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Introduction

Despite advances in targeted therapy and immunotherapy, 
the long-term survival of patients with advanced-stage lung 
cancer remains poor (1), and a large proportion of patients 
have mediastinal lymph node (LN) metastases when they 

are first diagnosed. Moreover, whether surgery should 
be used to treat pathologically confirmed stage IIIA (N2) 
non-small cell lung cancer (NSCLC) patients remains 
controversial (2), randomized controlled trials have failed to 
confirm that surgery as part of multidisciplinary treatment 
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has any advantage over radical chemoradiotherapy in 
pathologically confirmed IIIA-N2 patients (3,4). However, 
previous studies have included patients with T3–T4 
tumors according to the 7th edition of the American Joint 
Committee on Cancer (AJCC) staging system, and IIIA 
(N2) NSCLC is a heterogeneous diagnosis. Surgery 
combined with multidisciplinary therapy is widely accepted 
and is recommended by the National Comprehensive 
Cancer Network (NCCN) to treat selected patients with 
N2 NSCLC, namely those T1–2 or non-invasive T3  
NSCLC (5). Furthermore, N status is still the most 
important factor in the development of therapeutic 
strategies; in particular, surgery is not recommended in 
patients with multi-station N2 and bulky N2, because such 
patients have relatively poor prognosis (6). However T stage 
also plays an important role in the postoperative survival 
of patients with N2 NSCLC (7,8), and tumor size is the 
greatest contributor to T stage among patients with T1–2 
or non-invasive T3 NSCLC.

 The 8th edition of the AJCC lung cancer TNM staging 
system made considerable revisions to the size division of 
T stage classification, stage IIIA-N2 was confined within 
T1–2 at a tumor size of ≤5 cm; smaller than in the 7th 
edition staging system; this indicated the importance of 
tumor size in such patients (9). Tumor size was reported to 
be correlated with postoperative outcomes in patients with 
IIIA-N2 NSCLC (7). However, no systemic assessment 
of survival differences according to tumor size has been 
conducted in these patients; therefore, it remains unclear 
whether and how clinicians should consider size when 
making decisions about surgery. Hence, we aimed to 
evaluate survival differences in patients with different sizes 
of resected stage IIIA-N2 NSCLC; patients were stratified 
into 0–2, 2–4 and 4–5 cm groups, based on their survival 
differences. A nomogram was established to predict the 
survival of patients after surgery and was validated with 
independent data. 

We present the following article in accordance with the 
TRIPOD reporting checklist (available at https://dx.doi.
org/10.21037/jtd-21-428).

Methods

Patient population

The SEER data were acquired from a public access 
database using SEER*Stat. We only extracted patients who 
underwent surgery and were histologically diagnosed with 

NSCLC as their first primary malignant tumor between 
2005 and 2015. Patients were restaged according to the 8th 
edition staging system using records in the Collaborative 
Stage Data Collection System; pathological information 
after surgery such as tumor size, invasion extension, LN 
metastasis, and distant metastasis were obtained from the 
Collaborative Stage Data. Chemotherapy and radiotherapy 
treatment information was also acquired from the 
“radiation/chemotherapy databases” of SEER, but only the 
sequence of radiotherapy with surgery was recorded in the 
database; the sequence of chemotherapy with surgery was 
not available. Moreover, chemotherapy regimens were not 
available for a more detailed analysis. Only surgical IIIA-N2 
patients were selected, and patients with no clear data on 
tumor size, surgery type, or positive LNs were excluded.

To match the time span of the SEER data, patients who 
underwent surgery between 2005 and 2015 in the thoracic 
surgery department of Shanghai Zhongshan Hospital, Fudan 
University, were extracted and restaged according to the 
8th edition staging system using postoperative pathological 
information. Clinical characteristics and restaging were 
based on the hospital’s clinical records, with no survival 
data available before the study was completed. Follow-up of 
patients was performed through telephone every 3 months 
until September 2018. Patients pathologically diagnosed 
with IIIA-N2 NSCLC were included in the validation 
cohort. All patients provided informed consent for the use 
of their clinical information before surgery and the study 
was approved by the institutional review board. Patients 
from both SEER and Zhongshan with pathological stage 
IIB-N1 NSCLC were also extracted as a baseline for overall 
survival (OS) comparison. The study was conducted in 
accordance with the Declaration of Helsinki (as revised in 
2013).

