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Background: Anatomical segmentectomy has become more and more universal in thoracic surgery because 
of the increasing detection of pulmonary nodules with ground-glass opacity (GGO), most of which proved 
early staged non-small cell lung cancer (NSCLC) postoperative. With the advantage of preservation of 
normal lung tissues, segmentectomy may be performed by surgeons when computed tomography (CT) scan 
shows pure GGO or multiple GGOs appearing. Especially when the patients with poor cardiopulmonary 
function or severe comorbidities or in the circumstance of bilateral pulmonary GGOs, segmentectomy can 
provide opportunities to radically resect all lesions. With the development of minimally invasive surgery 
technology, uniportal video-assisted thoracoscopic surgery (VATS) has become the regular operative route 
in many medical centers because it can provide less access trauma, less stress response, less pain, shorter 
hospital stays, and a lower postoperative complication rate and corresponds well with the idea of “minimally 
invasive”. However, all of the procedures must be performed in one tiny portal, so uniportal VATS 
anatomical segmentectomy not only needs the skill and patience of surgeons but the effective cooperation of 
assistants, nurses and anesthetists, and plenty of details must be paid special attention.
Case Description: Here we present a video of a patient undergoing S1 segmentectomy of right upper 
lobectomy (RUL) under uniportal VATS. The chief complaints of the patients was that two pure GGOs in 
the bilateral upper lobe were found by physical examination for 26 months and he had no symptoms. We 
performed S1 segmentectomy of RUL under uniportal first time and performed trisegmentectomy of left 
upper lobectomy (LUL) 3 months later. With routinely follow-up, no evidence of relapse and metastasis 
disease was found.
Conclusions: We think anatomical segmentectomy under uniportal VATS can be a feasible and safe 
procedure that reduces trauma and has equivalent oncology outcomes to lobectomy in early-stage lung 
cancer but need a more experienced medical center to perform.

Keywords: Uniportal video-assisted thoracoscopic surgery (uniportal VATS); segmentectomy; non-small cell lung 

cancer (NSCLC); case report

Submitted Dec 21, 2020. Accepted for publication Aug 03, 2022.

doi: 10.21037/jtd-21-1624

View this article at: https://dx.doi.org/10.21037/jtd-21-1624

3623

 
^ ORCID: 0000-0002-7783-5976.

https://crossmark.crossref.org/dialog/?doi=10.21037/jtd-21-1624


Wang et al. Uniportal VATS segmentectomy3614

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2022;14(9):3613-3623 | https://dx.doi.org/10.21037/jtd-21-1624

Introduction

With the development of computed tomography (CT) 
technology and the consciousness of physical examination, 
the diagnoses of pulmonary nodules with ground-
glass opacity (GGO) and part/non-solid nodules have 
been increasing (1). Since 1960, for early-staged non-
small cell lung cancer (NSCLC), lobectomy is still the 
standard surgical procedure (2). However, when patients 
with multiple pulmonary nodules, poor cardiopulmonary 
function, and severe comorbidities and R0 complete 
resection are needed, anatomical segmentectomy is an 
alternative (3), and the National Comprehensive Cancer 
Network (NCCN) guidelines also prefer segmentectomy 
under these circumstances (4). Recent trials have shown 
that anatomic segmentectomy can achieve outcomes 
equivalent to lobectomy in selected patients with stage IA 
NSCLC (5-8), and the final results of two phase III clinical 
studies (JCOG0802/WJOG4607L and CALGB140503) 
which compare safety, mortality, and morbidity between 
segmentectomy and lobectomy deserve our expectation 
(9,10). Uniportal video-assisted thoracoscopic surgery 
(VATS) corresponds well with the idea of “minimally 
invasive”: less access to trauma, less stress response, less 
pain, better cosmesis, making it a popular approach to 
manage most thoracic surgical diseases.

