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Abstract: Objectives: To compare the effectiveness of single-port and double-port thoracoscopic lobectomy in 
the treatment of non-small cell lung cancer (NSCLC) using meta-analysis. Methods: We systematically searched 
Pubmed, Embase, and Cochrane Library databases to collect literature on single-hole and double-hole thoraco-
scopic lobectomy for NSCLC with the end date of August 2022. Keywords included “thoracoscopy”, “lobectomy”, and 
“non-small cell lung cancer”. Two authors independently conducted literature screening, data extraction, and qual-
ity evaluation. The quality evaluation tools were the Cochrane bias risk assessment tool and the Newcastle-Ottawa 
scale. Meta-analysis was performed using RevMan5.3 software. The odds ratio (OR), weighted mean difference 
(WMD), and 95% Cl were calculated using a fixed-effects model or random-effect model as appropriate. Results: 
Ten studies were included. These included two randomized controlled studies and eight cohort studies. 1800 sick 
persons were included in the survey. Among them, 976 sick people underwent single-hole thoracoscopic lobectomy 
(single-hole group), and 904 had double-hole thoracoscopic lobectomy (double-hole group). The results of the meta-
analysis are as follows. The intraoperative bleeding volume [WMD = -13.75, 95% CI (-18.47, -9.03), P < 0.001], 
postoperative 24 h VAS score [WMD = -0.60, 95% CI (-0.75, -0.46), P < 0.001], and postoperative hospital stay time 
[WMD = -0.33, 95% CI (-0.54, -0.11), P = 0.0003] in the single-hole group was less than that in the double-hole 
group. The amount of dissected lymph nodes in the double-hole group was more than that in the single-hole group 
[WMD = 0.50, 95% CI (0.21, 0.80), P = 0.0007]. In both groups, operative time [WMD = 1.00, 95% CI (-9.62, 11.62), 
P = 0.85], intraoperative conversion rate [OR = 1.07, 95% CI (0.55, 2.08), P = 0.85], postoperative drainage time 
[WMD = -0.18, 95% CI (-0.52, -0.17), P = 0.32], and postoperative complications rate [OR = 0.89, 95% CI (0.65, 
1.22), P = 0.46] had no statistical significance. Conclusion: Single-hole thoracoscopic lobectomy has advantages 
in reducing intraoperative bleeding volume, alleviating early postoperative pain, and shortening postoperative hos-
pital stay time. Double-hole thoracoscopic lobectomy has advantages in lymph node dissection. Both methods are 
equally safe and feasible for NSCLC. 
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Introduction

Non-small cell lung cancer (NSCLC), as the 
most common histologic type, accounts for 
more than 80% of lung carcinomas. It is  
characterized by high morbidity and mortality 
rates. Surgery is the preferred treatment for 
early NSCLC [1]. The National Comprehensive 
Cancer Network (NCCN) NSCLC Clinical Prac- 
tice Guidelines [2] suggest that anatomical 
lobectomy plus lymph node dissection is the 
standard surgical procedure for early NSCLC 
open surgery. With the popularization of thora-
coscopic technology, thoracoscopic lobectomy 
has gradually become a mainstream operation 

due to its characteristics of less trauma, better 
safety, and faster recovery. Conventional thora-
coscopic lobectomy has different surgical app- 
roaches, such as four-hole, three-hole, and dou-
ble-hole. There is no consensus on their reliabil-
ity. With the development of minimally invasive 
techniques, single-port thoracoscopic lobecto-
my is proposed, which reduces the operating 
hole to make the operation less traumatic. 

In recent years, studies have compared the effi-
cacy of these two types of surgery for NSCLC. 
Some studies [3, 4] believed that single-hole 
thoracoscopy required only one incision, which 
increased the difficulty of surgery. Whether it 
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can achieve the same radical effect as dou- 
ble-hole thoracoscopic surgery and whether 
this will increase postoperative complications 
remains to be seen. Other studies [5, 6] believe 
that single-hole thoracoscopy reduces the trau-
ma and invasiveness to the chest wall, it can 
effectively relieve postoperative pain, reduce 
the occurrence of complications, and shorten 
the period of hospitalization. At present, there 
is no consistent conclusion on the therapeutic 
effects and advantages of these two surgical 
methods. To accurately and objectively app- 
raise the treatment outcome of single- and dou-
ble-port thoracoscopic lobectomy for NSCLC, 
we compared the perioperative clinical indexes 
of the two surgical methods by a meta-analysis 
to offer a reference for clinical treatment. 

