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Abstract
Background: Primary tumors located in the right and left side have distinctive
prognoses, but the details have not been fully identified in non-small cell lung
cancer (NSCLC). This study investigated the impact of primary tumor side on
long-term survival in NSCLC patients.
Methods: Data of 90 407 patients from the Surveillance, Epidemiology, and End
Results (SEER) Program were analyzed. To avoid bias between groups, we used
innovative propensity score matching (PSM) analysis.
Results: There was no significant distinction in overall survival (OS) between
right (n = 53 496) and left (n = 36 911) side tumors (hazard ratio [HR] 0.993,
95% confidence interval [CI] 0.9756–1.011; P = 0.432). Left side was associated
with superior five-year cancer-specific survival (CSS) compared to right side
NSCLC (HR 0.977, 95% CI 0.9574–0.9969; P = 0.024). No significant difference
was observed in OS (P = 0.689) or CSS (P = 0.288) after PSM analysis. In the
51 319 patients who underwent surgery, left side (n = 21 245) was associated
with poor OS compared to right side (n = 30 074) NSCLC (HR 1.039, 95% CI
1.011–1.067; P = 0.006), while CSS was similar (HR 1.031, 95% CI 0.997–1.065;
P = 0.069). In patients who underwent surgery, there was also no significant dif-
ference in OS (P = 0.986) or CSS (P = 0.979) after PSM analysis.
Conclusion: The prognosis between right and left side NSCLC in stage I–IIIA
was similar regardless of whether patients underwent surgery. Primary tumor side
cannot be considered a prognostic factor when choosing appropriate treatment.

Introduction

Lung cancer is the leading cause of cancer morbidity and
mortality in China and worldwide, with an estimated
0.7 million new cases and 0.6 million deaths per year in
China.1,2 Non-small cell lung cancer (NSCLC) accounts for
approximately 75–80% of all lung cancer cases,3 thus
NSCLC is a major health problem worldwide.

Several studies have reported distinctions in cancer mor-
tality between primary tumors located on different sides.
Differences in regard to factors such as epidemiology, clini-
cal characteristics, genetic mutations, and prognosis have
been reported in right and left side colon cancer. The prog-
nosis of right versus left side lung cancer might be different
because of several factors. First, the left lung consists of
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two lobes and eight segments, whereas the right lung
includes three lobes and 10 segments; thus the right lung is
thought to make a greater contribution to overall lung
function than the left lung.4 As a result, remaining lung
function after surgery might be different, which could
affect long-term survival. Previous studies have shown that
the risk of death after right pneumonectomy is higher than
that after left.5,6 Second, it has been reported that lung can-
cer located in different sides follow different routes and
skip metastasis to mediastinal lymph nodes. For instance, a
tumor located in the left upper lobe first metastasizes to
station 5, whereas a tumor in the right upper lobe first
metastasizes to station 4. Lymph node metastasis patterns
could affect prognosis because patients with single skipping
metastasis to mediastinal lymph nodes show better survival
outcomes than patients with mediastinal lymph node
metastases.7 Third, left and right side lung cancer might
have different biological and gene mutation features.
Tumors with EGFR L858R mutation are most commonly
located on the right side, whereas tumors without EGFR
mutation are found on the left. Male smokers aged > 50 with
primary a tumor on the right are more likely to harbor
KRAS mutations.8 Fourth, the vascular supply between
right and left side may vary. As a result of these factors, it
is reasonable to hypothesize that long-term survival may
vary between right and left side lung cancer, and thus
require different treatment strategies. However, these varia-
tions have not yet been fully identified.
Previous studies have mainly focused on the impact of

pneumonectomy on cancer mortality between right and
left side NSCLC, but less information on patients receiv-
ing other types of surgical procedures is available.9,10

Because surgery is the most important treatment method
for stage I–IIIA NSCLC, illustrating the survival differ-
ence in such patients is of great value. The choice of
surgical procedure is closely related to primary tumor
site, which could greatly influence survival. Moreover,
primary tumor location may have a greater impact on
survival in patients without distant metastasis, and this
information will be useful for physicians to develop
appropriate treatment strategies. Therefore, the purpose
of this study was to investigate the impact of primary
tumor side on long-term survival in patients with stage
I–IIIA NSCLC in order to further develop the best treat-
ment strategies.