Gonzalez-Rivas  f irst  reported uniportal  VATS 
segmentectomy in 2012 (11) and briefly discussed 
the development of uniportal VATS in lung cancer  
treatment (12). After several years of development, 
increasingly thoracic surgeons can perform uniportal 
VATS segmentectomy and even subsegmentectomy. With 
the technique maturing, more details must be paid special 
attention to localization of nodules, identification of 
segmental structures by preoperative 3D reconstruction, 
identification of intersegmental plane during the operation, 
and other operative skills. Uniportal VATS anatomical 
segmentectomy needs surgical skill and patience and the 
effective cooperation of assistants, nurses, and anesthetists. 
Here we present a video of a patient undergoing S1 
segmentectomy of right upper lobectomy (RUL) under 
uniportal VATS (Video 1), in which case, we made a 3D 
reconstruction and found out the variation of vessels and 
bronchus before performing segmentectomy. We think 
the diagnosis and treatment procedure of this patient is 
reasonable and operable. We present the following article 
in accordance with the CARE reporting checklist (available 
at https://jtd.amegroups.com/article/view/10.21037/jtd-21-

1624/rc).

Case presentation

Patient

A 67-year-old male patient was admitted to our hospital 
with the chief complaints that two pure GGOs in the 
bilateral upper lobe were found by physical examination 
for 26 months. The high-resolution CT (HRCT) showed 
the GGO in RUL was about 21.1 mm in the greatest 
dimension, while the GGO in left upper lobectomy (LUL) 
was about 13.2 mm (Figure 1). He was asymptomatic and 
had no other comorbidities, and denied smoking history 
and family history. The pulmonary and cardiac function 
was normal, and the patient could tolerate lobectomy. All 
procedures performed in this study were in accordance with 
the ethical standards of the institutional and/or national 
research committee(s) and with the Helsinki Declaration (as 
revised in 2013). Written informed consent was obtained 
from the patient for publication of this case report and 
accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Indications

The NCCN guideline of NSCLC (2022, V3) suggests that 
anatomic pulmonary resection is preferred for most patients 
with NSCLC. However, for sublobar resection, anatomical 
segmentectomy is preferred over wedge resection in 
selected patients for the following reasons:

(I) Poor pulmonary reserve or another major 
comorbidity that contraindicates lobectomy;

(II) Peripheral nodule ≤2 cm with at least one of the 
following:

(i) Pure adenocarcinoma in situ (AIS) histology;
(ii) Nodule has ≥50% ground-glass appearance on 

CT;
(iii) Radiologic surveillance confirms a long doubling 

time (≥400 days).
Segmentectomy can be classified into two categories:
(I) Compromised segmentectomy: for advanced aged 

patients with multiple comorbidities, or those with 
poor pulmonary or (and) cardiac function and 
cannot tolerate lobectomy, or those with multiple 
nodules suspected early-stage cancer must be 
resected;

(II) Intentional segmentectomy: nodule ≤2 cm with 

https://jtd.amegroups.com/article/view/10.21037/jtd-21-1624/rc
https://jtd.amegroups.com/article/view/10.21037/jtd-21-1624/rc
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low malignancy (nodule has ≥50% ground-glass 
appearance on CT).

The resection margins and the extent of lymph nodes 
(LNs) resection are preferred in NCCN guideline:

(I) Segmentectomy should achieve parenchymal 
resection margins ≥2 cm or ≥ the size of the nodule;

(II) Segmentectomy should also sample appropriate N1 
and N2 LN stations, unless not technically feasible, 
without substantially increasing the surgical risk.

Strategy

The GGOs in bilateral upper lobes were pure GGOs with 
low malignancy, preferred to be resected by guidelines. 
So, although the size of the GGO in RUL is bigger than  
2 cm, we plan to perform compromised segmentectomy to 
reserve normal lung tissue as much as possible to provide 
an opportunity to deal with the other GGO in LUL in the 
future.