Methods

Literature screen

We systematically searched Pubmed, Embase, 
and Cochrane Library databases to collect lit-
erature on single-hole and double-hole thora-
coscopic lobectomy for NSCLC with the  
end date of August 2022. Keywords such as 
“thoracoscopy”, “lobectomy”, and “non-small 
cell lung cancer” were systematically searched. 
The search strategy of subject words + free 
words were adopted, and the search strategy 
was adjusted according to the database. The 
specific search strategy is shown in Table 1. 
The literature was selected independently by 
two authors. First, the title and abstract of the 
literature were preliminarily browsed. After ex- 

cluding unrelated literature, the full text of the 
abstract was further read according to the 
inclusion and exclusion criteria to determine 
whether to include or not. After the screening, 
cross-check was performed, and the disagree-
ments were resolved through third-party con- 
sultation.

Eligibility criteria

Inclusion criteria: (1) Study type: randomized 
controlled trials or cohort studies. (2) Research 
object: primary NSCLC was diagnosed, and a 
thoracoscopic lobectomy was performed; 18 ≤ 
Age < 80 years old. (3) Intervention measures: 
observation group received a single-hole thora-
coscopic lobectomy. The control group under-
went double-port thoracoscopic lobectomy. (4) 
Outcome indicators: primary indicators were 
operation time, intraoperative blood loss, intra-
operative conversion rate, amount of dissected 
lymph nodes, and incidence of postoperative 
complications. The literature included in the 
systematic review must contain a primary out-
come indicator. Exclusion criteria: (1) The  
surgical form is sub-lobectomy, that is, wedge 
resection or segmental resection of the lung. 
(2) No relevant outcome indicators or incom-
pletely reported literature are needed for this 
study. (3) Personal experience, expert opinions, 
and animal experiments as the primary form of 
literature. (4) Literature whose full text cannot 
be obtained, or data cannot be extracted. (5) 
Repeated published literature. (6) Review/sys-
tematic review/meta-analysis.

Table 1. Retrieval strategy
Database Search strategy
Pubmed #1 “Thoracoscopes” [MeSH Terms] OR “Thoracoscopes” [All Fields]

#2 “Pneumonectomy” [MeSH Terms] OR “Pneumonectomy” [All Fields]
#3 “Carcinoma, Non-Small-Cell Lung” [MeSH Terms] OR (“Carcinoma” [All Fields] AND 
“Non-Small-Cell Lung” [All Fields]) OR “Non-Small-Cell Lung” [All Fields]
#4 #1 and #2 and #3

Embase #1 ‘Thoracoscopes’/exp OR Thoracoscopes
#2 ‘Pneumonectomy’/exp OR Pneumonectomy
#3 ‘Non-Small-Cell Lung’/exp OR Non-Small-Cell Lung
#4 #1 and #2 and #3

Cochrane Library #1 Thoracoscopes: ti,ab,kw (Word variations have been searched)
#2 Pneumonectomy: ti,ab,kw (Word variations have been searched)
#3 Non-Small-Cell Lung: ti,ab,kw (Word variations have been searched)
#4 #1 and #2 and #3
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Data collection 

Two authors extracted data independently 
according to a unified data extraction table. 
The contents include (1) Basic information: 
title, first author, publication year, country/
region and research type. (2) Research con-
tents: baseline data, interventions, grouping, 
outcome indicators and results. (3) Research 
characteristics: design scheme, inclusion and 
exclusion criteria, and measures to prevent 
bias. Cross-check was also conducted after 
data extraction, and the disagreements were 
resolved through third-party negotiation.

The primary outcome indicators included oper-
ation time, intraoperative blood loss, intraop-
erative conversion rate, amount of dissected 
lymph nodes, and postoperative complication 
rate. The secondary outcomes included post-
operative 24 h VAS score, postoperative drain-
age time, and postoperative hospital stay.

