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Abstract: Malignant pleural effusion (MPE) is associated with a median survival of 3-6 months and causes
significant symptoms affecting the overall quality of life in patients with advanced malignancies. Despite
the high incidence of recurrent MPE, less than 25% of patients undergo a definitive pleural intervention as
recommended by guidelines. In this review, we summarize the latest guidelines for management of MPE by
various societies and discuss a multimodal approach in these patients using thoracoscopy with pleurodesis
using talc insufflation and placement of tunneled indwelling pleural catheters (TTPC). We also address the
role of diagnostic thoracoscopy for histologic and molecular diagnosis and outline our approach to patients
with known or suspected MPE.
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Introduction

Malignant pleural effusion (MPE) is associated with a
median survival of 3—6 months (74 days in patients with
lung cancer) and affects the overall quality of life (1-3).
Approximately 150,000 cases of MPE’s occur annually in
the United States and more than 50% of the patients re-
accumulate fluid after initial drainage (4,5). One recent
study showed that 30% of the patients with MPE had fluid
recurrence at day 15 post thoracentesis, 40% at day 30 and
48% had recurrence at day 90. In a larger SEER-Medicare
data base analysis, the overall recurrence of MPEs was noted
in 55% (12,967/23,431) patients with 58% of those with
recurrence having a rapid re-accumulation (within 2 weeks).
Despite the high and relatively rapid recurrence rates,
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only 23% of the patients had a definitive pleural procedure
with the rest undergoing repeat thoracentesis. Even
after further episodes of recurrence, a similar percentage
of patients underwent a definitive pleural procedure
with overall guideline consistent care being followed in
only 24% of the patients. Definitive pleural procedures
[interventions performed to prevent recurrent presentation
with dyspnea and minimize symptoms/repeated procedures
such as pleurodesis or tunneled indwelling pleural catheter
placement (TIPC)] compared with repeat thoracentesis
resulted in fewer subsequent pleural procedures, fewer
complications (e.g., pneumothoraces) and fewer procedures
in the emergency department (5). In addition, it is known
that repeated pleural procedures are associated with

decreased quality of life preceding the procedure (6).

7 Thorac Dis 2020;12(5):2803-2811 | http://dx.doi.org/10.21037/jtd.2020.03.57


https://crossmark.crossref.org/dialog/?doi=10.21037/jtd.2020.03.57

2804 Agrawal and Murgu. MPE: thoracoscopy with talc pleurodesis and/or TIPC

It is thus relevant that guidelines-consistent care
be provided in patients with MPE. In this review, we
summarize the guidelines for management of MPE by
various societies and discuss a multimodal approach in
this patient population by using thoracoscopy with talc
insufflation pleurodesis and placement of TIPC.

Summary of the current guidelines on MPE

The American Thoracic Society (ATS) published its
initial guidelines for the management of patients with
MPE in 2000. The British Thoracic Society published its
own guidelines in 2010. Over the last decade, however,
several large trials have been completed and there has been
significant progress in the evidence-based management of
patients with MPE. Thus the ATS, The Society of Thoracic
Surgeons (STS) and the Society of Thoracic Radiology
(STR) developed new evidence-based recommendations
for the management of these patients (7). Similarly the
European Respiratory Society (ERS) and the European
Association for Cardio-Thoracic Surgery (EACTYS)
also published updated guidelines for the management
if MPE in 2018 (8). The European Society of Medical
Oncology (ESMO) and National Comprehensive Cancer
Network (NCCN) also provide recommendations related
to patients with lung cancer who develop MPE (9). The
recommendations from these societies are summarized in

Table 1.