3D-reconstruction

Before performing segmentectomy, we must accurately 
confirm where the nodules locate and realize the anatomic 
variation of the vessels and bronchi, especially the 
intersegmental vein. Transecting pulmonary veins by 
mistake may lead to the disorder of venous reflux, which 
may lead to pulmonary congestion. In our institute, we 
often perform 3D reconstruction with the software Mimics 
Medical (version 21.0).

The configuration of the segmental bronchi, arteries, 
and veins of RUL is the most frequent type: the right 

upper bronchus branches into B1, B2, and B3. The A1 and A3 
arteries branch from the truncus superior artery and A2a, 
also called Rec.A2, sometimes branch from the same artery, 
and we called A2b as Asc.A2 relating to the branches from 
the pulmonary trunk and approaches dorsal. The segmental 
veins branch from superior pulmonary were labeled as apical 
and central veins. The apical vein branches were classified 
as V1a, the intrasegmental vein, and V1b, the intersegmental 
vein between S1b and S3b.

The anatomical configuration of the bronchus and vein 
of S1 in this patient corresponds with what we have pointed 
(Figure 2A,2B), but A1a branch from a common stem with 
Rec.A2 instead of A1b (Figure 2C). Therefore, when we 
perform segmentectomy, we must expose A1a and A1b, 
respectively.

Anesthesia

The patient received intravenous and inhalation anesthesia 
through double-lumen endotracheal intubation.

Body position

Patients were placed in a left lateral decubitus position, 
and the arm of the operation side was fixed and kept 90° 
forward. We always put a small pillow at the level of the 
xiphoid to widen intercostal space. The surgeon stood on 
the ventral side of the patient, while the first and second 
assistants stood on the dorsal part of the patient. Changing 
the body position and full use of the lung’s gravity may help 
expose easily and obtain a better view. For example, when 
we dissect the anterior pulmonary hilum, we can turn the 

Video 1 S1 segmentectomy of right upper lobe under uniportal 
video-assisted thoracoscopic surgery (VATS).

Figure 1 The two GGOs in the left and right upper lobe (arrows). 
GGO, ground-glass opacity.
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operation table dorsally. While we expose the subcarinal 
area, we can turn the operation table ventrally.

Incisions

Because all procedures must be performed through one 
port, either the size or position of the incision may affect 
the surgery process. In our institute, we always make a 3.5–
4 cm-long incision in the 5th intercostal space, comparable 
with those commonly used for double- or triple-port 
approaches, through which we can obtain the same vision 
with thoracotomy will be more comfortable dissecting 
vessels and bronchus. Also, when conversion is necessary, 
we can extend the incision directly. A wound protector is 
always used to ease the insertion of the instruments and 
prevent wound contamination.

The 30° thoracoscope is usually inserted in the posterior 
part of the incision to avoid the interference of instruments. 
And the long-curved double-joint surgical instruments are 
employed.

Surgical technique

Individual dissection of segmental veins, arteries, bronchi, 
and intersegmental plane division are key points of 
segmentectomy. The sequence we deal with segmental 
structures is different when we perform different 
segmentectomies according to the anatomical relations 
among arteries, veins, and bronchi. The method of 
segmental vein dissection is different, either. We can dissect 
segmental veins from proximal to the distal end of the heart 

when the veins we plan to transect branch early from the 
superior or inferior pulmonary vein and run superficially 
(always in segmentectomy of S1, S3, and S6) (Figure 3A-3C). 
We can also dissect segmental veins under the stamp of 
targeted bronchus after transecting the targeted bronchus 
when the veins we plan to transect go deeply (always in 
segmentectomy of the lower lobe) (Figure 3D-3F).

The S1 segmentectomy is simple to perform because the 
vessels and bronchus we plan to dissect are usually the first 
branches from the trunk. In our case, we should dissect and 
cut A1a and A1b arteries, V1a vein, and B1 bronchus, while 
the V1b vein should be preserved.