Assessment of risk of bias 

The included literature was evaluated indepen-
dently by two authors using the Cochrane bias 
risk assessment tool and Newcastle-Ottawa 
Scale (NOS). The Cochrane tool was applied to 
assess the risk of bias in selection, implemen-
tation, measurement, follow-up, reporting, and 
other areas. There were seven items in total, 
which were judged by “low risk”, “uncertainty”, 
and “high risk”. The results were represented 
using RevMan’s Risk of a bias graph. NOS  
was evaluated from three modules: population 
selection, comparability and exposure/results 
with a total of eight items. The rating adopted 
the semi-quantification principle of the star  
system. Except the comparability module, 
which can be evaluated up to 2 stars, the re- 
maining are up to 1 star, with a total score of 9 
stars. A total score ≥ 6 was classified as high-
quality literature. Cross-check after the quality 
evaluation was completed, any disagreement 
was resolved through third-party negotiation.

Statistical analysis

RevMan5.3 software was used for statistical 
analysis, and the statistical analysis results of 
the combined effect size were expressed by for-
est map. Weighted mean difference (WMD) and 
odds ratio (OR) were used as effect analysis 

statistics for quantitative and qualitative data, 
respectively, and 95% CI of each effect was  
provided. Statistical heterogeneity between 
aggregated data was assessed using I2 statis-
tics. P > 0.1 and I2 < 50% indicates that the 
heterogeneity is acceptable, and the fixed 
effect model is used for Meta-analysis; P < 0.1 
and I2 > 50% suggests a high heterogeneity, 
and the random effect model is selected. If  
heterogeneity could not be eliminated, the 
source of heterogeneity was analyzed from 
both methodological and clinical aspects, and 
subgroup or sensitivity analysis was selected. A 
funnel plot was used to check whether there 
was publication bias. If the funnel plot was 
asymmetric, bias might be present. All tests 
were two-tailed, and P < 0.05 was considered 
significant.

Results

Literature characteristics

After preliminary screening, 183 articles were 
obtained. Most studies (n = 145) were exclud-
ed due to literature title and type. After the 
brows of abstracts, 17 studies were included. 
Among them, seven studies were further ex- 
cluded due to inappropriate inclusion criteria in 
4 studies, no results of interest in 1 study, and 
no full text in 2 studies. Finally, 10 studies were 
included in the meta-analysis. Among them, 
there were two randomized controlled studies 
[7, 8], one prospective cohort study [9], and 
seven retrospective cohort studies [10-16]. 
Figure 1 shows the PRISMA flowchart. The 
characteristics of the included studies are sum-
marized in Table 2. All selected studies were 
published between 2016 and 2021. These 
studies reported the efficacy of single-port  
and double-port thoracoscopic treatment of 
NSCLC, with sample sizes ranging from 21 to 
200 in each group. 

All the included literature provided complete 
indicator data, and none selectively reported 
the results. In the two included randomized 
controlled studies, one study reported correct 
random grouping method, and the other did not 
mention the grouping method in detail; Both 
groups did not fully describe the grouping con-
cealment and blind procedure, and other bias-
es were unclear (Figure 2). All of the remaining 
cohort studies scored ≥ 6 points, indicating 
high literature quality (Table 3).



Single- and double-hole thoracoscopic lobectomy for lung cancer

3016 Am J Transl Res 2023;15(5):3013-3025

Analysis of operation time of two approaches

Operation time was reported in nine studies 
involving 1552 patients. There were 810 pa- 
tients in the single-hole group and 742 patients 
in the double-hole group. There was heteroge-
neity among studies (I2 = 88 %, P < 0.001), so 
REM was used for combined analysis. The con-
sequence displayed no notable difference in 
operation time between two approaches [WMD 
= 1.00, 95% CI (-9.62, 11.62), P = 0.85], as 
shown in Figure 3.

Analysis of intraoperative bleeding volume of 
two approaches

Intraoperative bleeding volume was reported in 
seven studies, which included a total of 1148 
patients. There were 557 patients in the single-
hole group and 591 patients in the double-hole 
group. The heterogeneity among all studies was 
acceptable (I2 = 43%, P = 0.10), so the FEM was 
selected for the combined analysis. The conse-
quence displayed that the intraoperative bleed-
ing volume in the single-hole group was notably 

Figure 1. PRISMA flowchart.
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Table 2. Basic information of the literature included in the study

Study Year
Group Gender (M/F) Age

Clinical stage Outcome
Single-hole Double-hole Single-hole Double-hole Single-hole Double-hole 

Lin 2016 [7] 2013.10-2014.4 21 46 13/8 29/17 59±7.3 62±6.2 - ① ② ⑥ ⑦

Ye 2019 [8] 2010.1-2012-8 58 58 33/25 32/26 64.16±11.38 63.86±9.83 Ia~Ib ① ② ④ ⑤ ⑥ ⑦ ⑧

