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Stage IIIA non-small cell lung cancer: a contraindication for videoassisted thoracic surgery lobectomy?—a narrative review
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Abstract: Answering the question about contraindications for video-assisted thoracic surgery (VATS)
in stage IIIA non-small cell lung cancer (NSCLC) is not simple, as stage IIIA relates to a heterogeneous
group of bronchogenic carcinomas with locoregional involvement by extension of the primary tumor as
well as ipsilateral nodal involvement posing a significant challenge in terms of surgical indication. VATS is
imposing over open surgery as the standard of surgical care for early stage lung cancer, showing benefits in
postoperative pain, recovery, morbidity and preservation of lung function while being equivalent in terms
of oncologic outcome. To date the role of minimally invasive surgery in stage IIIA lung cancer has been
reviewed only in few aspects: the practice of VATS in stage IIIA lung cancer has to be considered carefully in
relation to the patient’s clinical background taking also into account the surgical experience of the operating
surgeons. Up to date, the choice of VATS in stage IIIA lung cancer seems to be feasible in selected cases
with at least equivalent outcomes in comparison to open surgery. With the progression of the learning curve
of the VATS technique as well as the development of dedicated instrumentation it is plausible that a larger
number of cases of stage IIIA lung cancer will be treated through VATS in the near future. The aim of this
review article is to describe feasibility, technical aspects and outcomes of VATS lobectomy in patients with
stage IIIA NSCLC.
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Introduction
Stage IIIA lung cancer represents a heterogeneous group
with a great variety regarding tumor size, localization and
extension disease as well as nodal involvement. Therefore,
the treatment strategy varies in every group of patients,
depending on the above-mentioned factors. The last update
of the lung cancer staging system (8 th edition) from the
Union for International Cancer Control in January 2017
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confirms the heterogeneity of stage IIIA patients and their
treatment (1).
Video-assisted thoracic surgery (VATS) is increasingly
replacing open surgery as the standard of surgical care for
early stage lung cancer, showing benefits in postoperative
pain, recovery, morbidity and preservation of lung function
while being equivalent in terms of oncologic outcome.
However, in advanced stage lung cancer the use of VATS is
still debated (2).
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Stage IIIA
“Locally advanced” disease

“Nodal advanced” disease

T3N1M0

T1-2N2M0

T4N0-1M0
Robinson Classification
Incidential nodal finding
in final pathological
examination

IIIA1

Nodal single station finding
intraoperativly

IIIA2

Nodal metastases (single
or multilevel) properatively
found (bronchoscopy,
mediastinoscopy, PET-CT)

IIIA3

Bulky or fixed nodal
metastases properativley
found

IIIA4

Figure 1 Flow chart of stage IIIA lung cancer.

