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Background: The examination of lymph nodes (LNs) is critical for accurate node staging in patients with 
non-small cell lung cancer (NSCLC), but a consensus on the examinations of hilar and intrapulmonary (N1 
station) LNs has not been reached. This study aimed to evaluate the role of LN dissection and pathological 
examination of N1 LN stations and their effects on survival in patients with stage IA-IIA NSCLC.
Methods: Data from patients pathologically staged as IA-IIA who underwent radical surgery and confirmed 
as lacking LN metastases from January 2008 to March 2018 were retrospectively reviewed. The Kaplan-
Meier method was used to determine the overall survival (OS) and disease-free survival (DFS). After 
propensity score matching (PSM), a Cox model was used to determine the prognostic factors.
Results: Of the 1,935 patients investigated, the median number of N1 stations examined was 3. Patients 
with at least 2 N1 stations examined had apparently better OS (P=0.002) and DFS (P=0.001). All patients 
were divided into patients with 0–1 N1 station examined and patients with 2–5 N1 stations examined. After 
PSM, the number of N1 stations examined was an independent prognostic factor for DFS (P=0.004). Patients 
with 2–5 N1 stations examined experienced prolonged DFS (P=0.010). Patients in group 12 experienced 
prolonged OS (P=0.021) and DFS (P=0.026). Patients in group 13 or 14 experienced prolonged OS (P=0.028).
Conclusions: A larger extent of N1 station examination was associated with prolonged DFS in patients 
with stage IA-IIA NSCLC after lobectomy. The dissection and examination of at least 2 N1 stations included 
LNs from the lobar and segmental drainage fields.
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Introduction

Lung cancer is the leading cause of cancer-related death 
worldwide, and approximately 85% of patients are 
diagnosed with non-small cell lung cancer (NSCLC) 
(1,2). Greater extensive application of low-dose computed 
tomography (LDCT) is associated with increasing rate 
early-stage NSCLC diagnosis, which is associated with a 
reduction in mortality from lung cancer (3,4). For patients 
with early-stage NSCLC, the 5-year survival rate ranges 
from 60–92% (5,6).

An examination of lymph nodes (LNs) is critical 
for accurate node staging, which determines whether 
postoperative patients require adjuvant therapy (7). 
Lobectomy with systematic LN dissection or systematic 
LN sampling remains the standard therapy for early-stage 
resectable NSCLC (8). The National Comprehensive 
Cancer Network (NCCN) guidelines recommend the 
dissection or sampling of at least 3 stations of mediastinal 
LNs (N2) as a routine part of lung cancer surgeries (9). 
Recently, based on the theory of lobe-specific lymphatic 
drainage regions, studies analyzing survival have shown that 
selective mediastinal LN dissection for early NSCLC had 
a similar impact to systematic mediastinal LN dissection 
in terms of long-term survival (10-12). However, for 
intrapulmonary or hilar (N1) LNs, a consensus on the N1 
stations examined has not been reached. For patients with 
early-stage disease, sublobar resection is widely accepted but 
is associated with a 39% increased risk of cancer recurrence, 
as reported by Subramanian et al. (13). They also mentioned 
that patients who underwent sublobar resection had an 
inadequate LN examination. Therefore, in this study, we 
aimed to evaluate the roles of surgical LN dissection and 
pathological examination of N1 LN stations and their effects 
on the overall survival (OS) and disease-free survival (DFS) 
of patients who underwent lobectomies and LN dissection 
for stage IA-IIA NSCLC. We present the following article in 
accordance with the STROBE reporting checklist (available 
at http://dx.doi.org/10.21037/jtd-20-3611).

