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Abstract
Objectives  The 9th edition of the lung cancer tumor-node-metastasis (TNM) staging system downgrades certain 
non-small cell lung cancer (NSCLC) patients from stage IIIA (T1N2) to IIB(T1N2a). This study aimed to externally 
validate this stage adjustment.

Methods  Consecutive resected stage IIB and IIIA (the 9th edition of lung cancer TNM staging manual) NSCLC 
patients were included. Stage IIB was divided into groups A, B, and C according to lymph node involvement. Group 
A, patients who having single-station N2 without N1 involvement; Group B, patients who having single-station N2 
with N1 involvements; Group C, patients who having station N1 involvement or N0. The stage IIIA patients divided 
into Group D. Overall survival (OS) and disease-free survival (DFS) were compared using the Kaplan-Meier method, 
with propensity score matching (PSM) employed to mitigate potential biases. COX regression models were utilized to 
assess prognostic differences.

Results  224 stage IIB and 227 stage IIIA cases was included. There were 38, 66 and 120 patients in the Group A, B 
and C, respectively. Univariate COX analysis indicated comparable prognoses between the Group A and Group C 
patients, whereas Group B patients exhibited poorer outcomes. Upon combining the Group A and Group C patients, 
multivariate COX analysis demonstrated a significantly worse prognosis for Group B patients compared to those with 
Group A + C patients (OS, P = 0.035; DFS, P = 0.021). Further comparisons between Group B and Group D patients, 
following PSM analysis, indicated similar survivals (OS: P = 0.390; DFS: P = 0.210).

Conclusion  In the 9th edition of the lung cancer TNM staging system, the prognosis of stage IIB N2a2 patients was 
worse than that of remaining stage IIB patients but comparable to that of stage IIIA patients. We proposed that stage 
IIB N2a2 patients should be maintained as stage IIIA.
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Introduction
Lung cancer is the most malignant tumor with the 
highest incidence and mortality in the world [1]. 
Non-small cell lung cancer (NSCLC) constitutes 
approximately 85% of cases [2]. The lung cancer 
tumor-node-metastasis (TNM) staging manual, pro-
posed by the International Association for the Study 
of Lung Cancer, serves as the cornerstone for the stan-
dardized treatment of patients with NSCLC [3, 4].

In 2024, the 9th edition of TNM staging manual for 
lung cancer [3] was released, maintaining the exist-
ing T staging without alterations. However, notable 
updates were made to N staging, introducing N2 sub-
categories (N2a: single-station N2 metastasis; N2b: 
multi-station N2 metastasis) [3]. Additionally, the M 
staging was further refined, with M1c now subdivided 
into M1c1 (multiple extra-thoracic metastases in one 
organ) and M1c2 (multiple extra-thoracic metasta-
ses in multiple organs) [3, 5]. From the TNM staging 
standpoint, T1N1, formerly assigned to stage IIB, has 
been reclassified to stage IIA. Conversely, T1N2, pre-
viously designated as stage IIIA, has been subdivided 
into T1N2a (stage IIB) and T1N2b (stage IIIA) [3].

The revisions introduced in the latest staging edition 
necessitate external validation to confirm their accu-
racy and generalizability. Within this manuscript, we 
direct our attention to a specific subgroup of patients 
transitioning from stage IIIA to IIB (T1N2a). Previous 
studies suggested that skip N2 metastasis is associ-
ated with improved survivals in N2 lung cancer [6–9]. 
Therefore, we further separated stage IIB patients into 
three subgroups: Group A, patients who having single-
station N2 without N1 involvement; Group B, patients 
who having single-station N2 with N1 involvements; 
Group C, patients who having station N1 involvement 
or N0. In this study, we set out to investigate poten-
tial prognostic differences among stage IIB NSCLC 
patients and further externally validate the stage IIB 
classification in the 9th edition of lung cancer TNM 
staging manual.