The objective of this review is to determine if there is
evidence to rule out contraindications for VATS-lobectomy
in stage IIIA. We will look into the possibilities of minimally
invasive approaches for advanced lung cancer to understand
their advantages or limits.
It is our opinion that there should be a clear division of
nodal advanced (IIIA-N2) and locally advanced (T3-4N1,
T4N0) disease (Figure 1).
We present the following article through a selective
literature search on PubMed, Embase and Scopus and in
accordance with the Narrative Review reporting checklist
(available at http://dx.doi.org/10.21037/ccts-20-115).
Nodal advanced (IIIA-N2)-disease
The subgroup of IIIA-N2-positive lung cancer can be
divided according to the Robinson classification into
another four subgroups (IIIA1–4) (Figure 1) (3). This
classification refers to the timing of diagnosis of the lymph
node (LN) involvement. IIIA1 is defined as the incidental
diagnosis of N2-involvement in the final histopathological
specimen after surgical resection and IIIA2 is recognized
during surgery. Stage IIIA1 and IIIA2 are not known
preoperative, so there is no contraindication for the VATS
approach due to missing knowledge of the real nodal
status. Question remains if VATS can achieve the same
Lymph node dissection efficacy as open surgery in lung
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cancer. A predictor for this is a nodal upstaging and it
still remains controversial if VATS shows equal results in
upstaging mediastinal LN involvement. A meta-analysis
with 7,568 participants from 36 studies showed that the
total number of resected mediastinal LNs was smaller
through VATS than through thoracotomy (4). Possibly
the greatest limitation of these findings might be that the
number of dissected LNs varied significantly between
the included studies. In fact, different surgeons might
have different approaches for LND and they might be
at dissimilar stages of their learning curve. Other large
studies suggest the same findings and recommend that
surgeons should be encouraged to apply a more systematic
approach for LND during VATS lobectomy for lung
cancer (5,6).
Robinson classification IIIA3 and 4 describe
preoperatively known mediastinal nodal involvement. IIIA3
is defined as nodal involvement in single or multiple stations
and IIIA4 as multilevel and extended LNs in size >2–3 cm.
Besides that a further division of pN2-disease according
to International Association for the Study of Lung Cancer
Lung Cancer Staging Project should be considered (7):
pN2-disease without pN1-involvement referred to as
skip-metastasis (pN2a1), pN2 at a single station with pN1
involvement (N2a2) and pN2 at multiple stations (N2b)
might be divided and treated differently as they show
aberrant survival (8)
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In potentially resectable cases, surgery should be part of
a multidisciplinary, multimodal approach and the decision
made by an interdisciplinary tumour board (9). In fact,
surgery can be performed as first step in an adjuvant setting
or after induction therapy. In case of neoadjuvant treatment
with chemotherapy (CHT) or radio-chemotherapy
(RCHT), the comparison between VATS and open surgery
is the topic of many debated publications over the last years,
that show that there is not a univocal therapeutic strategy
for this group of patients, yet (10-19).
VATS-Lobectomy after induction therapy
Most surgeons remain concerned regarding VATS as
surgical treatment after neoadjuvant induction therapy due
to the presence of tissue adhesions and fragile blood vessels.
The Italian VATS group presented a recent publication
comparing stage IIIA-N2 patients with and without
neoadjuvant therapy undergoing VATS lobectomy showing
no significant difference in conversion rates for bleeding or
difficulties in pulmonary artery dissection (10).
Already in 2006, Petersen et al. published a series of
97 patients undergoing surgery after induction therapy
with CHT or RCHT with 12 patients being resected
over a VATS approach versus 85 with thoracotomy. The
outcomes regarding the number of dissected LNs, 30-daymortality, major complications and 2-year-survival showed
no significant difference between the two groups (11).
In the following years, a small number of single center
retrospective observational studies were published
addressing the same question by comparing VATS to
thoracotomy after induction therapy. Sample sizes ranged
from 17 to 69 patients undergoing VATS (12-16). Yang
et al. in 2016 from the same working group as Petersen
showed in the largest single-centre-study with 69 patients
that VATS is not inferior to thoracotomy regarding the
number of dissected LNs or 30-day-mortality. The VATSgroup had even a significant better outcome in the 3-yearsurvival in both univariate and multivariate analysis (12).
In 2020 the same study group published data extracted
from the National Cancer Database of patients who
received neoadjuvant therapy followed by lobectomy, with
2,887 patients meeting inclusion criteria. With 676 patients
being operated through VATS, this is by far the largest
cohort assessing this question so far. Yang et al. showed
that again VATS was associated with decreased length
of stay while showing no significant variances in 30- and
90-day-mortality compared to open surgery. In addition
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to equivalent short-term outcomes, long term there were
no significant differences in the 5-year survival in both
the whole cohort, as well as in a propensity score-matched
analysis of 876 patients (17).
It has to be mentioned that in these publications the
majority of the patients, but not all of them were in
stage IIIA, so a definite answer for the specific question
about contraindications for VATS in this stage cannot
be given. But based on these data, there seem to be no
contraindications for minimally invasive surgery after
induction therapy. Another crucial topic, which will not
be further discussed in this paper, is the importance of
mediastinal re-staging after induction therapy, which leads
to a better selection for suitable candidates that really
benefit from surgical treatment (18).
One possible look into the future might be the
advancement of the even less invasive approach of uniportal
resections. Ismail et al. described 18 patients undergoing
major resections by uniportal VATS after neoadjuvant CHT
with no significant difference regarding 30-day-mortality
or perioperative complications compared to 136 patients
without induction therapy (19).
Another group of patient that may pose significant
challenges in terms of surgical management are the one
requiring surgery following neoadjuvant immunotherapy.
Anatomical resections seem to be even more challenging
due to hilar and mediastinal fibrosis but technically
feasible in small cohorts and preliminary data of ongoing
clinical trials published to date, even though a high rate of
conversions up to 50% is reported in the data (20-22).
Locally advanced (IIIA–T3-4 N1, T4 N0) disease
The major principle of surgical treatment of non-small
cell lung cancer (NSCLC) is the complete resection of the
tumor and its anatomical unit with microscopically proven
clear resection margins. With locally advanced stages,
especially tumours invading adjacent structures, this is a
known challenge. For instance, lung sparing resections
such as bilobectomies and sleeve resections for centrally
located tumours and chest wall resections are challenging
but practiced procedures. Major progresses have been made
given also the progresses of the technology in the last years.
The question remains here as well: can thoracoscopy be
considered a valid if not a better alternative approach to
thoracotomy?
In neoadjuvant treatment concepts, many of these
patients receive induction CHT or RCHT similar to
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T3N1-disease and the challenge of chest wall infiltration