The process of the resection was as follows: we first 
retracted the lung, opened the right hilum adequately, and 
dissected the superior pulmonary vein with a combination 
of blunt and sharp dissection, and the LNs of station 10 
were dissected. As 3D CTBA showed, the V1a vein was 
the first branch. Then the V1a vein was ligated by silk and 
transected by harmonic scalpel (Figure 4).

Then we dissected the right superior pulmonary artery, 
which branched into Rec.A2 + A1a + A1b + A3 (Figure 5A,5B). 
A 3 cm endostapler transected A1b artery. After careful 
dissection, the Rec.A2 and A1a were mobilized, and A 3 cm 
endostapler transected A1a. After the arteries and veins were 
divided, the B1 bronchus was exposed. We chose a 3 cm 
endostapler with the blue cartridge to transect B1 bronchus. 
Before transacting the bronchus, we asked the anesthetist 
to inflate the lung to check that the anterior and posterior 
segmental bronchus are not being transacted.

The method of inflation-deflation was used to divide 
the intersegmental plane. After airway suctioning, the 

B1

V1b

V1a A1a

A1b

A3
Rec.A2

B2

B3

A B C

Figure 2 3D-reconstruction of the patient. (A,B) The anatomical configuration of bronchus and vein of S1 in this patient. (C) A1a branch 
from a common stem with Rec.A2 instead of A1b.
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anesthetist was asked to inflate the right lung fully with 
pure oxygen and collapse it. After 15 minutes, the S1 
segment was inflated, while other segments deflated 
(Figure 6). The intersegmental plane was marked with an 
electric hook and divided with the 6 or 4.5 cm endostapler. 
However, including the arterial, venous, and bronchial 
stumps, when we remove the targeted segment helps set the 
right direction of the endostaplers, so we always continue 
dissecting the segmental hilum after transecting the whole 
structures. When we set endostaplers, we should pay special 
attention to avoid damaging the remaining segmental veins 

and bronchus. Finally, the specimen was removed, and 
the intraoperative frozen section diagnosis was atypical 
adenomatous hyperplasia (AAH) and AIS.

Because the intraoperative pathological diagnosis was 
AAH and AIS, we performed mediastinal LNs sampling. We 
divided the inferior pulmonary ligament and removed the 
station 9 LNs. Then we incised the posterior mediastinal 
pleura, and the station 7 LNs were removed. Finally, the 
superior mediastinal pleura was incised, and stations 2 and 4 
were removed.

A 20-Fr chest tube is inserted through the same incision 
at the end of the procedure after checking bleeding and air 
leakage.

iMDT discussion

Discussion of the indication

Here, we performed compromised segmentectomy 
from the bilateral pulmonary GGOs, despite the tumor 
size. We performed compromised segmentectomy from 
the bilateral pulmonary GGOs, despite the tumor size. 
However, only when confirmed AIS histology can we 
perform segmentectomy for patients with solitary nodules 
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V1+2b+c

V1+2a

V1+2b

V1+2c

B1+2a+b

B1+2c

V1+2b+cstump

B1+2a+bstump
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V1+2a
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V1+2a
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Figure 3 Different methods of dissecting segmental veins. (A) The 3D reconstruction of one patient accepted S1+2 segmentectomy. (B) We 
dissected segmental veins from proximal to the distal end of the heart. (C) We transected the V1+2b+c, and V1+2a remained. (D) The 3D 
reconstruction of the patient accepted S1+2 segmentectomy. (E) We dissected segmental veins under the stamp of targeted bronchus after 
transecting the B1+2a+b and B1+2c. (F) The V1+2b and V1+2c was transected.

