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Background: Video-assisted thoracic surgery (VATS) has been considered as the better choice for the
surgical treatment of resectable non-small cell lung cancer (NSCLC). This study aimed to evaluate the
short- and long-term outcomes of VAT versus open thoracotomy lobectomy for patients with pathological
stage (p-stage) I-IT NSCLC in one of the high-volume center in China.

Methods: Perioperative outcomes and long-term survival of patients who underwent VATS versus open
lobectomies for p-stage I-II NSCLC from May 2006 to June 2013 in the Western China Lung Cancer
Database (WCLCD) were studied using propensity score matching (PSM). The VATS lobectomy was
mainly carried out using the single-direction technique.

Results: Of the 3,678 patients who underwent surgery for lung malignancies, 1,485 patients with stage
I-II NSCLC were enrolled for the study, including 737 cases of VATS lobectomies and 748 cases of open
lobectomies. PSM resulted in 464 cases of VATS lobectomies and 464 cases of open lobectomies who were
well matched by ten potential prognostic factors including tumor size, T- and N-stage. VATS lobectomy
was associated with less blood loss than open surgery (median: 60 vs. 100 mL, P=0.000), as well as fewer
postoperative complications (15.1% wvs. 20.3%, P=0.039). In addition, the VATS approach removed more
lymph node stations (4.9x1.5 vs. 4.2+1.8, P=0.000). The postoperative hospital stay was shorter in the VATS
group (7.7+3.8 vs. 8.3+4.3, P=0.019), but the total hospital costs were more expensive (48.4«11.3 vs. 35.5+9.4
kRMB, P=0.000). The matched cohorts revealed that VATS lobectomy for stage I-II NSCLC had improved
5-year overall survival (OS) than the open approach (71.1% vs. 65.4%, P=0.045).

Conclusions: The VATS lobectomy is associated with less blood loss, fewer postoperative complications, and
shorter postoperative hospital stay when comparing with the open approach for stage I-II NSCLC. Despite
more hospital costs, VAT'S lobectomy offer improved 5-year OS than the open approach. It is reasonable to
recommend the VATS approach as the preferred option for the surgical treatment of stage I-Il NSCLC.
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Introduction

It has been more than two decades since the first
introduction of video-assisted thoracic surgery (VATS) for
the treatment of lung cancer (1,2). Currently, there are
mountainous evidences that confirmed the advantages of
VATS compared with open thoracotomy for the treatment
of non-small cell lung cancer (NSCLC) (3-15). Most of
these studies focused on the short-term results of surgery
and demonstrated numerous advantages of VATS approach,
including shorter chest tube duration (4,5), less pain,
better preserved pulmonary and shoulder function (8),
fewer postoperative complications (4-6,9,11-13,15), and
shorter length of hospital stay (5,9-12,14,15) than open
surgery. The oncologic efficacy remains a great concern
for thoracic surgeons who performing or planning to
perform VAT lung cancer resection (16). Recently, several
nationwide database studies showed comparative long-term
outcomes of VAT lobectomy for early stage NSCLC when
comparing with open approach (10,12,14,15,17). However,
few data with long-term outcomes are available in China,
even though the VATS approach has been widely adopted
for many years.

The main aim of this study was to evaluate the long-term
outcomes of VATS versus open thoracotomy lobectomy
for NSCLC in a high-volume center of China. The study
also analyzed the short-term results of surgery and total
in-hospital costs of VATS versus open lobectomy using
the data from Western China Lung Cancer Database
(WCLCD), which collected the data of lung cancer patients
who underwent surgery at West China Hospital, Sichuan
University.

Methods
Data source

Lung cancer patients who underwent surgery at the
Department of Thoracic Surgery, West China Hospital,
Sichuan University were registered in the WCLCD since
September 2005. The follow-up data have been updated
until June 2018. The study was approved by the institutional
review board (IRB) of West China Hospital.