Figure 2 Preoperative CT-scan showing the tumour in the left
lower lobe invading the chest wall.

Figure 3 Intraoperative image showing the tumour invading the
chest wall.

patients with N2-disease. Therefore, the discussion about
VATS-lobectomy after induction therapy, as mentioned
above, is important here as well. As discussed earlier in this
publication many studies tend to mix N2-, locally-advanced
and neoadjuvant-treated patients, so a differentiation
between these entities remains difficult.
In the following paragraphs, we will discuss the feasibility
of the VATS approach according to different T-stages
including tumours infiltrating adjacent structures:
(I) T3N1:
(i) Chest wall;
(ii) Phrenic nerve;
(iii) Pericardium.
(II) T4N0-1:
(i) Heart;
(ii) Great vessels (central pulmonary artery,
intrapericardial pulmonary vein, v. cava and
aorta);
(iii) Diaphragm;
(iv) Oesophagus;
(v) Trachea/carina;
(vi) Vertebral body
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Tumours greater than 5 cm and less than 7 cm with N1lymph node involvement, as well as tumours invading chest
wall, parietal pericardium, phrenic nerve or tumours with
separate nodules in the same lobe are considered stage IIIA.
Most cases can be technically handled very well in VATS,
but chest wall invasion remains challenging.
Approximately 5% to 8% of NSCLC patients needing
a chest wall resection due to local invasion (23) and again
neoadjuvant radiotherapy has been reported to be beneficial
in terms of reduced local recurrence, survival rates and less
extensive resection in selected patients. The first patient
described undergoing VATS-lobectomy-en-bloc-chest wall
resection was in 2000 by Widmann et al. They performed
a VATS-lobectomy of the left upper lobe en-bloc with two
ribs without the need of reconstruction (24). After that,
only a few retrospective case series were published. Most
of them report a hybrid approach with a limited counter
incision under thoracoscopic vision without rib spreading
to decrease surgical trauma. Berry et al. reported a case
series of 105 patients with 12 patients undergoing hybrid
VATS treatment with no patient needing conversion
to thoracotomy. The VATS-patients had a similar
postoperative outcome compared to the thoracotomypatients and a complete resection was achieved in all
patients (25). Also, surgical management of pancoast
tumours via minimally invasive surgery has confirmed to be
a valid alternative to conventional thoracotomy (26).
In the authors institution, the uniportal VATS-approach
is used in selected patient with chest wall infiltration, as
described earlier (27,28). Exemplary, we present the case of
a 59-year old male patient with a squamous lung cancer of
the left lower lobe infiltrating the chest wall (Figure 2). A
uniportal VATS left lower lobectomy was performed after
extensive adhesiolysis, together with the partial resection of
the 7th, 8th and 9th ribs via a latissimus muscle-sparing small
counter incision (Figure 3).
The chest wall reconstruction was performed with
a vicryl mesh (Figure 4). The postoperative course was
uneventful, except for a pleural fistula due to the known
emphysema and extensive adhesiolysis. The patient showed
no limitations in his mobility or pain on the last follow up 8
months postoperatively (Figure 5).
In case of chest-wall-invasion and high operative trauma
compared to early stage NSCLC surgery, it can be assumed
that less invasive approaches are less painful and therefore
short-term outcomes are better. However, because of the
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Figure 4 Intraoperative image showing chest wall reconstruction
with vicryl mesh.