Methods

Data source

Data from the Surveillance, Epidemiology, and End Results
(SEER) Program of the National Cancer Institute across
18 cancer registries in the United States were used for the

present study.11 The database was accessed using SEER*
Stat 8.3.4 (https://seer.cancer.gov/seerstat, 23 March 2017).
The North American Association of Central Cancer Regis-
tries (NAACCR) documented the data and codes.12 Pri-
mary cancer site and histology were coded using the third
edition of the International Classification of Diseases for
Oncology (ICD-O-3).

Cohort selection

Data of patients with lung tumors (site codes,
C34.0-C34.9) at stage I–IIIA according to the sixth edition
of the American Joint Committee on Cancer (AJCC) classi-
fication and aged ≥ 18 years were extracted from the SEER
database between 2004 and 2014. The following histologic
codes were designated as NSCLC: 8010, 8012, 8013,
8014,8015, 8020,8021,8022,8031,8032, 8046, 8050–8052,
8070–8078, 8140–8147, 8250–8255, 8260, 8310,8323, 8430,
8480, 8481,8482, 8490, 8560, and 8570–8575. Patients diag-
nosed with small cell lung cancer (ICD-0-3 8041–8045)
and those with unknown primary tumor location were
excluded. The research ethics board of Beijing Cancer Hos-
pital exempted ethical review as the authors could not
access patient’s identities. However, according SEER data-
base requirements, we obtained data agreement and files
were downloaded directly from the SEER website
(Fig S1).13

Statistical analysis

Patients were categorized into two cohorts: left and right
side lung cancer. Categorical variables are presented as
counts and frequencies. The chi-square test was used to
compare categorical data between independent groups.
After descriptive analysis, the impact of lung cancer
location on overall survival (OS) and cancer-specific sur-
vival (CSS) was assessed by Cox proportional hazard
models with and without risk-adjustment for tumor
stage, T-stage, N-stage, original site, histology, type of
operation, number of lymph nodes dissected, radiation,
chemotherapy, year of diagnosis, age, gender, and
ethnicity.
Propensity score matching (PSM) was used to match the

treatment groups as closely as possible.
Logistic regression was used to estimate the probability

of cancer location as the function of the following base-
line characteristics: T-stage, N-stage, original site, histol-
ogy, number of lymph nodes dissected, radiation,
chemotherapy, year of diagnosis, age, gender, and ethnic-
ity. Under the stratification of tumor stage, PSM (1:1)
was then performed using a nearest neighbor-matching
algorithm with a maximum caliper distance of 0.25 of
the standard deviation of the propensity score. To assess
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Table 1 Characteristics of all stage I–IIIA NSCLC patients

Patient characteristics

Characteristic
Total
N = 90 407

Right-side
N = 53 496

Left-side
N = 36 911 P †

Tumor stage (AJCC 6th ed.)
Stage I 52 409 (58.0) 30 628 (57.3) 21 781 (59.0) < 0.001
Stage II 12 906 (14.3) 7307 (13.7) 5599 (15.2)
Stage IIIA 25 092 (27.8) 15 561 (29.1) 9531 (25.8)

T-stage
T1 34 756 (38.4) 20 574 (38.5) 14 182 (38.4) < 0.001
T2 45 061 (49.8) 26 579 (49.7) 18 482 (50.1)
T3 8712 (9.6) 5123 (9.6) 3589 (9.7)
TX 1878 (2.1) 1220 (2.3) 658 (1.8)

N-stage
N0 56 467 (62.5) 32 925 (61.5) 23 542 (63.8) < 0.001
N1 10 084 (11.2) 5708 (10.7) 4376 (11.9)
N2 23 856 (26.4) 14 863 (27.8) 8993 (24.4)

