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Background: Uniport video-assisted thoracoscopic surgery (VATS) has emerged as a less invasive approach
for the treatment of non-small cell lung cancer (NSCLC). However, whether uniport VATS has more
potential advantages over multiport VATS remains controversial. This meta-analysis aimed to compare the
perioperative efficacy of uniport and multiport VATS for T1-3NOMO0 NSCLC.

Methods: An clectronic and manual search of literature published before 1st October 2017 was conducted
using PubMed, Embase, Web of Science, and the Wiley Online library. The effective values of dichotomous
variables or continuous variables were estimated by odds ratios (OR) or by standardized mean differences
(SMD) with 95% confidence intervals (Cls) respectively.

Results: Eleven relevant observational studies were included for meta-analysis. Results demonstrated that
patients in the uniport group had a significant reduction in the duration of postoperative drainage (uniport:
4.39+2.48 vs. multiport: 4.99+3.24 days; P=0.003), bleeding volume (97.7+60.0 vs. 116.7£99.7 mL; P=0.006),
length of hospital stay (6.3+2.4 vs. 7.0+3.6 days; P<0.001), VAS of postoperative pain (2.53£0.73 vs. 4.22+0.71,
P=0.02) and in the overall rate of complications (14.5% vs. 17.5%; P=0.008). There were no significant
differences between the two treatment groups with regards to mortality, operative time, the number of
dissected lymph nodes or the conversion rate.

Conclusions: Uniport VATS might have represent a preferable option for the treatment of T1-3NOMO
NSCLC, due to its superior perioperative efficacy.
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Introduction

Over the past two decades, video-assisted thoracoscopic
surgery (VATS) has been widely accepted as the preferred
method for diagnosing or resecting the early clinical
stages of non-small cell lung cancer (NSCLC). VATS was
initially applied through multiports in the thoracic wall;
however, more than 50% patients treated with VATS report
postoperative chest wall paresthesia related to the portal
sites (1). Therefore, fewer and smaller ports have been
acquired for the surgical procedure.

With the development of surgical techniques and
instruments over recent years, more and more surgeons
regard uniport VATS as a feasible option since it could
be associated with less thoracic invasiveness. Also, other
potential advantages have been reported, including a
significant reduction of postoperative pain (2,3), a shorter
hospital stays (4,5) as well as improved patient satisfaction (6).
Therefore, there was a hypothesis that uniport VAT'S might
be superior to multiport VATS. Nevertheless, there were
studies reporting that uniport VATS might have potential
risks in several clinical outcomes. For example, A study
by Han et al. (4) further reported that uniport VATS had
a higher rate of major morbidity than multiport VATS. A
study by Zhu ez al. (7) reported that uniport VATS might
be associated with a longer time of operation. In addition
to these potential risks, a study by Shen (8) showed that
there was no significant difference in terms of blood loss
and the duration of hospital stay. Whether uniport VATS
is associated with a greater number of potential advantages
remains controversial and we found that there was a lack
of evaluation of postoperative pain in the previous meta-
analysis. Therefore, the purpose of this systematic review
and meta-analysis was to compare the perioperative
efficacy of uniport VATS and multiport VAT for patients
with early-stage NSCLC. Endpoints included operative
time, perioperative blood loss, conversion rate, duration
of postoperative drainage, length of hospital stay, VAS of
postoperative pain, and overall morbidity.

Methods
Data sources

We searched for eligible studies published before 1*
October 2017 in PubMed, Embase, Web of Science, and the
Wiley Online library. In order to maximize the sensitivity
of the search and identify all relevant studies, following
groups of key words or MeSH terms were used: (“non-small
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cell lung cancer” or “non-small cell lung carcinoma” or
“non-small cell lung neoplasms” or “lung adenocarcinoma”
or “lung squamous cell carcinoma” or “large cell lung
cancer”) and (“uniport” or “uniport” or “single port” or
“single-incision” or “single incision”) and (“VATS” or

¢

“thoracoscope” or “video-assisted” or “video assisted”).
Furthermore, the reference lists of the identified papers

were scrutinized for other potentially relevant records.

