
© Journal of Visualized Surgery. All rights reserved.   J Vis Surg 2019;5:46jovs.amegroups.com

Page 1 of 10

Introduction

Pulmonary metastases (PMs) develop in approximately 30% 
of patients with known primary solid cancer. Most such 
patients receive palliative systemic chemotherapy due to 
concomitant invasion of other organs. Yet, a non-negligible 
group of carefully selected patients with PMs might benefit 
from a complete surgical resection. Their survival might 
be increased compared to patients who did not undergo 
surgery, or to those whose resection was incomplete (1).  
This curative surgical management can be offered to 
selected patients provided that some criteria are met: 
primary tumor site is controlled; no other extra-thoracic 
lesions are detected; metastases are technically resectable 
and patient may tolerate surgery (2).

This approach is currently acceptable for PMs stemming 
from various primary malignancies and it represents almost 
10% of the daily activity of thoracic surgery clinics. The 

improvement of radiological imaging has also increased the 
accuracy of nodule detection. Indirectly, this has increased 
the number of patients eligible for thoracic surgery. The use 
of video-assisted thoracic surgery (VATS) metastasectomy 
is debated for two reasons: there is a risk of missing 
additional nodules; surgical margins might be reduced by 
the limited mobility of surgical instruments. Both risks 
are minimal during thoracotomy (3). Furthermore, VATS 
has historically been associated with pleural and port-site 
seeding (4).

Over the past 2 decades, much progress has been 
achieved in minimally invasive surgery. Nowadays, it 
has become an acceptable surgical procedure for most 
pulmonary surgeries. Over the years, numerous new 
interventions were described, ranging from multiport 
to uniportal or subxiphoid approaches (5,6). In parallel, 
many radiological advances (thin slice chest CT-scan, 
pre- and peri-operative localization of the nodules) have 
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been reported to decrease the associated morbidity and to 
optimize the surgical procedure (7,8).

It should also be noted that oncological patients 
frequently require multimodal therapies, including 
adjuvant chemotherapy and/or immunotherapy to 
adequately control tumoral growth. Therefore, the surgical 
and medical teams must strike a careful balance between 
the side-effects of an efficient oncologic treatment and 
the equally important quality of life of the patient, which 
can be improved advantages associated with VATS such as 
minimizing pain, shortening hospitalization and delaying 
adjuvant therapies (9).

In this context, minimally invasive approaches have 
gradually garnered interest as valid alternatives to 
thoracotomy (10-15). They seem to offer equivalent 
oncological outcomes (in terms of long-term survival and 
local recurrence) in cases of pulmonary metastasectomies, 
along with decreased morbidity and shorter hospital stays, 
even though no prospective randomized studies are available 
to directly compare them with standard thoracotomy 
(3,16). Minimally invasive approaches also meet the 
growing need of good quality surgical tissue samples to 
monitor biomarkers for subsequent targeted therapy (17). 
This review will focus on the role of minimally invasive 
approaches for pulmonary metastasectomy. 

Rationale for VATS metastasectomy

Traditionally, the main objective of lung metastasectomy 
has been to confirm the metastatic nature of the disease and 
to achieve complete resection of all detectable lesions (18). 
However, metastatic diseases are not uniform and surgical 
management should be personalized based on various 
individual criteria such as histological characteristics of the 
primary tumor, number, size or localization of metastases (9).

Two possible metastatic pathways could have an influence 
on the clinical approach of lung metastasectomy: (I) late 
dissemination of metastatic cells from the primary tumor 
with migration and distant implantation after acquisition of 
sufficient genetic changes; (II) early dissemination during 
the oncological process spreading numerous dormant cell 
clusters able to induce a metastasis following genetic and 
environmental alterations. It is unclear if these processes 
take place separately or occur concomitantly, depending on 
tumor types and individuals (19,20). The current surgical 
metastasectomy approach is based on the idea that the 
former pathway might prevail (3). It is clear that surgical 
metastasectomy may not achieve complete resection of all 

metastatic cells/clusters if the latter pathway might prevail, 
as pre-metastatic niches are too small to be palpated. A 
resection approach with surveillance and possible redo 
surgeries should be favored in such cases. This would be 
particularly promising in cases where repeat thoracoscopies 
can be proposed (3).

