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Lobectomy is considered the standard strategy for early-stage non-small cell lung cancer (NSCLC). However,
sublobar resection for NSCLC has recently received increased attention. The objective of this study was to
compare 5-year survival, recurrence-free survival, postoperative mortality, and postoperative morbidities in
patients who received segmentectomy versus those who received lobectomy through a meta-analysis. Sixteen
studies were included and the combined hazard ratios or odds ratios were calculated. The results revealed
that the 5-year survival rate after segmentectomy was comparable to that of lobectomy for stage IA NSCLC.
However, segmentectomy for stage I NSCLC had lower rates of postoperative mortality and morbidities than

lobectomy.
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Introduction

Lung cancer is the leading cause of malignancy-re-
lated deaths in many countries. Surgical resection is
considered the standard treatment for early-stage
non-small cell lung cancer (NSCLC) [1]. Surgical re-
section can achieve a 5-year survival rate as high as
70% in patients with stage IA NSCLC [2]. Therefore,
early detection is a promising strategy for NSCLC.
According to the National Lung Screening Trial,
screening with low-dose computed tomography (CT)
scans can reduce the mortality of lung cancer by in-
creasing the detection of early-stage lung cancer,
thereby enabling more patients to receive surgical
treatment [3]. Therefore, it is expected that ear-

ly-stage lung cancer will be detected more frequently
as a result of the widespread application of screening
chest CT scans. However, the optimal extent of surgi-
cal resection for early-stage lung cancer is still
debatable. Although lobectomy has been the standard
surgical strategy for NSCLC since the randomized
controlled trial performed by the Lung Cancer Study
Group in 1995 [4], the question has been repeatedly
raised of whether sublobar resection could be an al-
ternative surgical strategy to lobectomy. Large-scale
randomized controlled studies comparing sublobar
resection to lobectomy for NSCLC are now in prog-
ress [5,6].

The issues that should be clarified are whether
segmentectomy is beneficial for early outcomes and
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Table 1. Demographic characteristics of studies included in the meta-analysis of lobectomy versus segmentectomy for stage | non-small

cell lung cancer

Author (year) Country Institution pg(tji.eﬁis Study period Stage confirmed o-rl;?r):t?;n im'/r;?:es;rzn t
Kodama et al. Japan Osaka Medical Center for 140 Jan 1985-Sep 1996 Mediastinal LND  Thoracotomy NR
[16] (1997) Cancer & Cardiovascular
Diseases
Okada et al. [17] Japan National Hyogo Central 172 Jun 1984-Dec 1998 Mediastinal LND NR NR
(2001) Hospital
Martin-Ucar et UK Glenfield Hospital 34 Apr 1997-Apr 2004  Systemic LND Open & VATS NR
al. [18] (2005)
Okumura et al. Japan National Hospital 2,009 1980-2002 Mediastinal LND  Thoracotomy NR
[19] (2007) Organization, Kinki
Medical Center for Chest
Diseases
Schuchert et al.  USA University of Pittsburgh 428 2002-2006 Mediastinal LND  Open & VATS NR
[20] (2007)
Sienel et al. [21] Germany Albert-Ludwigs-University 199 1987-2002 Systemic LND NR NR
(2007) Freiburg
Kilic et al. [22] USA University of Pittsburgh 184 2002-2007 NR Open & VATS NR
(2009) Medical Center
Yamashita et al.  Japan Oita University Hospital 109 Sep 2003-Oct 2008 Systemic LND VATS NR
[23] (2011)
Schuchert et al.  USA University of Pittsburgh 72 1999-2008 Lobectomy 100%, Open &VATS NR
[24] (2011) segmentectomy
83%
Whitson et al. USA University of Minnesota 14,473 1998-2007 NR NR NR
[25] (2011)
Carr et al. [26] USA University of Pittsburgh 429 2002-2009 Systemic LND Open & VATS NR
(2012) Medical Center
Schuchert etal.  USA University of Pittsburgh 757 2002-2010 NR Open & VATS NR
[27] (2012)
Schuchert et al.  USA University of Pittsburgh 899 1999-2010 NR Open & VATS NR
[28] (2012)
Yamashita et al.  Japan Oita University Hospital 214 Sep 2003-Jun 2011  Systemic LND VATS NR
[29] (2012)
Zhong et al. [30] China Shanghai Chest Hospital 120  Mar 2006-Aug 2011  Systemic LND VATS NR
(2012)
Zhao et al. [31]  China Shanghai Chest Hospital 174  Nov 2009-May 2012 Systemic LND VATS NR
(2013)
LND, lymph node dissection; NR, not reported; VATS, video-assisted thoracoscopic surgery.
whether its long-term outcomes are comparable to Methods