Patient selection

The present study enrolled consecutive patients who
underwent VATS or open resection of lung cancer
between May 2006 and June 2013 at the Department of
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Thoracic Surgery, West China Hospital. The inclusion
criteria included: VATS or open anatomic lobectomy
in combination with systemic lymph node dissection or
sampling, pathology report of stage I-II NSCLC according
to the 7th edition of the tumor, node and metastasis
(TNM) staging system after surgery. The exclusion criteria
were as follows: other than VATS or open approaches
(video-assisted mini-thoracotomy or other approaches),
other than lobectomy (segmentectomy, pneumonectomy,
wedge resection or biopsy, lobectomy combined with sub-
lobectomy, sleeve resection, chest wall resection or other
extended resection, bilateral or combined operations,
bilobectomy), preoperative induction therapy, other than
NSCLC (small cell lung cancer, lung metastasis), other than
stage I-1I (stage III and IV, or data missed), and positive
surgical margins.

VATS lobectomy was defined as individual transection of
lobar vessels and bronchus under the guidance of video screen
through three ports in the chest wall without rib spreading.
The longest incision should be less than 5 cm. In our center,
VATS lobectomy was mainly performed with the single-
direction thoracoscopic lobectomy technique as we previously
described (18). Open thoracotomy lobectomy was performed
through posterolateral thoracotomy with latissimus dorsi and
serratus anterior muscle section, as well as rib spreading. The
patients were divided into two groups according to the surgical
approach, VAT group and open group.

In order to minimize the potential selection bias,
propensity score matching (PSM) was performed to balance
the confounding factors between the two groups using the
nearest matching method with a 1:1 ratio. Patients were
matched by the following variables: gender (male, female),
age at surgery (<60, >60 years), smoking history (never
smoker, current or former smoker), Charlson comorbidity
index (CCI), surgical side (right, left), tumor size,
histological type (adenocarcinoma, squamous carcinoma,
adenosquamous carcinoma, and other types of primary
NSCLC), p-T status (T'1, T2, T3), p-N status (NO, N1),
and p-TNM stage (stage I, stage II). The patient inclusion
flow chart was shown in Figure 1.

Outcome assessment

Outcomes of different surgical approaches were evaluated
using the intent-to-treat analysis. Patients were discharged
home 1-2 days after removing all the drainage tubes if no
other complications. The primary outcome was overall
survival (OS). Patient follow-up was started at the day
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Resected lung malignancies between May
2006 and June 2013 in Western China Lung
Cancer Database (n=3,678)

157

\4

\ 4

Excluded (n=2,193)

Other than VATS or open approach (n=160)
Video-assisted mini-thoracotomy (n=157)
Others approaches (n=3)

Other than lobectomy (n=1,024)
Segmentectomy (n=51)
Pneumonectomy (n=110)
WR/Biopsy (n=242)
Lobectomy combined with sub-lobectomy (n=169)
Sleeve resection/Chest wall resection or other (n=299)
Bilateral/combined operations (n=10)
Bilobectomies (n=243)

Induction therapy (n=27)

Other than NSCLC (n=128)
Small cell lung cancer (n=59)
Metastasis or others (n=69)

Other than stage I-Il (n=1,426)
Stage lll or IV (n=705)
Missed (n=12)

Positive surgical margins (n=37)

(n=1,485)

\ 4

v Gender

Parameters for matching

VATS lobectomy
n=737

Open lobectomy
n=748

Age at surgery (<60 or =60 years)
Smoking history
Charlson comorbidity index (CCI)

| Surgical side

Propensity-score matching

Tumor size

\ 4

Histology type

!

¢ P-T stage

VATS lobectomy
n=464

Open lobectomy
n=464

p-N statge
p-TNM stage

Figure 1 Study subject selection (pathological stage I-II patients). NSCLC, non-small cell lung cancer; VATS, video-assisted thoracic

surgery.

of surgery according to our daily clinical practice, which
included chest computed tomography (CT), brain magnetic
resonance imaging (MRI) or CT, upper abdominal CT every
3-6 months for the first 2 years, and every 6 months for the
next 3 years, and once annually from then on. In addition,
regular telephone follow-up was made for the patients who
did not come to the outpatient clinic. If the patient was lost
to follow-up, the survival information was achieved from
the National Death Registration System as an alternative.
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Secondary outcomes included the conversion rate of VATS,
intraoperative blood loss, postoperative complications,
number of lymph nodes and stations removed, chest tube
duration, postoperative length of hospital stay and total
hospital costs. The recorded postoperative complications
included prolonged air leak (more than 5 days), pneumonia,
bronchopleural fistula (BPF), empyema, chylothorax,
reoperation, pulmonary embolism, arrhythmia, chest re-
intubation, and other complications like cerebrovascular
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Figure 2 Annual distribution of the study subjects. (A) The volume of VATS and open lobectomies in each year during the study period; (B)

trend of the proportion of VAT lobectomies upon all the enrolled cases in each year. VATS, video-assisted thoracic surgery.

accident and gastrointestinal disorders.