Statistical analyses

The χ2 test was used to compare categorical variables, and 
analysis of variance to compare continuous variables. OS 
and survival curves were estimated using the Kaplan-Meier 
method and Cox proportional hazards model analysis. A 
Cox regression model was established with SEER data to 
obtain the hazard ratio (HR) of each tumor size compared 
with tumors of ≤1 cm. Regression models were assessed 
using the concordance index (C-index) with “R” software. 
A nomogram was depicted with “R” based on the Cox 
regression model. SPSS and “R” software were used for 
data analysis.

https://dx.doi.org/10.21037/jtd-21-428
https://dx.doi.org/10.21037/jtd-21-428


4116 Zhang et al. Tumor size predicts surgical IIIA-N2 prognosis

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2021;13(7):4114-4124 | https://dx.doi.org/10.21037/jtd-21-428

Results

Patients and characteristics

Of 5,512 patients with stage IIIA-N2 NSCLC, 1,384 had 
incomplete information about grade, surgery method, 
examined LNs, positive LNs or tumor sizes; hence, all 
these patients were excluded, 4,128 patients with complete 
information from SEER were included. A total of  
5,412 patients with pathological stage IIB-N1 NSCLC 
were extracted for baseline comparison at the same time. 
A total of 583 patients with stage IIIA-N2 NSCLC treated 
at Zhongshan Hospital, Shanghai, China were included; 
25 of them had no follow-up information, and the median 
follow-up time was 43 months. A baseline comparison was 
performed in 374 patients with pathological stage IIB-N1 
NSCLC. The characteristics of both cohorts are listed 
in Tables 1 and 2. The mean age of the SEER cohort was  
65.1 years, 32.3% of them were over 70 years old, while the 
mean age of the validation cohort was 58.8 years, and 11.3% 
of them were over 70 years. Lobectomy was the major 
surgery type in both cohorts; the SEER cohort had a higher 
rate of local resection (10.5% vs. 1.0%). Adenocarcinoma 
accounted for the largest proportion of tumors (73.7% 
in the SEER and 80.9% in the validation cohort). Fewer 
patients in the validation cohort received chemotherapy 
(42.2% vs. 71.2%). In the SEER cohort, 7.8% of patients 
received pre-operative radiotherapy, and 34.8% received 
post-operative radiotherapy, while the equivalent rates were 
1.4% and 8.2% in the validation cohort. The 5-year survival 
rates were 45.5% and 40.9% in the SEER and validation 
cohorts, with median survival times of 51 and 48 months, 
respectively. 

Prognosis was worse in patients with greater tumor size

The Kaplan-Meier survival curves of patients with different 
size hierarchies are shown in Figure 1. The 5-year survival 
rates of patients were 65.8%, 52.3%, 44.4%, 43.4% and 
36.9% in the 1-, 2-, 3-, 4- and 5-cm hierarchy groups 
respectively. Cox regression analysis was conducted, 
adjusted for age, sex, surgery type, grade, size hierarchy, 
examined LNs, positive LNs, central bronchus invasion, 
pleural invasion, and chemotherapy. The HR of patients 
with different tumor size hierarchies compared to those 
with 1 cm tumors is shown in Figure 2A. The OS curves of 
different size hierarchies, ascertained with Cox regression 
analysis, showed similar trends to the Kaplan-Meier survival 
curves (Figure 2B). Based on these survival differences, 