those of lobectomy. Several meta-analyses have ad-
dressed these issues with inconsistent results [7-12].
Therefore, the aim of this study was to compare ear-
ly and late outcomes between segmentectomy and
lobectomy. The 5-year survival, recurrence-free sur-
vival, postoperative mortality, and postoperative mor-
bidities after segmentectomy and lobectomy were
compared through a meta-analysis.

1) Study selection

The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) flow diagram
was used to conduct the meta-analysis [13]. Studies
on lobectomy and segmentectomy for stage I NSCLC
were searched through PubMed, EMBASE, the
Cochrane Central Register of Controlled Trials, and
the Cochrane Library. To maximize the sensitivity of
the search strategy and to identify all potentially rel-
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1,790 Records identified
through database

searching through other sources

2 Additional records identified

| |
'

1,219 Records after duplicates
removed

1,041 Records excluded due to:

y - Papers before 1995

1,219 Records screened |—> - Conference abstracts, letters,
case reports, or reviews

- Irrelevant studies

v

178 Full-text articles
assessed for eligibility

A4

162 Full-text articles excluded due to
failure to meet selection criteria

\4

16 Studies included in
meta-analysis

[ Included ] [ Eligibility ] [ Screening ] [ldentification]

evant studies, we combined the search terms as fol-
lows: “lobectomy” AND “sublobar resection” OR “sub-
lobectomy” OR “limited resection” OR “segmentectomy”
AND “NSCLC” OR “lung neoplasm” OR “lung cancer”
AND “survival” OR “recurrence.” In total, 1,790 ar-
ticles were found. After eliminating duplicates, a total
of 1,219 articles remained.

2) Inclusion and exclusion criteria

The retrieved studies were then selected according
to the following inclusion and exclusion criteria. The
inclusion criteria were: (1) a study population com-
prising stage I NSCLC patients, with all histologic
types and pathologic confirmation; (2) an analysis of
lobectomy or limited resection (specifically segmen-
tectomy); (3) study outcomes including 5-year sur-
vival, recurrence-free survival, postoperative mortal-
ity (in-hospital or 30-day mortality), and post-
operative morbidities; and (4) any of the following
study designs: randomized controlled trial, cohort, or
case-control (retrospective or prospective). The ex-
clusion criteria were: (1) a study population of pa-
tients who received wedge resection; (2) data that
merged wedge resection and segmentectomy as
‘sublobar resection’; (3) study participants who re-

Fig. 1. Preferred Reporting Items
for Systematic Reviews and Meta-
Analyses flow diagram presenting
the search strategy used to com-
pare the outcomes of segmentec-
tomy versus lobectomy for stage |
non-small cell lung cancer.

ceived neo-adjuvant chemotherapy or induction treat-
ment before surgery; (4) case reports, reviews, or ex-
pert opinions; (5) studies not written in English; (6)
studies for which only the abstract was available;
and (7) studies published before 1995.