Statistical analysis

The variables were summarized using the appropriate
descriptive statistics, including absolute and relative
frequencies for categorical variables, mean and standard
deviation or median and range for quantitative variables.
Student’s #-test and Mann-Whitney U test were used to
compare quantitative variables between the VAT'S and open
groups wherever applicable. Pearson y’ test and Fisher’s
exact test were applied to compare the categorical variables
between the two groups. Kaplan-Meier survival curves
were applied to depict the OS of the two groups before and
after PSM, while the survival outcomes were compared
using log-rank tests. In addition, Cox regression model
was carried out to identify the independent prognostic
factors for these patients. Statistical tests were performed
using the Statistical Package for the Social Sciences (SPSS)
for windows, version 23.0 (SPSS IBM Corp; Armonk,
NY, USA). For all comparisons, the level of statistical
significance was set at 0.05, all two tailed.

Results

A total of 3,678 patients underwent surgery for lung
malignancies between May 2006 and June 2013 at the
Department of Thoracic Surgery, West China Hospital,
Sichuan University. Totally, 2,193 patients were excluded
according to the exclusion criteria. The other 1,485 patients
were enrolled for the study, including 737 cases of VATS
lobectomy and 748 cases of open lobectomy. The number
of VATS lobectomies increased annually during the study
period. In this group of patients, the proportion of VATS
lobectomies increased from 6.6% in 2006 to 66.7% during
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the first half year of 2013 (Figure 2).

Unmatched population

The details on patient and tumor characteristics were
listed in 7able 1. Patients who underwent VATS lobectomy
were more aged than those in the open group (60.0+10.2
vs. 58.6+9.3, P=0.003), and there were fewer patients
younger than 60 in the VATS group (45.0% wvs. 50.9%,
P=0.023). There were more female patients, more patients
with comorbidities, but fewer current or former smokers
in the VATS group when comparing with the open group.
The mean tumor size was smaller in the VATS group than
the open group (2.9:1.4 vs. 4.1x1.9 cm, P=0.000). There
were more patients with adenocarcinoma in the VATS
group than those in the open group (77.6% vs. 49.1%,
P=0.000). More patients had p-TNM stage I disease in
the VAT group than the open group (82.1% vs. 54.8%,
P=0.000).

In the VAT group, 26 patients (3.5%) were converted
to open surgery (Table 2). The VATS lobectomy was
associated with less blood loss than open lobectomy
(median: 60 vs. 100 mL, P=0.000). The total incidence
of postoperative complications was significantly lower
in the VATS group (13.3% wvs. 22.1%, P=0.000), which
was also associated with fewer prolonged air leak (4.2%
vs. 8.2%, P=0.002), and fewer cases of postoperative
pneumonia (6.0% vs. 12.3%, P=0.000). More lymph node
stations were harvested in the VATS group than the open
group (4.9+1.5 vs. 4.2+1.8, P=0.000). However, the total
number of resected lymph nodes were nearly the same in
VATS and open groups (11.8+6.3 vs. 11.8+6.9, P=0.858).
Chest tube drainage was shorter in the VATS group than
the open group (3.8+2.6 vs. 4.3+2.6 days, P=0.000), so
did the length of postoperative hospital stay (7.7+4.0 vs.
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Table 1 VATS lobectomy versus open lobectomy: baseline clinical characteristics of the enrolled patients