Thoracotomy has historically been considered the 
standard because the surgeon can carry out a complete 
manual palpation of the lung to detect potential additional 
metastases that could have been missed by conventional 
pre-operative imaging (1). Nevertheless, up to 50% of 
patients will suffer disease recurrence during follow-up, 
a situation associated with substantial morbidity due to 
decreased pulmonary function and chronic pain (1). In 
more than 80% of cases, recurrence is located in the non-
operated, contra-lateral lung or at a distant extra-thoracic 
site (21,22). Therefore, in cases deemed eligible for this 
procedure, a less aggressive approach such as VATS could 
be justified to avoid unnecessary additional morbidity 
related to thoracotomy (3). In addition, thoracotomy is 
reported to carry a high rate (some studies report up to 
76%) of unnecessary resections of benign nodules with its 
surrounding lung parenchyma (23,24).

Since 1990, VATS has progressively gained acceptance 
for many benign or malignant thoracic conditions. With 
the standardization and advancement in instrumentations, 
VATS is now the preferred option in many centers for 
early stage cancer (25). Its benefits in comparison with 
thoracotomy are well described: shorter incisions, less 
pain, less morbidity, better quality of life, shorter length of 
hospitalization and better compliance to adjuvant treatment.

However, despite these clear advantages, the relevance 
of VATS in the context of lung metastasectomy was 
initially debated (Table 1). In a survey directed by the ESTS 
in 2008, VATS was considered a diagnostic procedure for 
the vast majority of surgeons and not a potentially curative 
approach (26).

A more recent survey of cardiothoracic surgeons in 
Great Britain and Ireland reported that VATS was used by 
85% of surgeons in case of isolated pulmonary metastatic  
lesions (27). In another recent survey including 22 
centers  with expert ise  in VATS surgery,  88% of 
surgeons considered that VATS should be proposed for 
isolated pulmonary metastasis (28). For the first time, 
an international society (Society of Thoracic Surgeons) 
proposed in their 2019 expert consensus statement that a 
minimally invasive pulmonary metastasectomy could be 
a valid alternative to traditional thoracotomy for selected 
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patients due to the shorter postoperative recovery and 
favorable impact on quality of life (29). However, these 
authors added that if a complete resection and a pulmonary 
parenchymal sparing cannot be achieved by a minimally 
invasive technique, open techniques should be preferred. 
Even without strong evidence in the literature, these 
recommendations reflect a change in paradigm in favor of 
less invasive approaches, at least for solitary lesions.

PMs may resemble other conditions such as primary 
lung cancer or benign inflammatory lesions. Thus, surgery 
is sometimes the only possibility to histologically confirm 
metastatic disease. This point is particularly relevant in 
the context of the development of non-surgical therapies 
such as stereotaxic radiotherapy or radiological ablative 
techniques, where histological confirmation is rarely 
reported. Interestingly, in a recent series of cancer patients, 
VATS resection of a solitary nodule allowed clear-cut 
diagnosis of metastasis in only 50% of cases (30). These 
results suggest that histological confirmation of the nature 

of pulmonary nodules in cancer patients is crucial to avoid 
diagnostic uncertainty and sub-optimal treatments when 
other non-surgical therapies are being considered.

In addition to the complete resection of lung metastases, 
surgery also provides suitable metastatic tissue samples. 
These can be analyzed to identify biomarker shifts or 
resistance patterns for personalized oncological treatment 
such as targeted therapies or immunotherapies that 
may follow surgery (9). Current research and analytic 
tools allow surgeons to more accurately understand the 
biology and genetics of primary tumors, metastases and 
recurrent metastases (17). Therefore, the need to harvest 
good quality samples not only from the primary tumor 
but also from the metastatic lesions will increase in the  
future (31). Consequently, surgical indications will follow 
this evolution and surgeons will become important partners 
of the translational process leading to a more personalized 
treatment.