Diagnostic thoracoscopy for pleural biopsy

Thoracentesis is the first step in the evaluation of pleural
effusion and a single pleural aspiration is diagnostic
of malignancy in about 40-60% of cases (10,11). The
diagnostic yield varies based upon the type of the solid
tumor with the sensitivity of pleural fluid cytology
ranging from 38% in head and neck cancers to 93%
and 100% in patients with breast cancer and pancreatic
cancer, respectively (11). In patients with an undiagnosed
exudative effusion with a high suspicion of malignancy,
a thoracoscopic approach with pleural biopsy should be
performed to provide a firm diagnosis. The diagnostic
sensitivity of thoracoscopy in this subset of patients is
90% to 100% (12-14). The use of autofluorescence mode
and narrow-band imaging has been studied but has not
shown any significant advantages compared to white light
thoracoscopy in obtaining pleural biopsies (15,16). Pleural
tissue sampling can be accomplished using the standard
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rigid forceps or the flexible forceps passed through the
working channel of a semi-rigid thoracoscope. A recent
systematic review assessed the diagnostic yield of pleural
cryobiopsy compared to flexible forceps biopsy and showed
a comparable safety profile but did not demonstrate an
increase in the diagnostic yield (17). In patients with
recurrent MPE, talc insufflation and/or TIPC can be
performed in the same setting during the diagnostic
thoracoscopy.

Thoracoscopy with talc insufflation/poudrage

Given the high recurrence rates of MPE, chemical
pleurodesis plays an integral role in management of these
patients, especially in patients with an expandable lung.
Chemical pleurodesis can be performed by instilling a
sclerosant via the chest tube or via talc insufflation/poudrage
during a thoracoscopy. Thoracoscopic talc insufflation is
done after fluid aspiration and pleural biopsy using a spray
atomizer via the trocar (Figure 1) or by using a catheter
through the working channel of the semi-rigid pleuroscope.

The use of thoracoscopic talc insufflation for MPE has
been reported in multiple studies (8,18-27). While the dose
of talc and the definition of pleurodesis across these reports
have been variable, the success rate has ranged from 77%
to 98% with complication rates ranging from 2% to 17.2%.
Despite the initial concern for ARDS with talc pleurodesis,
no ARDS was noted in 558 patients post pleurodesis with
graded talc (26).

Herein we provide a narrative review of landmark
original studies and meta-analyses pertinent to talc
pleurodesis. Yim et /. (28) conducted a randomized trial
comparing video-assisted thoracoscopic talc insufflation
with bedside talc slurry in 57 patients with an expandable
lung. No difference was shown between the 2 groups in
terms of duration of chest tube, length of stay, complications
or recurrence of pleural effusion. Similar findings were
reported by Mummadi ez 4/. in their systematic review and
meta-analysis with no overall difference in pleurodesis
noted between thoracoscopic talc insufflation and talc
slurry via a chest tube (RR 1.06, 95% CI, 0.99-1.14) (29).
An older Cochrane review in 2004 assessed the optimal
technique and agent for pleurodesis in patients with MPE
and concluded that the available evidence supported the use
of talc as the sclerosant of choice and that thoracoscopic
pleurodesis was the preferred technique of pleurodesis (30).
This was also demonstrated by another systematic review
where talc insufflation was associated with less recurrence
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Table 1 Summary of recommendations for management of malignant pleural effusion from various societies

In patients with known or suspected MPE, ultrasound imaging should be used to guide pleural interventions (ATS/STS/STR)

In patients with known or suspected MPE, who are asymptomatic, therapeutic pleural interventions should not be performed
(ATS/STS/STR)

In patients with symptomatic MPE, a large volume thoracentesis should be performed if it is uncertain whether the patients’ symptoms are
related to the effusion and/or to assess if the lung is expandable (the latter if pleurodesis is contemplated) (ATS/STS/STR)

In patients with MPE with known (or likely) expandable lung and no prior definitive therapy, and have symptoms that are attributable
to the effusion, either tunneled indwelling pleural catheter (TIPC) or chemical pleurodesis should be used as first line interventions for
management of dyspnea (ATS/STS/STR)

TIPCs appear to be as effective at relieving MPE symptoms as talc pleurodesis and are associated with reduced time in hospital,
although adverse event rates appear to be higher than for talc (ERS/EACTS)

Persisting or recurrent pleural effusions are usually managed by pleurodesis to improve dyspnea (ESMO Guidelines for Lung Cancer)
Talc is the most effective agent for chemical pleurodesis in MPE and graded-particle talc appears safe (ERS/EACTS)

In patients with symptomatic MPE and expandable lung undergoing talc pleurodesis, either talc poudrage or talc slurry could be used
(ATS/STS/STR)

The data suggest that thoracoscopic talc poudrage (via surgical VATS or medical thoracoscopy) may be slightly more effective than
slurry for MPE pleurodesis (ERS/EACTS)

Talc is the preferred agent and thoracoscopic poudrage may be better than injection of talc slurry in patients with primary lung cancer
(ESMO guidelines for Lung Cancer)