Methods

Patients

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). This study was 
approved by the Institutional Review Board of Sun Yat-sen 
University Cancer Center (IRB No. SZR2019-108). The 
requirement to obtain informed consent from the patient 

was waived. We retrospectively screened 2,911 patients 
with early-stage NSCLC who underwent radical resection 
in the thoracic surgery department of our institution from 
January 2008 to March 2018. The inclusion criteria were: (I) 
a confirmed pathological diagnosis of stage T1a-T2bN0M0 
(IA–IIA) NSCLC; (II) preoperative clinical confirmation 
of a lack of LN metastasis; (III) at least one N2 station 
examined; and (IV) R0 resection. The following exclusion 
criteria were used: (I) patients who received any form of 
neoadjuvant therapy; (II) had multiple primary cancers, 
including lung tumors as the second primary cancer; (III) a 
DFS or OS time was less than one month; and (IV) patients 
who underwent any form of sublobectomy. All patients were 
restaged according to the TNM staging criteria of the 8th 
NCCN staging system.

Surgical approach, follow-up, and survival analysis

In our center, the dissection of N1 and N2 station LNs 
was performed by the surgeons. Surgeons chose systematic 
LN dissection, LN sampling or selective mediastinal 
LN dissection according to the general condition of the 
patients, the stage of the tumor and their own habits. 
Hilar (group 10) LNs were also dissected by surgeons 
during the operation. Interlobar (group 11), lobar (group 
12), segmental (group 13) and subsegmental (group 14) 
LNs were carefully dissected ex vivo from dissected lung 
specimens by surgeons, and each LN station was examined 
independently. Pathologists evaluated the number and 
quality of LNs and confirmed the results of the pathological 
examination. We reviewed the pathology reports of each 
patient to examine the number of LNs and LN stations. 
Some patients received adjuvant chemotherapy, and whether 
a patient received ACT was determined at the discretion of 
the attending doctor. All patients attended follow-up visits 
every 3 months in the first two years after surgery, every 
6 months until 5 years and once a year thereafter. During 
each follow-up, patients had complete medical history 
reviews and physical and full laboratory check-ups. A chest 
and upper abdomen CT scan was also routinely prescribed. 
The study endpoints were OS and DFS, which were defined 
as the time from surgery to death and the time from surgery 
to first locoregional or distant recurrence or to cancer-
related death, respectively.

Statistical analysis

Statistical analyses to identify risk characteristics were 
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performed using the SPSS 22.0 software package (SPSS, 
Inc., Chicago, IL). T-tests were performed to compare 
quantitative data, and Pearson’s χ2 or Kruskal-Wallis H 
tests were used to compare categorical data between two 
groups. Next, 1:1 propensity score matching (PSM) was 
conducted to reduce the possible effects of selection bias, 
and the propensity score was calculated using a logistic 
regression model (caliper =0.10). The final covariates 
were age, sex, tumor size, 8th TNM stage, visceral pleural 
invasion (including PL1 and PL2), histology, differentiation 
degree, lymphovascular invasion, surgical approach, number 
of N2 LNs examined, thoracotomy or video-assisted 
thoracoscopic surgery (VATS), and number of N2 stations 
examined. OS and DFS were calculated using the Kaplan-
Meier method and compared with the log-rank test. A Cox 
proportional hazards regression model was constructed to 
determine prognostic factors. All factors with P<0.05 in 
the univariate analysis were included in the multivariate 
analysis. Statistical significance was set to a P value <0.05, 
and all hypotheses were two-sided.

Results

Patient characteristics

At the beginning of this study, both the OS (P=0.002) (Figure 
1A) and DFS (P=0.001) (Figure 1B) of patients with different 
numbers of N1 stations examined were significantly 
different, and patients with at least 2 N1 stations examined 
experienced a prolonged OS (P=0.002) (Figure 1C) and DFS 
(P=0.001) (Figure 1D). Therefore, we divided all patients 
into two groups: 233 patients (12%) with 0–1 N1 station 
examined and 1,702 patients (88%) with 2–5 N1 stations 
examined. A total of 1,935 patients were enrolled in this 
study, with a median age of 61 years (range from 20 to 
83 years). The median follow-up time was 60 months. A 
total of 1,493 patients suffered from adenocarcinoma, 297 
suffered from squamous cell carcinoma, and 145 patients 
with other histologies included 49 with adenosquamous 
carcinoma, 41 with lymphoepithelioma-like carcinoma, 5 
with large cell carcinoma, 5 with carcinoid carcinoma, 6 
with mixed neuroendocrine carcinoma, 6 with sarcomatoid 