3) Data extraction

Based on the inclusion and exclusion criteria, a to-
tal of 178 full-text articles were assessed for
eligibility. Two investigators (T.Y.L. and S.P.) in-
dependently reviewed each retrieved article. All dis-
crepancies between the 2 reviewers were resolved
by discussion. As a result, 162 articles were excluded
and 16 articles were included in the meta-analysis.

4) Statistical analysis

In this meta-analysis, we compared 5-year survival,
recurrence-free survival, postoperative mortality, and
postoperative morbidities. We used hazard ratios and
standard error to interpret 5-year survival and re-
currence-free survival. The hazard ratios and asso-
ciated 95% confidence intervals were directly used if
they were provided by the original studies. If they
were not, they were indirectly obtained by using the
Kaplan-Meier survival curve, the number of patients
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A

Meta-Analysis of Limited Resection

HR HR
Study or subgroup Log [HR] SE Weight (%) IV, fixed, 95% CI IV, fixed, 95% ClI
Martin-Ucar et al. [18] (2005) -0.19 1.43 0.3 0.83 (0.05-13.64)
Kilic et al. [22] (2009) -0.24 0.26 8.6 0.79 (0.47-1.31) —
Whitson et al. [25] (2011) 0.31 0.08 90.7 1.36 (1.17-1.59) |
Yamashita et al. [23] (2011) 0.17 1.1 0.5 1.19 (0.14-10.24) —
Total (95% CI) 100.0 1.30 (1.12-1.51) .
Heterogeneity: chi-square=4.19, df=3 (p=0.24); I’=28% 0_'01 0_'1 1 1'0 160
Test for overall effect: Z=3.42 (p=0.0006) Favours Favours
(segmentectomy) (lobectomy)
B HR HR
Study or subgroup Log [HR] SE Weight (%) IV, fixed, 95% CI IV, fixed, 95% CI
Okumura et al. [19] (2007) 0.7 0.74 101 2.01(0.47-8.59) —
Sienel et al. [21] (2007) 1.25 0.52 20.5 3.49 (1.26-9.67)
Schuchert et al. [24] (2011) -0.24 0.52 20.5 0.79 (0.28-2.18) —
Yamasbhita et al. [29] (2012) 0.69 0.99 57 1.99 (0.29-13.88) —
Zhong et al. [30] (2012) -0.75 0.61 14.9 0.47 (0.14-1.56) e
Kodama et al. [16] (1997) -0.04 0.62 14.4 0.96 (0.29-3.24) —_—
Okada et al. [17] (2001) -0.12 0.63 14.0 0.89 (0.26-3.05)
Total (95% Cl) 100.0 1.20 (0.76-1.90)

Heterogeneity: chi-square=8.32, df=6 (p=0.22); *=28%
Test for overall effect: Z=0.78 (p=0.44)

T T
0.01 0.1 10 100

—_

Favours Favours
(segmentectomy) (lobectomy)

Fig. 2. Forest plot showing a comparison of 5-year survival between segmentectomy and lobectomy in (A) stage | and (B) stage IA
non-small cell lung cancer. HR, hazard ratio; SE, standard error; Cl, confidence interval; df, degrees of freedom.

at risk, and the TechDig software. The details of
these techniques were described by Tierney et al
[14] and Parmar et al. [15]. RevMan 5.3 was used to
generate forest plots and funnel plots. The I* statistic
and p-values were used to evaluate the heterogeneity
of the studies, with I°>50% or p>0.1 suggesting
that the outcomes were heterogeneous. In the analy-
ses of postoperative mortality and morbidities, odds
ratios were used to measure the effect size.

Results

1) Literature search and general characteristics of
the studies included

A total of 1,790 studies were identified from 4
electronic databases. Two studies were identified
through other sources. After removing duplicates,
studies before 1995, and irrelevant studies, 178 ar-
ticles were assessed for eligibility, of which 162 were
excluded due to failure to meet the inclusion criteria.
Sixteen studies remained. The characteristics of these
characteristics are summarized in Table 1 and Table
2 [16-31]. A summary of the search strategy and se-

lection process used are presented in Fig. 1 following
the PRISMA flow diagram.