patients were stratified into 0–2, 2–4 and 4–5 cm groups 
in both cohorts. The 5-year survival rate was significantly 
lower when the tumor size was greater in the SEER cohort 
(53.7%, 43.9%, 36.9%, P<0.001), and the median survival 
times were 68, 48, and 36 months, respectively (Figure 3A); 
the IIB-N1 group had a similar 5-year OS to the 0–2 cm 
group (55.3%; P=0.126), as well as a median survival time of 
77 months. In the validation cohort, the 5-year OS rates of 
the three size groups were 54.1%, 38.4% and 33.8%, with 
median survival times of 64, 46, and 40 months, respectively 
(Figure 3B). The 0–2 cm group had better survival than the 
2–4 cm (P=0.008) and 4–5 cm groups (P=0.005), but similar 
survival to the IIB-N1 NSCLC group from the validation 
cohort (P=0.77); the 2–4 cm group showed no significant 
differences from the 4–5 cm group (P=0.417). Cox 
regression analysis showed the same trend as the Kaplan-
Meier method in both cohorts (data not shown).

Tumor size was correlated with other risk factors

The characteristics of patients in different size groups from 
the SEER and the validation cohorts are listed in Tables 1 
and 2. Tumor size was correlated with other risk factors, 
in the SEER cohort the large tumor group tended to have 
more patients aged >70 years (P=0.002), more male patients 
(P<0.001), more grade III/IV patients (P=0.008), more 
patients with ≥5 positive LNs (P<0.001), more pleural or 
central bronchus invasion (P<0.001), more patients with ≥6 
positive LNs (P<0.001), and more instances of pre-operative 
radiotherapy(P=0.006). However, the large tumor group 
had fewer patients with adenocarcinoma (P<0.001) and less 
local resection (P<0.001) than the 0–2 cm tumor group. 
In the validation cohort, larger tumor size was correlated 
with more males (P=0.002), more central bronchus invasion 
(P<0.001) and less adenocarcinoma (P<0.001). 

Developing a prognostic nomogram

A Cox regression model was established based on10-year 
survival data, including all the correlated risk factors. Age 
>70 years, male sex, local resection, grade III/IV, tumor 
size of 2–4 or 4–5 cm, ≤5 examined LNs, ≥4 positive LNs, 
central bronchus invasion, pleural invasion, and absence of 
chemotherapy were all considered independent risk factors 
for unfavorable survival. The P values of all risk factors with 
univariate and multivariate analyses and HRs are listed in 
Table 3. The cut-off values of age, examined LNs count, 
and positive LNs count were determined using the Cox 
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Table 1 Characteristics of pathological IIIA-N2 patients receiving surgery stratified by tumor size from SEER 

Characteristics 0–2 cm (N=1,093) (%) 2–4 cm (N=2,404) (%) 4–5 cm (N=631) (%) Total (N=4,128) (%) P

Age 0.002

≤70 785 (71.8) 1,583 (65.8) 428 (67.8) 2,796 (67.7)

>70 308 (28.2) 821 (34.2) 203 (32.2) 1,332 (32.3)

Sex <0.001

Male 493 (45.1) 1,066 (44.3) 335 (53.1) 1,894 (45.9)

Female 600 (54.9) 1,338 (55.7) 296 (46.9) 2,234 (54.1)

Surgery <0.001

Lobectomy 850 (77.8) 2047 (85.1) 507 (80.3) 3,404 (82.5) <0.001

Pneumonectomy 37 (3.4) 156 (6.5) 96 (15.2) 289 (7.0) <0.001

Local resection 206 (18.8) 201 (8.4) 28 (4.4) 435 (10.5) <0.001

Pathology <0.001

Adenocarcinoma 805 (73.7) 1,692 (70.4) 357 (56.6) 2,854 (69.1)

Others 288 (26.3) 712 (29.6) 274 (43.4) 1,274 (30.9)

Grade 0.008

I/II 569 (52.1) 1,275 (53.0) 291 (46.1) 2,135 (51.7)

III/IV 524 (47.9) 1,129 (47.0) 340 (53.9) 1,993 (48.3)