Figure 1 Kaplan-Meier survival curves for patients with different number of N1 stations examined before PSM. (A) OS for patients with 
0–5 N1 stations examined; (B) DFS for patients with 0-5 N1 stations examined; (C) OS for patients with 0–1 and 2–5 N1 stations examined;  
(D) DFS for patients with 0–1 and 2–5 N1 stations examined before. PSM, propensity score matching; OS, overall survival; DFS, disease-
free survival.

100

80

60

40

20

0

100

80

60

40

20

0

100

80

60

40

20

0

100

80

60

40

20

0

O
ve

ra
ll 

su
rv

iv
la

 (%
)

O
ve

ra
ll 

su
rv

iv
la

 (%
)

Patients before PSM

Patients before PSM Patients before PSM

Patients before PSM

0      20     40     60    80    100   120   140 0      20     40     60    80    100   120   140

0      20     40     60    80    100   120   1400      20     40     60    80    100   120   140

Follow-up time (months) Follow-up time (months)

Follow-up time (months)Follow-up time (months)

D
is

ea
se

-f
re

e 
su

rv
iv

la
 (%

)
D

is
ea

se
-f

re
e 

su
rv

iv
la

 (%
)

logrank P=0.002

logrank P=0.002

logrank P=0.001

logrank P=0.001

0 N1 station

1 N1 station

2 N1 stations

3 N1 stations

4 N1 stations

5 N1 stations

0 N1 station

1 N1 station

2 N1 stations

3 N1 stations

4 N1 stations

5 N1 stations

0-1 N1 station

2-5 N1 stations

0-1 N1 station

2-5 N1 stations

A

C

B

D



2187Journal of Thoracic Disease, Vol 13, No 4 April 2021

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2021;13(4):2184-2193 | http://dx.doi.org/10.21037/jtd-20-3611

carcinoma and 33 with other rare histological types or 
undifferentiated tumors. A total of 1,752 patients underwent 
lobectomy (90.5%), 118 patients underwent lobectomy 
combined with sublobectomy in other lobes (6.1%), 35 
patients underwent lobectomy in two different lobes (1.8%), 
and 30 patients underwent pneumectomy (1.6%). More 
than half of the patients (n=1,054) underwent VATS, and 
880 patients underwent thoracotomy. Three hundred forty-
two patients received adjuvant chemotherapy. The median 
number of N2 stations examined was 3, and the median 
number of N2 LNs examined was 11. The mean number 
of N2 stations examined was 3.3 (ranging from 1 to 8), and 
the mean number of N2 LNs examined was 13.2 (ranging 
from 1 to 104). The numbers of patients with one, two, 
three, four and five N1 stations examined were 192 (9.9%), 
512 (26.5%), 664 (34.3%), 420 (21.7%) and 106 (5.5%), 
respectively. Patients with 0–1 N1 station examined were 
older (P=0.014) and had a smaller number of N2 stations 
(P=0.024) and N2 LNs (P=0.004) examined. After PSM, 
232 pairs of patients were matched at a 1:1 ratio. Table 1 
shows the characteristics of the investigated patients.