Figure 5 CT-scan 8 months postoperative.

rarity of the clinical presentation there are no larger trials
comparing open to minimally invasive surgery and therefore
real evidence is missing.
T4N0-1-disease
Tumours larger than 7 cm and/or infiltrating one of the
following structures (heart and great vessels, diaphragm,
oesophagus, trachea/carina and vertebral body) are
considered stage T4 and therefore at least stage IIIA. With
careful patient selection and in specialized surgical units,
tumour resection can be performed safely with acceptable
morbidity and mortality (29).
The need to use a cardiopulmonary bypass for the
resection of tumours invading heart or great vessels has to
be planned in advanced and it is mandatory for the patient’s
safety. A couple of case reports described the feasibility of
thoracoscopic vascular sleeve resection with intrapericardial
control (30,31), but apart from that, to date the VATS
approach in these patients does not seem to be an option.
For tumours with direct extension to the spine,
Stoker et al. presented in 2013 a case series of a novel,
multidisciplinary surgical treatment with VATS-lobectomy
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and posterior spinal reconstruction showing the feasibility
of these patients in four patients treated this way (32).
In central airway surgery, Gonzales-Rivas first
described techniques and feasibility for uniportal VATS
bronchoplastic and carinal sleeve procedures (31,33).
Early studies are in progress in patients undergoing
carinal resection and reconstruction under spontaneous
ventilation (34).
Minimally invasive surgery of lung cancer infiltrating
diaphragm and oesophagus might play a role in the future
as VATS techniques for surgery of oesophageal cancer (35)
and benign diseases of the diaphragm (36,37) are evolving.
To date, in the literature there are no cases reported for
diaphragm or oesophagus en-bloc-resections during lungcancer surgery.
In conclusion, surgery for locally advanced NSCLC is
probably the most complex, even using a classical open
approach.
Published cases using VATS are showing promising
results regarding short term outcomes, especially in chestwall-surgery, but larger cohorts and trials are needed.
Conclusions
Answering the question about contraindications for VATS
in stage IIIA NSCLC is not simple, as it relates to a very
heterogenous group of patients and surgical challenges.
With the progression in the learning curve of the
VATS technique as well as the development of dedicated
instrumentation it is plausible that a larger number of cases
of stage IIIA lung cancer will be treated through VATS in
the near future.
The best evidence in this broad topic is that VATS is safe
and oncologically equivalent to open surgery after induction
therapy. With many patients being treated in multimodal
regimes, neoadjuvant therapy plays a crucial role in the
treatment of patients with stage IIIA lung cancer. Yang
et al. showed that, surgical treatment after induction
therapy, short term-outcomes are equivalent or even
better in VATS than in thoracotomy and that there is no
inferiority of VATS in long term-outcomes (17).
In the treatment of patients with locally advanced IIIA
lung cancer there is less evidence to be found for superiority
of VATS, as technical feasibility has to be proven.
To date, some promising results for minimally invasive
surgery in patients with chest wall involvement were
published in literature, but larger patients´ cohorts are
needed.
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For other T3/4-tumours, only little evidence for
indication and feasibility of VATS is published. Only a
few small cases series and reports are to be found about
this subject, while minimally invasive resection of central
tumours requiring cardiopulmonary bypass has to be
carefully considered.
In conclusion, the practice of VATS-surgery in stage
IIIA lung cancer has to be considered carefully in relation
to the patient’s situation and to the surgical experience of
the operating surgeons. Up to date, utilization of VATS
seems to be feasible with at least equivalent outcomes in
comparison to open surgery in selected cases and the range
of indications could be further extended in the future.
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