Indication for VATS metastasectomy

A VATS approach can be considered when two criteria are 
met: (I) the surgical team must have sufficient experience 
with minimally invasive pulmonary resections, including 
anatomical resections, and with pre-operative localization; 
(II) patients must be adequately selected.

Both criteria should be evaluated by a multidisciplinary 
board prior to any therapy.

The quality of CT-scan imaging is crucial for a 
successful VATS pulmonary metastasectomy. Nowadays, 
thin slice 1-mm spiral CT-scan is recommended to analyze 
the entire lung volume during a single breath-hold, thus 
improving the accuracy of lung nodule detection by 
eliminating both the respiratory motion artifact and volume 
averaging. This recent imaging modality seems as efficient 
as direct bimanual palpation to detect lung metastases, with 
negative predictive values reaching 96% (7). Historically, 
several studies demonstrated that bilateral lung palpation 
increases the rate of identification of pulmonary nodules 
in 16% to 46% of patients compared to the preoperative 
CT-scan (24,32-34). However, most of these studies were 
performed on helical CT-scans with section reconstructions 
of 5-mm thickness or more. The new thin-slice CT-scans, 
on the other hand, can detect nodules of less than 5 mm 
in diameter. This increases the rate of false positive intra-
pulmonary nodules, given that up to 50% of these nodules 
are benign. The concordance between radiological imaging 
and pathological findings was analyzed by the Spanish 

Table 1 Advantages and drawbacks of VATS pulmonary metastasectomy

Advantages over thoracotomy

Better visualization of the pleural cavity

Better acceptance by patients and referent physicians

Better quality of life

Shorter incisions

Decreased pain

Decreased rate of post-operative complications

Shorter length of hospital stays

Better tolerance to adjuvant treatment

Fewer adherences in the event of redo metastasectomy

VATS completion anatomical resection in case of non-small 
cell lung cancer on frozen section

Drawbacks compared to thoracotomy

Optimal margin resection

Port-site recurrence

Pleural dissemination

Difficulty to palpate the lung

Risk of missing additional nodules not detected by pre-
operative chest CT-scan.

Necessity of peri-operative identification of the lesion in  
deep-located lesions.

VATS, video-assisted thoracic surgery.
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prospective registry of lung metastasectomy (35). Solitary 
nodules were present in 73% of colorectal cancer patients 
who underwent thoracotomy and bimanual palpation with 
radiological and pathological agreement in 95% of cases. 
In another series, only 7% of patients with a single nodule 
on pre-operative CT-scan presented more lesions during 
thoracotomy, of which 84% were malignant (23). Thus, 
these recent results suggest that the VATS approach is a 
suitable option at least for patients with a single lesion on 
pre-operative images.

Finally, the exact clinical significance of missing nodules 
has not been clearly established in the literature. Nodules 
not palpated during VATS procedure should not necessarily 
be interpreted as incomplete resections. The term 
“undetectable lesion” seems more appropriate since no data 
indicates how missing lung metastatic lesions will evolve 
over time, if left behind (3). These lesions do not necessarily 
lead to a similarly unfavorable prognosis as an incompletely 
resected nodule. To the best of our knowledge, there are 
no previous or ongoing prospective randomized trials 
comparing VATS with open metastasectomy. To date, most 
conclusions rely on retrospective studies. Yet, due to the 
aforementioned elements, we believe that in situations of 
single nodule on pre-operative CT-scans, a VATS approach 
should be preferred.

Optimal approach for VATS metastasectomy

Since the first surgical series of VATS resection for 
metastatic pulmonary lesions published in 1993 (36), the 
choice of surgical access is still debated. A wide spectrum 
of interventions has been described in the context of 
pulmonary metastasectomy, ranging from multiport VATS 
with or without utility incision, uniportal VATS, hybrid 
approach combining VATS and open approach, robotic-
assisted technique or subxiphoid VATS (5,6). The principle 
of VATS is to avoid rib spreading and to perform complete 
resection with correct identification of the lesions.