Survival analysis

After PSM, a significant difference in OS was not observed 
among patients with different numbers of N1 stations 
examined (P=0.505) (Figure 2A), and the examination of 2–5 
N1 stations did not noticeably increase OS (P=0.070) (Figure 
2B). However, the difference in the DFS of patients with 
different numbers of N1 stations examined was significant 
(P=0.041) (Figure 2C), and patients with at least 2 N1 stations 
examined experienced a prolonged DFS than patients 
with 0–1 N1 station examined (P=0.010) (Figure 2D). We 
used a Cox proportional hazards model to determine the 
independent prognostic factors for DFS. The univariate and 
multivariate analyses of OS are shown in the Table S1. All 
factors except histology, the number of N2 LNs examined 
and the number of N2 stations examined were included in 
the multivariate analysis. We identified sex (HR =0.578, 
95% CI, 0.360–0.928, P=0.023), age (HR =1.026, 95% CI, 
1.004–1.048, P=0.017), 8th TNM stage (HR =1.703, 95% CI, 
1.362–2.129, P<0.001) and number of N1 stations examined 
(2 N1 vs. 0 N1: HR =0.278, 95% CI, 0.135–0.574, P=0.001; 
3 N1 vs. 0 N1: HR =0.846, 95% CI, 0.775–0.923, P<0.001) 
as independent prognostic factors (Table 2).

We further analyzed the effect of the examination of a 
single N1 station on survival to determine which lymphatic 
drainage field should receive special attention in the N1 LN 

examination. Because group 13 and 14 LNs are sometimes 
indistinguishable, we combined them into one group. 
Patients with an examination of group 12 LNs experienced 
significantly prolonged OS (P=0.021) (Figure 3A) and DFS 
(P=0.026) (Figure 3B) than patients in whom group 12 LNs 
were not examined. Patients with an examination of LNs 
in group 13 or 14 experienced significantly prolonged OS 
(P=0.028) (Figure 3C) but not DFS (P=0.214) (Figure 3D) 
than patients without an examination of group 13 LNs. OS 
and DFS were not apparently different in patients with or 
without examinations of LNs from group 10, group 11 and 
group 14 (Figure S1).

Discussion

For patients with early-stage NSCLC, surgical resection is 
the preferred therapy, and the examination of LNs is critical 
for accurate staging. For patients who are LN negative, the 
scope of the LN examination remains controversial. The 
NCCN guidelines recommend an appropriate examination 
of the N1 LN but do not tell us what is appropriate. In this 
study, we found that the number of N1 stations examined 
was an independent prognostic factor for DFS in patients 
with T1–2N0 disease. Patients with at least two N1 stations 
examined experienced a significantly longer DFS than 
patients with 0–1 N1 station examined. The results of this 
study are potentially a useful complement to the guidelines.

Previous studies have mentioned that an adequate LN 
examination can increase the accuracy of N staging and 
improve long-term survival (14-17). Ou et al. reported better 
outcomes for patients with stage IA NSCLC in whom more 
LNs were examined. They suggested the removal of at least 
15 LNs for optimal survival prognostication. However, 
N1 and N2 LN stations were not independently analyzed 
in their study (14). Doddoli et al. reported that two N2 
stations sampled with at least 10 assessed LNs improved the 
prediction of OS and did not increase short-term surgical 
mortality (15). Dai et al. also confirmed that the retrieval of 
>10 LNs was a favorable prognostic factor for OS (17) but 
failed to evaluate the impact of the N1 station.

A retrospective study of 119 patients with T1N0 disease 
found that the local recurrence-free survival of patients 
with T1N0 disease and an inadequate examination N1 
stations was similar to patients with T1N1 disease (18).  
Cons i s t en t  w i th  the  f ind ings  o f  our  s tudy,  the 
aforementioned study showed that patients from whom 
one N1 station was removed experienced prolonged DFS 
compared with patients with no N1 stations evaluated but 

https://cdn.amegroups.cn/static/public/JTD-20-3611-supplementary.pdf
https://cdn.amegroups.cn/static/public/JTD-20-3611-supplementary.pdf
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Table 1 Patients characteristics

Characteristics

Before PSM After PSM

0–1 N1 station ex-
amined, n=233

2–6 N1 stations 
examined, n=1702

P value
0–1 N1 station 

examined, n=232
2–6 N1 stations 

examined, n=232
P value

Gender 0.483 0.849

Male 144 (61.8) 1,011 (59.4) 144 (62.1) 142 (61.2)