Original site
Lung lobe 85 247 (94.3) 50 254 (93.9) 34 993 (94.8) < 0.001
Main bronchus 2048 (2.3) 1169 (2.2) 879 (2.4)
Overlapping lesion of lung 1030 (1.1) 786 (1.5) 244 (0.7)
NOS 2082 (2.3) 1287 (2.4) 795 (2.2)

Histology
Adenocarcinoma 45 172 (50.0) 27 458 (51.3) 17 714 (48.0) < 0.001
Squamous cell carcinoma 30 153 (33.4) 17 065 (31.9) 13 088 (35.5)
Large cell carcinoma 2629 (2.9) 1552 (2.9) 1077 (2.9)
Other 2110 (2.3) 1235 (2.3) 875 (2.4)
NSCLC NOS 10 343 (11.4) 6186 (11.6) 4157 (11.3)

Operation
Lobectomy 40 245 (44.5) 24 236 (45.3) 16 009 (43.4) < 0.00.
Pneumonectomy 2683 (3.0) 1150 (2.1) 1533 (4.2)
Segmental resection/wedge resection 7629 (8.4) 4237 (7.9) 3392 (9.2)
Local tumor excision 312 (0.3) 181 (0.3) 131 (0.4)
Other 450 (0.5) 270 (0.5) 180 (0.5)
Surgery NOS 39 088 (43.2) 23 422 (43.8) 15 666 (42.4)

Lymph node dissection
1–3 removed 9104 (10.1) 5718 (10.7) 3386 (9.2) < 0.001
≥ 4 removed 37 080 (41.0) 21 384 (40.0) 15 696 (42.5)
None/unknown 44 223 (48.9) 26 394 (49.3) 17 829 (48.3)

Radiation
None/unknown 59 861 (66.2) 35 297 (66.0) 24 564 (66.5) 0.062
Other (isotope, implant, or combination) 698 (0.8) 396 (0.7) 302 (0.8)
Beam radiation 29 848 (33.0) 17 803 (33.3) 12 045 (32.6)

Chemotherapy
Yes 30 619 (33.9) 18 317 (34.2) 12 302 (33.3) 0.005
No/unknown 59 788 (66.1) 35 179 (65.8) 24 609 (66.7)

Year
2004–2007 30 861 (34.1) 18 321 (34.2) 12 540 (34.0) 0.655
2008–2011 33 086 (36.6) 19 565 (36.6) 13 521 (36.6)
2012–2014 26 460 (29.3) 15 610 (29.2) 10 850 (29.4)

Age
≤ 40 years 445 (0.5) 254 (0.5) 191 (0.5) 0.004
41–69 years 45 062 (49.8) 26 904 (50.3) 18 158 (49.2)
70+ years 44 900 (49.7) 26 338 (49.2) 18 562 (50.3)

Gender
Male 46 379 (51.3) 27 327 (51.1) 19 052 (51.6) 0.116
Female 44 028 (48.7) 26 169 (48.9) 17 859 (48.4)
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matching performance, baseline categorical variables
were compared between the matched groups, and stan-
dardized differences were calculated for which a differ-
ence between −0.1 and 0.1 is generally considered
negligible. Statistical analysis was performed using R
software (version 3.3.3; http://www.r-project.org). The
reported significance levels were all two-sided, with sta-
tistical significance set at 0.05.

Results

Patient characteristics

Data of 90 407 out of 254 525 stage I–IIIA NSCLC patients
between 2004 and 2014 were included. Of these patients,
53 496 had right side and 36 911 patients had left side
NSCLC. Table 1 compares the patient characteristics
between the groups. Before matching, these two groups
were imbalanced in tumor stage, T-stage, N-stage, original
site, histology, operation method, lymph node dissection,
chemotherapy, age, and ethnicity. Characteristics in NSCLC
patients with right side tumors were: more advanced stages
(P < 0.001); less T2 and T3 (P < 0.001); higher N-stage
(P < 0.001); fewer patients had ≥ 4 lymph nodes dissected
(P < 0.001); and more often had overlapping lung lesions
(P < 0.001), adenocarcinomas (P < 0.001), underwent
lobectomy (P < 0.001), were administered chemotherapy,
(P = 0.005), aged > 70+ (P = 0.004), and were Asian
(P = 0.001). Of the 51 319 patients who underwent surgery,
30 074 had right side and 21 245 had left side NSCLC.
These two groups were also imbalanced in tumor stage, N-
stage, original site, histology, operation method, lymph
node dissection, chemotherapy, and gender. Left side
NSCLC patients had: more advanced stages (P < 0.001);
higher N-stage (P < 0.001); and more often had main bron-
chus tumors (P < 0.001), ≥ 4 regional lymph nodes dis-
sected (P < 0.001), squamous cell carcinoma (P < 0.001),
underwent lobectomy (P < 0.001), administered chemotherapy
(P = 0.020), and were male (P = 0.036) (Table S1).