We generally use a 3-ports technique with an inferior 
camera port, a posterior working port, and an anterior 
working port that can be extended to an utility incision (12). 
If the risk of conversion is high, then the VATS incisions 
should be located so as to overlap those of the anticipated 
thoracotomy. The goal of pulmonary metastasectomy 
remains a complete resection of lung nodules while sparing 
as much as possible lung parenchyma. Wedge resection with 
staplers is the preferred approach during VATS, because 
metastases are generally peripheral and easily accessible for 

wedge resection. During the initial experience of VATS 
approaches, local recurrences were reported both at original 
resection sites and at thoracoscopic port sites. These 
complications were published before the 2000s when no 
extraction bags were available (4). Moreover, macroscopic 
examination of the stapler line in connection with the 
metastasis is mandatory and, in case of doubt, a frozen 
section should be performed. Recently, laser resection has 
been proposed as an alternative to stapler resection to spare 
healthy parenchyma (37). The technique is currently under 
investigation and only a few centers have reported on their 
experience.

The rate of anatomical resection during VATS 
metastasectomy seems to increase when comparing to 
other historical open surgical series. In a large series of 
154 VATS metastasectomies, complete resection was 
achieved by wedge resection in 110 patients, by lobectomy 
in 43 and by pneumonectomy in 1 patient (38). These 
results reflect the fact that some deeply located nodules 
are more easily amenable to a VATS lobectomy than to a 
complex segmentectomy, which is more easily performed 
by thoracotomy. Anatomical segmentectomy could be an 
alternative to lobectomy in cases of centrally located or 
multiple lesions in the same segment, although they are 
rarely chosen for the treatment of PMs, and only account 
for 3% to 23% of all pulmonary metastasectomies (39). This 
parenchymal-sparing technique is nonetheless particularly 
interesting in the context of lung metastasectomy where 
local recurrence and repeated resections are common. 
Segmentectomies can be technically challenging, but are 
gaining popularity among the VATS community since 
recent studies suggest that complex segmentectomies by 
VATS can be performed safely with acceptable morbidity 
and low mortality even during initial experiences (40). 
Interestingly, anatomical resections (segmentectomy 
or lobectomy) of colo-rectal lung metastasis have been 
reported to increase survival rates in comparison with non-
anatomical resection in the Spanish multicenter prospective 
study for colorectal cancer (55 vs. 28.3 months) or for 
patient harboring KRAS mutations (101 vs. 45 months, 
P=0.02) (41,42). These results suggest that major resections 
could be justified for selected patient with larger or  
central PMs.

A VATS procedure may result in insufficient surgical 
margins leading to subsequent local recurrence. This 
is particularly true for VATS-based wedges, when the 
lesions are deeply located or large. Several methods are 
now routinely implemented to facilitate the peri-operative 
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detection of nodules during VATS: hook wire localization; 
methylene blue or radioactive injection; sonography. We 
have previously reported our experience with 181 patients 
who underwent VATS resection of solitary nodules of 
unknown origin with pre-operative localization by hook 
wire (8). In our experience, this procedure was associated 
with low morbidity rate (pneumothorax requiring drainage 
in 2.3% of patients; migration of the hook wire in 3.7% 
of patients) and adequate localization of the nodule 
(96.4%). However, these procedures can be used only 
for radiologically detectable lesions. Thus, a conversion 
to thoracotomy should be performed when some lesions 
detected by CT-scan cannot be identified during surgery 
or clear surgical margins cannot be achieved. The rate of 
conversion has been estimated to be up to 20% (43). In 
our opinion, lung preservation should be favored in each 
situation, even for deeply located lesions. Therefore, a 
conversion to thoracotomy should not be considered as a 
failure but rather as a sign of mature surgical judgment.

