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Video-assisted thoracoscopic surgery (VATS) in 
the management of mesothelioma

Malignant pleural mesothelioma (MPM) is almost always 
a terminal diagnosis. Other than for rare cases of localised 
MPM which has been completely resected in combination 
with chemotherapy/radiotherapy, there is no treatment 
available that offers the possibility of a cure, but only 
palliative treatments that may in some cases also improve 
prognosis. The role of surgery in the management of 
mesothelioma is controversial, with a paucity of high quality 

evidence to support management decisions. In this review, 
the role of VATS in the management of MPM is considered.

MPM 

MPM is the commonest primary tumour of the pleura. It 
is strongly associated with exposure to asbestos, usually 
several decades prior to clinical presentation (1). Although 
the incidence continues to increase, it is anticipated that 
this will begin to fall in the future as asbestos use falls (2,3). 
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Diagnosis is often late because symptoms are rather non-
specific, particularly at early stages of the disease. The 
majority of patients present with advanced disease. The 
commonest symptoms are dyspnoea and chest discomfort. 
Dyspnoea may be a result of pleural fluid accumulation 
or lung encasement by tumour, which results in decreased 
chest wall expansion (4). There are three types of MPM 
histologically: epithelioid (50–70%) and sarcomatoid 
(10–20%), with the remaining patients having a mixed, 
biphasic pattern (5). In view of the advanced stage at 
diagnosis, patients managed with best supportive care alone 
have a median survival following diagnosis of between 
6–18 months with <5% patients surviving >5 years (4,6). 
There is now evidence from clinical trials supporting the 
use of platinum-containing chemotherapy demonstrating 
survival advantage and this is now considered the minimum 
standard of care for patients with MPM and a satisfactory 
performance status (7,8).

Surgery for MPM 

The role of surgery as a treatment option remains 
controversial as a result of studies demonstrating marginal, if 
any, overall benefit from surgery with significant associated 
morbidity and mortality (9). In many selected cases there may 
be advantage but unfortunately this is hidden in the overall 
results. Identifying those most likely to benefit is difficult.

Video assisted thoracoscopic surgery for MPM 

With the evolution of thoracic surgery to more minimally 
invasive VATS procedures, the role of surgery in the 
management of MPM has been potentially expanded. 
Although extrapleural pneumonectomy (EPP) which 
involves en-bloc resection of the lung and surrounding 
pleura,  ipsi lateral  hemidiaphragm and ipsi lateral 
pericardium followed by reconstruction, is typically an 
open procedure, there are two case reports of EPP being 
performed by VATS (10,11). It is worth noting that the 
operations took in excess of 14 hours and this is unlikely to 
become a widely performed procedure.

More commonly, VATS can play a role in the diagnosis 
of MPM, control of the pleural space, debulking and 
decortication to reinflate the lung.

VATS pleural biopsy

Confirming the diagnosis of MPM is important to 

guide on-going management but also has for securing 
compensation that is available to patients in some countries. 
Diagnostic yield from cytological analysis of pleural fluid 
is low, CT guided needle biopsies are better but are still 
often equivocal (1,4,12). Greater amounts of tissue can be 
retrieved by thoracoscopy without general anaesthetic (so-
called ‘medical thoracoscopy’) but this may not be suitable 
for all patients (13).

Performing pleural biopsy by VATS offers the advantage 
of visualisation and targeted sampling of representative 
areas from different sites within the pleural cavity. Large 
biopsies can be taken, significantly increasing the likelihood 
of confirming the diagnosis (14). The procedure allows for 
complete drainage of any pleural effusion and exploration of 
the entire thoracic cavity permitting assessment of the extent 
of disease burden. Furthermore, at the end of the procedure, 
positive-pressure ventilation under vision will enable 
assessment of the extent of lung re-expansion following 
effusion drainage to guide ongoing management (12).  
VATS pleural biopsy is a very well-tolerated procedure, 
with no patient awareness and typically a short length of 
hospital stay.

VATS talc pleurodesis

If full lung expansion can be achieved following drainage 
of pleural effusion, the goal is to achieve pleurodesis 
which aims to obliterate the pleural cavity to prevent 
re-accumulation of pleural fluid and therefore prevent 
recurrence of dyspnoea. The success of achieving 
pleurodesis is dependent on the extent of pleural disease, 
the rapidity of fluid re-accumulation and the capacity of 
the lung to fully expand (15). The most popular agent 
used to achieve pleurodesis is sterile talc. This can be 
introduced as slurry through a chest drain, or insufflated 
at surgery. The has been a report suggesting that in terms 
of efficacy there is no difference between surgical and 
bedside talc pleurodesis (15). However, we would argue 
that the advantage of performing this by VATS is that re-
expansion of the lung can be tested and confirmed prior to 
administration and this can be performed at the same time 
as biopsy acquisition. Furthermore, the significant pain 
that is experienced by some patients following talc slurry 
introduction is avoided or reduced by performing this 
under general anaesthesia (15). 