Study inclusion

Studies were eligible for our systematic review and meta-
analysis if they were retrospective or prospective studies
which featured perioperative data for patients with
T1-3NOMO NSCLC in uniport and multiport VATS
cohorts. Clinical staging of NSCLC ranged from I to
II. Publications also need to include a date for one of
the outcomes (operative time, perioperative blood loss,
conversion rate, duration of postoperative drainage, length
of hospital stay, visual analogue score of postoperative
pain, and overall morbidity). Studies were considered to be
ineligible and were excluded if (I) indications were evident
that were not in the range of T1-3NOMO0 NSCLC; (II)
they were case reports, letters, reviews, comments or meta-
analyses; (III) they did not contain the relevant data; (IV)
if they were based on non-human research; and (V) if they
did not feature appropriate controls, overlapped with other
studies or duplicated data.

Data extraction and critical appraisal

All relevant data was extracted from the text, figures and
tables of identified manuscripts using a standardized form.
This was performed independently by two reviewers
(M Li and M Zhao). The following information was
obtained: author, year, data sources, study period, surgical
method, stage, TNM Classification of Malignant Tumors
(TNM), age, gender, amount, tumor location, type and
size, operative time, perioperative blood loss, conversion
rate, duration of postoperative drainage, length of hospital
stay, VAS of postoperative pain, and overall morbidity.
Disagreements between the two reviewers were resolved by
discussion and consensus. The final results were adjudicated
and reviewed by a senior investigator (X Yang).

Statistical analysis

Meta-analysis was performed using Review Manager

F Thorac Dis 2018;10(4):2186-2195



2188

Yang et al. Uniport versus multiport VATS for NSCLC

Records identified through
database searching
(n = 405)

Additional records identified
through other sources
(n=0)

v

v

(n = 362)

Records after duplicates removed

Records excluded:
Irrelevant studies
(n=226)

!

(n = 136)

Records screened

Records excluded:
—>| e case report, review, letter
(n=121)

!

(n=15)

Full-text articles assessed for eligibility

Full-text articles excluded:
—>| e with no sufficient data
(n=4)

'

n=11)

Studies included in qualitative synthesis

!

(n=11)

[ Included ] [ Eligibility ] [ Screening ] [Identification]

Studies included in quantitative synthesis
(meta-analysis)

Figure 1 Flow diagram of the meta-analysis study selection process.

Version 5.3 (Cochrane Collaboration, Software Update,
Oxford, UK, http://review-manager.software.informer.
com/5.3/). The effective values of dichotomous variables
or continuous variables were estimated by odds ratios
(OR) or by standardized mean differences (SMD) with
95% confidence intervals (Cls) respectively. Statistical
heterogeneity was evaluated using the Chi-square and I’
tests. The significance level for heterogeneity was fixed
at P<0.10. Otherwise, heterogeneity was classified as
acceptable. An I’ <25% was regarded as low heterogeneity,
25-75% was regarded as medium heterogeneity, and an I’
>75% was regarded as high heterogeneity (9,10). A random
effects model was used when I’ >50%; otherwise, a fixed
effects model was used. For the source of heterogeneity,
we carried out sensitivity analysis for each study as a form
of secondary analysis. The modified Newcastle-Ottawa
scale INOS) was used to evaluate non-randomized control
studies, and the Cochrane Library handbook was used to
assess the quality of the controlled trials (9,10). Publication
bias was assessed with funnel plots, in which no fewer than
10 studies were included. All P values were two-sided. A
significant difference was defined as when P<0.05. The
analysis has been reported in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
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(PRISMA) guidelines (11).

Results

Selection process

This study followed the guidelines for systematic reviews
and meta-analyses. A total of 405 studies, from four
electronic databases, were identified by our electronic search
strategy. After removing duplicates, irrelevant articles, case
reports, letters, reviews, comments or meta-analyses, 15
references were identified and assessed further by screening
the full texts. After the exclusion of four studies which did
not provide the appropriate data, 11 studies (2-5,7,8,12-16)
were included for final assessment and were deemed to
be suitable for quantitative meta-analysis. The process of
article selection is summarized in Figure 1.

Study characteristics and risk of bias assessment

The included studies were published before 1% October
2017. All 11 studies were retrospective observational studies
and included a total of 1,521 patients, of which 629 (41.3%)
patients underwent uniport VAT'S and 892 (58.7%) patients

F Thorac Dis 2018;10(4):2186-2195
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underwent multiport VATS. Among these studies, three
articles used a propensity score or a matched pair method
(2,8,13). NOS quality scale was the standard for evaluation
in all of the eligible studies and scores ranged from 5 to 7.
For most included studies, the methodological quality in
terms of cohort selection and comparability was adequate.
However, the follow-up periods were limited. A detailed
summary of the study characteristics is presented in Zable 1.