Oncological results of VATS metastasectomy

To date, there are no randomized clinical trials comparing 
the outcome of lung metastasectomy performed via 
minimally invasive VATS approaches or via standard 
open techniques (3). Nevertheless, several single-center 
retrospective studies describe their experience with VATS 
compared to open pulmonary metastasectomy. In 2002, 
Mutsaerts et al. compared VATS and open approaches. 
He reported equivalent oncological outcomes for various 
tumor types in terms of recurrence rate (37% vs. 41%) 
and 2-year survival (70% vs. 68%) for a limited number of 
patients (8 vs. 12 patients) (43). Nakajima et al. reported 
143 pulmonary metastasectomy performed during 1987 
to 2005 either by VATS or by thoracotomy for metastatic 
colorectal cancer (44). The 5-year recurrence-free rate after 
a first pulmonary metastasectomy was 34.4% in the VATS 
group and 21.1% in the open group (P=0.047). The 5-year 
OS rate was 49.3% and 39.5% in the thoracoscopic and the 
open group respectively, without significant differences. 
Since then, many comparative studies showed equivalent 
oncological outcomes between VATS and open surgical 
approaches in term of local recurrence (VATS: 9–40% vs. 
open surgery: 13–53%) or 5-year survival (VATS: 49–69% 
vs. open surgery: 34–70%).

However, VATS procedures decreased morbidity and 
shortened the length of hospital stay for various primary 
tumors (45-49). More recently, the metastatic lung tumor 

study group of Japan published the largest series comparing 
VATS to thoracotomy for pulmonary metastasectomy in 
patients suffering from metastatic colorectal cancer (50). 
This multicentric (25 institutions) retrospective study 
included 1,047 patients who underwent pulmonary resection 
following a primary CRC either by VATS or thoracotomy. 
After computing a propensity score, the authors found a 
better survival rate in the VATS group (stratified log-rank 
test: P=0.0353). Dong et al. performed a meta-analysis of 6 
retrospective studies including a total of 546 patients. They 
compared the survival rates between open (n=311) and 
VATS (n=235) pulmonary metastasectomy (51). VATS and 
open approaches resulted in significant differences neither 
in the 1-, 3- and 5-year survival rates nor in the 1-year 
disease-free survival rate. However, there was a statistically 
significant difference between the 3-year disease-free 
survival rate (P=0.04), in favor of the open group. Two 
recent systematic reviews, published in 2015 and including 8 
studies each, analyzed the differences in overall survival and 
disease-free survival for patients who underwent pulmonary 
metastasectomy by thoracoscopy and thoracotomy (16,52). 
No statistically significant differences could be evidenced 
in either case. As a result, these articles concluded by 
promoting VATS as a suitable alternative for PMs.

Over time, the few series reporting single-center 
experience for VATS metastasectomy showed a progressive 
improvement in overall survival (Table 2). For instance, 
Landreneau et al. reported 80 VATS wedge resections 
of colorectal metastasis with no mortality, no major 
post-operative complications rate and short length of 
hospitalization (mean duration: 4.5 days) (10). This initial 
experience showed 24% of ipsilateral recurrence and 
a 5-year survival rate of 30.8%. Recently, Maeda et al. 
published 131 VATS resections (wedge: 103; lobectomy or 
segmentectomy: 28) for colorectal PMs (13). The 5-year 
survival rate and disease-free survival rate were 62.8% and 
34.3%, respectively. Pulmonary recurrence was documented 
in 23.6% of patients. In 2017, Sun et al. reported an 
increased rate of anatomical resections performed by VATS 
for pulmonary metastasis in 154 patients between 2005 
and 2015 (wedge: 103; segmentectomy: 5 and lobectomy: 
46) (14). The cumulative 5-year overall survival rate after 
VATS pulmonary metastasectomy from CRC was 71.3%. 
Similarly, Lo Faso and colleagues published a single-center 
series of 212 VATS lung metastasectomy performed on 
164 patients from 2000 to 2011 (38), which was updated in  
2017 (15). They performed 22 segmentectomies, 54 
lobectomies and 1 pneumonectomy for 133 wedge 
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Table 2 Selected single-center series of patients with VATS management of pulmonary metastasectomy