2) Meta-analysis of 5-year survival

Eleven studies described 5-year survival outcomes
using Kaplan-Meier survival curves, with either stage
[ NSCLC patients or stage IA NSCLC patients
[16-19,21-25,29,30]. Two separate meta-analyses were
therefore conducted to determine the 5-year survival
of stage 1 and IA NSCLC. Four studies of stage I
NSCLC and 7 studies of stage IA NSCLC were
analyzed. The results are presented in Fig. 2. The
combined hazard ratio for segmentectomy was 1.30,
with a 95% confidence interval of 1.12-1.51 for stage
I NSCLC, suggesting that patients who received seg-
mentectomy had a 1.30-times lower 5-year survival
rate than those who received lobectomy.
Heterogeneity was negligible was present, as the I
statistic was lower than 50% and the p-value was
greater than 0.1. However, there was no significant
(p>0.05) difference in the 5-year survival rate be-
tween the 2 surgical intervention groups for stage IA
NSCLC. The combined hazard ratio for segmentec-

— 199 —



Tae Yoon Lim, et al

A

Heterogeneity: chi-square=1.79, df=2 (p=0.41); *=0%

HR HR
Study or subgroup Log [HR] SE Weight (%) IV, fixed, 95% CI IV, fixed, 95% ClI
Schuchert et al. [20] (2007) 0.73 0.47 27.9 2.08 (0.83-5.21)
Kilic et al. [22] (2009) -0.01 0.3 68.4 0.99 (0.55-1.78)
Yamashita et al. [23] (2011) 0.44 1.28 3.8 1.55 (0.13-19.08)
Total (95% Cl) 100.0 1.24 (0.76-2.01) Jr
1

0.01 0.1 10 100

Test for overall effect: Z=0.86 (p=0.39)
Favours Favours
(segmentectomy) (lobectomy)
B HR HR
Study or subgroup Log [HR] SE Weight (%) 1V, fixed, 95% ClI IV, fixed, 95% ClI
Schuchert et al. [24] (2011) 0.02 0.85 4.4 1.02 (0.19-5.40)
Schuchert et al. [27] (2012) 0.08 0.2 79.0 1.08 (0.73-1.60)
Yamashita et al. [29] (2012) 0.82 0.95 3.5 2.27 (0.35-14.61) _—
Zhong et al. [30] (2012) -0.12 0.49 13.2 0.89 (0.34-2.32) —a—
Total (95% Cl) , 100.0 1.08 (0.76-1.53)
Heterogeneity: chi-square=0.78, df=3 (p=0.85); I'=0% f f f f |
Test for overall effect: Z=0.43 (p=0.66) 0.01 0.1 1 10 100
Favours Favours
(segmentectomy) (lobectomy)

Fig. 3. Forest plot showing a comparison of recurrence-free survival between segmentectomy and lobectomy in (A) stage | and (B) stage
IA non-small cell lung cancer. HR, hazard ratio; SE, standard error; Cl, confidence interval; df, degrees of freedom.

tomy was 1.20 with a 95% confidence interval of
0.76-1.90. No heterogeneity was present.

3) Meta-analysis of recurrence-free survival

Seven studies compared recurrence-free survival in
segmentectomy versus lobectomy for stage I and IA
NSCLC [20,22-24,27,29,30]. All of them used Kaplan-
Meier survival curves. The hazard ratios and stand-
ard error were calculated using the same technique
as used for 5-year survival. In this analysis, stage I
and stage IA patient groups were analyzed separately.
Results are shown in forest plots in Fig. 3. Three
studies were included in the forest plot for stage I
NSCLC, while 4 studies were used for stage IA
NSCLC. The combined hazard ratio was 1.24 (95%
confidence interval, 0.76-2.01; p=0.39) for stage I
NSCLC and 1.08 (95% confidence interval, 0.76-1.53,
p=0.66) for stage IA NSCLC. As shown in Fig. 3, there
was no statistically significant difference in re-
currence-free survival between patients who received
segmentectomy and those who received lobectomy
for both stage I and IA NSCLC. Heterogeneity was
not present in either group, because the p-value was
larger than 0.1.

