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Background: In cases of peripheral lung cancer with visceral pleural invasion and severe pleural adhesion, 
the question arises as to whether video-assisted thoracoscopic surgery (VATS) is a safe operation. The 
purpose of this study was to evaluate whether whole pleural adhesion is a risk factor for recurrence of cancer 
when performing VATS lobectomy for stage I non-small cell lung cancer (NSCLC) with visceral pleural 
invasion.
Methods: From 2010 to 2018, 123 consecutive patients who were diagnosed as stage I NSCLC with 
visceral pleural invasion and who underwent VATS lobectomy, were reviewed retrospectively. Those patients 
with partial pleural adhesion were excluded. The prognoses of the patients in the whole pleural adhesion 
group were compared with those of the non-adhesion group. 
Results: The clinicopathological characteristics were not found to differ between the two groups, with 
the exception of age. The mean age of the whole pleural adhesion group was found to be greater than that 
of the non-adhesion group (70.6 vs. 64.4, P=0.002). The 5-year recurrence-free survival rates for the whole 
pleural adhesion group and the non-adhesion group were 64.8% and 70.9% respectively, and they were not 
statistically different (P=0.545). In multivariate analysis, the extent of lymph node dissection (hazard ratio 
=13.854, P=0.023) was a significant risk factor for recurrence. Whole pleural adhesion was not a risk factor 
for recurrence.
Conclusions: Whole pleural adhesion was not a risk factor for recurrence after VATS lobectomy in stage 
I NSCLC with visceral pleural invasion. However, the extent of lymph node dissection was identified as an 
important prognostic factor. 
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Introduction

Surgery is the most effective treatment of early stage 
lung cancer. Since the development of minimally invasive 
surgery, video-assisted thoracoscopic surgery (VATS) is now 
the most commonly used procedure, and VATS lobectomy 
has become a standard surgical procedure for stage I non-
small cell lung cancer (NSCLC). In terms of surgical 
outcomes, VATS lobectomy has a number of advantages 
over open thoracotomy (1); including less postoperative 
pain, shorter hospital stays, fewer complications and earlier 
functional recovery (2). Therefore, VATS lobectomy is 
currently performed for the treatment of lung cancer in 
most Korean hospitals. 

According to the NCCN (National Comprehensive 
Cancer Network) guidelines, non-small cell lung cancer, 
version 3.2020, VATS should be strongly considered 
for NSCLC patients with no anatomic or surgical 
contraindications, provided the standard oncologic 
and dissection principles of thoracic surgery are not 
compromised. According to these guidelines, VATS should 
be performed when complete resection is possible. However 
in the case of severe pleural adhesion it is doubtful that 
complete resection can always be successfully performed. 
In the case of whole pleural adhesion, the operation time 
is long, the field of view is poor, and the tumor can be 
easily touched by surgical instruments, so there is a risk of 
potential tumor dissemination. In particular, in the case 
of whole pleural adhesions where the entire pleura and 
lung are attached, there may not even be a space where a 
thoracoscope can be inserted. While most surgeons can 
perform VATS lobectomy with pleural adhesiolysis to treat 
lung cancer, there has been little research done on the 
prognosis of lung cancer when VATS is performed in cases 
of severe whole pleural adhesion. Particularly in the case of 
peripheral lung cancer with visceral pleural invasion, it is 
questionable as to whether VATS is a safe operation. 

The purpose of this study was to evaluate, in cases of 
stage I NSCLC treated by VATS, the prognostic effect of 
whole pleural adhesion when the tumor has undergone 
visceral pleural invasion. We set out to determine whether 
whole pleural adhesion is a risk factor for recurrence of 
tumor when performing VATS lobectomy for stage I 
NSCLC with visceral pleural invasion. We present the 
following article in accordance with the STROBE reporting 
checklist (available at http://dx.doi.org/10.21037/jtd-20-
1840).

Methods

Patients

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). This study 
was approved by the institutional review board of Seoul 
St. Mary’s Hospital at the Catholic University of Korea 
and individual consent was waived (Referral number: 
KC20RISI0343).