Liu 2019 [9] 2015.8-2016.9 166 162 89/77 88/74 63.4 (22, 84) 62.5 (45, 82) I~IIIa ③ ⑧

Bai 2016 [10] 2015.10-2016.5 109 67 48/61 35/32 55.79±15.58 60.32±13.09 I~II ① ② ⑤ ⑥ ⑦

Dai 2016 [11] 2013.1-2015.6 63 63 40/23 46/17 58.68±9.24 57.11±12.22 I~IIIa ① ② ④ ⑤ ⑥ ⑦ ⑧

Han 2017 [12] 2006.1-2015.6 167 58 - - - - I~IIIb ① ③ ④ ⑥

Hu 2021 [13] 2014.10-2017.10 200 200 112/88 109/91 67.00 (55.00, 77.00) 66.00 (56.00, 72.00) I~IIIa ① ② ③ ④ ⑤ ⑦ ⑧

Sun 2017 [14] 2014.10-2015.11 86 93 42/44 48/55 62.3±7.6 61.8±7.4 - ① ④ ⑥ ⑦ ⑧

Wang 2017 [15] 2015.1-2015.12 73 86 31/42 45/41 57.12±6.43 54.36±7.6 I~IIIa ① ② ④ ⑥ ⑦ ⑧

Xu 2020 [16] 2018.5-2019.3 55 87 18/37 46/41 60.75±9.82 59.82±11.06 I~IIIb ① ② ④ ⑤ ⑥ ⑦ ⑧

Note: ① operation time; ② intraoperative bleeding volume; ③ intraoperative conversion rate; ④ amount of lymph nodes dissected; ⑤ visual simulation pain score of 24 h after operation; ⑥ postoperative drainage time; ⑦ postoperative 
hospital stay time; ⑧ postoperative complication rate.
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less than that in the double-hole group [WMD = 
-13.75, 95% CI (-18.47, -9.03), P < 0.001], as 
shown in Figure 4.

Analysis of intraoperative conversion rate of 
both approaches

The Intraoperative conversion rate was report-
ed in three studies, which included 953 pa- 
tients. There were 533 patients in the single-
hole group and 420 patients in the double-hole 
group. The heterogeneity among all studies was 
acceptable (I2 = 0%, P = 0.87), so the FEM was 
selected for the combined analysis. The conse-
quence showed no significant difference in 
intraoperative conversion rate between the two 
approaches [OR = 1.07, 95% CI (0.55, 2.08), P 
= 0.85], as shown in Figure 5.

Analysis of dissected lymph nodes of both ap-
proaches

The amount of dissected lymph nodes was 
reported in seven studies, which included a 
total of 1347 patients. There were 702 patients 
in the single-hole group and 645 patients in  
the double-hole group. The heterogeneity am- 
ong all studies was acceptable (I2 = 37%, P = 
0.14), so the FEM was selected for the com-
bined analysis. The consequence displayed 
that the amount of dissected lymph nodes in 
the double-hole group was higher than that in 
the single-hole group [WMD = 0.50, 95% CI 
(0.21, 0.80), P = 0.0007], as shown in Figure 6.

Analysis of postoperative 24 h VAS score of 
both approaches

Postoperative 24 h VAS score was reported in 5 
studies, which included 960 patients. There 
were 485 patients in the single-hole group and 
475 patients in the double-hole group. There 
was heterogeneity among studies (I2 = 73%, P = 

Postoperative drainage time was reported in 
eight studies, which included 1152 patients. 
There were 610 patients in the single-hole 
group and 542 patients in the double-hole 
group. There was heterogeneity among studies 
(I2 = 64%, P = 0.006), so the REM was used for 
combined analysis. Results showed no notable 
difference in postoperative drainage time be- 
tween the two groups [WMD = -0.18, 95% CI 
(-0.52, -0.17), P = 0.32], as shown in Figure 8.

Analysis of postoperative hospital stay of both 
approaches

Postoperative hospital stay time was reported 
in eight studies, which included 1327 patients. 
There were 643 patients in the single-hole 
group and 684 patients in the double-hole 
group. The heterogeneity among all studies was 
acceptable (I2 = 37%, P = 0.13), so the FEM  
was selected for the combined analysis. Re- 
sults showed that postoperative hospital stay 
time in the single-hole group was less than that 
in the double-hole group [WMD = -0.33, 95% CI 
(-0.54, -0.11), P = 0.0003], as shown in Figure 
9.