4) Meta-analysis of postoperative mortality

In this study, postoperative mortality was defined
as including 30-day mortality and in-hospital
mortality. Odds ratios were used to compare the
mortality rate of segmentectomy versus lobectomy
for stage I NSCLC. The corresponding forest plot is
shown in Fig. 4 [18,20,22,24,26,28,30,31]. A total of
800 patients who underwent segmentectomy were
compared to 1,246 patients who underwent lobectomy.
The combined odds ratio for segmentectomy was
0.49, with a 95% confidence interval of 0.24-1.00.
Heterogeneity was not present (p=0.91). The p-value
for the overall effect was 0.05. From the perspective
of postoperative mortality, segmentectomy might be
more beneficial for stage 1 NSCLC patients than
lobectomy.

5) Meta-analysis of postoperative morbidities

Postoperative morbidities between segmentectomy
and lobectomy were compared in 7 studies. In most
of these studies, postoperative morbidities included
cardiac (myocardial infarction and cardiac arrest),
pulmonary (pneumonia, empyema, bronchopleural fis-
tula, respiratory failure requiring re-intubation, and
tracheostomy), and others (septicemia, pulmonary
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A Segmentectomy Lobectomy OR “OR
Study or subgroup Events Total Events Total Weight (%) M-H, fixed, 95% CI M-H, fixed, 95% CI
Martin-Ucar et al. [18] (2005) 1 17 1 17 3.8 1.00 (0.06-17.41)
Schuchert et al. [20] (2007) 2 182 8 246 27.3 0.33 (0.07-1.58) — =
Kilic et al. [22] (2009) 1 78 5 106 17.0 0.26 (0.03-2.29) _
Schuchert et al. [24] (2011) 0 40 1 32 6.7 0.26 (0.01-6.58)
Carr et al. [26] (2012) 2 178 3 251 10.0 0.94 (0.16-5.68) _—
Schuchert et al. [28] (2012) 4 305 13 594 35.3 0.59 (0.19-1.84) —
Total (95% ClI) 800 1,246  100.0 0.49 (0.24-1.00) -
Total events 10 31
Heterogeneity: chi-square=1.56, df=5 (p=0.91); *=0% : : : !
Test for overall effect: Z=1.96 (p=0.05) 0.005 0.1 1 10 200
Favours Favours
(segmentectomy) (lobectomy)
B
Segmentectomy Lobectomy OR “OR
Study or subgroup Events Total Events Total Weight (%) M-H, fixed, 95% CI M-H, fixed, 95% ClI
Martin-Ucar et al. [18] (2005) 3 17 3 17 1.1 1.00 (0.17-5.83) _
Schuchert et al. [20] (2007) 59 182 83 246 22.0 0.94 (0.63-1.42) —
Zhao et al. [31] (2013) 3 36 3 138 0.5 4.09 (0.79-21.19) —
Kilic et al. [22] (2009) 23 78 53 106 14.6 0.42 (0.23-0.78) —_—
Schuchert et al. [24] (2011) 9 40 12 32 4.8 0.48 (0.17-1.36) E—
Schuchert et al. [28] (2012) 109 305 271 594 54.4 0.66 (0.50-0.88) -
Zhong et al. [30] (2012) 5 39 10 81 2.6 1.04 (0.33-3.29) _r
Total (95% Cl) 697 1,214 100.0 0.71 (0.58-0.87) ¢
Total events 21 435 X . . ,
. . 2
Heterogeneity: chi-square=10.35, df=6 (p=0.11); I'=42% . J J :
Test for overall effect: Z=3.24 (p=0.001) 0.01 0.1 1 10 100
Favours Favours
(segmentectomy) (lobectomy)