Materials and methods
Study population
We systematically reviewed the clinical records of 
7,931 patients diagnosed with pulmonary malignant 
tumors in our department between 1999 and 2018 
(PKUPHTOI dataset). This well-managed dataset has 
been used before [10–13]. Inclusion criteria were as 
follows: (1) Diagnosis of NSCLC; (2) Underwent surgi-
cal resection; (3) stages IIB and IIIA (the 9th edition of 

lung cancer TNM staging manual). Exclusion criteria 
comprised: (1) Age < 18 years; (2) Presence of N3 dis-
ease; (3) Presence of M1 disease; (4) R1/R2 resection; 
(5) Su-blobar resection; (6) Non-systematic lymph 
node dissection; (7) Primary lung cancer; (8) Receipt 
of neoadjuvant therapy; (9) History of previous malig-
nancies; (10) Unavailability of clinicopathological data. 
Finally, a total of 2051 eligible patients were enrolled, 
including 224 stage IIB patients and 227 stage IIIA 
patients. Figure 1 illustrates the patient selection pro-
cess. Based on the lymph node metastasis status, the 
stage IIB patients were further divided into three cat-
egories: Group A, Group B, and Group C. The stage 
IIIA patients divided into Group D.

Surgical procedure
We included only patients who underwent radical sur-
gical resection and systemic mediastinal lymph node 
dissection to ensure accurate N staging. The standard 
protocol of surgery was similar to the one previously 
described by Xu et.al [14]. Systemic lymphadenectomy 
was defined as mediastinal lymph node dissection of 
at least 3 stations, including station 7 (the subcarinal 
lymph node), from station 4 L, 5, 6, 7, 8 and 9 for the 
left-side NSCLCs and station 2R, 3 A, 4R, 7, 8 and 9 for 
the right-side NSCLCs. In addition, at least 6 lymph 
nodes were harvested. As for N1 station lymph nodes, 
in routine, the station 10, 11 and 12 were dissected 
intraoperatively. The station 13 and 14 lymph nodes 
were dissected by resident doctors from the excised 
specimen, but this procedure was not mandatory.

Follow-up
Routine follow-up strategies were conducted as pre-
viously reported [12]. Follow-up data were collected 
through medical record reviews, patient consultations, 
and telephonic interviews. Our center adheres to a 
rigorous postoperative follow-up protocol, involving 
assessments every three months during the initial two 
years post-surgery, biannually for the subsequent three 
to five years, and annually thereafter. Each follow-up 
includes physical examinations, serum tumor marker 
monitoring, and chest CT scans, with additional imag-
ing performed as clinically indicated. The primary 
endpoints of this study were overall survival (OS) and 
disease-free survival (DFS). OS was defined as the 
period from the date of diagnosis to all-cause death 
or the date of last follow-up. DFS was defined as the 
period from the date of diagnosis to the date of disease 
recurrence, death or the last follow-up.

Keywords  Non-small cell lung cancer, Stage IIB, Stage IIIA, Prognosis, The 9th edition of the lung cancer TNM staging 
system
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Statistical analysis
Statistical analysis was conducted using IBM SPSS Sta-
tistics (version 27.0.1, IBM Corp, Armonk, NY, USA) 
and R version 4.3.1 (The R Foundation for Statistical 
Computing, Vienna, Austria; ​h​t​t​p​:​/​/​w​w​w​.​r​-​p​r​o​j​e​c​t​.​o​
r​g​​​​​)​. Categorical variables were presented as frequen-
cies and percentages and compared using Pearson’s 
chi-square test or Fisher’s exact test. The Shapiro-
Wilk test was utilized to assess whether data follows 
a normal distribution. Non-normally distributed con-
tinuous variables were described using medians and 
ranges and compared using the Mann-Whitney U test. 
Survival rates were assessed using the Kaplan-Meier 
method and the log-rank test. Bonferroni’s adjust-
ment was applied in comparisons involving multiple 
subgroups in the 1:1 analysis. To mitigate bias aris-
ing from disparate baseline characteristics, one-to-
one propensity score matching (PSM) was performed 

utilizing the R package “MatchIt” (method = nearest, 
replace = FALSE). Univariate and multivariate Cox 
proportional hazards regression analysis (forced enter 
method) was employed to explore the prognostic fac-
tors, with hazard ratios (HR) and 95% confidence 
intervals (CI) serving as statistical indicators to ascer-
tain independent prognostic factors. The proportional 
hazards assumption was checked using the Schoenfeld 
residuals. A two-tailed P value < 0.05 was considered 
statistically significant.