Analysis of postoperative complication rate of 
two approaches

The postoperative complication rate was re- 
ported in seven studies, which included 1450 
patients. There were 701 patients in the single-
hole group and 749 patients in the double-hole 
group. The heterogeneity among all studies was 
acceptable (I2 = 0%, P = 0.49), so the FEM was 
selected for the combined analysis. Results 
showed no notable difference in postoperative 
complication rate between the two groups [OR 
= 0.89, 95% CI (0.65, 1.22), P = 0.46], as shown 
in Figure 10.

Figure 2. Risk of bias graph.

0.006), so the REM was used 
for combined analysis. Results 
showed that the postopera-
tive 24 h VAS score in the sin-
gle-hole group was lower than 
that in the double-hole group 
[WMD = -0.60, 95% CI (-0.75, 
-0.46), P < 0.001], as shown in 
Figure 7. 

Analysis of postoperative 
drainage time of two ap-
proaches
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Table 3. Quality evaluation of the Cohort study

Study
Selection

Comparability control 
for important factor

Exposure
ScoresAdequate definition 

of cases
Representativeness 

of the cases
Selection 

of controls
Definition 
of controls

Ascertainment 
of exposure

Same method of ascertainment 
for cases and controls

Non- 
Responserate

Bai 2016 * * * * * * - - 6
Dai 2016 * * * * ** * - - 7
Han 2017 * * * * * * * * 8
Hu 2021 * * * * ** * - - 7
Liu 2019 * * * * * * * - 7
Sun 2017 * * * * * * 6
Wang 2017 * * * * * * - - 6
Xu 2020 * * * * * * - - 6
Note: * Represents a score of 1; ** Represents scores of 2.
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Reporting bias assessment

We drew a funnel plot based on the incidence 
of postoperative complications (Figure 11). All 
the literature were located in the 95% confi-

dence interval, and the left and right sides were 
asymmetric. Considering that many retrospec-
tive cohort studies were included, and there 
were unpublished negative results, there might 
be a specific publication bias.

Figure 3. Forest plot for meta-analysis of operation time.

Figure 4. Forest plot for meta-analysis of intraoperative bleeding volume.

Figure 5. Forest plot for meta-analysis of intraoperative conversion rate.

Figure 6. Forest plot for meta-analysis of number of dissected lymph nodes.
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Certainty assessment

Sensitivity analysis was performed for results 
with I2 > 50%. There was no statistical differ-
ence in the operation time between the two 
groups. After eliminating the literature one by 
one, the I2 value did not change much, and the 
P value changed in the same direction, indicat-
ing that the results were stable. We considered 
that the heterogeneity might be related to dif-
ferent hospitals and doctor techniques. The 
VAS scores of the two groups were statistically 
different at 24 h after the operation. After 
excluding the study of Ye et al., the I2 value 
decreased from 73% to 0, and the P values 

before and after exclusion were all < 0.001. 
The results were stable and had clinical signifi-
cance. The study of Ye et al. was a randomized 
controlled trial while the rest were cohort  
studies. We considered that the reason for the 
heterogeneity was different types of analysis. 
There was no statistical difference in the in- 
dwelling time of the thoracic drainage tube 
between the two groups. We eliminated the lit-
erature one by one, the I2 value did not change 
much, and the P value changed in the same 
direction, indicating that the results were sta-
ble. The source of heterogeneity may be the 
quality of surgery, the difference between 
patients themselves, and postoperative care.

Figure 7. Forest plot for meta-analysis of postoperative 24 h VAS score.

Figure 8. Forest plot for meta-analysis of postoperative drainage time.

Figure 9. Forest plot for meta-analysis of postoperative hospital stay. 
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Discussion

Radical lung lobectomy is a recognized method 
for the treatment of early NSCLC. The tradition-
al lung cancer surgery is thoracotomy, which 
has a large incision, great bleeding volume, 
severe postoperative pain, and a high incidence 
of complications that brings great pain to 
patients. In recent years, with the development 
of many medical devices and technologies, 
such as thoracoscopic energy instruments and 
cutting staplers, minimally invasive surgery has 
been widely used. Compared to thoracotomy, 
thoracoscopic lobectomy has apparent advan-
tages in less postoperative pain, fewer periop-
erative complications, fast recovery speed and 
short postoperative hospital stay. Also, it shows 
remarkable benefits in tumor recurrence rate 
and overall survival rate.