Fig. 4. Forest plot showing a comparison of postoperative (A) mortality and (B) morbidities between segmentectomy and lobectomy in
stage | non-small cell lung cancer. OR, odds ratio; M-H, Mantel-Haenszel test; Cl, confidence interval; df, degrees of freedom.

embolism, and stroke). All intraoperative and post-
operative complications were included in the category
of postoperative morbidities. Although some studies
classified morbidities as major or minor, all adverse
events were combined in this analysis. As shown in
Fig. 4 [18,20,22,24,26,28,30,31], the total odds ratio
for segmentectomy was 0.71 (p=0.001), with a 95%
confidence interval of 0.58-0.87. In the heterogeneity
analysis, the p-value was 0.11 and I* was 42%.
Therefore, heterogeneity was not present. Because the
p-value for the overall effect was less than 0.05, the
total odds ratio of 0.71 was considered to be
significant. This suggests that segmentectomy can lead
to fewer postoperative morbidities than lobectomy.

6) Publication bias

Funnel plots for 5-year survival (stage I, IA), re-
currence-free survival (stage I, [A), postoperative
mortality, and postoperative morbidities did not re-
veal any evidence of obvious asymmetry (Fig. 5).
Therefore, publication bias was not a problem for
this analysis.

Discussion

Although lobectomy is considered to be the stand-
ard surgical treatment for patients with stage I
NSCLC, the issue of sublobar resection versus lobec-
tomy remains controversial. In this study, we ana-
lyzed 4 outcomes to compare lobectomy versus seg-
mentectomy for stage I and IA NSCLC. Lobectomy
showed better 5-year survival for stage I NSCLC.
However, segmentectomy was comparable to lobec-
tomy in terms of 5-year survival for stage IA NSCLC.
Recurrence-free survival showed no statistically sig-
nificant difference between lobectomy and segmen-
tectomy. Segmentectomy demonstrated better early
postoperative outcomes than lobectomy, resulting in
superior postoperative mortality and morbidity.

Several meta-analyses have compared lobectomy to
segmentectomy [7-11]. Many studies have concluded
that segmentectomy can achieve comparable overall
survival to lobectomy for stage IA NSCLC [8-10].
However, it has also been reported that the overall
survival of patients with stage I NSCLC who under-
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Fig. 5. Funnel plots for 5-year survival for stage | NSCLC (A), 5-year survival for stage IA NSCLC (B), recurrence-free survival for stage |
NSCLC (C), recurrence-free survival for stage IA NSCLC (D), postoperative mortality (E), and postoperative morbidities (F). NSCLC,
non-small cell lung cancer; SE, standard error; HR, hazard ratio; OR, odds ratio.

went lobectomy was better than the overall survival
of those who underwent segmentectomy [9,10]. Our
results for 5-year survival outcomes are in agreement
with previously published studies. However, in other
studies [7,8], segmentectomy was associated with
poorer overall survival than lobectomy for stage IA
NSCLC. Therefore, controversy remains regarding this
issue. We sought to clarify this controversial issue
and to produce more objective results through this
meta-analysis, which has 2 notable methodological
differences from previously published meta-analyses.
First, in our study, we compared 5-year survival
rates, not arbitrary survival with an undefined fol-
low-up period. Many other meta-analyses used overall
survival with an undefined period, resulting in vari-
ous follow-up times in their survival analysis. Instead,
we only used 5-year survival and excluded many pa-
pers that used overall survival without a defined
period. By doing so, we were able to control the fol-
low-up period. The second difference was that we an-
alyzed stage I and IA disease separately. This meth-
odological choice may have reduced the heterogeneity
of patients included in this meta-analysis.
Recurrence-free survival was not significantly dif-