Female 89 (38.2) 691 (40.6) 88 (37.9) 90 (37.8)

Age (year) 61.3±9.2 59.7±9.5 0.018* 61.4±9.0 60.9±9.6 0.529

Tumor size (cm) 2.5±1.0 2.5±1.0 0.635 2.5±1.0 2.5±0.9 0.744

8th TNM stage 0.882 0.926

IA 106 (45.5) 816 (47.9) 105 (45.3) 104 (44.8)

IB-IIA 127 (54.5) 886 (52.1) 127 (54.7) 128 (55.2)

Histology 0.770 0.490

Adenocarcinoma 179 (76.8) 1,314 (77.2) 179 (34.1) 189 (81.4)

Squamous cell carcinoma 34 (14.6) 263 (15.4) 34 (14.7) 29 (12.5)

Others 20 (8.6) 125 (7.4) 19 (8.2) 14 (6.1)

Differentiation degree 0.260 0.486

Well 32 (14.8) 146 (8.7) 32 (14.8) 20 (8.6)

Moderate 118 (50.8) 939 (55.2) 118 (50.8) 130 (56.0)

Poor 82 (35.4) 614 (36.1) 82 (35.4) 82 (35.4)

Visceral pleura invasion 0.180 0.441

Negative 152 (65.2) 1,184 (69.6) 151 (65.0) 143 (61.6)

Positive 81 (34.8) 518 (30.4) 81 (35.0) 89 (38.4)

Lymphovascular invasion 0.096 0.441

Negative 219 (94.0) 1,587 (93.2) 218 (94.0) 216 (93.1)

Positive 14 (6) 115 (6.8) 14 (6) 6 (6.9)

Number of N2 stations examined 3.1±1.3 3.3±1.3 0.024* 3.1±1.3 3.2±1.3 0.416

Number of N2 LNs examined 11.7±7.7 13.5±9.0 0.004* 11.7±7.7 12.1±8.0 0.531

Surgical approach 0.993 0.508

Lobectomy 211 (90.6) 1,541 (90.5) 210 (90.5) 214 (92.2)

others 22 (9.4) 161 (9.5) 22 (9.5) 18 (7.8)

Thoracotomy or VATS 0.401 0.853

Thoracotomy 112 (48.0) 768 (45.1) 112 (48.2) 110 (47.4)

VATS 121 (52.0) 933 (54.9) 120 (51.8) 122 (52.6)

*, P<0.05. PSM, propensity score matching; VATS, video-assisted thoracoscopic surgery.
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still did not answer the question about the extent of N1 
station dissection. A study from the American College of 
Surgeons Oncology Group (ACOSOG) Z0030 (Alliance) 
trial also reported a trend toward a survival advantage by 
examining a greater number of intrapulmonary LNs (19).  
These 2 studies indicated that the examination of the 
N1 station was associated with an improved long-term 
prognosis. In addition, several studies mentioned a 
phenomenon in which the extent and quality of both N2 
and N1 LN evaluations displayed remarkable discrepancies 
during the surgical treatment of lung cancer (18,20,21). 
A hypothesis-confirming experiment revealed that 60% 
of intrapulmonary LNs were routinely discarded without 
examination, including up to 12% of pN0 specimens (22). 
These phenomena reflect the lack of consensus on the 
examination of N1 stations.

In this study, we first confirmed that the number of 
N1 stations examined was positively associated with 
DFS. Further survival analyses showed that patients 
with examinations of group 12, 13 and 14 LNs had 
survival advantages. Some researchers have explained that 
patients who have more LNs examined achieve better 
outcomes. The examination of a greater number of N1 