Publication bias for this meta-analysis was assessed using
Review Manager Version 5.3, in which no fewer than 10
studies were included. Publication bias was evaluated for the
duration of operation, number of lymph nodes retrieved,
length of hospital-stay, and rate of overall morbidity. The
results are summarized in Figure 2; symmetrical funnel plots
showed that there was less publication bias in our meta-
analysis.

Operative outcomes

Duration of operation

Ten studies included comparable data relating to operative
time with a combined total of 1,392 patients. High
heterogeneity was detected between the uniport and
multiport VATS groups (P<0.00001; ’=80%), and a random
effects model was used for analysis. A forest plot suggested
that compared with multiport VATS groups, uniport VATS
was associated with a reduced operative time (uniport:
155.1240.3 vs. multiport: 176.0£47.0 min); however, there
was no significant difference between the uniport and
multiport VATS groups (SMD = -0.05; 95% CI: -0.31,
0.22; P=0.72). The results of this analysis are summarized in
Figure 3A.

Bleeding volume

A total of eight studies included comparable data relating
to bleeding volume, with a combined total of 744 patients.
Moderate heterogeneity was observed between the uniport
and multiport VATS groups in the random effects model
(P=0.02; I’=57%). As shown in Figure 3B, there was a
statistically distinct increase in bleeding volume, compared
with multiport VATS approach (uniport: 97.7+60.0 vs.
multiport: 116.7+99.7 mL, SMD = -0.27; 95% CI: -0.46,
-0.08; P=0.006).

Number of lymph nodes retrieved

Comparable data from a combined total of 1,392 patients
from 10 studies was for statistical analysis. Moderate
heterogeneity was observed between the uniport and

jtd.amegroups.com F Thorac Dis 2018;10(4):2186-2195
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Figure 2 Funnel plots for results in studies included in the meta-analysis including duration of operation (A), number of lymph nodes

retrieved (B), length of hospital stay (C), and overall morbidity (D).

multiport VATS groups (P=0.05; ’'=46%) and a fixed effects
model was therefore used for analysis. The mean number of
lymph nodes retrieved for the uniport and multiport VATS
groups were 20.2+7.6 and 21.8+9.2, respectively. However,
there was no significant difference between the uniport and
multiport VATS groups (SMD=0.10; 95% CI: -0.01, 0.21;
P=0.08). The results of this analysis are given in Figure 3C.

Conversion rate

Five studies included comparable data related to the rate of
conversion to open thoracotomy or need additional ports,
with a combined total of 510 patients. No heterogeneity
was detected between the uniport and multiport VATS
groups (P=0.94; I'=0%) and a fixed effects model was
therefore used for analysis. There was no significant
difference between the uniport and multiport VATS groups
in terms of conversion (uniport: 2.0% vs. multiport: 1.8%),
and there was no significant difference between the uniport
and multiport VATS groups (OR =0.95; 95% CI: 0.28, 3.23];
P=0.93). The results of this analysis are summarized in
Figure 3D.
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Postoperative outcomes

Duration of postoperative drainage

Six studies reported comparable data relating to the
duration of postoperative drainage, with a combined total
of 651 patients. There was low heterogeneity between
the uniport and multiport VATS groups (P=0.28; I’ =
20%), and we therefore used a fixed effects model. The
results of this analysis are summarized in Figure 44. The
forest plot showed that compared with multiport groups,
uniport VATS showed a small reduction in the duration of
postoperative drainage (uniport: 4.39+2.48 vs. multiport:
4.99+3.24 days). There was a significant difference between
the uniport and multiport VATS groups (SMD = -0.27;
95% CI: -0.43, -0.11; P=0.0009).

Length of hospital stay

Data relating to hospital stay was obtained from a combined
total of 1,469 patients from 10 articles. No significant
heterogeneity was detected between the uniport and
multiport VATS groups (P=0.41; I’=3%) and we therefore
used a fixed effects model for analysis. The results of