V1a

V1b

V1b

V1a

Figure 4 V1a vein was the first branch as we reconstructed pre-
operation.
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smaller than 2 cm, according to NCCN guidelines. We 
cannot get an accurate intraoperative pathological diagnosis 
most of the time to confirm whether the nodule is AIS 
or minimally invasive adenocarcinoma (MIA) or invasive 
adenocarcinoma. Sometimes, even worse, we get an AIS 
diagnosis intraoperatively, then an invasive adenocarcinoma 
diagnosis postoperatively. Under these circumstances, 
could segmentectomy be a radical approach? Should we 
continue to perform lobectomy after segmentectomy with 
an intraoperative malignant diagnosis? Sublobectomy for 
treating early-stage lung cancer has been a controversial 
issue among thoracic surgeons for a long time. A recent 
meta-analysis showed that lobectomy in patients with 
stage IA disease caused a better survival rate than 
sublobar resection (including segmentectomy and wedge 
resection) (13). Dai et al. reported a similar conclusion 
and found that for patients with NSCLC ≤1 and 1–2 cm, 
sublobectomy showed worse survival than lobectomy (14).  
However, Tsutani et al. reported that for clinical IA lung 

adenocarcinoma, the 3-year recurrence-free survival and 
overall survival of segmentectomy were equivalent to 
standard lobectomy in all cohorts or propensity score-
matched patients (5). However, two famous phase III clinical 
trials (JCOG0802/WJOG4607L and CALGB140503) 
compare the safety, mortality, and morbidity between 
segmentectomy lobectomy are under our expectation, 
and more practice data should be collected and analyzed 
(9,10). We can see the benefit of the segmentectomy with 
significant differences in OS is demonstrated in the phase 
III clinical trials JCOG0802/WJOG4607L, which enrolled 
1,106 patients (lobectomy arm, n=554; segmentectomy arm, 
n=552) (15).

In WHO classification of tumors (5th edition, 2021), 
AAH and AIS are defined as Precursor lesions instead of 
Preinvasive lesions in 2015 edition. It means AAH and 
AIS are not in the category of adenocarcinoma, so the 
indication of surgery should be more prudent. In other 
words, whether AAH and AIS should be resected needs 
further discussion (16).

Discussion of resection margins and LNs biopsy

Resection margins and the metastasis state of No. 12 and 
No. 13 LNs should also be considered when discussing 
radical resection. Evidence shows a higher incidence of 
locoregional recurrence and worse patient survival when 
the surgical margin is inadequate (17). There are several 
recommendations to ensure the safe enough margins: 
Ginsberg and Rubenstein suggested the extension ≥ of  
2 cm or margin-to-tumor ratio ≥1 (18), while Giraud et al. 
concluded the extension <8 and <6 mm for adenocarcinoma 
and squamous carcinoma respectively (19). In Wang’s 
segmentectomy series, segmental line always 3–5cm 

A1a + Rec.A2
A1a 

A1bstump 
Rec.A2

Rec. A2

Rec. A2

A1a

A1a

A1b

A1b

A3

A3

A1b

A3

A3

A B

Figure 5 Branches of right superior pulmonary artery. (A) The right superior pulmonary artery branched into Rec.A2 + A1a + A1b + A3 as we 
reconstructed preoperation. (B) A1a branch from a common stem with Rec.A2.

S1

S2 S3

Figure 6 The method of inflation-deflation was used to divide 
the intersegmental plane. S1 segment was inflated, while S2 and S3 
segments deflated.
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beyond which is spacious enough (20). Finally, according 
to the NCCN guideline, segmentectomy should achieve 
parenchymal resection margins ≥2 cm or ≥ the size of the 
nodule. In our case, the nodule was located exactly in the 
center of S1 of RUL, so the resection margin was enough. 
When nodules are located in the edge of one segment, we 
must perform “extended segmentectomy” or “combined 
segmentectomy or subsegmentectomy”, in which we extend 
the resection line beyond conventional anatomical segments 
by cutting into adjacent segments in a non-anatomical or 
anatomical manner to secure resection margins.