Results
Clinicopathological characteristics
Based on the aforementioned inclusion and exclusion 
criteria, a total of 2,051 eligible patients were identi-
fied, among which 224 were classified as stage IIB 
and 227 were classified as stage IIIA. There were 38 
patients in Group A, 66 in Group B, and 120 in Group 

Fig. 1  The patient selection flow chart. NSCLC, non-small cell lung cancer; TNM, tumor-node-metastasis classification system; AIS, adenocarcinoma in situ
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C. The clinicopathological characteristics of the stage 
IIB patients are summarized in Table  1. The median 
age was 63 years (range: 32–86 years), with a predomi-
nance of male patients (72.8%). Patients in the Group 
B exhibited a higher incidence of adenocarcinoma his-
tology (P < 0.001), VPI (P = 0.02), LVI (P = 0.001), and 
postoperative complications (P = 0.007) compared to 
the other two subgroups. Additionally, a higher pro-
portion of patients in the Group B received postopera-
tive adjuvant therapy (P = 0.004).

Patients in Group B and D were matched using 
PSM method, resulting in 66 well-matched pairs. The 
clinicopathological characteristics between Group B 
and Group D patients were well balanced after PSM 
(Table 2).

Prognosis analysis
Pairwise comparisons of survival among Groups A, 
B, and C using Kaplan-Meier and Bonferroni correc-
tion showed that Group B patients had the worst OS 
(5-years OS rate: 73.0% vs. 59.5% vs. 62.7%, P = 0.078, 
Fig.  2A; 5-years DFS rate: 65.5% vs. 35.5% vs. 56.6%, 
P = 0.007, Fig.  2B), while there was no difference 
in either OS or DFS between Group A and Group C 
patients (5-years OS rate: P = 0.439; 5-years DFS rate: 
P = 0.398). These results were further supported by 
univariate results (OS: Fig. 2C; DFS: Fig. 2D).

Based on the aforementioned findings, we further 
combined Group A and Group C into Group A + C, 
again compared with Group B, showing a significant 
difference in both DFS and OS between these two 
groups (5-year OS rate: 65.2% vs. 59.5%, P = 0.03, 
Fig.  3A; 5-year DFS rate: 58.8% vs. 35.5%, P = 0.002, 
Fig. 3B). The Cox analysis (Univariable: Table S1; Mul-
tivariable: Table S2) further confirmed that patients 
in the Group A + C had better prognosis than those in 
Group B (OS HR: 1.556, P = 0.035, Fig.  3C, Table S1; 
DFS HR: 1.626, P = 0.021; Fig. 3D, Table S2).

Prognostic comparisons between Group B and Group D 
patients
The survival outcomes of patients in the Group B and 
D were compared. Before PSM, there was no signifi-
cant disparity in survivals between these two groups 
(OS: P = 0.727, Fig.  4A; DFS: P = 0.482, Fig.  4B). After 
PSM, the survival rates between the two groups 
remained statistically similar (5-year OS rate: 59.5% vs. 
56.4%, P = 0.390, Fig. 4C; 5-year DFS: 35.5% vs. 46.2%, 
P = 0.210 Fig.  4D). Univariate Cox analysis further 
indicated no significant differences in OS and DFS 
between the two groups (OS:P = 0.391, Fig.  5A, Table 
S3; DFS:P = 0.212, Fig. 5B, Table S4).

Discussion
Our research team possesses a wealth of experience 
in the refinement of lung cancer TNM staging, having 
actively contributed to the advancement of previous 
iterations [13, 15–21]. We have previously observed 
variations in prognosis among NSCLC patients 
within the same TNM stage [16–19]. In this study, we 
aimed to assess prognostic differences among NSCLC 
patients in different stage IIB subgroups based on 
the 9th edition TNM staging criteria. Our findings 
revealed that the prognosis of stage IIB N2a2 (single-
station N2 with N1 involvements) patients were sig-
nificantly inferior to that of other stage IIB patients 
but comparable to that of stage IIIA patients. Con-
sequently, we proposed that part of stage IIB (N2a2) 
patients should be maintained as stage IIIA. However, 
further validation is warranted to corroborate our 
conclusion.

As of now, there has been no research exploring 
and validating the rationality of downstaging certain 
patients, such as T1N2a patients, in the 9th edition 
TNM staging criteria. Our study specifically focuses 
on this patient subset and utilizes our center’s well-
maintained data to validate this new staging adjust-
ment. Following rigorous statistical analyses including 
multivariate Cox analysis and PSM, our study inno-
vatively proposed that patients with T1N2a1 diseases 
should indeed be down-staged to stage IIB, consistent 
with the 9th edition TNM staging criteria. However, 
patients with T1N2a2 diseases should remain classi-
fied as stage IIIA. Our research holds significant clini-
cal implications, as accurate TNM staging constitutes 
the fundamental cornerstone for guiding subsequent 
patient management strategies. Our findings raise 
the possibility that certain NSCLC patients classified 
as stage IIB according to the 9th edition TNM stag-
ing criteria may be underestimated. The imprecise 
staging might ultimately have detrimental effects on 
their treatment and surveillance. For instance, in clini-
cal practice, when physicians encounter patients with 
stage T1N2a2, they classify these patients as stage IIB. 
Relative to the previous classification as stage IIIA, 
clinicians might incline toward recommending less 
aggressive treatment modalities and less intensive sur-
veillance strategies to these patients. However, such 
approaches may unfavorably impact the prognosis of 
these individuals.