F Thorac Dis 2018;10(4):2186-2195



A Duration of operation

uniport

Journal of Thoracic Disease, Vol 10, No 4 April 2018

multiport

Std. Mean Difference

2191

Std. Mean Difference
95%,

dy o ean 3 flean & e Random 0 Random
Wang 2015 169.9 36.58 46 191.2 51.58 46 10.0% -0.47 [-0.89, -0.06]
Liu 2015 1794 522 100 2082 636 342 12.1% -0.47 [-0.69, -0.24] -
Chang 2016 1438 28.9 29 161.1 435 57 9.5% -0.44 [-0.89, 0.02] I
Shen 2015 953 169 100 988 153 100 11.5% -0.22 [-0.49, 0.06] -7
Li 2013 151.03 29.57 87 156.27 26.49 75 11.2% -0.19[-0.49, 0.12] -
Dai 2016 177.7 58.2 63 1849 39.5 63 10.7% -0.14 [-0.49, 0.21] -1
Chung 2015 154.58 48.38 60 156.36 39.8 39 10.1% -0.04 [-0.44, 0.36] -1
Shih 2016 208.8 60 29 1956 4938 29 8.8% 0.24 [-0.28, 0.75] -1
Han 2016 148 65 34 107 68 1 6.9% 0.61[-0.08, 1.31] T
Zhu 2015 1813 273 33 1495 30.9 49 9.3% 1.07 [0.60, 1.54] -
Total (95% Cl) 581 811 100.0% -0.05 [-0.31, 0.22]

Heterogeneity: Tau? = 0.14; Chi? = 44.42, df =9 (P < 0.00001); I = 80%

Test for overall effect: Z = 0.36 (P = 0.72) e " uniport mumpo,{
B Bleeding volume
uniport multiport Std. Mean Difference Std. Mean Difference
_Study or Subgroup  Mean  SD Total Mean SD Total Weight V. Random, 95% ClI IV. Random,95%CI
Chang 2016 81 180 29 2875 4103 57 10.0% -0.58 [-1.04, -0.13]
Dai 2016 178.9 114.6 63 260.8 190 63 12.8% -0.52 [-0.87, -0.16] -
Li2013 178.62 47.03 87 179.6 28.96 75 14.4% -0.02 [-0.33, 0.28] -1
Liu 2015 55.68 52.81 100 78.28 84.99 342 17.5% -0.29 [-0.51, -0.06] -
Shen 2015 55.1 9 100 587 71 100 15.4% -0.44 [-0.72, -0.16] -
Shih 2016 66.38 9343 29 5552 494 29 8.6% 0.14 [-0.37, 0.66] -1
Wang 2015 53.04 47.09 46 9533 107 46 11.0% -0.51 [-0.92, -0.09] -
Zhu 2015 906 493 33 795 452 49 10.3% 0.23 [-0.21, 0.68] T
Total (95% Cl) 487 761 100.0% -0.27 [-0.46, -0.08] <&
Heterogeneity: Tau? = 0.04; Chi2 = 16.28, df = 7 (P = 0.02); 1> = 57% 2 1 o 1 2
Test for overall effect: Z = 2.73 (P = 0.006) uniport multiport
C Number of lymph nodes retrieved
uniport multiport Std. Mean Difference Std. Mean Difference
_Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% Cl 1V, Fixed, 95% CI
Han 2016 14 6 34 16 3 1 27% -0.36 [-1.04, 0.32] - |
Chung 2015 1343 6.41 60 1582 772 39 7.6% -0.34 [-0.75, 0.06] - I
Zhu 2015 236 11.2 33 254 7.3 49 6.4% -0.20 [-0.64, 0.25] -
Dai 2016 163 59 63 171 66 63 10.3% -0.13 [-0.48, 0.22] -1
Chang 2016 232 126 29 233 16 57 6.3% -0.01 [-0.45, 0.44] -1
Shih 2016 1946 1096 29 1879 1197 29 47% 0.06 [-0.46, 0.57] B
Shen 2015 214 56 100 209 52 100 16.4% 0.09 [-0.19, 0.37] N
Liu 2015 2847 1177 100 2523 11.3 342 252% 0.28 [0.06, 0.51]
Li 2013 13.06 136 87 1261 156 75 13.0% 0.31[-0.00, 0.62] —
Wang 2015 27.39 12.28 46 22.07 12.18 46 7.4% 0.43[0.02, 0.84] -
Total (95% ClI) 581 811 100.0% 0.10 [-0.01, 0.21] P
Heterogeneity: Chi? = 16.64, df = 9 (P = 0.05); I = 46% 2 1 ; 1 2
Test for overall effect: Z = 1.73 (P = 0.08) uniport multiport
D Conversion rtae
uniport multiport Odds Ratio Odds Ratio
udy © en 2 ents ota eig M-H. Fixed. 95% ixed. 95%
Chang 2016 1 29 1 57 12.4%  2.00[0.12, 33.18]
Chung 2015 1 60 1 39 226%  0.64[0.04, 10.61] | E—
Han 2016 2 34 0 11 13.1% 1.77 [0.08, 39.67] -
Hirai 2015 0 20 1 60 14.2%  0.97[0.04, 24.70]
Shen 2015 1 100 2 100 37.6% 0.49 [0.04, 5.55] e
Total (95% CI) 243 267 100.0% 0.95 [0.28, 3.23] i
Total events 5 5 ) ) ) )
ity i2 = - = - 12 = 09 r T T 1
Heterogeneity: Chi? = 0.78, df = 4 (P = 0.94); I>= 0% 0.001 o1 1 1000