159

Patient characteristics VATS (n=737) Open (n=748) P value
Age at surgery (mean + SD, years) 60.0+10.2 58.6+9.3 0.003
<60 years 332 (45.0%) 381 (50.9%) 0.023
>60 years 405 (55.0%) 367 (49.1%)
Gender, n (%) 0.000
Male 405 (55.0) 536 (71.7)
Female 332 (45.0) 212 (28.3)
Charlson comorbidity index, n (%) 0.000
0 562 (76.3) 631 (84.4)
1 139 (18.9) 100 (13.4)
2" 36 (4.9) 17 (2.2)
Smoking history, n (%) 0.000
Non-smokers 427 (57.9) 296 (39.6)
Current or former smokers 310 (42.1) 452 (60.4)
Surgical side, n (%) 0.243
Right side 432 (58.6) 416 (55.6)
Left side 305 (41.4) 332 (44.4)
Tumor size (mean + SD, cm) 2.9+1.4 41+1.9 0.000
Histologic subtypes, n (%) 0.000
Adenocarcinoma 572 (77.6) 367 (49.1)
Squamous carcinoma 120 (16.3) 296 (39.6)
Adenosquamous 25 (3.4) 41 (5.5)
Other NSCLC 20 (2.7) 44 (5.9)
pT stage, n (%) 0.000
T1 164 (22.3) 101 (13.5)
T2 549 (74.5) 559 (74.7)
T3 24 (3.3) 88 (11.8)
pN stage, n (%) 0.000
NO 656 (89.0) 590 (78.9)
N1 81 (11.0) 158 (21.1)
p-TNM status, n (%)
Stage | 605 (82.1) 410 (54.8) 0.000
Stage Il 132 (17.9) 338 (45.2)

NSCLC, non-small cell lung cancer; VATS, video-assisted thoracic surgery; SD, standard deviation; TNM, tumor, node and metastasis.
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Table 2 VATS lobectomy versus open lobectomy: surgical outcomes and postoperative complications of all the enrolled patients

Patient characteristics VATS (n=737) Open (n=748) P value
Convert to open surgery, n (%) 26 (3.5) NA
Blood loss (mL)
Median (range) 60 [10-935] 100 [50-800] 0.000
Postoperative complications, n (%)
Total complications 98 (13.3) 165 (22.1) 0.000
Air leak >5 days 31 4.2 61 (8.2) 0.002
Pneumonia 44 (6.0) 92 (12.3) 0.000
BPF and/or empyema 1(0.1) 2(0.3) 1.000
Chylothorax 2 (0.3) 5(0.7) 0.460
Reoperation 7 (0.9) 7 (0.9) 0.978
Pulmonary embolism 2(0.3) 3(0.4) 1.000
Arrhythmia 6 (0.8) 9(1.2) 0.453
Chest re-intubation 4 (0.5) 10 (1.3) 0.113
30-day mortality 5(0.7) 3(0.4) 0.465
Number of LN stations harvested
Mean + SD 4.9+1.5 4.2+1.8 0.000
Total number of LNs harvested
Mean + SD 11.8+6.3 11.8+6.9 0.858
Chest tube duration (days) 3.8+2.6 4.3+2.6 0.000
Hospital stay (days)
Postoperative stay, (mean + SD, days) 7.7+4.0 8.6+4.7 0.000
Total stay, (mean + SD, days) 16.6+8.6 16.5+7.7 0.671
Total hospital cost (kKRMB) 48.1+11.1 36.5+17.4 0.000

NSCLC, non-small cell lung cancer; VATS, video-assisted thoracic surgery; SD, standard deviation; LN, lymph node; BPF, bronchopleural

fistula.

8.6+4.7 days, P=0.000). However, the total hospital costs
were higher in the VATS group than the open group
(48.1211.1 vs. 36.5£17.4 kRMB, P=0.000).

Matched population

The PSM identified 464 cases of VATS lobectomies and
464 cases of open lobectomies for the study based on
patient demographics, CCI, tumor histology and tumor
stage. The baseline clinical characteristics of the matched
cases were listed in Table 3. The two groups of patients
were comparable in age, gender, comorbidities, smoking,
tumor size, histology, TNM stage. Surgical outcomes of the
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two groups were summarized in Table 4. After matching,
there was less blood loss in patients underwent VATS
lobectomy than open lobectomy (median blood loss: 60 ws.
100 mL, P=0.000). The total incidence of postoperative
complications was lower in the VATS group after matching
(15.1% wvs. 20.3%, P=0.039). VATS lobectomy was also
associated with lower incidence of postoperative pneumonia
(7.5% vs. 11.6%, P=0.034) in the matched cohort.