Study
Number of 

patients
Primary  

tumor type
Number of 
metastases

Surgical procedure
Hospital  

stay (days)
Ipsilateral 
recurrence

5-year  
overall-survival

Landreneau 
et al., 2000

80 Colorectal Unique: 60; 
multiple: 20

Wedge: 80 4.5±2.2 24% 30.8%

Saisho  
et al., 2009

48 Multiple Unique: 36; 
multiple: 12

Wedge. 41; seg/lob: 12 NA 13/48 47%

Abdelnour  
et al., 2015

77 Multiple Unique: 63; 
multiple 14

Wedge 72; lobectomies 5 3 [2–11] 10% 54%

Maeda  
et al., 2016

131 Colorectal Unique 77; 
multiple 54

Wedge 103; seg/lob 28 N/A 31/131 62.8%

Sun et al., 
2017

154 Colorectal Unique: 125; 
multiple; 29

Wedge 103segmentectomies 5; 
lobectomies 46

NA NA 71.3%

Guerini  
et al., 2017

224 Multiple Unique 127; 
multiple 97

Wedge 155; lobectomies 68; 
pneumonectomy 1

5 [4–8] NA 60.6%

VATS, video-assisted thoracic surgery.

resections. The mean hospital stay was 5 days, and there 
was no post-operative death and a low rate of major 
complications (2.4%). There were no significant differences 
in long term survival between patients who underwent 
wedge resection in comparison to those who underwent 
anatomical resections. In a consecutive series of 77 patients 
undergoing VATS metastasectomy, we reported a complete 
resection in all patients: 93% were operated by wedge 
and 7% by anatomical resection. Overall survival (54% 
at 5 years) and pulmonary recurrence rate (30%) were 
comparable to those reported from traditional open surgical 
series (12).

In light of these comparative studies and meta-analyses, 
both open surgery and VATS approaches seem to result 
in equivalent oncological outcomes in terms of local 
control and long-term survival even in the absence of 
formal bimanual palpation. Moreover, the recurrence rate 
within the operated lung seems to be equivalent with both 
techniques. In other words, the “radicality” of thoracotomy 
does not guarantee a reduction of local or distant recurrence 
rates.

Repeated VATS metastasectomy

Recurrent pulmonary metastasis is a situation occurring in 
almost 50% of cases (53). Some authors report that repeated 
VATS pulmonary metastasectomy is safe and effective 
to manage such recurrent lesions (12). The indications 
for redo surgery are identical to the indications for initial 

surgery. However, only a limited number of patients will 
fulfill the criteria for repeated resections due to the invasion 
of other organs or poor residual lung capacity.

In most cases, post-operative recurrences are found 
in the contra-lateral lung or in other extra-thoracic sites. 
Interestingly, local recurrence rates within the operated 
lung have been reported to be equivalent between VATS 
and open techniques suggesting that radicality of the surgery 
could not be significantly improved by bimanual palpation. 
In our series of 77 patients, an ipsilateral recurrence 
occurred in only 8 patients after VATS metastasectomy. 
Seven of them could benefit from a redo surgery, performed 
by VATS procedure in the vast majority of cases (5/7) (12). 
Initial VATS metastasectomy are associated with fewer 
intrapleural adherences, decreased operative time and less 
important intra-operative blood loss in comparison with an 
initial open approach (54). Since VATS procedures induce 
fewer adhesions and chest wall sequelae than thoracotomies, 
repeated VATS procedures are easier to perform and are 
better tolerated than repeated thoracotomies (Figures 1,2).

