever (14%), and transient dyspnea
(13%). The percentage of cases of respiratory
failure and distress was 0%33. These results
have significant interest because, in the past,
the safety of this agent was questioned by
some articles that associated its use with the
appearance of distress; in these articles, the
talc used had irregular particles, some with a
very small diameter (less than 5 μm); hence,
the talc currently used particles with a larger
diameter.

Talc can be administered as poudrage (thora‐
coscopic route) or as a suspension via a chest
drain (slurry). In 2020, the results of a clini‐
cal trial (Talc pleurodesis: a randomized trial
of poudrage vs. slurry in malignant pleural
effusion, TAPPS study) comparing the two
administration techniques were published. A
total of 482 patients (slurry, n = 240; poudr‐
age, n = 242) were included in the final
analysis for the study. Following a per-proto‐
col analysis, whereby patients with trapped
lungs were excluded, a significant difference
(p = 0.045) was found, favoring talc poudr‐
age, although this effect disappeared when
only patients who were alive at 30 days (talc
slurry, n = 130; talc poudrage, n = 152) were
included. They found no difference in the
failure rate of pleurodesis in the two treat‐
ment arms (22% in the talc poudrage group
vs. 25% in the talc slurry group).

This study had some important limitations.
The trial entry criteria specified that patients
be sufficiently fit to undergo local anesthetic
thoracoscopy under light sedation, which
may make the results less applicable to those
patients presenting with a greater degree

of frailty. Furthermore, the trial was con‐
ducted on an open-label basis, which may
have influenced the results of patient-repor‐
ted measures, such as pain or breathlessness.
It is also probable that the clinicians respon‐
sible for recruitment and trial interventions
were required to assess patients for pleurod‐
esis failure, introducing the potential for bias.
In addition, the TAPPS trial excluded the
analysis of patients who survived more than
three months, which may also affect the final
results34.

Another factor that can influence the out‐
come of pleurodesis is the patient’s tumor
type. Bielsa et al.35 investigated the impact
of tumor type on the efficacy of bedside
doxycycline and thoracoscopic talc poudr‐
age pleurodesis. In the talc group, patients
with lung cancer and mesothelioma had sig‐
nificantly lower complete response rates (63
and 61%, respectively) compared with breast
cancer (77%) and other metastatic effusions
(74%, p = 0.012). Regression analysis identi‐
fied pleural tumor burden and tumor type as
independent predictors of pleurodesis failure
in the talc group35.

When comparing the results of pleurodesis
with talc poudrage vs. talc slurry, it should also
be considered that, in thoracoscopy, the talc
is powdered under direct visual control, allow‐
ing for a more uniform distribution throughout
the pleural cavity. However, in the case of talc
slurry, the distribution is less uniform, which
can facilitate the appearance of loculations and,
therefore, incomplete pleurodesis36. Rodríguez
Panadero et al.13 indicate that in assessing the
results of pleurodesis with talc, most of the talc
administered in slurry form might eventually
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leave the pleura through the chest tube after the
drain is unclamped and suction is applied13.

We believe that further studies comparing
the two forms of talc administration are
needed, taking into account the factors dis‐
cussed previously.

In recent years, the tunneled indwelling pleu‐
ral catheter (TIPC) has been included in the
treatment algorithm for recurrent MPE. TIPC
placement is an alternative to chemical pleu‐
rodesis that offers patients the possibility of
regular home drainage of pleural fluid and
is also the treatment of choice in patients
with trapped/nonexpandable lungs, failed
pleurodesis, or loculated effusion30. Multiple
trials in recent years have reported an improve‐
ment in dyspnea and quality of life with the
use of TIPC. A systematic review of 19 studies
reported symptomatic improvement in 96%
of patients after TIPC insertion37. Spontaneous

pleurodesis rates after TIPC have also been
reported to range from 20% to 50%. There
are many studies comparing TIPCs with talc
slurry. The TIME2 trial (Effect of an indwelling
pleural catheter vs chest tube and talc pleurod‐
esis for relieving dyspnea in patients with
malignant pleural effusion: the TIME2 rando‐
mised controlled trial) randomized patients to
TIPC vs. talc slurry and observed an improve‐
ment in dyspnea with TIPC at six months,
a reduction in hospital stays, and a reduced
need for further procedures, although with
an increase in complications38. The AMPLE
study (A multicenter pleural effusion study
of the efficacy of indwelling catheters) also
randomized patients to TIPC vs. talc slurry
and demonstrated that TIPC patients had a
shorter hospital stay and required fewer subse‐
quent pleural interventions39. It is important
to determine the optimal drainage regimen
via TIPC in these patients. The multicentre
ASAP trial (A study of symptom control and

FIGURE 5. Scanning electron microscopy images of two types of talc. A: talc with irregular particles (not recommended)—mean 18.5 ± 14.2 µm.
B: talc with large particles (recommended)—mean 25.3 ± 16.5 µm (modified from Arellano-Orden et al., 201332).
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pleural symphysis" trial, comparing the effects
of different drainage regimens with TIPC to
improve pleurodesis outcomes) demonstrated
that daily drainage compared to alternate day
drainage in patients with TIPC resulted in
higher rates of spontaneous symphysis (47%
vs. 24%; p = 0.003)40. Similar rates of spontane‐
ous pleurodesis were also demonstrated in the
AMPLE2 trial comparing daily drainage with
symptom-based drainage (44.2% vs. 15.9%; p =
0.004), although no difference in dyspnea con‐
trol was observed between the two groups41.

TIPC can also be placed in patients undergo‐
ing diagnostic thoracoscopy and subsequent
talc poudrage (with complete or partial lung
re-expansion) or in patients undergoing thor‐
acoscopy in whom a nonexpandable lung
is observed on examination. Suzuki et al.42

observed a spontaneous pleurodesis rate of
53% in patients undergoing TIPC after thora‐
coscopy vs. 28% in patients undergoing TIPC
placement by a standard technique. Consid‐
ering these results, we believe that the com‐
bination of the two therapies (talc poudrage
and TIPC) may have a synergistic effect in
the control of pleural effusion. This was par‐
ticularly relevant in the subgroup of patients
with loculated pleural effusion undergoing
thoracoscopy with lysis of adhesions and
TIPC placement (pleurodesis rate 67% vs.
21%). In patients with suspected recurrent or
symptomatic MPE, TIPC insertion by thora‐
coscopy may be considered in two circum‐
stances, regardless of lung expandability: (1)
concurrent need for pleural biopsies and (2)
pleural effusion with numerous adhesions
and loculations demonstrated by CT scan
and chest ultrasound.

At present, therefore, we have different tech‐
niques for pleurodesis in MEP with similar
efficacy according to published studies: talc
poudrage, talc slurry, and TIPC, which can be
used alone or in combination depending on the
patient’s characteristics and preferences.
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