In previous studies, several clinical series have 
reported the favorable prognosis of skip metasta-
sis (N2a1) [6–9]. Therefore, it is necessary to further 
investigate the prognosis of patients with skip metas-
tasis (N2a1) and sequential metastasis (N2a2) among 
those diagnosed with stage IIB (N2a). Our results 
were consistent with prior studies that the prognostic 
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Table 1  The baseline characteristics of the included stage IIB NSCLC patients
Characteristic Group A (n = 38) Group B (n = 66) Group C (n = 120) P
Sex 0.124
  Male 26 (68.4%) 43 (65.2%) 94 (78.3%)
  Female 12 (31.6%) 23 (34.8%) 26 (21.7%)
Age, years 0.103a

  Median (range) 60.5 (37–86) 61 (37–81) 64.5 (32–80)
Smoking 0.083
  No 21(55.3%) 33(50.0%) 45(37.5%)
  Yes 17(44.7%) 33(50.0%) 75(62.5%)
Family tumor history 0.110
  Without 38 (100%) 60 (90.9%) 107 (89.2%)
  With 0 (0.0%) 6 (9.1%) 13 (10.8%)
Preoperative comorbidity 0.239
  Without 14 (36.8%) 23 (34.8%) 56 (46.7%)
  With 24 (63.2%) 43 (65.2%) 64 (53.3%)
BMI 0.328b

  < 18.5 1 (2.6%) 2 (3.0%) 5 (4.2%)
  18.5–24 13 (34.2%) 29 (43.9%) 62 (51.7%)
  >=24 24 (63.2%) 35 (53.0%) 53 (44.2%)
ASA grade 0.573b

  1 5 (13.2%) 13 (19.7%) 26 (21.7%)
  2 30 (78.9%) 52 (78.8%) 87 (72.5%)
  3 3 (7.9%) 1 (1.5%) 6 (5.0%)
  4 0 (0.0%) 0 (0.0%) 1 (0.8%)
Surgical type <0.001
  Thoracoscope 32 (84.2%) 58 (87.9%) 73 (60.8%)
  Thoracotomy 6 (15.8%) 8 (12.1%) 47 (39.2%)
Surgical extent 0.146b

  Lobectomy 34 (89.5%) 60 (90.9%) 95 (79.2%)
  Bi-lobectomy 3 (7.9%) 5 (7.6%) 13 (10.8%)
  Pneumonectomy 1 (2.6%) 1 (1.5%) 12 (10.0%)
Histology <0.001
  Adenocarcinoma 28 (73.7%) 54 (81.8%) 44 (36.7%)
  Squamous 9 (23.7%) 8 (12.1%) 64 (53.3%)
  Other 1 (2.6%) 4 (6.1%) 12 (10.0%)
VPI 0.020
  Without 30 (78.9%) 34 (51.5%) 77 (64.2%)
  With 8 (21.1%) 32 (48.5%) 43 (35.8%)
LVI 0.001
  Without 27 (71.1%) 36 (54.5%) 96 (80.0%)
  With 11 (28.9%) 30 (45.5%) 24 (20.0%)
Postoperative complications 0.007b

  Without 35 (92.1%) 60 (90.9%) 119 (99.2%)
  With 3 (7.9%) 6 (9.1%) 1 (0.8%)
Adjuvant therapy 0.004
  Not performed 17 (44.7%) 19 (28.8%) 65 (54.2%)
  Performed 21 (55.3%) 47 (71.2%) 55 (45.8%)
a Kruskal-Wallis H test

b Fisher’s exact test

Group A, patients who having single-station N2 without N1 involvement; Group B, patients who having single-station N2 with N1 involvements; Group C, patients 
who having station N1 involvement or N0.BMI, body mass index; ASA, American society of anesthesiologist physical status classification system; VPI, visceral pleural 
invasion; LVI, lympho-vascular invasion
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Table 2  The baseline characteristics of the Group B and D patients before and after PSM
Characteristic Before PSM After PSM