In the matched cohort, VATS procedures still harvested
more lymph node stations (4.9+1.5 vs. 4.2+1.8, P=0.000),
but the total number of removed lymph nodes was similar
between the two procedures (12.2+6.7 vs. 11.6+7.0,
P=0.195). There was no difference in the duration of

Transl Lung Cancer Res 2019;8(2):155-166
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Table 3 VAT lobectomy versus open lobectomy: Baseline clinical characteristics after propensity score matching
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Patient characteristics VATS (n=464) Open (n=464) P value
Age at surgery (mean + SD, years) 59.8+10.4 59.0+9.0 0.233
<60 years 227 (48.9%) 224 (48.3%) 0.844
>60 years 237 (51.1%) 240 (51.7%)
Gender, n (%) 0.447
Male 310 (66.8) 299 (64.4)
Female 154 (33.2) 165 (35.6)
Charlson comorbidity index, n (%) 0.963
0 385 (83.0) 381 (82.1)
1 69 (14.9) 72 (15.5)
2" 10 (2.2) 11 (2.4)
Smoking history, n (%) 0.554
Non-smokers 218 (47.0) 227 (48.9)
Current or former smokers 246 (53.0) 237 (51.1)
Surgical side, n (%) 0.111
Right side 256 (55.2) 280 (60.3)
Left side 208 (44.8) 184 (39.7)
Tumor size (mean + SD, cm) 3.3+£1.47 3.4x1.4 0.630
Histologic subtypes, n (%) 0.183
Adenocarcinoma 319 (68.8) 297 (64.0)
Squamous carcinoma 103 (22.2) 131 (28.2)
Adenosquamous 23 (5.0) 18 (3.9)
Other NSCLC 19 (4.1) 18 (3.9)
pT stage, n (%) 0.896
T 85 (18.3) 80 (17.2)
T2 355 (76.5) 358 (77.2)
T3 24 (5.2) 26 (5.6)
pN stage, n (%) 0.790
NO 390 (84.1) 387 (83.4)
N1 74 (15.9) 77 (16.6)
p-TNM status, n (%) 0.510
Stage | 339 (73.1) 330 (71.1)
Stage Il 125 (26.9) 134 (28.9)

NSCLC, non-small cell lung cancer; VATS, video-assisted thoracic surgery; SD, standard deviation; TNM, tumor, node and metastasis.
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Table 4 VAT lobectomy versus open lobectomy: surgical outcomes and postoperative complications after propensity score matching

Patient characteristics VATS (n=464) Open (n=464) P value
Convert to open surgery, n (%) 19 (4.1) NA
Blood loss (mL)
Median (range) 60 [10-600] 100 [50-300] 0.000
Postoperative complications, n (%)
Total complications 70 (15.1) 94 (20.3) 0.039
Air leak >5 days 21 (4.5) 32 (6.9) 0.120
Pneumonia 35 (7.5) 54 (11.6) 0.034
BPF and/or empyema 1(0.2) 2(0.4) 1.000
Chylothorax 1(0.2) 3(0.6) 0.616
Reoperation 6 (1.3) 5(1.1) 0.762
Pulmonary embolism 2 (0.4) 2 (0.4) 1.000
Arrhythmia 2(0.4) 7(1.5) 0.094
Chest re-intubation 3(0.6) 3(0.6) 1.000
30-day mortality 5(1.1) 1(0.2) 0.219
Number of LN stations harvested
Mean + SD 4.9+1.5 4.2+1.8 0.000
Total number of LNs harvested
Mean + SD 12.2+6.7 11.6+7.0 0.195
Chest tube duration (days) 3.9+2.8 41+2.4 0.188
Hospital stay (days)
Postoperative stay, (mean + SD, days) 7.7+3.8 8.3+4.3 0.019
Total stay, (mean + SD, days) 16.6+8.3 16.3+7.6 0.539
Total hospital cost (kRMB) 48.4+11.3 35.5+9.4 0.000

VATS, video-assisted thoracic surgery; LN, lymph node; SD, standard deviation; BPF, bronchopleural fistula.

postoperative chest drainage between the two procedures
(3.9+2.8 vs. 4.1£2.4 days, P=0.188). However, patients
underwent open lobectomy stayed longer in the hospital
after surgery (7.7+3.8 vs. 8.3+4.3 days, P=0.019), but the
total in-hospital costs were more expensive in the VATS
group than the open group (48.4+11.3 vs. 35.5£9.4 kRMB,
P=0.000).