In 2006, the National Comprehensive Cancer 
Network NSCLC Clinical Practice Guidelines [2] 
proposed that thoracoscopic surgery should be 
the standard surgical treatment for early-stage 
NSCLC. At present, multi-hole, double-hole, and 

single-hole thoracoscopic lobectomy have been 
successfully applied in treating NSCLC. Still, 
the number of chest wall incisions has yet to 
reach a consensus. With the development of 
minimally invasive concepts, smaller surgical 
incisions, higher safety, and fewer complica-
tions have become the direction of scholars’ 
efforts. Therefore, single-port thoracoscopic 
surgery is a more advanced surgical method. 
However, due to the short time of its formal 
application, the clinical treatment effect still 
needs to be further investigated. A domestic 
meta-analysis [17] has reported that single-
hole thoracoscopic lobectomy and three-hole 
thoracoscopic lobectomy are equally safe and 
feasible in treating NSCLC, and single-hole sur-
gery has more advantages in shortening hospi-
tal stays and reducing injury complications. 
Therefore, this paper further compares the 
therapeutic effects of single- and double-hole 
thoracoscopic lobectomy in NSCLC.

The results of the meta-analysis showed signifi-
cant differences in intraoperative blood loss, 
number of lymph nodes dissected, VAS score at 
24 h after operation, and postoperative hospi-
tal stay between the two groups. The single-
hole group had more advantages in reducing 
intraoperative blood loss, relieving postopera-
tive pain and shortening hospitalization time. It 
was considered that double-hole thoracoscopic 
surgery required one 3-5 cm operating hole 
and one approximately 2 cm observation hole, 
while single-hole thoracoscopic surgery requir- 
ed only one incision as working hole and obser-
vation hole, which reduced the damage of skin 
and muscle tissue of the chest wall. Due to the 
increase in posterior axillary line incision and 
the narrow intercostal space at the rear axillary 
line, the double-hole thoracoscopic surgery will 

Figure 10. Forest plot for meta-analysis of postoperative complication rate.

Figure 11. Funnel plot.
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increase the risk of injury to the back muscles 
and rear intercostal space. The two intercostal 
spaces are affected during the operation, re- 
sulting in more pain, thus increasing intraoper-
ative blood loss and early postoperative pain. 
The reason is considered to be the more enor-
mous trauma of the double-hole thoracoscopic 
surgery and the more severe pain caused by 
the influence of the two intercostal areas dur-
ing the operation. In addition, the trocar should 
be inserted into the observation hole of double-
hole thoracoscopic surgery, which can com-
press the intercostal nerve during the process, 
making the postoperative pain more obvious. In 
the single-port thoracoscopic group, there was 
no nerve compression by the trocar, so the pain 
was relatively light [18]. Postoperative pain will 
bring difficulty for patients getting out of bed 
and thus reducing automatic expectoration. 
Double-hole thoracoscopic surgery is more 
invasive than single-hole thoracoscopic sur-
gery. It also causes a certain degree of damage 
to the body, affects the rehabilitation, and pro-
longs the hospitalization time [19]. 

The amount of dissected lymph nodes in the 
single-hole group was notably less than that in 
the double-hole group, suggesting that double-
hole thoracoscopic lobectomy is more advanta-
geous for lymph node clearance. The reason is 
that all the instruments of single-hole thoraco-
scopic surgery enter the body through the  
same incision, which may reduce the operating 
space, cause mutual interference between the 
devices, and make the operation more difficult. 
In addition, the ultrasonic scalpel and electric 
scalpel may produce thick smoke during the 
operation. A single-hole thoracoscopic surgery 
makes it difficult to discharge the smoke gener-
ated by energy instruments, affecting the oper-
ative visual field and the number of lymph node 
dissection. The independent observation hole 
of the double-hole thoracoscopic surgery can 
more conveniently show the operative field of 
view for the surgeon and thus beneficial to 
lymph node dissection [20]. There were no 
notable differences in operation time, intraop-
erative conversion rate, postoperative drainage 
time, or postoperative complications rate be- 
tween the two groups. The results suggest that 
single-port thoracoscopic lobectomy and thora-
coscopic lobectomy have similar safety and 
postoperative efficacy. In the included litera-
ture, only one randomized controlled trial 

described the long-term effectiveness of thora-
coscopic lobectomy. Ye et al. showed no statis-
tical difference in the 3- and 5-year survival 
rates after single-hole and double-hole thora-
coscopic lobectomy. The reason why there are 
few descriptions of long-term postoperative 
efficacy indicators is that the application time 
of uniportal thoracoscopic lobectomy is not 
long. Most studies are based on retrospective 
cohort studies and lack observation of long-
term efficacy. 