Examined LNs <0.001

≤5 330 (30.2) 581 (24.2) 109 (17.3) 1,020 (24.7)

≥6 763 (69.8) 1,823 (75.8) 522 (82.7) 3,108 (75.3)

Positive LNs <0.001

≤4 895 (81.9) 1,806 (75.1) 472 (74.8) 3,173 (76.9)

≥5 198 (18.1) 598 (24.9) 159 (25.2) 955 (23.1)

Central bronchus <0.001

Invasive 47 (4.3) 210 (8.7) 95 (15.1) 352 (8.5)

Non-invasive 1,046 (95.7) 2,194 (91.3) 536 (84.9) 3,936 (91.5)

Pleural <0.001

Non-invasive 845 (77.3) 1,583 (65.8) 405 (64.2) 2,833 (68.6)

Invasive 248 (22.7) 821 (34.2) 226 (35.8) 1,295 (31.4)

Chemotherapy 0.968

No/unknown 311 (28.5) 694 (28.9) 182 (28.8) 1,187 (28.8)

Yes 782 (71.5) 1,710 (71.1) 449 (71.2) 2,941 (71.2)

Radiotherapy <0.001

Preoperative 58 (5.3) 188 (7.8) 74 (11.7) 320 (7.8) 0.006

Postoperative 423 (38.7) 810 (33.7) 205 (32.5) 1,438 (34.8) <0.001

None 612 (56.0) 1,406 (58.5) 352 (55.8) 2,370 (57.4) 0.257

MST (months) 68 48 36 51 <0.001

5-year OS (%) 53.7 43.9 36.9 45.5

LN, lymph node.
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Table 2 Characteristics of pathological IIIA-N2 patients receiving surgery stratified by tumor size from the validation cohort 

Characteristics 0–2 cm (N=115) 2–4 cm (N=382) 4–5 cm (N=86) Total (N=583) P

Age 0.586

≤70 104 (90.4) 335 (87.7) 78 (90.7) 517 (88.7)

>70 11 (9.6) 47 (12.3) 8 (9.3) 66 (11.3)

Sex 0.002

Male 79 (68.7) 217 (56.8) 64 (74.4) 360 (61.7)

Female 36 (31.3) 165 (43.2) 22 (25.6) 223 (38.3)

Surgery 0.47

Lobectomy 112 (97.4) 363 (95.0) 81 (94.2) 556 (95.4) 0.487

Pneumonectomy 2 (1.7) 14 (3.7) 5 (5.8) 21 (3.6) 0.306

Local resection 1 (0.9) 5 (1.3) 0 (0) 6 (1.0) 0.544

Pathology <0.001

Adenocarcinoma 93 (80.9) 276 (72.3) 37 (43.0) 406 (69.6)

Others 22 (19.1) 106 (27.7) 49 (57.0) 177 (30.4)

Grade 0.958

I/II 45 (39.1) 149 (39.0) 35 (40.7) 229 (39.3)

III/IV 70 (60.9) 233 (61.0) 51 (59.3) 354 (60.7)

Examined LNs 0.098

≤5 6 (5.2) 7 (1.8) 4 (4.7) 17 (2.9)

≥6 109 (94.8) 375 (98.2) 82 (95.3) 566 (97.1)

Positive LNs 0.57

≤4 63 (54.8) 196 (51.3) 49 (57.0) 308 (52.8)

≥5 52 (45.2) 186 (48.7) 37 (43.0) 275 (47.2)

Central bronchus <0.001

Invasive 12 (10.3) 86 (22.5) 35 (40.7) 133 (22.8)

Non-invasive 103 (89.6) 296 (77.5) 51 (59.3) 450 (77.2)

Pleural 0.186

Non-invasive 53 (46.1) 177 (46.3) 49 (57.0) 279 (47.9)

Invasive 62 (53.9) 205 (53.7) 37 (43.0) 304 (52.1)

Chemotherapy 0.445

No/unknown 62 (53.9) 228 (59.7) 47 (54.7) 337 (57.8)