From January 2010 to December 2018, 1,994 consecutive 
patients underwent curative surgery for NSCLC at a 
tertiary hospital in Korea. Among them, 166 patients 
were diagnosed as stage I NSCLC with visceral pleural 
invasion and they underwent VATS lobectomy. Of these, 
we excluded 43 cases of partial pleural adhesion, leaving 
123 consecutive patients to be reviewed retrospectively. We 
defined whole pleural adhesion as being where adhesion 
exists between the whole parietal pleura and visceral pleura; 
whereas partial pleural adhesion was defined as being where 
there was only partial adhesion between parietal pleura 
and visceral pleura. To reduce the selection bias, all data 
were obtained from consecutive patient data. The patients 
were divided into two groups; a whole pleural adhesion 
group, and a non-adhesion group. The clinicopathological 
characteristics and prognosis were compared between the 
two groups. 

Clinical staging and surgical procedures

Patients diagnosed with clinical stage I lung cancer on the 
basis of chest computed tomography (CT) and positron 
emission tomography (PET)/CT scans, were deemed 
eligible for surgical treatment. As per ESTS (European 
Society of Thoracic Surgeons) guidelines, preoperative 
invasive nodal staging was not performed routinely on these 
patients because all tumors were peripheral and less than  
3 cm in size (3). 

All patients underwent VATS lobectomy. VATS was 
performed by using one working incision and 2 or 3 
thoracoscopic ports. In the case of whole pleural adhesion, 
a surgeon’s finger was placed into the working incision and 
blunt dissection undertaken to create a space. Then, the 
thoracoscope was put into the working incision (Figure 1A)  
and meticulous pleural adhesiolysis was conducted by 
electrocauterization using a curved instrument (Figure 1B). 

The operation was undertaken by 2 surgeons. All 
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surgeons were experts in thoracic surgery, with more 
than 20 years of experience in thoracic surgery. Operative 
procedures included anatomical lobectomy, and most 
patients also underwent systematic nodal dissection (SND) 
or lobe-specific nodal dissection (LSND). SND was defined 
as en bloc dissection of lymph node, with adjacent fat tissue, 
of more than 3 mediastinal lymph node stations and hilar 
lymph nodes. For patients with right-sided tumors, the 
paratracheal and subcarinal lymph nodes were routinely 
dissected; and for those with left-sided tumors, para-aortic, 
subaortic, and subcarinal lymph nodes were routinely 
dissected. LSND was defined as selective mediastinal 
lymph node dissection according to the lobar location of 
the primary tumor. For example, in the case of upper lobe 
tumor, only paratracheal or subaortic lymph nodes were 
dissected (4). N1 lymph nodes were dissected using the 
same method as for SND. 

Histologic evaluation and pathologic staging 

All clinical specimens and pathology reports were reviewed. 
Pathology reports included: histologic type, tumor size, 
tumor location, histologic tumor grade, visceral pleural 
invasion and lymphovascular invasion. Visceral pleural 
invasion was defined as tumor extending beyond the elastic 
layer. Lymphovascular invasion was defined as tumor cells 
present in lymphatic or vascular lumina. If the findings 
could not be determined using hematoxylin-eosin staining 
alone, special staining such as Verhoeff-Van Gieson elastic 
staining was performed as necessary. In particular, Verhoeff-
Van Gieson elastic staining was performed for the detailed 
evaluation of visceral pleural invasion in those patients with 
visceral pleural invasion. TNM staging was based on the 
8th edition of the TNM staging system of lung cancer (5). 
To determine the T category according to the 8th edition, 

tumor size was measured by the pathologist at the greatest 
diameter of the invasive component on a histopathological 
preparation (6).

Statistical analysis

Clinicopathological factors were compared using a Student t 
test or the Wilcoxon rank sum test for continuous variables 
and chi-squared or Fisher exact test for categorical variables. 
The Kaplan-Meier method was used to analyze data 
collected from the interval between the time of operation 
and the time of the last follow-up visit. Recurrence-free 
survival (RFS) rates and disease-specific survival (DSS) 
rates were estimated by the Kaplan-Meier method. Survival 
of each group was compared by log-rank test. A Cox 
proportional hazards model was used in a multivariate 
analysis to identify risk factors for recurrence after surgery. 
All variables with P<0.10 on univariate analysis were 
entered into the multivariate analysis. A P value of less 
than 0.05 was considered statistically significant. Statistical 
analysis was performed using SPSS version 24.0 software 
(IBM Corp, Armonk, NY, United States).

Results

Table 1 shows the comparison of clinicopathological 
characteristics between the whole pleural adhesion group 
and the non-adhesion group. There was no difference 
between two groups except in age; the whole pleural 
adhesion group was older than non-adhesion group (70.6 vs. 
64.4 years, P=0.002). 