Large bore tubes (e.g., 24 F) are associated with higher pleurodesis success rates in talc pleurodesis than smaller drains (e.g., 12 F), with
non-steroidal drugs as an effective analgesia option that does not lower pleurodesis rates (ERS/EACTS)

In patients with symptomatic MPE and non-expandable lung, failed pleurodesis or loculated effusion, the use of TIPC’s is suggested over
chemical pleurodesis (ATS/STS/STR) (ESMO Guidelines for Lung Cancer)

TIPCs appear to be an effective option in the management of MPE trapped lung. Dedicated prospective trials are needed to fully
evaluate the utility of TIPCs in trapped lung, and also to evaluate surgical interventions and the role of fibrinolytic therapy (ERS/EACTS)

In patients with TIPC associated infections, treating through the infection without catheter removal is usually adequate. The catheter
should be removed if the infection fails to improve (ATS/STS/STR)

In patients with loculated MPE, intra-pleural fibrinolytic agents increase the volume of fluid drainage and improve the radiological
appearance in loculated MPE. However, they have no effect on clinical outcomes, such as dyspnea or pleurodesis success. Alternatives,
however, are limited for patients with loculated MPE for whom surgery is not suitable (ERS/EACTS)

In patients with MPE, no conclusions can be drawn on the value of anti-tumor treatment. Because there is no strong evidence to suggest
any detriment associated with standard interventional management of MPE, this is likely to remain the first line of treatment until evidence
emerges to support alternative approaches (ERS/EACTS)

MPE, malignant pleural effusion; ATS, American Thoracic Society; STS, Society of Thoracic Surgeons; EACTS, European Association for

Cardio-Thoracic Surgery; STR, Society of Thoracic Radiology; ERS, European Respiratory Society.

risk than talc slurry (RR 0.21, 95% CI, 0.05-0.93) (31). In
a landmark trial, Dresler ez 4. (32) compared the role of
thoracoscopic talc insufflation to talc slurry in 482 patients
with MPE. The authors did not note any difference in the
study arms in the percentage of patients with successful
pleurodesis at 1 month (78% vs. 71%). However, in the
post-hoc analysis patients with primary lung or breast cancer
were noted to have a higher rate of pleurodesis with talc
insufflation compared to talc slurry via the chest tube (82%
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vs. 67%). Terra et al. randomized 60 patients with recurrent
MPE to video-assisted thoracoscopic talc insufflation vs.
talc slurry and noted that immediate partial lung expansion
was more frequently noted in the thoracoscopy group
(60% wvs. 30%, P=0.027) but noted no differences in clinical
outcomes (33). Clive er /. conducted a meta-analysis
assessing pleurodesis strategy in patients with MPE and
found that talc insufflation had the highest rank in terms of
fluid control (34). The authors did acknowledge the high

7 Thorac Dis 2020;12(5):2803-2811 | http://dx.doi.org/10.21037/jtd.2020.03.57



2806 Agrawal and Murgu. MPE: thoracoscopy with talc pleurodesis and/or TIPC

Figure 1 Diagnostic thoracoscopy with pleural biopsy, talc insufflation and TIPC placement. (A) Thoracoscopy image in a patient with breast

cancer demonstrating malignant nodules on the parietal pleura. (B) Parietal pleural biopsy during a thoracoscopy using rigid biopsy forceps in a

patient with malignant pachypleuritis. (C) Thoracoscopy image demonstrating talc insufflation for pleurodesis in a patient with malignant pleural

effusion. (D) Placement of TIPC during thoracoscopy in a patient with malignant pleural effusion. TIPC, tunneled indwelling pleural catheter.

level of heterogeneity between trials and the lack of patient-
reported outcomes in their review. A recently concluded
open label, randomized control trial across 17 hospitals in
the United Kingdom compared the use of talc insufflation
during thoracoscopy with moderate sedation to bedside
chest tube insertion with talc slurry and did not show any
difference in the rate of pleurodesis failure at 90 days.
However, the authors acknowledged that the study might
have been underpowered to detect small but potentially
important differences (35).