There are some limitations to this study. (1) The 
quality of the included research literature is 
uneven. 2 were randomized controlled studies, 
1 was a prospective cohort study, and the rest 
were retrospective cohort studies. (2) The data 
included in the study were mainly from hospi-
tals in different parts of China. The research 
literature has yet to fully describe the region, 
race and physical conditions in detail, and 
there is a high possibility of differences. This 
will inevitably affect the results. (3) There was 
significant heterogeneity among some effect 
indicators. Therefore, subgroup analysis was 
conducted to find significant sources of hetero-
geneity during the study, but the effect was not 
obvious. This may also be related to the differ-
ent research designs of the included literature. 
More rigor is needed in the research process. 
Therefore, more high-quality research is need-
ed to support meta-analysis in the future to 
draw more convincing conclusions.

There is no significant difference in operation 
time, intraoperative conversion rate, chest 
drainage tube indwelling time and postopera-
tive complication rate between single-hole and 
double-hole thoracoscopic lobectomy. Single-
port thoracoscopic lobectomy has more advan-
tages in intraoperative blood loss, postopera-
tive 24 h VAS score, and postoperative hospital 
stay. Double-port thoracoscopic lobectomy has 
more benefits for lymph nodes clearance. The 
curative effect of single-port thoracoscopic 
lobectomy in NSCLC is worthy of recognition. 
Yet, due to having only one operating hole, vari-
ous surgical instruments inevitably affect each 
other, which affects the surgical field to a cer-
tain extent and also increases the overall diffi-
culty of the operation. More sophisticated sur-
gical instruments and explore more standard-
ized and streamlined surgical procedures are 
needed. In summary, surgery has entered the 
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era of minimally invasive surgery. Applying sin-
gle-port thoracoscopic lobectomy promotes 
the development of NSCLC treatment surgery 
and can meet the needs of more patients.

Disclosure of conflict of interest

None.

Address correspondence to: Jie Zhang, Cardio-
Thoracic Surgery, Yantai Montain Hospital, No.  
91, Jiefang Road, Zhifu District, Yantai 264000, 
Shandong, China. Tel: +86-0535-6602183; E-mail: 
zhangjie19420@163.com

References

[1] Thoracic Surgery Committee on Adjuvant The- 
rapy of Non-small Cell Lung Cancer. Expert 
consensus on adjuvant therapy of non-small 
cell lung cancer from China thoracic surgeons 
(2018 version). Zhongguo Fei Ai Za Zhi 2018; 
21: 731-737. 

[2] Jonna S and Subramaniam DS. Molecular di-
agnostics and targeted therapies in non-small 
cell lung cancer (NSCLC): an update. Discov 
Med 2019; 27: 167-170.

[3] Zhang G, Sun Y, Zhang Q, Wang C and Shao F. 
Feasibility of uniportal video-assisted thoraco-
scopic pulmonary resection after neoadjuvant 
immunotherapy in advanced-stage lung can-
cer. Journal of Clinical Pulmonary Medicine 
2022; 27: 896-901.

[4] Wu X, Zhang M and Wang Z. Multi-factor analy-
sis of postoperative pain after single-port tho-
racoscopic radical resection of lung cancer. 
Chinese Journal of Minimally Invasive Surgery 
2019; 19: 782-785.

[5] Perna V, Carvajal AF, Torrecilla JA and Gigirey 
O. Uniportal video-assisted thoracoscopic lo-
bectomy versus other video-assisted thoraco-
scopic lobectomy techniques: a randomized 
study. Eur J Cardiothorac Surg 2016; 50: 411-
415.

[6] Feng X, Xiong R, Xu K, Zhu X and Wang H. Com-
parison on effect of single-port versus double-
port thoracoscopic lobectomy in the treatment 
of non-small cell lung cancer. Clin Med 2022; 
42: 5-7.