Table 2 shows the perioperative and postoperative 
outcomes. There were 3 cases of conversion to open 
thoracotomy in the whole pleural adhesion group and 1 
case in the non-adhesion group (P=0.018). The conversions 

A B

Figure 1 Pleural adhesiolysis in a patient with whole pleural adhesion. (A) A picture where space is secured after blunt dissection around the 
working incision. (B) A picture of delicate pleural adhesiolysis using curved instruments. 
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in the whole pleural adhesion group were all performed 
due to pleural adhesion, and in the non-adhesion group, 
it was because the lymph node was tightly attached to the 
blood vessel. The extent of lymph node dissection also 

differed between the two groups (P<0.001). In the non-
adhesion group, mediastinal lymph node dissection was 
performed in all cases. However, mediastinal lymph node 
dissection was not performed in 4 patients (18.2%) in the 

Table 1 The comparison of clinicopathological characteristics between the whole pleural adhesion group and the non-adhesion group in patients 
with stage I non-small cell lung cancer with visceral pleural invasion who underwent VATS lobectomy

Variables Whole pleural adhesion (n=22) Non-adhesion (n=101) P value

Age (±SD) 70.6 (±7.0) 64.4 (±11.4) 0.002

Sex 0.815

Male 12 (54.5%) 50 (49.5%)

Female 10 (45.5%) 51 (50.5%)

Current or former smoker 10 (45.5%) 41 (40.6%) 0.812

Serum CEA level (ng/mL) (±SD) 3.2 (±3.1) 2.8 (±3.1) 0.590

SUVmax (±SD) 6.2 (±3.7) 6.3 (±3.6) 0.969

Involved lobe 0.610

Right upper 6 (27.3%) 36 (35.6%)

Right middle 4 (18.2%) 9 (8.9%)

Right lower 3 (13.6%) 21 (20.8%)

Left upper 7 (31.8%) 25 (24.8%)

Left lower 2 (9.1%) 10 (9.9%)

Pulmonary function

FEV1 (%) (±SD) 92.7 (±16.6) 95.8 (±15.0) 0.399

DLCO (%) (±SD) 84.5 (±21.5) 88.6 (±17.5) 0.372

Adjuvant chemotherapy 3 (13.6%) 10 (9.9%) 0.701

Histology 0.378

Adenocarcinoma 18 (81.8%) 86 (85.1%)

Squamous cell carcinoma 4 (18.2%) 10 (9.9%)

Others 0 5 (5.0%)

Total tumor size (including lepidic component) (cm) (±SD) 2.5 (±1.0) 2.6 (±0.8) 0.654

Invasive component size (cm) (±SD) 2.2 (±0.8) 2.2 (±0.8) 0.925

Histologic tumor grade 0.141

Well differentiated 2 (9.1%) 26 (25.7%)

Moderately differentiated 15 (68.2%) 47 (46.5%)

Poorly differentiated 5 (22.7%) 28 (27.7%)

Number of dissected lymph nodes (±SD) 13.0 (±7.8) 13.7 (±6.6) 0.634

Lymphovascular invasion 14 (63.6%) 58 (57.4%) 0.641

VATS, video-assisted thoracoscopic surgery; SD, standard deviation; CEA, carcinoembryonic antigen; SUVmax, maximum standardized 
uptake value; FEV1, forced expiratory volume in 1 second; DLCO, diffusing capacity for carbon monoxide.
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whole pleural adhesion group, and SND was performed 
in only 12 patients (54.5%). In the whole pleural adhesion 
group, both anesthetic duration and operative times were 
longer (P<0.001, P<0.001, respectively). The volume of 
intraoperative blood loss was also higher in whole pleural 
adhesion group (P=0.017). The duration of postoperative 
chest drainage and postoperative hospital stay were longer 
in the whole pleural adhesion group (P=0.046, P=0.093, 
respectively). The complication rate was higher in whole 
pleural adhesion group than in the non-adhesion group 
(36.4% vs. 12.9%, P=0.024).