ferent between the 2 surgical strategies for either
stage | or stage IA NSCLC. For recurrence-free sur-
vival, our results are in agreement with previously
published studies showing that there was no sig-
nificant difference between lobectomy and segmen-
tectomy [7,8]. However, considering the lower 5-year
survival rate in stage I NSCLC in the segmentectomy
group, it was unclear whether recurrence after seg-
mentectomy was related to poor survival. One possi-
ble explanation may be selection bias in the segmen-
tectomy group, according to which the reduced
5-year survival following segmentectomy might be
related to other causes rather than cancer. Limited
resection has been commonly performed in patients
with poor pulmonary function and multiple comorbi-
dities. For example, Kodama and colleagues reported
that, among 63 patients who underwent segmentec-
tomy, 17 had poor pulmonary reserve or other limit-
ing factors making them unable to tolerate lobectomy
[16]. Therefore, a randomized controlled clinical trial
would be necessary to resolve the discrepancy be-
tween survival and recurrence-free survival.
Analyses of postoperative mortality and morbidities
have not been commonly performed in previous stud-
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ies, because most previous research has focused on
survival and recurrence, rather than on early post-
operative outcomes. However, we think that the most
critical benefit of sublobar resection is the preserva-
tion of lung function with a reduced operative risk. If
equal oncologic outcomes are expected, the safer
technique with a greater preservation of function
would be the preferable surgical option. Therefore,
we also analyzed postoperative mortality and morbid-
ities after segmentectomy in this study. Tan et al
[12] suggested that the incidence of postoperative
morbidities in patients undergoing segmentectomy
was higher than in those undergoing lobectomy, con-
trary to the result of our meta-analysis. However,
they only included data from 95 patients from 2 pa-
pers, whereas our study included 1,246 patients from
6 papers for the mortality analysis and 1,214 patients
from 7 papers for the morbidity analysis. Therefore,
our results have more statistical power than the pre-
vious results. This is the first meta-analysis to find
that segmentectomy is better than lobectomy in
terms of early postoperative outcomes.

In the selection procedure for this study, we in-
cluded studies that described pathologic stage I or IA
NSCLC and 5-year survival. Strict inclusion criteria re-
duced bias due to confounding and heterogeneity.
However, our study has some limitations of its own.
First, the calculations of hazard ratios using Kaplan-
Meier survival curves and the TechDig software could
have involved errors due to potential inaccuracies of
the curve-tracing procedure and assumptions about
the censoring pattern [14,15]. This phenomenon is an
inevitable methodological limitation caused by the as-
sumption procedure used by the software. Secondly,
we controlled for the follow-up period, pathologic
stage, and study design. However, we could not con-
trol for differences among studies in patient charac-
teristics such as age, sex, tumor size, and histological
type. An ideal meta-analysis should use individual pa-
tient data (not recruited in our study). Therefore, we
used summary data from the included studies.
Thirdly, all studies included in our meta-analysis were
aggregations of data obtained from retrospective
studies. Those data need to be confirmed by pro-
spective studies or randomized controlled trials.
Finally, unpublished studies and studies not written
in English were excluded from our study, potentially
leading to publication bias, which is a major concern

Meta-Analysis of Limited Resection

for all forms of meta-analysis. Although our study
showed no finding indicative of publication bias, it
should be noted that our meta-analysis could not
completely be free from such bias.

Conclusion

In summary, this study showed that segmentec-
tomy for stage IA NSCLC was comparable to lobec-
tomy in terms of 5-year survival, although lobectomy
had better survival for stage I NSCLC. However, re-
currence-free survival was not significantly different
between the 2 surgical strategies for either stage I or
stage 1A NSCLC. Based on the results for post-
operative mortality and morbidities, segmentectomy
is superior to lobectomy. However, randomized con-
trolled trials are needed to compare segmentectomy
to lobectomy, particular for stage IA NSCLC patients,
to validate the results of our meta-analysis.
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