stations represents a large extent of N1 LNs examined, 
which might result in more accurate staging of early-
stage NSCLC (7). The stage migration effect is also a 
reasonable explanation for these results in the present 
study. An inadequate examination of N1 stations may 
result in the misclassification of some patients with a 
true N1 stage as patients with N0 stage disease, leading 
to undertreatment. Patients who should have received 
adjuvant therapy would not receive it, thereby leading to a 
poor survival outcome. These patients with shorter survival 
who should have been classified as N1 stage resulted 
in an incorrect estimation of the survival time. Some 
previous studies also identified the potential of resecting 
unidentified micrometastases as another mechanism 
explaining these results (21,23). However, in this study, 
no patients underwent sublobectomy. Micrometastases in 
intrapulmonary LNs were removed along with the lobe. 
The resection of unidentified micrometastases might not 
be a proper interpretation of the results from this study. 
Wang et al. reviewed 442 patients with pN0 disease who 
underwent radical resection and found that patients with 
examinations of LNs in groups 10–14 groups experienced 
longer OS (P=0.027) and DFS (P=0.021) than patients 

Figure 2 Kaplan-Meier survival curves for patients with different number of N1 stations examined after PSM. (A) OS for patients with 0–5 
N1 stations examined; (B) OS for patients with 0–1 and 2–5 N1 stations examined; (C) DFS for patients with 0–5 N1 stations examined;  
(D) DFS for patients with 0–1 and 2–5 N1 stations examined. PSM, propensity score matching; OS, overall survival; DFS, disease-free 
survival.
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with examinations of LNs in groups 10–12 only (24). This 
finding suggests the importance of examining LNs from 
the drainage area of the bronchi segments for the accurate 
staging of patients with early-stage NSCLC.

The reliability of the data and analyses reported in 
the present study are that the dissection of N1 LNs was 
performed by surgeons, and pathologists performed the 
pathological examination. This process of LN examination 
can enhance the detection rate of intrapulmonary LNs. 
A previous study in the community-based Memphis 

Metropolitan Area Quality of Surgical Resection cohort 
related to an incomplete intrapulmonary LN examination 
that solely relied on pathologists for the examination 
showed that a mediocre median of 4 N1 LNs were removed 
for the pathological examination (25). The median number 
of N1 LNs examined was 5 in another cohort of the 
ACOSOG Z0030 trial (26). In the present study, the median 
number of examined N1 LNs was 8. To some extent, a large 
number of N1 LNs examined was associated with a larger 
number of N1 stations examined, showing that patients in 