Survival

For all 90 407 patients, the mean follow-up was
31.25 � 30.90 months and the median follow-up was
20 (interquartile range [IQR] 8–46) months. At the end of
the follow-up period, 39 340 (43.51%) patients were alive,
39 054 (43.20%) had died from lung cancer, and 12 013
(13.29%) had died as the result of other causes. The five-
year OS rate for patients with right side NSCLC was 36.3%
(95% CI 35.8–36.8%) compared to 36.5% (95% CI
35.9–37.1%) for patients with left side NSCLC. The OS
curve showed no significant difference between groups
with an HR of 0.993 (95% CI 0.9756–1.011; P = 0.432).
The five-year CSS rate in patients with right side NSCLC
was 45.9% (95% CI 45.4–46.5%) compared to 46.7% (95%
CI 46.1–47.3%) in patients with left side NSCLC. CSS was
significantly longer in left side versus right side lung cancer
patients (HR 0.977, 95% CI 0.9574–0.9969; P = 0.024)
(Fig 1). However, after multivariable adjustment, no signif-
icant difference was observed in OS (HR 1.002, 95% CI
0.985–1.020; P = 0.801) or CSS (HR 1.000, 95% CI
0.980–1.021; P = 0.972) (Table 2).
In the 51 319 patients who underwent surgery, the mean

follow-up was 41.19 � 33.73 months and the median
follow-up was 32 (IQR 13–63) months. At the end of the
follow-up period, 29 991 (58.44%) patients were alive,
14 659 (28.56%) had died from lung cancer, and 6669
(13.00%) had died as a result of other causes. The five-year
OS rate in patients with right side NSCLC was 54.6% (95%
CI 53.9–55.3%) compared to 53.6% (95% CI 52.8–54.4%)
in patients with left side NSCLC. OS was significantly lon-
ger in patients with right side versus left side lung cancer
(HR 1.039, 95% CI 1.011–1.067; P = 0.006). The five-year
CSS rate for patients with right side NSCLC was 65.0%
(95% CI 64.4–65.7%) compared to 64.3% (95% CI
63.5–65.1%) for patients with left side NSCLC. CSS was
similar between the groups (HR 1.031, 95% CI
0.997–1.065; P = 0.069) (Fig 2). No significant difference
was observed in OS (HR 0.988, 95% CI 0.961–1.016;
P = 0.403) or CSS (HR 0.983, 95% CI 0.951–1.016;
P = 0.331) after multivariable adjustment.

Table 1 Continued

Patient characteristics

Characteristic
Total
N = 90 407

Right-side
N = 53 496

Left-side
N = 36 911 P †

Ethnicity
Caucasian 74 701 (82.6) 43 992 (82.2) 30 709 (83.2) 0.001
African-American 9656 (10.7) 5889 (11.0) 3767 (10.2)
Asian 5067 (5.6) 3020 (5.6) 2047 (5.5)
Other/unknown 983 (1.1) 595 (1.1) 388 (1.1)