Test for overall effect: Z = 0.08 (P = 0.93) uniport multip109t
Figure 3 Forest plot of operative efficacy for uniport VATS and multiport VATS groups, including duration of operation (A), bleeding
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Figure 4 Forest plot of postoperative efficacy for uniport VATS and multiport VATS groups, including duration of postoperative drainage (A),
length of hospital-stay (B), VAS 24 h after operation (C), and VAS 72 h after operation (D).

this analysis are shown in Figure 4B. The mean length
of hospital-stay for the uniport and multiport VATS
groups were 6.3x2.4 and 7.0+3.6 days, respectively. A
significant difference was seen between the uniport and
multiport VATS groups (SMD = -0.30; 95% CI: -0.41,
-0.19; P<0.00001), indicating that there was a statistically
significant reduction with the uniport VATS.
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VAS of postoperative pain

We respectively extracted data relating to pain scores 24 h
after operation from three articles and after 72 h from two
articles. High heterogeneity was detected at both 24 h and
72 h between the uniport and multiport VATS groups (24 h:
P<0.00001; I*=97%; 72 h: P<0.00001; I’ =98%) and we used
a random effects model for analysis. Forest plots showed
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Figure 5 Forest plot of overall morbidity for uniport VAT'S and multiport VATS groups.

that uniport VATS was significantly associated with lower
pain 24 h after operation (uniport: 2.53+0.73 vs. multiport:
4.22+0.71; SMD = -2.42; 95% CI: -4.40, -0.44; P=0.02).
Meanwhile, at 72 h after operation, pain scores for uniport
VATS were lower than those of patients experiencing
multiport VATS, although P=0.09, and was therefore not
significant, probably because insufficient data had been
extracted (Figure 4C,D).

Opverall morbidity

Eleven studies included comparable data relating to overall
morbidity, with a combined total of 1,521 patients. There
was no heterogeneity between the uniport and multiport
VATS groups (P=0.94; ’=0%) and a fixed effects model was
therefore used for analysis. Uniport VATS was significantly
associated with a lower rate of overall morbidity than
multiport VATS (OR =0.65; 95% CI: 0.47, 0.89; P=0.008).
The forest plot showed that mean overall morbidity for
uniport VATS was 14.5%, while that of multiport VATS
was 17.5% (Figure 5).

Discussion

There has been an increasing trend for surgeons to
use uniport VATS as a minimally-invasive alterative to
multiport VATS in the treatment of early stage NSCLC.
Our meta-analysis showed that compared with multiport
VATS, patients experiencing uniport VAT'S were associated
with a statistically significant reduction in the duration
of postoperative drainage, bleeding volume, length of
hospital stay, pain score 24 h after operation, and overall
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rate of complications. However, there were no significant
differences between the two treatment groups with regard
to operative time, the number of dissected lymph nodes,
and the conversion rate. This indicated that compared with
multiport VATS, uniport VATS could be performed with
relatively similar or improved perioperative outcomes.
Theoretically, a smaller incision is associated with a
more difficult surgery. For multiport VATS, the camera and
instruments could be placed among the utility thoracotomy
and ports for ease of dissection and stapling in case of
difficult angle, which is contrary to the case of uniport
VATS. In addition, due to single small incision and limited
intercostal space, the inevitably intense jamming and
interference among thoracoscope and instruments could be
expected; hence, this was claimed the major disadvantage of
uniport VATS and patients with uniport VATS might have
a longer operation time (17). However, our meta-analysis
showed that uniport VATS was associated with a reduction
in the duration of operation, although this reduction was
not statistically significant. A possible reason is that uniport
VAT could provide a direct vision, just as that under open
thoracotomy. Therefore, eye-to-hand inconsistency would
be lower and the speed of the procedure was accelerated.
In addition, A shorter operation time was associated with
greater experience of surgeons. In Xie’ s study (18), the
operation times of the first 100 cases of single-port VAT
lobectomy performed by one surgeon were used to evaluate
the learning curve. They found that after the first 40 cases,
the extent of the reduced time dwindled and the mean
operation time reached a plateau, which suggested that the
speed of the procedure was accelerated when the number

F Thorac Dis 2018;10(4):2186-2195
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of surgery cases increased and surgeons’ clinical skills
improved.