Table 2 Univariate and multivariate analysis of DFS for patients after PSM

Factors
Univariate analysis Multivariate analysis

HR (95% CI) P value HR (95% CI) P value

Gender 0.445 (0.286–0.693) <0.001* 0.538 (0.362–0.938) 0.026*

Age (year) 1.027 (1.007–1.048) 0.009* 1.026 (1.004–1.048) 0.018*

Tumor size (cm) 1.548 (1.297–1.847) <0.001* 1.033 (0.789–1.354) 0.811

8th TNM stage 2.825 (1.845–4.326) <0.001* 1.604 (1.100–2.339) 0.014*

Visceral pleura invasion 1.655 (1.148–2.386) 0.007* 1.140 (0.701–1.853) 0.597

Histology

Squamous cell carcinoma Ref

Adenocarcinoma 0.633 (0.401–1.000) 0.050

Others 1.088 (0.544–2.178) 0.811

Differentiation degree

Well Ref Ref 

Moderate 1.720 (0.780–3.791) 0.179 1.482 (0.666–3.300) 0.335

Poor 3.166 (1.443–6.947) 0.004* 2.144 (0.949–4.841) 0.067

Lymphovascular invasion 2.708 (1.510–4.856) 0.001* 1.906 (1.018–3.569) 0.044*

Number of N2 LNs examined 1.010 (0.987–1.034) 0.405

Number of N2 stations examined 0.982 (0.853–1.131) 0.804

Surgical approach 1.348 (0.757–2.402) 0.331

Thoracotomy or VATS 0.685 (0.469–0.999) 0.049* 0.838 (0.556–1.262) 0.398

Number of N1 stations examined

0 N1 station examined Ref Ref

1 N1 station examined 0.620 (0.356–1.079) 0.091 0.671 (0.377–1.191) 0.173

2 N1 stations examined 0.401 (0.200–0.802) 0.010* 0.476 (0.232–0.977) 0.043*

3 N1 stations examined 0.347 (0.169–0.711) 0.004* 0.269 (0.128–0.562) <0.001*

4 N1 stations examined 0.518 (0.229–1.174) 0.115 0.642 (0.279–1.477) 0.297

5 N1 stations examined 0.726 (0.165–3.188) 0.672 0.700 (0.158–2.262) 0.639

*, P<0.05. DFS, disease-free survival; PSM, propensity score matching; VATS, video-assisted thoracoscopic surgery.
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this study may have had more accurate N staging.
However, this study documented the effect of the number 

of N1 LNs examined on the survival of patients who 
underwent lobectomy. For patients who received sublobar 
resection, the effect of the number of N1 LNs examined 
is still being debated. Segmentectomy is an anatomical 
sublobar resection technique that is superior in dissecting 
intrapulmonary LNs, especially in dissecting group 12 and 
group 13 LNs, which can provide a relatively large extent 
of the examined N1 stations. However, wedge resection has 
limitations in the number of N1 LNs examined because 
wedge resection is a nonanatomical resection technique. 
Altorki et al. reviewed 160 patients with cT1N0M0 disease 
who underwent wedge resection and 129 patients who 
underwent segmentectomy and found that more N1 stations 
were examined in patients who underwent segmentectomy 
(P<0.001) (27). Ding et al. reviewed 2,864 patients with 
primary tumors <2 cm from the SEER database, including 
2,298 patients who underwent wedge resection and 566 
patients who underwent segmentectomy, and discovered 
that segmentectomy was significantly associated with the 
removal of more LNs (28). He et al. found that at least 3 
LNs must be examined in patients undergoing sublobar 

resection by analyzing 16,630 lobectomies, 3,979 wedge 
resections, and 1,119 segmentectomies from the SEER 
database. They also proposed that a greater number of LNs 
examined potentially explained why segmental resection 
resulted in a survival advantage compared with wedge 
resection (29). However, Sienel et al. revealed that the 
surgical approach (segmentectomy versus wedge resection) 
instead of the number of LNs examined was an independent 
prognostic factor for stage IA NSCLC (30). More research 
is needed to determine the extent of LNs examined in 
patients undergoing sublobectomy.

The major limitation of this single-center retrospective 
study is that patient selection bias inevitably exists. Patients 
with 0–1 N1 station examined included more elderly 
patients, which may affect the results of survival analyses. 
Therefore, we used PSM and multivariate analyses to 
eliminate bias as much as possible, but further validation 
from a multicenter database is needed. In addition, the 
data from this study did not identify a positive effect of the 
number of N2 stations examined on the prognosis, and 
we were unable to determine the optimal number of N2 
stations that should be examined. Furthermore, the pattern 
of recurrence and how it was affected by the number of N1 

Figure 3 Kaplan-Meier survival curves for patients with a single N1 station examined after PSM. (A) OS for patients with and without group 
12 examined; (B) DFS for patients with and without group 12 examined; (C) OS for patients with and without group 13 or 14 examined; 
(D) DFS for patients with and without group 13 or 14 examined. PSM, propensity score matching; OS, overall survival; DFS, disease-free 
survival.
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stations examined are valuable topics to be investigated. 
However, the pattern of recurrence was unavailable in some 
patients, and we were unable to analyze how recurrence was 
affected by the number of N1 stations examined.

Conclusions

For patients with stage I-IIA NSCLC who underwent 
lobectomy, a larger extent of N1 station examination was 
associated with prolonged DFS. Based on our findings, we 
recommend the dissection and pathological examination 
of at least 2 N1 stations. In particular, the LNs from the 
lobar and segmental drainage fields should be dissected 
and pathologically examined. These findings should be 
confirmed in a large, prospective randomized clinical study.
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