The median follow-up period was 1,330 days (range, 53 
to 3,283 days). Two patients died within 1 year, not due to 
cancer-related causes. There were 7 recurrences in whole 
pleural adhesion group and 24 recurrences in the non-
adhesion group. The distribution of the recurrence sites 

did not differ between the whole pleural adhesion group 
and the non-adhesion group (Table 3). The 5-year RFS 
rates for the whole pleural adhesion group and the non-
adhesion group was not statistically different (64.8% and 
70.9%, respectively, P=0.545) (Figure 2A). The 5-year DSS 
rates were also not statistically different in both groups 
(89.9% and 88.0%, respectively, P=0.908) (Figure 2B). 
Univariate and multivariate analysis of risk factors for 
recurrence in patients with stage I NSCLC with visceral 
pleural invasion after VATS lobectomy were conducted 
using the Cox proportional hazard model (Table 4). In the 
univariate analysis, the variables with P values less than  
0.10 were: the maximum standardized uptake value of tumor 
on PET scan, the extent of lymph node dissection, adjuvant 
chemotherapy, histologic tumor grade, and lymphovascular 
invasion. Those variables with P values less than 0.10 were 

Table 2 Perioperative and postoperative outcomes of VATS lobectomy

Variables Whole pleural adhesion (n=22) Non-adhesion (n=101) P value

Surgical procedures 0.018

VATS 19 (86.4%) 100 (99.0%)

Conversion to open thoracotomy 3 (13.6%) 1 (1.0%)

Extent of Lymph node dissection <0.001

No mediastinal node dissection 4 (18.2%) 0

Systematic nodal dissection 12 (54.5%) 87 (86.1%)

Lobe-specific nodal dissection 6 (27.3%) 14 (13.9%)

Anesthetic duration (min) (±SD) 271.3 (±48.2) 188.9 (±33.5) <0.001

Operative time (min) (±SD) 219.9 (±50.4) 141.4 (±32.1) <0.001

Intraoperative blood loss (ml) (±SD) 315.9 (±361.0) 115.4 (±109.0) 0.017

Postoperative chest drainage (day) (±SD) 6.6 (±6.4) 4.5 (±3.8) 0.046

Postoperative hospital stay (day) (±SD) 12.0 (±15.7) 6.1 (±4.3) 0.093

Postoperative complications 8 (36.4%) 13 (12.9%) 0.024

PAL 2 9

PAL with vocal cord palsy 1 0

Chylothorax 1 1

Delayed pneumothorax 0 1

Atrial fibrillation 1 1

Pneumonia 2 1

Bronchial stenosis 1 0

Operative mortality 0 0

VATS, video-assisted thoracoscopic surgery; SD, standard deviation; PAL, prolonged air leak (>5 days).
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entered into the multivariate analysis. In the multivariate 
analysis, the extent of lymph node dissection (HR=13.854; 
P=0.023) was a significant risk factor for recurrence in 
patients with stage I NSCLC with visceral pleural invasion 
after VATS lobectomy. Whole pleural adhesion was not a 
risk factor for recurrence in this analysis.

Discussion

VATS, unlike open thoracotomy, has a narrow surgical field 
of view and use of the instrument is limited. However, the 
development of surgical techniques and of instruments has 
overcome these disadvantages and VATS lobectomy has now 
become a commonly performed operation (7,8). However, 
when we encounter a case of whole pleural adhesion with 
the entire lung and pleura attached, the limitations of VATS 
are still apparent. Nevertheless, because VATS has many 
advantages over open thoracotomy in terms of surgical 
outcomes, we perform surgery using VATS regardless of 
pleural adhesion (1,9). However, in the case of peripheral 
lung cancer with whole pleural adhesion, there is a risk 

of tumor rupture or tumor dissemination during VATS 
pleural adhesiolysis. There is concern about the oncological 
outcome of VATS lobectomy if the patient has whole pleural 
adhesion and visceral pleural invasion. In this study therefore, 
we evaluated the prognosis of stage I NSCLC with whole 
pleural adhesion and visceral pleural invasion, and found that 
the prognosis of the whole pleural adhesion group was not 
inferior to that of non-adhesion group. 