†The chi-square test was used to compare categorical data between independent groups. AJCC, American Joint Committee on Cancer; NSCLC,
non-small cell lung cancer; NOS, not otherwise specified.
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In multivariate analysis, regardless of primary tumor
location, patients with significantly poorer CSS were
characterized by: more advanced stages (P < 0.001), higher
T-stage (P < 0.001), primary tumor in main bronchus or
overlapping pulmonary lobes (P < 0.001), non-adenocarci-
noma (P < 0.001), did not undergo lobectomy (P < 0.001),
were not administered chemotherapy (P < 0.001), were
administered radiotherapy (P < 0.001), diagnosed before
2008 (P < 0.001), aged > 40 years (P < 0.001), male
(P < 0.001), Caucasian (P = 0.026) and received less than 4
regional lymph nodes dissection (P < 0.001).
Because there were significant imbalances in patient

characteristics between right and left side NSCLC, bipartite
PSM analysis was performed to further investigate whether
primary tumor location had an impact on survival. In all
patients, before matching, the propensity score for right side
NSCLC was 0.404 � 0.048 compared to 0.414 � 0.051 for
left side NSCLC (P < 0.001). After matching, the propensity

scores of NSCLC patients with right and left side tumors
were both 0.411 � 0.045 (P = 0.932), which was well bal-
anced by clinicopathologic characteristics (Table S2). After
matching, 72 102 patients were included for further analysis
and both groups included 36 051 patients. There were no
significant differences in OS (HR 0.99, 95% CI 0.97–1.02;
P = 0.689) or CSS (HR 0.99, 95% CI 0.96–1.02; P = 0.288)
in regard to tumor location (Fig 3).
In patients who underwent surgery, before matching, the

propensity score for right side NSCLC was 0.408 � 0.057
compared to 0.422 � 0.061 for left side NSCLC
(P < 0.001). After matching, the propensity scores for right
and left side NSCLC patients were both 0.417 � 0.052
(P = 0.801) (Table S3). After matching, 40 162 patients
were included for further analysis and both groups
included 20 081 patients. There was no significant differ-
ence in OS (HR 0.99, 95% CI 0.96–1.02; P = 0.375) or CSS
(HR 0.98, 95% CI 0.94–1.02; P = 0.263) (Fig 4).

Figure 1 Overall survival (OS) and
cancer-specific survival (CSS)
among stage I–IIIA non-small cell
lung cancer (NSCLC) patients.
The five-year OS rate for patients
with right side NSCLC was
36.3% (95% confidence interval
[CI] 35.8–36.8%) compared to
36.5% (95% CI 35.9–37.1%) for
patients with left side NSCLC.
The OS curve showed no signifi-
cant difference between groups
(hazard ratio [HR] 0.993 (95% CI
0.9756–1.011; P = 0.432). The
five-year CSS rate for patients
with right side NSCLC was
45.9% (95% CI 45.4–46.5%)
compared to 46.7% (95% CI
46.1–47.3%) in patients with left
side NSCLC. CSS was significantly
longer in patients with left side
than right side lung cancer
(HR 0.977, 95% CI
0.9574–0.9969; P = 0.024).
(a) ( ) Right side, ( ) left
side, logrank P = 0.440, HR
0.993 (95% CI 0.976–1.011) and
(b) ( ) Right side, ( ) left
side, logrank P = 0.024, HR
0.977 (95% CI 0.957–0.997).
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Figure 2 Overall survival (OS) and cancer-specific survival (CSS) among stage I–IIIA non-small cell lung cancer (NSCLC) patients who underwent sur-
gery. The five-year OS rate for patients with right side NSCLC was 54.6% (95% confidence interval [CI] 53.9–55.3%) compared to 53.6% (95% CI
52.8–54.4%) in patients with left side NSCLC. OS was significantly longer in patients with right side than left side lung cancer (hazard ratio
[HR] 1.039, 95% CI 1.011–1.067; P = 0.006). The five-year CSS rate for patients with right side NSCLC was 65.0% (95% CI 64.4–65.7%) compared
to 64.3% (95% CI 63.5–65.1%) in patients with left side NSCLC. CSS was similar between the groups (HR 1.031, 95% CI 0.997–1.065; P = 0.069).
(a) ( ) Right side, ( ) left side, logrank P = 0.006, HR 1.039 (95% CI 1.011–1.067) and (b) ( ) Right side, ( ) left side, logrank
P = 0.069, HR 1.031 (95% CI 0.997–1.065).
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PSM analysis was also performed by surgery method
and stage. Subgroup analysis showed no significant differ-
ence in OS between patients with left or right side stage I
(HR 0.98, 95% CI 0.95–1.02; P = 0.424), stage II (HR 0.98,