One area of concern is the risk of blood loss with a
uniport VATS procedure. Our meta-analysis showed
that uniport VATS was associated with a less blood loss.
However, only 19mL reduction was shown (uniport:
97.7+60.0 vs. multiport: 116.7£99.7 mL). Therefore,
clinical difference might not be obvious although difference
was statistically significant (P<0.00001). We also found a
less length of hospital-stay and a duration of postoperative
drainage in an uniport VATS, which suggested that uniport
VATS was benefit for patients’ recovery. However, it was
hard to evaluate the accuracy of these parameters because
there was no specific criteria and different centers hardly
manage the postoperative course with similar protocols.

In our systematic review and meta-analysis, the mortality
rate was 0% as reported in both groups. Complication
rate for uniport VATS was 14.5%. Complications mainly
included air leak, pleural effusion, and wound infection and
no serious complications occurred. There was also a low
conversion rate for patients experiencing uniport VATS
compared to those receiving multiport VATS, suggesting
that uniport VATS was not associated with higher operative
risks and could meet the requirement of oncology.

Our meta-analysis showed that uniport VATS was
associated with a lower pain score. This may be attributed
to reduced intercostal nerve injury due to the removal of
ports on the mid-axillary and posterior axillary line and
reduced compression on the intercostal nerves by scopes.
The incision for uniport thoracoscopic lobectomy is usually
located on the 4™ or 5™ intercostal space along the anterior
axillary line where a wider intercostal space and fewer
muscular layers exist; these features are likely to reduce
intercostal nerve injury, at least to some extent. Dai er a/. (2)
further reported that compared with multiport VATS,
uniport VATS had a higher satisfaction score after surgery,
which suggested that uniport VATS might get reduced
levels of postoperative pain, a lower risk of complication
and better postoperative cosmetic results. Although our
results showed a reduction in pain scores which were
measured by Visual Analogue Score (VAS), it is clear that
standardized and objective pain management protocols are
required to evaluate benefits of the uniportal approach for
pain management.

In 2001, Wilmore and Kehlet proposed “fast track
surgery”, which minimized tissue injury and stress response
by applying a minimally-invasive technique and improved
nursing patterns during the perioperative period in order
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to accelerate patient recovery (19). Maintaining patient
physiology throughout perioperative processes by optimized
anesthesiological management and effective pain control
represents a crucial aspect of improving efficacy. Our
results showed uniport VATS could reduce postoperative
pulmonary complications, pain, and hospital stay, which
suggested that uniport VATS might have potential benefits
in the rapid recovery of patients.

It is important to acknowledge several limitations in our
systematic review and meta-analysis. Firstly, the mortality
rate was 0% as reported in both groups; however, long-term
survival analysis was not possible since most uniport surgery
cases were carried out only recently. Secondly, indirect data
acquisition methods were used for meta-analysis, such as
the extraction of data from the figures of original articles.
Thirdly, all the publications selected for meta-analysis
are from east Asia (Japan, Taiwan, China, Korea); so, the
geographical limitation might heavily bias our results.
Another limitation is that there is a variability of technique
(lobectomy and segmentectomy) included in the selection
criteria, although we found that uniport VATS might have
represent a preferable option for the treatment of T1-
3NOMO NSCLC. In addition, it is noteworthy that only
studies with pathological nodal negative were included in
the meta-analyses, which might mean that the dissection of
hilar structure were not so complicated. Therefore, it needs
to be further explored whether uniport VATS has potential
advantages when patients with pathological nodal positive.
Finally, all of the studies involved in our analyses were
retrospective; more prospective studies and randomized
controlled trials are needed in future.

Conclusions

In conclusion, our meta-analysis provided important
evidence that uniport VATS might be more preferable
than multiport VATS with regards to bleeding volume, a
shorter duration of postoperative drainage and hospital
stay, the VAS of postoperative pain and the overall rate of
complications. Our results indicated that uniport VATS
might have represent a preferable option for the treatment
of T1-3NOMO0O NSCLC, due to its superior perioperative
efficacy.
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