In this study, we conducted a study on consecutive 
patients who had undergone lung cancer surgery in a 
hospital over an 8-year period and who met the inclusion 
criteria. The hospital, a tertiary hospital in Korea, performs 
over 250 lung cancer surgeries a year. All patients were 
consecutive patients, thus reducing the selection bias. 
Cases of partial pleural adhesion were excluded because 
the degree of partial adhesion in different patients was very 
diverse, making it impossible to objectively evaluate the 
effect of adhesion. As a result, only patients with stage I 
NSCLC with whole pleural adhesion and visceral pleural 
invasion were included in the study group, resulting in a 
relatively small total number of patients; that is, a whole 

Table 3 Summary of recurrence

Variables Whole pleural adhesion (n=22) Non-adhesion (n=101) P value

Sites of recurrence 0.355

Locoregional recurrence 3 (42.9%) 13 (54.2%)

Distant recurrence 2 (28.6%) 2 (8.3%)

Both 2 (28.6%) 9 (37.5%)

Locoregional, recurrence within ipsilateral hemithorax including pleura and mediastinal lymph nodes; Both, Locoregional recurrence + 
Distant recurrence.

Figure 2 Comparisons of (A) recurrence free survival and (B) disease-specific survival between the whole pleural adhesion group and the 
non-adhesion group in patients with stage IB non-small cell lung cancer with visceral pleural invasion after video-assisted thoracoscopic 
lobectomy.
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Table 4 Univariate analysis and multivariate analysis of risk factors for recurrence in patients with stage I non-small cell lung cancer with visceral 
pleural invasion who underwent VATS lobectomy

Variables HR 95% CI P value

Univariate analysis 

Age 0.996 0.962–1.030 0.797

Sex (male) 0.952 0.469–1.933 0.892

Smoker 0.970 0.463–2.033 0.970

CEA 1.057 0.938–1.190 0.364

SUVmax 1.103 1.005–1.211 0.040

Lobe 0.297

Right upper (reference) 1

Right middle 1.857 0.622–5.546 0.267

Right lower 0.757 0.233–2.458 0.643

Left upper 1.895 0.784–4.578 0.156

Left lower 0.652 0.141–3.024 0.585

FEV1 (%) 0.997 0.974–1.021 0.815

DLCO (%) 1.012 0.991–1.032 0.267

Extent of lymph node dissection 0.001

No mediastinal node dissection (reference) 1

Systematic nodal dissection 0.137 0.046–0.405 <0.001

Lobe-specific nodal dissection 0.142 0.037–0.543 0.004

Adjuvant chemotherapy 2.649 1.081–6.490 0.033

Histology 0.975

Adenocarcinoma (reference) 1

Squamous cell carcinoma 0.874 0.265–2.876 0.824

Others 0 0 0.976

Total tumor size (including lepidic component) 1.003 0.651–1.543 0.990

Invasive component size 1.063 0.683–1.655 0.785

Histologic tumor grade 0.062

Well differentiated (reference) 1

Moderately differentiated 3.739 1.095–12.772 0.035

Poorly differentiated 4.729 1.283–17.434 0.020

Number of dissected lymph nodes 0.967 0.912–1.025 0.261

Lymphovascular invasion 2.617 1.168–5.867 0.019

Whole pleural adhesion 1.296 0.558–3.010 0.546

Table 4 (continued)
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Table 4 (continued)

Variables HR 95% CI P value

Multivariate analysis

SUVmax 1.090 0.977–1.216 0.124

Extent of lymph node dissection 0.009

No mediastinal node dissection (reference) 1

Systematic nodal dissection 0.130 0.035–0.479 0.002

Lobe-specific nodal dissection 0.134 0.029–0.613 0.010

Adjuvant chemotherapy 2.010 0.697–5.800 0.197

Histologic tumor grade 0.540

Well differentiated (reference) 1

Moderately differentiated 2.038 0.567–7.324 0.276

Poorly differentiated 1.748 0.409–7.465 0.451

Lymphovascular invasion 1.888 0.822–4.335 0.134

VATS, video-assisted thoracoscopic surgery; HR, hazard ratio; CI, confidence interval; CEA, carcinoembryonic antigen; SUVmax, 
maximum standardized uptake value; FEV1, forced expiratory volume in 1 second; DLCO, diffusing capacity for carbon monoxide.

pleural adhesion group (the study group) of 22 patients, and 
a non-adhesion group (the control group) of 101 patients. 
However, by conducting a study in a group of patients who 
had all undergone the same standardized type of surgery, 
the effect of pleural adhesion could be more accurately 
evaluated. Therefore, the results of this study, using data 
from patients who had undergone the same type of surgery, 
may be more accurate than those from a multi-center study 
in which various surgeries are applied by many surgeons.