95% CI 0.93–1.03; P = 0.468), or stage IIIA NSCLC
(HR 0.97, 95% CI 0.90–1.04; P = 0.328). After matching,
no significant difference in CSS was observed between right
and left side NSCLC patients across all stages (stage I:

Figure 3 Overall survival (OS) and cancer-specific survival (CSS) among stage I–IIIA non-small cell lung cancer (NSCLC) patients after propensity score
matching. There were no significant differences in OS (hazard ratio [HR] 0.99, 95% confidence interval [CI] 0.97–1.02; P = 0.689) or CSS (HR 0.99,
95% CI 0.96–1.02; P = 0.288). (a) ( ) Right side, ( ) left side, logrank P = 0.690, HR 0.996 (95% CI 0.976–1.016) and (b) ( ) Right side,
( ) left side, logrank P = 0.290, HR 0.988 (95% CI 0.966–1.010).
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HR 0.98, 95% CI 0.93–1.03, P = 0.468; stage II: HR 1.003,
95% CI 0.93–1.08, P = 0.941; stage IIIA: HR 0.95, 95% CI
0.88–1.03, P = 0.186) (Figs S2–S4). We further analyzed

the data of stage IIIA patients administered chemora-
diotherapy. No significant difference was observed in OS
(HR 1.002, 95% CI 0.953–1.052; P = 0.946) or CSS

Figure 4 Overall survival (OS) and cancer-specific survival (CSS) among stage I–IIIA non-small cell lung cancer (NSCLC) patients who underwent sur-
gery after propensity score matching. There were no significant differences in OS (hazard ratio [HR] 0.99, 95% confidence interval [CI] 0.96–1.02;
P = 0.375) or CSS (HR 0.98, 95% CI 0.94–1.02; P = 0.263). (a) ( ) Right side, ( ) left side, logrank P = 0.380, HR 0.986 (95% CI
0.956–1.017) and (b) ( ) Right side, ( ) left side, logrank P = 0.260, HR 0.979 (95% CI 0.944–1.016).
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(HR 0.987, 95% CI 0.936–1.040; P = 0.614) (Fig S5). There
was also no significant difference in multivariate analysis
(Table S4).
In the 39 088 patients who did not undergo surgery, left

side NSCLC was associated with significantly better CSS
compared to right side NSCLC (HR 0.96, 95% CI
0.94–0.99; P = 0.003). However no difference was observed
between the groups after adjusting for multivariate analysis.

Discussion

This is the first study to use a validated and innovative PSM
approach to investigate the impact of primary tumor side
on long-term survival in patients with stage I–IIIA NSCLC,
and to our knowledge, this is the largest population-based
study using the SEER database to examine this issue. The
findings show no difference in cancer mortality between
right and left side NSCLC regardless of whether patients
underwent surgery. Moreover, there was no difference in
survival outcome according to tumor location in NSCLC
patients at any stage. Our results indicate that primary
tumor side cannot be considered a prognostic factor when
choosing appropriate treatment strategies.
After the discovery of a significant distinction between

right and left side colon cancer, determining whether pri-
mary tumor location could make a difference to cancer
mortality and thus influence the choice of treatment is of
great importance. Several potential rationales could lead to
different prognoses between right and left side NSCLC.
First, the anatomic structures of the left and right lungs are
not identical. The pulmonary arteries, veins, and main
bronchi are arranged differently in the left and right pul-
monary hilum. The upper part of the right hilum is com-
posed of the upper pulmonary vein stem, the upper
pulmonary artery, and the posterior regressive branch of
the lower pulmonary artery. The lower part of the right
hilum is composed of the lower pulmonary artery stem.
The left hilum is mainly composed of the left pulmonary
artery and the upper pulmonary vein branches. The upper
part is formed by the left pulmonary artery arch, while the
lower part is formed by the left lower pulmonary artery
and its branches. Second, right and left lung cancers might
have distinct gene mutation features. For instance, a previ-
ous study reported the case of patient with a bilateral
tumor of lung adenocarcinoma composed of both ALK
positive and negative rearrangement.14 EGFR L858R muta-
tions may be more common in right side lung cancer
patients.8 The mechanism of this phenomenon is unclear,
but this finding indicates that patients with tumors on the
right side should undergo testing for EGFR mutation.
Third, previous studies have shown that the risk of early
perioperative death and survival differs between patients
who undergo right or left side pneumonectomy.5,9 Despite