Based on the above-published studies, recent
guidelines from the ERS/EACTS and ESMO suggest that
thoracoscopic talc poudrage (via surgical video assisted
thoracoscopy or medical thoracoscopy) may be slightly
more effective than talc slurry via chest tube for pleurodesis
in patients with MPE (Evidence Grade II, B) (8,9).
However, the ATS/STS/STR clinical practice guidelines
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suggest the use of either talc poudrage or talc slurry in
patients with symptomatic MPE and expandable lung (7).

Thoracoscopy with tunneled indwelling catheter
placement (TIPC)

TIPC placement is an alternative to chemical pleurodesis
that offers patients the ability to perform regular home
drainage of pleural fluid. TIPC placement is also the
treatment of choice in patients with trapped/non-expandable
lung, failed pleurodesis or loculated effusion (recommended
by ATS/STS/STR, ERS/EACTS, ESMO). Multiple trials
in the recent years have reported improvement in dyspnea
and quality if life with the use of TIPC (7-9). A systematic
review of 19 studies reported symptomatic improvement in
96% of patients after TIPC insertion (36). The TIME2 trial
randomized patients to TIPC vs. inpatient talc slurry via a
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chest tube and noted improvement in dyspnea with TIPC at
6 months, reduced length of stay and reduced requirement
of further procedures although with increased adverse
events (37) The AMPLE study similarly randomized
patients to TIPC vs. talc slurry via a chest tube and showed
that patients with TIPC had shorter hospital stay, and
required less subsequent pleural interventions (38). At least
30% of the patients with MPE have a non-expandable
lung (32). Since chemical pleurodesis is rarely performed
in these patients and the use of TIPC is associated with
decreased length of stay and improvement in symptoms,
their use may be option of choice in patients with a non-
expandable lung (7-9).

While TIPC can be placed under local anesthesia
with ultrasound guidance, some situations may warrant
placement of TIPC during a thoracoscopy (Figure I). This
is especially relevant in patients with symptomatic MPE
who also need more tissue for molecular testing. TIPC
can also be placed in patients undergoing a diagnostic
thoracoscopy along with talc insufflation (with complete
or partial lung re-expansion) or in patients undergoing
thoracoscopy and noted to have a non-expandable lung
intraoperatively. Some authors noted a high pleurodesis rate
in patients who underwent thoracoscopy and TIPC, even
without the use of chemical pleurodesis. Suzuki et al noted a
spontaneous pleurodesis rate of 53% in patients undergoing
TIPC in the thoracoscopy cohort vs. 28% in patients
undergoing TIPC placement via standard technique. This
was especially relevant in the subgroup of patients with
loculated pleural effusion undergoing thoracoscopy with
adhesiolysis and TIPC placement (pleurodesis rate of 67%
vs. 21%) (39). Similarly, in another study by Schneider ez 4/,
a spontaneous pleurodesis rate of 58% was noted in patients
with trapped lung (noted intraoperatively) undergoing
thoracoscopy with TIPC placement. The median duration
to catheter removal was approximately 11 weeks (40).
This higher rate of auto-pleurodesis may be explained
by the dry pleural space post procedure, ability to break
adhesions during the thoracoscopy as well as by the pleural
inflammation as a consequence of pleural space invasion
(thoracoscopy incisions and pleural biopsies) (39,41).

In patients with suspected or known recurrent and
symptomatic MPE, these authors perform TIPC insertion
via thoracoscopy in the following two circumstances,
irrespective of lung expandability: (I) concurrent need for
pleural biopsies; and (IT) complex pleural effusion, adhesions
and loculations as demonstrated by chest computed
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tomography and ultrasonography.

Irrespective of the technique of TIPC placement, it is
important to determine the optimal drainage regimen via
the TIPC in these patients. The multicenter ASAP trial
demonstrated that daily drainage compared to alternate
day drainage in patients with TIPC resulted in higher rates
of auto-pleurodesis (47% wvs. 24% P=0.003) (42). Similar
rates of spontaneous pleurodesis were also demonstrated
in the AMPLE2? trial which compared daily drainage to
symptom-based drainage (44.2 vs. 15.9% P=0.004) though
no difference in dyspnea control was noted between the
two groups (43). It is therefore relevant that the frequency
of drainage be documented when assessing the rates of
spontaneous pleurodesis in trials or quality improvement
projects pertinent to TIPCs.