Large studies have been performed examining the 
outcomes of VATS talc pleurodesis in MPM. One such 
study by Rena et al. examined outcomes following VATS 
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talc poudrage in 172 patients (16). By 3 months, 49% 
patients had a complete response with no re-accumulation 
of pleural effusion and the majority of those were found 
to still have a full response at 12 months. The impact of 
achieving sustained pleurodesis is demonstrated by the 
fact that pleural fluid recurrence at 3 months was one of 
the prognostic factors identified by multivariate analysis to 
be predictive of poor outcome. Median survival of those 
with sustained pleurodesis was 19.5 months compared with  
9 months for those without. This resulted in a 2-year 
disease specific survival of ~30% which is comparable to 
that achieved with the radical surgical options described 
above. The high failure rate to achieve sustained pleurodesis 
is common across other studies examining talc pleurodesis 
in MPM (15). It is observed that failure rate is higher than 
that observed in pleural effusion associated with other 
malignancies (17). It is thought that this may reflect the 
MPM disease process affecting diffusely the parietal and 
visceral pleura, impairing the ability to achieve full re-
expansion of the lung and apposition of visceral and parietal 
pleura, but also the paucity of normal mesothelial cells may 
be important (18,19).

VATS partial pleurectomy and decortication

The above observation that patients in whom pleurodesis 
is achieved have acceptable survival and quality of life 
led some surgeons to offer VATS partial pleurectomy 

and decortication (VATS-P/D) to patients with MPM in 
order to release trapped lung and permit re-expansion 
and a chance of achieving pleurodesis (20). At our centre 
a decortication of visceral pleura is performed releasing 
the lung from entrapment. If the lung can then re-expand 
such that the decorticated regions appear likely to reach 
the chest wall, a parietal pleurectomy is performed to both 
further debulk the disease and also facilitate pleurodesis  
(Figures 1,2 and video: https://youtu.be/g9z_atuQ3Jk). In our 
practice we feel it is important to ensure that the lung can 
come up against the area where the parietal decortication has 
taken place with the aim of tamponading bleeding and also 
achieving apposition which is a pre-requisite for pleurodesis.

One study examining outcomes following VATS-P/D 
reported on 79 consecutive patients with advanced MPM (21).  
Partial pleurectomy and decortication was achieved in 51 
patients, the remaining patients in whom it was deemed not 
possible had pleural biopsy alone. Those patients having 
VATS-P/D had significantly greater incidence of post-
operative air leak and therefore longer length of hospital 
stay. There was one perioperative death in both groups. 
Patient survival though was improved with a median 
survival of 416 days compared to 127 in the remaining 
patients having only pleural biopsy (P<0.001). 

The significant impact on survival may be a combination 
of two factors: 

(I)	 closure of the pleural space—as seen in the VATS 
pleurodesis patients improved survival is observed. 

Figure 1 Preoperative and postoperative chest radiographs of a patient with malignant mesothelioma who underwent a VATS pleurectomy 
and decortication demonstrating the degree of improvement that can be achieved. VATS, video-assisted thoracoscopic surgery.

Pre                                                                                 Post

https://youtu.be/g9z_atuQ3Jk
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This may reflect reduced incidence of subsequent 
pleural effusion with a longer maintenance of 
performance status;

(II)	 debulking the tumour and achieving some local 
control—there is seems to be a long tumour doubling 
time in MPM of up to 700 days (22). Thus there may 
be significant time following such debulking before a 
significant volume of tumour re-accumulates.

Another study compared outcomes following VATS-P/
D with the radical surgical procedures—EPP and P/D (23).  
The authors reported on 208 consecutive patients. Of 
these 112 underwent EPP, 29 P/D and the remaining 67 
had VATS-P/D. The authors reported a mean survival 
of 11.5 months in the EPP group and 14 months in the 
VATS-P/D group. There was a significantly longer hospital 
stay in the EPP group who suffered significantly greater 
morbidity—60% experienced complications. The authors 
compared 30-day mortality for patients >65 in each group 
and found a 23% rate in the EPP group compared to 7.1% 
in the VATS-P/D group. The patients in the VATS-P/D  
group had improved quality of life with 58% reporting 
improvement in pain and 83% reporting improvement in 
dyspnoea. The authors conclude that on the basis of their 
findings that VATS-P/D is an effective palliative treatment for 
patients with MPM and trapped lung—particularly in older 
patients for whom radical surgery may not be appropriate.