Long-term outcomes

The Kaplan-Meier analysis revealed that the 5-year OS
of stage I-II NSCLC patients who underwent VATS
lobectomies was significantly better than those who
underwent open lobectomies (75.0% wvs. 61.9%, P=0.000)
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(Figure 3). The patients were stratified by pathological
stages to compare the long-term outcomes after surgery.
The 5-year OS of VATS lobectomy were significantly better
for stage I NSCLC patients when comparing with open
lobectomy (79.4% vs. 73.4%, P=0.030). In patients with
stage Il NSCLC, there was also a trend of improved 5-year
OS after VATS lobectomy (57.1% vs. 48.4%, P=0.054)
(Figure 4). The multivariable adjusted survival analysis
revealed that the VATS approach was associated with
superior long-term survival (HR =1.336, 95% CI, 1.110-
1.607, P=0.002) (1able 5). The other independent predictors
of OS included age at surgery, gender, CCI, pT, pN and
p-TNM stage (Table 5). After propensity matching, the
5-year OS of VATS lobectomies for stage I-II NSCLC

Transl Lung Cancer Res 2019;8(2):155-166
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was still better than the open approach (71.1% vs. 65.4%,
P=0.045) (Figure 5).

Discussion

The present study was performed based on the Western
China Lung Cancer Database which collecting the clinical
information of lung cancer patients underwent surgery at
the Department of Thoracic Surgery, West China Hospital
since September 2005. We summarized the perioperative
and long-term survival outcomes of stage I-II NSCLC
patients who underwent VAT'S or open lobectomies between
May 2006 and June 2013. In our center, VATS lobectomy
was steadily carried out in 2006 with the procedure named
single-direction thoracoscopic lobectomy as we previously
described (18). This study enrolled the patients who had

1-0‘ ﬁ.‘”\‘
RN
LL’. ‘M\h,
0.8 ‘M“"‘w
I R M«
2 0.6 “*w LJATS
3 "“‘"\«mww
g 0.41 Open
o
0.2
P=0.000
0.01
0 25 50 75 100 125

Months

Figure 3 Overall survival of p-stage I-IT NSCLC patients stratified
by VAT versus open lobectomy. NSCLC, non-small cell lung
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163

more than 5-year of follow-up after surgery in order to
compare the long-term outcomes of VATS and open
lobectomies for p-stage I-II NSCLC. The patients who
underwent surgery during recent years were not included in
the study because of two reasons. The first reason was the
relative short-term of follow-up after surgery. Secondly, the
proportion of VATS lobectomies increased annually during
the study period, from 6.6% in 2006 to 66.7% in 2013. The
trend of increasing continued during recent years. Most of
lung cancer resections were performed through the VATS
approach (more than 90% in 2017) and this made the
comparative study infeasible in recent case series because
open lobectomies were relatively rare in our center.

We found in this cohort that the total conversion rate
of VATS was 3.5% which was lower than many reported
case series (10,14,19). The total incidence of postoperative
complications was lower in the VATS group in both
unmatched and matched cohorts. The VATS approach
harvested more lymph node stations than the open
approach. Even though the postoperative hospital stay was
shorter in the VATS group, the total hospital costs were
higher. Stage I-II NSCLC patients who underwent VATS
lobectomies had superior 5-year OS when compared with
those who underwent open lobectomies in both unmatched
and matched cohorts.

The VATS approach was found to be associated with
fewer postoperative complications in many studies as
reported previously (4-6,9,11-13,15), but the incidence
of postoperative complications ranged variously in these
studies, from less than 10% to as high as 40.8% after
VATS lobectomy and 45.1% after open lobectomy. A
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Figure 4 Overall survival of the enrolled patients in different stage after VATS vs. open lobectomy. (A) Overall survival of stage I NSCLC
after surgery; (B) overall survival of stage II NSCLC patients after surgery. NSCLC, non-small cell lung cancer; VATS, video-assisted

thoracic surgery.
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Table 5 Independent predictors of overall survival for patients with p-stage I-IIl NSCLC