Although the sample size of the whole pleural adhesion 
group was small in this study, the clinicopathological 
characteristics between the two groups were well matched, 
with only age differing; since the mean age of the whole 
pleural adhesion group was older than in the non-adhesion 
group. However, although the whole pleural adhesion 
group was older, the survival rate of the whole pleural 
adhesion group did not differ from the survival rate of the 
non-adhesion group. Therefore, even if there is visceral 
pleural invasion of the tumor, it seems that the effect of 
whole pleural adhesion on the prognosis following VATS 
lobectomy is minimal. The whole pleural adhesion group 
was older probably because these patients were more likely 
to have had a previous inflammatory disease of the lung.

Visceral pleural invasion has been considered an 
important prognostic factor for stage I NSCLC, and several 
previous studies have been undertaken of its prognostic 

effect (10,11). Even in the TNM staging system, visceral 
pleural invasion is a factor that may indicate a change in 
staging from IA to IB (12). In one study, pleural adhesion 
was shown to be a prognostic factor in stage I NSCLC (13). 
However, no studies to date have analyzed the risk of whole 
pleural adhesion in the presence of visceral pleural invasion. 
So, although our study has the disadvantage of having a 
small sample size, it is meaningful for this reason.

In our study, whole pleural adhesion was not found to be 
a risk factor for recurrence of NSCLC, whereas the extent 
of lymph node dissection was a risk factor for recurrence. 
In fact, systematic nodal dissection is often difficult to 
undertake successfully in cases of severe whole pleural 
adhesion. In addition, mediastinal node dissection, usually 
the last step in the surgical procedure, may not be performed 
as successfully as it could be, as the pleural adhesiolysis is a 
delicate and lengthy process and the concentration of the 
surgeon may gradually lapse. If the operation is prolonged 
and pleural adhesiolysis is required to be performed 
extensively, the amount of bleeding may gradually increase 
and the patient's condition becomes unstable. Therefore, 
lymph node dissection may at times be neglected. In this 
study, mediastinal lymph node dissection was omitted in 
4 patients (18.2%) in the whole pleural adhesion group. 
On the other hand, in the non-adhesion group, all patients 
underwent mediastinal lymph node dissection. Although 



5737Journal of Thoracic Disease, Vol 12, No 10 October 2020

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2020;12(10):5729-5738 | http://dx.doi.org/10.21037/jtd-20-1840

there was less lymph node dissection in the whole pleural 
adhesion group, the prognosis did not differ between 
the two groups. In other words, the presence of whole 
pleural adhesion did not affect prognosis in this study. The 
overall result of this study is that the extent of lymph node 
dissection is important in stage I NSCLC with visceral 
pleural invasion. Furthermore, systematic nodal dissection 
was a better prognostic factor than lobe-specific nodal 
dissection. It has been reported that clinical stage I NSCLC 
often undergoes nodal upstaging after surgery (14-18).  
In particular, in stage IB NSCLC with visceral pleural invasion, 
an increase in nodal upstaging may be more likely (14).  
Therefore, it is recommended that systematic nodal 
dissection should be performed in stage I NSCLC with 
visceral pleural invasion, even with whole pleural adhesion. 

This study had several limitations that should be 
considered. Firstly, we used a retrospective study design. 
Secondly, we obtained data from a single institution with 
a relatively small sample size, so generalizing our results 
is difficult. However, the study patients were treated by 
a standardized surgical procedure at single institution. 
Furthermore, a detailed analysis was possible because of the 
detailed data contained in the electronic medical records. 
We also used detailed data from photos or videos of surgical 
procedures, pathological specimens and pathological reports. 
We believe that our data can be used as the basis for future 
investigations and that our results may be further clarified 
and refined by future studies with larger patient populations. 
Finally, the follow-up period was relatively short. However, 
recurrence of NSCLC is most commonly reported within a 
2-year postoperative period (19), and early recurrence seems 
to be an accurate indicator of the long-term outcome (20).

In conclusion, whole pleural adhesion was found not 
to be a prognostic factor after VATS lobectomy in stage 
I NSCLC with visceral pleural invasion. Thus, even with 
whole pleural adhesion, VATS lobectomy may be safely 
performed in patients with lung cancer with visceral pleural 
invasion. In addition, the extent of lymph node dissection 
was identified as an independent prognostic factor in 
stage I NSCLC with visceral pleural invasion. Therefore, 
systematic nodal dissection is recommended when visceral 
pleural invasion is suspected, even if there is whole pleural 
adhesion. Further research using a larger pool of data may 
more accurately depict patient outcomes.
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