MesoVATS

To further investigate the value of VATS-P/D, the 

MesoVATS randomised controlled trial was performed in 
the UK, comparing VATS-P/D with talc pleurodesis (either 
talc slurry through a chest drain or talc poudrage by VATS) 
with the aim of assessing both efficacy and cost (24). The 
primary endpoint was 1 year survival after randomisation. 
A total of 196 patients were recruited with 87 patients 
randomised to undergo VATS-P/D and 88 to undergo 
talc pleurodesis. Unsurprisingly surgical complications 
were more common in the surgical  VATS-P/D g 
roup (31% compared with 14%, P=0.019), and median 
length of hospital stay was longer (7 vs. 3 days, P<0.0001). 
VATS-P/D was therefore more expensive. Median survival 
was similar with VATS-P/D at 13.1 months compared 
with 13.5 months in the talc pleurodesis group. The 
proportion of patients with resolved pleural effusion was 
significantly higher in the VATS-P/D group at 6 months 
(77% vs. 57%, P=0.028). Similarly, quality of life assessment 
revealed significant differences in favour of VATS-P/D 
from 6 months postoperatively. The authors concluded that 
VATS-P/D does not improve overall survival in patients 
with MPM pleural effusion and because it was associated 
with more complications, longer hospital stay and was more 
expensive that talc pleurodesis was preferable.

This was a very controversial conclusion since there were 
some cases in both groups that fared much better. 

This study has put into question the benefit of VATS-P/
D for patients with MPM. However, there are critics of the 
MesoVATS study who highlight that recruitment occurred 
over a prolonged period (10 years) during which significant 
changes in clinical practice occurred, particularly in the 

Figure 2 Intraoperative photos of a VATS pleurectomy decortication. The first photo demonstrated the trapped lung with evident visceral 
and parietal pleural cortex. The visceral cortex can be dissected using a combination of sharp and blunt techniques (peanut blunt dissection 
demonstrated in photo). The parietal pleurectomy can be performed using blunt dissection after the pleura is incised creating an edge to 
commence the dissection.

Lung trapped by visceral 
pleural cortex

Dissection of the 
visceral pleura

Dissection of the 
parietal pleura
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field of enhanced recovery and discharge with ambulatory 
drains and the move towards VATS talc poudrage becoming 
more popular than talc slurry (25). However, the result of 
this study has impacted on clinical practice and referrals for 
VATS-P/D appear to have fallen.

Mesotrap study

It is accepted that talc administration is unlikely to be 
effective if the lung does not reach the chest wall even after 
full drainage of the effusion. It is also considered reasonable 
that patients with trapped lung who successfully undergo 
VATS-P/D do better than patients who stay with trapped 
lung. Because of this the MESOTRAP study was developed 
and commenced recruitment in 2017.

MESOTRAP is a pilot clinical trial and feasibility 
study comparing video-assisted thoracoscopic partial 
pleurectomy/decortication with indwelling pleural catheter 
in patients with trapped lung due to MPM designed to 
address recruitment and randomisation uncertainties and 
sample size requirements for a phase III trial. (https://www.
hra.nhs.uk/planning-and-improving-research/application-
summaries/research-summaries/mesotrap-pilot-clinical-
trial-and-feasibility-study/). It is unlikely that any results 
will be available before 2020.

Conclusions

Putting all of the above findings together, it is clear that 
VATS is a valuable tool in the palliative management of 
patients with MPM. Firstly, as a diagnostic tool providing 
tissue for histological diagnosis which is essential for 
patients with malignant pleural effusion, particularly 
considering the compensation that is available for patients 
with MPM in many countries due to industrial exposure. 
Secondly, VATS is useful for draining pleural effusion to 
facilitate lung re-expansion and achieve pleurodesis with 
talc poudrage—which has been shown to contribute to 
prolonged survival and improved quality of life. For patients 
with trapped lung with a low disease burden VATS partial 
pleurectomy and decortication could be performed but 
the value of that has been put into question by the overall 
conclusions of the MesoVATS study making the role of 
VATS-P/D now unclear. Mesotrap is a new study which 
seeks to determine if VATS-P/D has a role.

Currently in patients suitable for VATS-PD on the basis 
of low disease burden, it may be considered an alternative 
to open P/D as the latter appears to have much higher 

morbidity with no clear survival advantage. However, some 
groups take an opposing view. For the maximal benefits 
of VATS-P/D being realized it is important that full lung 
expansion is achieved with no residual pleural space. The 
results of the ongoing study MESOTRAP study may 
inform and alter guidance on the utility of VATS-P/D in 
the future.

The use of VATS should be part of multimodal 
therapy with platinum based chemotherapy. The role of 
radiotherapy—particularly intervention site irradiation, will 
soon be clarified with publication of the results of the PIT 
trial. The management strategy of each patient with MPM 
should be discussed by the oncology multidisciplinary 
team, involving as a minimum: respiratory physicians, 
thoracic surgeons, oncologists, palliative care physicians and 
specialist nurses.

Key messages

VATS is safe and well tolerated and can be performed under 
sedation or general anaesthesia.

VATS can be performed for diagnosis, palliation of 
effusions and in some cases to debulk and decorticate the 
lung as part of the management of trapped lung.

VATS partial pleurectomy decortication (VATS-P/D) 
may have a role in selected patients and appears to have 
lower morbidity than more extensive surgery such as open 
pleurectomy decortication or the more morbid procedure 
of EPP. 

VATS partial pleurectomy decortication should be 
considered as a first-line option in patients with low disease 
burden in whom it is felt there is a high chance of achieving 
lung expansion and space obliteration ensuring the maximal 
benefit is realized.
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