Predictors of survival Hazard ratio 95% ClI P value
Surgical approach (ref = VATS) 1.336 1.110, 1.607 0.002
Age at surgery (ref = <60 years) 1.303 1.098, 1.547 0.002
Gender (ref = female) 1.340 1.041,1.725 0.002
Smoking history (ref = non-smoker) 0.877 0.778, 1.240 0.877
Charlson comorbidity index (ref =0) 1.204 1.026, 1.413 0.023
Surgical side (ref = right side) 1.074 0.908, 1.272 0.404
Histologic subtype (Ref = adenocarcinoma) 0.921 0.816, 1.040 0.183
pT stage (ref = T1) 1.404 1.131, 1.742 0.000
pN stage (ref = NO) 2.101 1.575, 2.802 0.000
p-TNM stage (ref = stage |) 1.336 1.110, 1.607 0.002

NSCLC, non-small cell lung cancer; VATS, video-assisted thoracic surgery; TNM, tumor, node and metastasis; Cl, confidence interval.
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Figure 5 Overall survival of p-stage I-II NSCLC patients stratified
by VATS versus open lobectomy: propensity score matched
analysis. NSCLC, non-small cell lung cancer; VAT, video-assisted

thoracic surgery.

recent comparative study of the Society of Thoracic
Surgeons (STS) and the European Society of Thoracic
Surgeons (ESTS) database listed the main complications
of lobectomy in these two databases, including air leak
>5 days (STS: 10.7%, ESTS: 9.7%), pneumonia (STS:
4.3%, ESTS: 7.8%), atrial arrhythmia (STS: 11%, ESTS:
5.8%), and the 30-day mortality (STS: 1.4%, ESTS:
2.6%) (20). In our cohort, the total incidence of
postoperative complications was lower in the VATS group,
and lower than the aforementioned reports, so did the
main common complications like prolonged air leak. The
variation of the incidence of postoperative complications
may due to the difference of the studied population,
technical aspects in different centers. Another important

© Translational lung cancer research. All rights reserved.
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reason for the variation among different studies was the
lack of universal criteria for the definition of postoperative
complications like pneumonia.

In this study, we found that the VATS approach was
more expensive than the open approach. Several previous
reports have demonstrated that the costs of VATS
lobectomy were lower than open thoracotomy because of
shorter hospital stay (21-27). Most of these studies were
from developed countries. However, few data are available
on the in-hospital costs for lung cancer patients in China.
Even though the patients who underwent VATS lobectomy
had shorter postoperative hospital stay and lower incidence
of postoperative complications, they cost more money
during hospital stay. This could be due to the differences in
medical payment between China and the Western counties.
When performing VATS lobectomy, more staplers were
used to handle the vessels which could be ligated directly.

The most important finding of this study was that
VAT'S lobectomy was associated with improved long-term
survival in patients with stage I-II NSCLC, along with other
independent predictors of OS like age at surgery (<60 or
>60 years), gender, T stage, N stage and p-TNM stage. VATS
lobectomy was reported with reduced systematic recurrence
rate and improved 5-year OS for NSCLC patients (3,5,28).
However, a recent national analysis of long-term survival for
stage I NSCLC found no difference between the VATS and
open approaches (14). When performing VATS lobectomy,
the mainstream of surgical procedures in our center was
described as single-direction thoracoscopic lobectomy, which
transected the pulmonary veins first for every lobe during

Transl Lung Cancer Res 2019;8(2):155-166
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surgery (18). The open lobectomy was usually performed
in a different way which handling the arteries first through
the pulmonary fissure. The difference of the two surgical
procedures may be an important reason for the improved
survival because the sequence of vascular interruption is
associated with long-term outcomes. Patients underwent
venous-first procedure have improved disease-free survival
than those underwent non-venous-first procedure (29).
The other potential protective factor was that VATS
approach harvested more lymph node stations which may
ensure more accurate N-stage.

There are some limitations of the present study. First,
this is a retrospective study. The retrospective nature of
the study may cause unobserved confounding and selection
bias between the two groups even though the multivariable
model and PSM could help reduce the bias. Second, this is a
single center study from one high-volume center in China.
Whether the study could represent the nation-wide real-
world practice, is still need further confirmation.

In conclusion, VAT lobectomy for the treatment of stage
I-II NSCLC is associated with less intraoperative blood loss,
similar postoperative complications, shorter postoperative
hospital stay. Despite more hospital cost, VATS lobectomy
offer more superior 5-year OS than the open approach.
Considering the shorter postoperative hospital stay and the
long-term survival benefits, it is reasonable to recommend
the VATS approach as the preferred option for the surgical
treatment of stage I-Il NSCLC.
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