Lymphadenectomy and VATS metastasectomy

Mediastinal lymph node dissection or sampling is not 
routinely performed during lung metastasectomy. While 
survival of pulmonary metastatic patients is affected by 
metastatic invasion of the lymph nodes, it remains unclear 
if systematic lymph node dissection during pulmonary 
metastasectomy brings any advantage in terms of local 
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recurrence or survival. In 2008, the ESTS survey reported 
that 56% of surgeons performed mediastinal sampling 
during lung metastasectomy, but only 13% did a complete 
dissection and 32% of them did not carry out any lymph 
node biopsy (26). The incidence of mediastinal lymph node 
involvement in the context of PMs has been reported to 
range between 12% and 32%. Survival was also correlated 
with lymph node invasion. Pfannschmidt et al. performed 
a systematic lymph node dissection during pulmonary 
metastasectomy on 245 patients, and they found that 32% 

of hilar or mediastinal lymph nodes were invaded (56). The 
median survival was 64 months for patients without nodal 
metastases and 33 and 21 months for patients with hilar and 
mediastinal metastases respectively. Hamaji et al. published 
a retrospective study including 518 lung metastasectomies 
from colorectal cancer (57). They compared three 
groups: no lymphadenectomy (199 patients), negative 
lymph node involvement (279 patients) and positive 
lymph node involvement (40 patients). Median survival 
of patients without lymph node invasion was 58.5 months 
and decreased to 34 months when the lymph nodes were 
invaded. Patients with unknown lymph node status had 
a median survival rate of 52 months. Interestingly, these 
results were statistically significant. The Spanish prospective 
registry of colorectal cancer PMs analyzed also the survival 
rate of 250 patients after lymph node dissection (58). Their 
5-year survival rate was 58% in the absence of lymph node 
involvement, 25% when lymph nodes were invaded and 
44% with unknown lymph node status.

These results suggest that lymph node assessment carries 
an important prognostic factor and could carry a therapeutic 
role, which needs to be clarified.

The complete mediastinal lymphadenectomy may 
increase the operative time, but is rarely correlated with high 
morbidity. Moreover, the efficacy of VATS lymphadenectomy 
in early stage lung cancer has been shown to be equivalent 
to thoracotomy in terms of number of nodes and nodal 
stations dissected (59,60). Although survival benefits after 
lymph node dissection remain unclear, complete mediastinal 
lymphadenectomy or sampling should be considered during 
VATS pulmonary metastasectomy to achieve accurate staging 
and guide subsequent adjuvant treatment.

Conclusions

To date, many retrospective and prospective studies support 
the idea that pulmonary metastasectomy has a curative role 
provided that complete resection is achieved. Although a 
VATS approach limits bimanual palpation and potential 
additional resection of nodules not identified by pre-
operative imaging, oncological survival and local recurrence 
rates seem equivalent to those of thoracotomy for patients 
with a limited number of metastases. Additional advantages 
include decreased morbidity and length of hospitalization. 
Thus, VATS approach should be recommended for 
solitary PMs both to confirm the diagnosis and for curative 
purposes. Mediastinal lymph node dissection or sampling 
could be performed during VATS procedure, but needs 

Figure 1 A 75-year-old woman with history of metastatic colorectal 
cancer. She underwent bilateral pulmonary metastasectomies by 
VATS. Chest CT-scan showing a new metastasis in the left upper 
lobe close to the previous surgical margin. VATS, video-assisted 
thoracic surgery.

Figure 2 Video showing a redo VATS metastasectomy after two 
previous multiple wedge metastasectomies by VATS in the left 
side (55). Few adhesions were present. Intra-operative localization 
of the metastasis was confirmed by finger insertion through the 
utility incision. The patient was discharged on post-operative day 1. 
VATS, video-assisted thoracic surgery.
Available online: http://www.asvide.com/article/view/31401

Video 1. Video showing a redo VATS 
metastasectomy after two previous multiple 

wedge metastasectomies by VATS in the 
left side
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to be assessed by further studies. Of course, thoracotomy 
should still be recommended for multiple pulmonary lesions 
to achieve complete resection of all nodules. In experienced 
centers, personalized management could be proposed based 
on imaging techniques to potentially offer VATS resections 
for multiple lesions. VATS approach can also be considered 
valuable if careful follow-up is planned so that repeated 
resection of newly discovered nodules can be performed.
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