these factors, large sample data with scientific and rigorous
statistical methods are lacking.
Therefore, in this study, we used the SEER database,

which covers almost 28% of cancer cases in the US, to col-
lect a large sample of 90 407 patients with stage I–IIIA
NSCLC to compare OS and CSS between patients with
tumors located on the left and right sides. As the baseline
patient characteristics between the two groups were imbal-
anced, which could cause substantial statistical bias, a novel
and validated PSM approach was used to minimize poten-
tial confounding. Patients with tumors on the right and left
sides were matched according to baseline patient character-
istics to make sure any survival differences shown were the
result of primary tumor location.
Our results did not show any difference between pri-

mary tumors located in the right or left side in stage I–IIIA
NSCLC patients, with five-year CSS rates of 45.9% and
46.7%, respectively; this survival data is consistent with
previous studies.15–19 Several studies have compared the
survival difference of right and left side NSCLC. It has
been reported that the risk of early perioperative death and
complications is high after right side pneumonectomy, but
long-term survival did not differ between right and left side
pneumonectomy.5 Another study showed that median sur-
vival was better after pneumonectomy for stage II left
tumors.9 However, to date, no study has been designed to
investigate whether primary tumor location alone is a
prognostic factor of the influence of pneumonectomy or
other surgical procedures. In this study, after matching
according to baseline patient characteristics, including dif-
ferent operating procedures, primary tumor side was not a
prognostic factor, regardless of whether patients underwent
surgery. However it is difficult to compare the results with
previous studies because the data was limited on this point.
In recent years, a significant prognostic distinction

between colon cancer located in the right and left sides was
discovered and the findings suggest that individualized
treatment should be considered when treating colon cancer
patients with tumors in different sides.20–23 However, unlike
colon cancer, primary tumor side should not be regarded
as a prognostic factor for NSCLC. The poor prognostic fac-
tors found in multivariate analysis in our study were con-
sistent with previous studies, such as patients had more
advanced stages, advanced T-stage, fewer patients had ≥ 4
regional lymph nodes dissected, cases were non-adenocar-
cinoma, and did not undergo lobectomy. It is worthwhile
to note that although primary side had no impact on sur-
vival, primary tumors located in the main bronchus or
overlapping pulmonary lobes were significantly associated
with poor CSS, which has not previously been reported
and requires further investigation.
There were several limitations in this study. First, similar to

other retrospective studies, some information was not
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available in the SEER database, such as specific chemotherapy
regimen, the time of disease progression or relapse, the
sequence of treatment after disease progression, gene mutation
information, and tobacco use. Patients who not administered
chemotherapy/radiotherapy or whose chemotherapy/ra-
diotherapy information was not recorded were categorized
into one group. However, we used PSM analysis to minimize
the bias between the groups. Second, we did not use the 7th
AJCC staging system as it was not widely applied before 2010
in the SEER database; therefore the 6th AJCC staging system
was used to ensure consistency among data. Third, approxi-
mately 40 000 NSCLC patients with stage I–IIIA did not
undergo surgery and the reason was not recorded in the SEER
database. Therefore, in this study, patients who underwent
surgery and those who did not were compared separately; no
mortality difference was observed in either group. Overall, this
study provides the largest population-based survival data and
prognostic factors for stage I–IIIA NSCLC patients, which is
bound to be an important reference for further studies and
clinical trials.
The prognosis between right and left side stage I–IIIA

NSCLC was the same regardless of whether patients under-
went surgery. The results of our study indicate that primary
tumor side cannot be considered a prognostic factor when
choosing appropriate treatment. These findings may inform
further studies to improve clinical practice in the future.
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