Group B (n = 66) Group D (n = 227) P Group B (n = 66) Group D (n = 66) P
Sex 0.408 0.854
  Male 43 (65.2%) 160 (70.5%) 43 (65.2%) 44 (66.7%)
  Female 23 (34.8%) 67 (29.5%) 23 (34.8%) 22 (33.3%)
Age, years 0.401a 0.577a

  Median (range) 61 (37–81) 61 (34–81) 61 (37–81) 62 (34–81)
Smoking 0.240 0.862
  No 33 (50.0%) 95 (41.9%) 33 (50.0%) 32 (48.5%)
  Yes 33 (50.0%) 132 (58.1%) 33 (50.0%) 34 (51.5%)
Family tumor history 0.581 0.753
  Without 60 (90.9%) 213 (93.8%) 60 (90.9%) 61 (92.4%)
  With 6 (9.1%) 14 (6.2%) 6 (9.1%) 5 (7.6%)
Preoperative comorbidity 0.204 0.157
  Without 23 (34.8%) 99 (43.6%) 23 (34.8%) 31 (47.0%)
  With 43 (65.2%) 128 (56.4%) 43 (65.2%) 35 (53.0%)
BMI 0.406 0.501b

  < 18.5 2 (3.0%) 11 (4.8%) 2 (3.0%) 4 (6.1%)
  18.5–24 29 (43.9%) 116 (51.1%) 29 (43.9%) 33 (50.0%)
  >=24 35 (53.0%) 100 (44.1%) 35 (53.0%) 29 (43.9%)
ASA grade 0.605 0.306b

  1 13 (19.7%) 47 (20.7%) 13 (19.7%) 13 (19.7%)
  2 52 (78.8%) 171 (75.3%) 52 (78.8%) 48 (72.7%)
  3 1 (1.5%) 9 (4.0%) 1 (1.5%) 5 (7.6%)
  4 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Surgical type 0.005 1.000
  Thoracoscope 58 (87.9%) 161 (70.9%) 58 (87.9%) 58 (87.9%)
  Thoracotomy 8 (12.1%) 66 (29.1%) 8 (12.1%) 8 (12.1%)
Surgical extent 0.069 0.266b

  Lobectomy 60 (90.9%) 192 (84.6%) 60 (90.9%) 60 (90.9%)
  Bi-lobectomy 5 (7.6%) 12 (5.3%) 5 (7.6%) 2 (3.0%)
  Pneumonectomy 1 (1.5%) 23 (10.1%) 1 (1.5%) 4 (6.1%)
Histology 0.003 0.118b

  Adenocarcinoma 54 (81.8%) 138 (60.8%) 54 (81.8%) 49 (74.2%)
  Squamous 8 (12.1%) 77 (33.9%) 8 (12.1%) 16 (24.2%)
  Other 4 (6.1%) 12 (5.3%) 4 (6.1%) 1 (1.5%)
VPI 0.250 0.159
  Without 34 (51.5%) 135 (59.5%) 34 (51.5%) 42 (63.6%)
  With 32 (48.5%) 92 (40.5%) 32 (48.5%) 24 (36.4%)
LVI 0.694 0.164
  Without 36 (54.5%) 130 (57.3%) 36 (54.5%) 28 (42.4%)
  With 30 (45.5%) 97 (42.7%) 30 (45.5%) 38 (57.6%)
Postoperative complications 0.968 0.572
  No 60 (90.9%) 206 (90.7%) 60 (90.9%) 58 (87.9%)
  Yes 6 (9.1%) 21 (9.3%) 6 (9.1%) 8 (12.1%)
Adjuvant therapy 0.006 0.554
  No 19 (28.8%) 109 (48.0%) 19 (28.8%) 16 (24.2%)
  Yes 47 (71.2%) 118 (52.0%) 47 (71.2%) 50 (75.8%)
a Mann-Whitney U test