[7] Lin F, Zhang C, Zhang Q, Cheng K and Zhao Y. 
Uniportal video-assisted thoracoscopic lobec-
tomy: an alternative surgical method for pul-
monary carcinoma. Pak J Med Sci 2016; 32: 
1283-1285. 

[8] Ye Z, Zhou J, Li W, Chen X, Chen G, Cao W and 
Du W. Single-port VATS and single-operation-
port VATS could effectively treat non-small cell 

lung cancer. Genomics and Applied Biology 
2019; 38: 1915-1920.

[9] Liu Z, Yang R and Shao F. Comparison of post-
operative pain and recovery between single-
port and two-port thoracoscopic lobectomy for 
lung cancer. Thorac Cardiovasc Surg 2019; 67: 
142-146. 

[10] Bai Y, Lv D, Li M, Sun G, Zhang X and Liu C. The 
analysis of clinical value between uniportal 
and two-port video-assisted thoracoscopic sur-
gery for non-small cell lung cancer. Medicine & 
Philosophy 2016; 37: 31-33.

[11] Dai F, Meng S, Mei L, Guan C and Ma Z.  
Single-port video-assisted thoracic surgery in 
the treatment of non-small cell lung cancer: a  
propensity-matched comparative analysis. J 
Thorac Dis 2016; 8: 2872-2878. 

[12] Han KN, Kim HK and Choi YH. Midterm out-
comes of single port thoracoscopic surgery for 
major pulmonary resection. PLoS One 2017; 
12: e0186857. 

[13] Hu CG, Zheng K, Liu GH, Li Z, Zhao Y, Lian J and 
Guo S. Effectiveness and postoperative pain 
level of single-port versus two-port thoraco-
scopic lobectomy for lung cancer: a retrospec-
tive cohort study. Gen Thorac Cardiovasc Surg 
2021; 69: 318-325. 

[14] Sun Y, Jiao P, Tong H, Tian W, Wu Q and Ma C. 
Efficacy and safety of single-port versus two-
port video-assisted thoracoscopic lobectomy 
for lung cancer. Chinese Journal of Minimally 
Invasive Surgery 2017; 17: 224-227.

[15] Wang L, Yang X, Zhang C, Zhao D, Lu Y and 
Wang Z. The feasibility and advantages of sub-
xiphoid uniportal video-assisted thoracoscopic 
surgery in pulmonary lobectomy. World J Surg 
2019; 43: 1841-1849. 

[16] Xu W, Xu C, Ding C, Chen J, Wang W, Zhao J and 
Li C. Comparison of the clinical effect of uni-
portal video-assisted thoracoscopic lobectomy 
and biportal video-assisted thoracoscopic lo-
bectomy in the treatment of lung cancer. 
Zhongguo Fei Ai Za Zhi 2020; 23: 561-567. 

[17] Shen Z, Zhou K, Lin H,Cao J, Liang L, Wang L, 
Peng Z and Mei J. Comparison of perioperative 
results between uniportal and three-portal  
thoracoscopic lobectomy for non-small cell 
lung cancer: a systematic review and meta-
analysis of randomized controlled trials. Chi-
nese Journal of Clinical Thoracic and Cardio-
vascular Surgery 2022; 29: 1367-1375.

[18] Reichert M, Steiner D, Kerber S, Bender J, 
Pösentrup B, Hecker A and Bodner J. A stan-
dardized technique of systematic mediastinal 
lymph node dissection by video-assisted thora-
coscopic surgery (VATS) leads to a high rate of 
nodal upstaging in early-stage non-small cell 
lung cancer. Surg Endosc 2016; 30: 1119-
1125.

mailto:zhangjie19420@163.com


Single- and double-hole thoracoscopic lobectomy for lung cancer

3025 Am J Transl Res 2023;15(5):3013-3025

[19] Chung JH, Choi YS, Cho JH, Kim HK, Kim J, Zo 
JI and Shim YM. Uniportal video-assisted tho-
racoscopic lobectomy: an alternative to con-
ventional thoracoscopic lobectomy in lung can-
cer surgery? Interact Cardiovasc Thorac Surg 
2015; 20: 813-819.

[20] Deng HY, Qiu XM, Zhu DX, Tang X and Zhou Q. 
Video-assisted thoracoscopic sleeve lobecto-
my for centrally located non-small cell lung 
cancer: a meta-analysis. World J Surg 2021; 
45: 897-906.