We often assess the metastasis state of No. 12 and No. 
13 LNs of a targeted segment by intraoperative frozen 
sections when we perform segmentectomy. Because the No. 
12 and No. 13 LNs are sentinel LNs, a higher proportion is 
sentinel LNs than the No. 10 and No. 11 LNs. According 
to his study, Nomori suggested that frozen sections 
intraoperatively assess No. 12 and No. 13 LNs (21,22). So 
only when we get a negative intraoperative pathological 
diagnosis of No. 12 and No. 13 LNs can we continue 
to perform segmentectomy? Otherwise, we must adjust 
our surgery plan to lobectomy (18)—however, the more 
LNs sampled during surgery, the more accurately we get 
pathologic staging. Segmentectomy is often associated with a 
higher number of LNs sampled to avoid misclassification of 
patients with LNs involvement as having stage I disease (23),  
another advantage of segmentectomy, and could explain the 
association between segmentectomy and improved survival.

Discussion of the recognition of the intersegmental plane

Recognition of the intersegmental plane is a key step in 
performing segmentectomy. Here, we used the method of 
inflation-deflation to identify the intersegmental plane. It is 
easy to perform and commonly used, but sometimes it may 
cost time to wait for the lung to deflate, especially when 

severe emphysema occurred in patients. In our institute, 
the intravenous injection of indocyanine green (ICG) 
under a fluorescent thoracoscope is an alternative. After 
resecting the vessels of the target segment, we inject ICG 
intravenously. After a few seconds, the target segment is 
visualized as a dark area, while the reserved lung perfused 
with ICG appears bright green. In one case, we performed a 
left S8 segmentectomy. After dealing with all the structures, 
we first performed the ICG method to confirm the 
intersegmental plane and marked the line (Figure 7A). Then 
we performed the inflation-deflation method to reconfirm 
(Figure 7B,7C). However, using the ICG method can verify 
whether we transect the correct vessels.

Discussion of the loss of pulmonary function

Since there are two to five pulmonary segments in each 
lobe, normal segments can be kept after removing just 
one or a few segments and theoretically preserving lung 
function. Several studies supported the opinion that 
segmentectomy can spare lung function better than 
lobectomy. Keenan et al. found that patients who accepted 
lobectomy experienced significant declines in forced vital 
capacity (FVC), forced expiratory volume in 1 second 
(FEV1), maximum voluntary ventilation (MVV) and 
diffusing capacity. However, only a decline in diffusing 
capacity in patients accepted segmentectomy 1 year after 
operation (24). The significant change of FEV1 was in the 
whole lung and the ipsilateral non-operated lung. Nomori 
suggested segmentectomy preserved the lobe and increased 
the function of the ipsilateral non-operated lobe 6 months 
after operation (25,26). One systematic review, including  
16 studies, also reached the same conclusion (27).

However, despite preserving more lung tissue, other 
studies reported segmentectomy did not preserve lung 
function (28-30). However, the methods of segment 

A B CS6

S9+10

S8

S8

S8

S9+10

S6

Figure 7 Different methods of intersegmental plane recognition. (A) After few seconds, we inject ICG intravenously; the target segment 
is visualized as a dark area, while the reserved lung perfused with ICG appears as a bright area. (B,C) We performed the inflation-deflation 
method to reconfirm the intersegmental plane. ICG, indocyanine green.

https://pubmed.ncbi.nlm.nih.gov/?term=Nomori+H&cauthor_id=29048464
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division (either with electrocautery or with a stapler) and 
the surgical skills of segment division (whether or not 
protect bronchus and vessels of adjacent segment) and 
the time of follow-up (short- or long-term) may affect the 
conclusion (31). According to our experience, if multiple 
nodules are detected in different lobes, segmentectomy but 
not lobectomy can provide opportunities to resect all lesions 
radically.

Discussion of the technical issues of VATS

VATS was originally described by Jacobeus in 1910 and 
was widely adopted when Walker performed an anatomic 
lobectomy under VATS in 1993. Then several studies 
demonstrated there was no differences in short-term 
outcomes or mortality between VATS and thoracotomy in 
T1 and T2 tumors and patients, especially elderly patients, 
with VATS had fewer postoperative complications. In 
Ceppa’s study, VATS lobectomy had significantly fewer 
pulmonary complications compared with thoracotomy 
(P=0.023) (32,33).