Thoracoscopy with tunneled indwelling catheter
placement and talc insufflation

There is increasing body of evidence supporting the
use of TIPC in patients with MPE and this has led to
an increased interest to combine their use in patients
undergoing thoracoscopy with pleurodesis. Reddy ez a/. (44)
studied 30 patients who underwent thoracoscopy with talc
insufflation and placement of TIPC in the same procedure.
The median duration of hospitalization was 1.79 days and
pleurodesis was successful in 92% of the patients. The
TIPC was removed at a median duration of 7.54 days post
intervention. Similarly, Boujaoude et 4l. (45) conducted a
prospective observational study with 29 patients undergoing
thoracoscopic pleurodesis and TIPC placement. Pleurodesis
was successful in 92% of patients at 1 month. The median
length of stay was 3 days and the median duration of TIPC
placement was 6 days. While there is a lack of randomized
control trials for this combined approach, this a feasible
treatment alternative, especially for patients with MPE
who need to undergo a diagnostic thoracoscopy or are not
willing to have TIPC for a prolonged period of time.

In patients with suspected or known recurrent
and symptomatic MPE with complete or partial lung
expandability, these authors perform thoracoscopy with
talc insufflation and TIPC insertion in the following
circumstances: (I) concurrent need for pleural biopsies;
(II) complex pleural effusion, adhesions and loculations
as demonstrated by chest computed tomography and
ultrasonography; (I1I) patient’s unwillingness to have a long-

term TIPC.
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| Known or suspected MPE

Y Y
Symptomatic Asymptomatic
Y
US guided diagnostic & A A
therapeutic thoracentesis Tissue needed for diagnosis No tissue
or molecular testing needed
Y A A A
No improvement in Improvement in Diagnostic thoracoscopy No pleural intervention
symptoms symptoms with pleural biopsy warranted
Y A
Assess for other causes Complete or partial lung
of dyspnea re-expansion
Y A
Yes No
Y Y A Y
ECOG 0-2 | ECOG 3-4 | | No tissue needed | Tissue needed for diagnosis
| or molecular testing
Y Y Y

Discuss thoracoscopy with
talc pleurodesis and/or TIPC
placement. Can perform pleural
biopsy if more tissue needed

Tunneled Indwelling catheter
placement under local
anesthesia

Diagnostic thoracoscopy
with pleural biopsy and TIPC
placement

Figure 2 Flowchart for management of known or suspected MPE. MPE, malignant pleural effusion; US, ultrasound; TIPC, tunneled

indwelling pleural catheter; ECOG, ECOG Performance Status (ECOG 0: fully active, able to carry on all pre-disease performance without

restriction. ECOG 1: restricted in physically strenuous activity but ambulatory and able to carry out work of a light or sedentary nature,

e.g., light house work, office work. ECOG 2: ambulatory and capable of all selfcare but unable to carry out any work activities. Up and

about more than 50% of waking hours. ECOG 3: capable of only limited selfcare, confined to bed or chair more than 50% of waking hours.
ECOG 4: completely disabled. Cannot carry on any selfcare. Totally confined to bed or chair. ECOG 5: dead).

Management algorithm (Figure 2)

In patients suspected of having MPE, if the fluid cytology is
negative for malignancy, thoracoscopy should be performed
to obtain pleural biopsies. In patients with recurrent pleural
effusions, a more definitive pleural intervention such as
thoracoscopy with talc pleurodesis or placement of a TIPC
should be offered. With the rapidly evolving targeted
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therapy in various malignancies, there is often need for
repeat biopsies to assess for possible targetable mutations.
In our opinion, patients who require repeat biopsy and have
pleural effusions; a diagnostic and therapeutic thoracoscopy
with tale pleurodesis and/or TIPC placement represents
a patient-centered approach. The question of performing
combined pleurodesis and TIPC versus either alone in the
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same sitting should be individualized based on functional
status, expected length of stay, predicted duration of TIPC
as well as expected adverse events.

Conclusions

The last decade has seen significant advancements in the
management of patients with MPE as reflected by the new
ATS/STS/STR and ERS/EACTS guidelines. We believe
future research should focus on methods of fastening the
time to pleurodesis, evaluating patient-reported outcomes,
defining factors affecting pleurodesis and clarifying the
difference between true pleurodesis and disease control.
Continued education and awareness are warranted to ensure
that guideline consistent care is provided to these patients
suffering from advanced malignancies.
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