b Fisher’s exact test

Group B, patients who having single-station N2 with N1 involvements; Group D, patients with stage IIIA; BMI, body mass index; ASA, American society of 
anesthesiologist physical status classification system; VPI, visceral pleural invasion; LVI, lympho-vascular invasion
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outcomes of N2a1 patients resembled those of other 
stage IIB patients, which underscored the legitimacy of 
downstaging such individuals from stage IIIA to stage 
IIB. For the observed phenomenon of better progno-
sis in N2a1 patients compared to poorer prognosis in 
N2a2 patients, our interpretations were as follows: (1) 
patients with N2a2 status typically harbored a greater 
tumor burden, a factor previously associated with 
poorer prognosis in existing literature [6, 9, 22]; (2) due 
to incomplete lymph node dissection or limitations 
in pathological diagnostic techniques, N2a2 patients 
may indeed present with multi-station N2 lymph node 
involvements. However, given our stringent inclusion 
criteria, which exclusively included patients undergo-
ing systematic lymph node dissection, coupled with 
the esteemed reputation of our pathology department 
as one of the premier medical pathology centers in 
mainland China, the likelihood of this scenario is con-
sidered minimal; (3) the occurrence of skip metasta-
sis (N2a1) is attributed to several factors. One of the 
main reasons is the anatomical connectivity within the 

lymphatic system [23, 24]. Abundant lymphatic vessels 
and networks beneath the pleura provide a direct path-
way for tumor cells to bypass the intrapulmonary and 
hilar lymph nodes, draining directly into the ipsilat-
eral mediastinal lymph nodes. In theory, without these 
direct pathways, tumors may only metastasize to the 
hilar lymph nodes, failing to extend to the mediastinal 
lymph nodes. Therefore, N2a1 and N1 patients might 
have similar prognosis.

Our study had several limitations that warrant con-
sideration. Firstly, it was a single-center retrospec-
tive study, inherently susceptible to bias. Secondly, 
although this study utilized a large dataset spanning 
nearly 20 years, the stringent inclusion and exclusion 
criteria resulted in a relatively small sample size within 
the stage IIB subgroups. This is undoubtedly a signifi-
cant limitation of our study, as it potentially limits the 
statistical power of our results. Therefore, our conclu-
sions require further validation by additional studies. 
Future research with larger sample sizes across mul-
tiple centers is necessary to strengthen the findings. 

Fig. 2  Kaplan–Meier estimates of survivals and univariate Cox analysis of stage IIB patients (Group A vs. Group B vs. Group C). (A) overall survival curves; 
(B) disease-free survival curves; (C) forest plot: univariate Cox analysis of overall survival; and (D) forest plot: univariate Cox analysis of disease-free survival. 
HR: hazard ratio; CI, confidence interval; Group A, patients who having single-station N2 without N1 involvement; Group B, patients who having single-
station N2 with N1 involvements; Group C, patients who having station N1 involvement or N0
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Lastly, it remains uncertain whether the conclusions 
drawn from our exploration of pathological staging in 
this article are equally applicable to clinical staging. 
Our database lacks detailed records of clinical lymph 
node metastasis. Therefore, more detailed data are 
needed to validate our findings.

Conclusion
In conclusion, our study indicated that the progno-
sis of stage IIB (N2a2) patients was inferior to that of 
other stage IIB patients but comparable to that of stage 
IIIA patients. Thus, we propose to retain classification 
IIB (N2a2) in stage IIIA. However, our conclusions 
warranted further validations.

Fig. 3  Kaplan–Meier estimates of survivals and multivariate Cox analysis of stage IIB patients (Group A + C vs. Group B). Considering the similar prognosis 
between patients in the Group A and Group C, we combined these two groups into a single group: Group A + C. (A) overall survival curves; (B) disease-free 
survival curves; (C) forest plot: multivariate Cox analysis of overall survival; and (D) forest plot: multivariate Cox analysis of disease-free survival. HR: hazard 
ratio; CI, confidence interval; Group A, patients who having single-station N2 without N1 involvement; Group B, patients who having single-station N2 
with N1 involvements; Group C, patients who having station N1 involvement or N0
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Fig. 5  Univariate Cox analysis of the Group B and Group D patients after PSM. (A) overall survival; (B) disease-free survival. PSM, propensity score match-
ing; HR: hazard ratio; CI, confidence interval; Group B, patients who having single-station N2 with N1 involvements; Group D: stage IIIA patients

 

Fig. 4  Kaplan–Meier estimates of survivals differences between Group B and Group D patients both before PSM and after PSM. (A) overall survival before 
PSM; (B) disease-free survival before PSM; (C) overall survival after PSM; and (D) disease-free survival after PSM. PSM, propensity score matching; Group B, 
patients who having single-station N2 with N1 involvements; Group D: stage IIIA patients
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