Compared with multiportal VATS, uniportal VATS 
shortened the operation time and postoperative drainage 
period and significantly reduced the use of analgesics (34) 
and may be a safer and less invasive surgical procedure. 
Moreover, uniportal VATS can also achieve similar short- 
and medium-term outcomes as multiportal VATS in 
patients with NSCLC (35).

Although uniportal VATS can be less access trauma, 
less stress response, less pain, shorter hospital stays, and 
a lower postoperative complication rate, all procedures 
must be performed in one small port, and sometimes it is 
difficult to deal with the position of surgical instruments. 
Also, segmentectomy gives surgeons a higher request for 
anatomical knowledge and surgical skills and requires more 
experienced assistants, nurses, and anesthetists team. In 
conclusion, the uniportal VATS anatomical segmentectomy 
learning curve may be long, limiting this technique.

Several issues on the diagnosis and treatment of this 
patient were further discussed as follows

Question 1: If we cannot resect all nodules, what is the 
optimal treatment protocol for patients with multiple 
GGOs?
Expert opinion 1: Dr. Hideki Ujiie
Many patients with multiple GGOs might be intolerant 
to surgical resection due to impaired cardiopulmonary 

function or other impaired conditions. One of the options 
for treatment to multiple GGOs is stereotactic body 
radiation therapy (SBRT), also called stereotactic ablative 
therapy (SABR), a novel radiation modality recommended 
as an optional therapeutic strategy.
Expert opinion 2: Dr. Motoki Yano
It is not easy to define the protocol for multiple GGOs. We 
usually discuss multidisciplinary treatment in the team. The 
larger nodules with consolidation would be preferred to 
treat by resection or irradiation with priority.

Question 2: How can we distinguish multiple primary 
cancers or metastatic cancers when multiple nodules 
occur?
Expert opinion 1: Dr. Hideki Ujiie
Even though according to Martini-Melamed criteria, 
distinguishing multiple primary cancers or metastatic 
cancer is challenging. To better define the relationship 
between multiple lesions in the lung, alternative approaches 
using novel molecular and biomarker testing, including 
immunohistochemical and molecular analysis, have been 
useful methods.
Expert opinion 2: Dr. Motoki Yano
This question is also not easy to define. We usually discuss 
in the team of multidisciplinary treatment. If the multiple 
nodules include GGO, we usually diagnose multiple 
primary cancers. If the multiple nodules do not include 
GGO, we usually suspect multiple primary cancer and 
metastatic cancer.

Question 3: Is it essential for patients with multiple 
nodules to do molecular and biomarker analysis when 
they do not need postoperative therapy?
Expert opinion 1: Dr. Hideki Ujiie
As we mentioned above, molecular and biomarker analysis 
is useful for distinguishing multiple nodules without 
postoperative therapy.
Expert opinion 2: Dr. Motoki Yano
I want to analyze molecules and biomarkers for each nodule 
of multiple primary cancer should, if possible. However, it 
is not simple in many aspects, including health insurance or 
economics.

Question 4: Can it distinguish between segmentectomy 
and wedge resection with sufficient resection margins 
in the patient survival?
Expert opinion 1: Dr. Hideki Ujiie
Even though GGOs lesion,  some patients have a 
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recurrence, especially in wedge resection. There have 
been some reasons, including not enough margin and lung 
cancer subtype. For example, the micropapillary subtype 
with tumor spread through air spaces (STAS) has a higher 
recurrence rate.
Expert opinion 2: Dr. Motoki Yano
The difference may not be big. Especially, there may be no 
differences in GGOs.

Conclusions

Anatomical segmentectomy under uniportal VATS can be 
a feasible and safe procedure that reduces trauma and has 
equivalent oncology outcomes to lobectomy in early-stage 
lung cancer but need a more experienced medical center to 
perform.
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