Yes 53 (46.1) 154 (40.3) 39 (45.3) 246 (42.2)

Radiotherapy 0.757

Preoperative 3 (2.6) 4 (1.0) 1 (1.2) 8 (1.4) 0.444

Postoperative 10 (8.7) 30 (7.9) 8 (9.3) 48 (8.2) 0.889

None 102 (88.7) 348 (91.1) 77 (89.5) 527 (90.4) 0.714

MST (months) 64 46 40 48 0.012

5-year OS (%) 54.1 38.4 33.8 40.9

LN, lymph node.
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regression model; age divided by 70, examined LNs counts 
divided by 5, and positive LNs count divided by 4 could 
achieve the best consistency and largest log-rank score. 
The C-index of the optimal Cox regression model was 
0.634 (95% CI: 0.622–0.646) in the training cohort, and the 
C-index of the model without size included was 0.628 (95% 
CI: 0.616–0.640). The Cox regression model was validated 
with an independent validation cohort, and the C-index was 
0.716 (95% CI: 0.686–0.746) in the validation cohort; the 
C-index of the model without size included was 0.712 (95% 

CI: 0.682–0.742). A nomogram was devised with correlated 
variables included to estimate the probability of OS in the 
training cohort (Figure 4). The 5- and 10-year survival rates 
were estimated according to the total points of the patient. 
A calibration plot of the model presented an optimal 
prediction of 5-year OS in both cohorts compared with the 
actual observations (Figure 5).

Conclusions

The TNM staging system of the 8th edition AJCC, 
demonstrated better survival stratification of T staging than 
the 7th edition (10,11). Stage N2 disease was separated into 
subgroups of stage IIIA and IIIB depending on whether 
T1–2 or T3–4 was present. In addition, a strict tumor size 
of 5 cm was implemented in T2, whereas the 7th stipulated 
a tumor size of 7 cm (9). Stage IIIA shows better survival 
than IIIB after surgery, as confirmed in our previous studies, 
which found 5-year OSs of 45.5% and 36.7%, respectively, 
in the SEER. Therefore, we focused on stage IIIA-N2 
NSCLC, which has a more promising prognosis, to assess 
the risk factors related to post-operative prognosis.

Mediastinal LN status was still the most important factor 
when devising treatment strategy in patients with IIIA-N2 
NSCLC, and surgery was considered more frequently 
among skip (N2a1), single-station (N2a2), and non-bulky 
N2 patients to ensure better survival (2,12,13). Positive 
LN counts, examined LN counts, and positive ratio of 

Figure 1 Kaplan-Meier curves of different tumor size hierarchy 
groups of postoperative patients with pathological IIIA-N2 non-
small cell lung cancer in the SEER cohort.

Figure 2 Hazard ratio and survival differences of different tumor size hierarchy groups in the SEER cohort. (A) Hazard ratio of pathological 
IIIA-N2 NSCLC patients with different tumor size groups compared to tumor size ≤1 cm; (B) Cox regression analysis of survival differences 
between different tumor size groups. NSCLC, non-small cell lung cancer.
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Figure 3 Survival differences of patients stratified into 0–2, 2–4 and 4–5 cm tumor size groups. (A) Kaplan-Meier curves of IIIA-N2 non-
small cell lung cancer patients stratified according to tumor size in the SEER cohort; (B) Kaplan-Meier curves of patients stratified according 
to tumor size in the validation cohort; Red line represents the IIB-N1 group in each cohort.
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Table 3 Univariate and multivariate analysis of risk factors associated with 5-year overall survival of IIIA-N2 patients after surgery in SEER

Variable Univariate (P)
Multivariate 

HR (95% CI) P

Age (>70 vs. ≤70) <0.001 1.38 (1.26–1.51) <0.001

Gender (male vs. female) <0.001 1.32 (1.21–1.44) <0.001

Surgery

Pneumonectomy vs. lobectomy 0.052 0.96 (0.81–1.14) 0.632

Local resection vs. lobectomy <0.001 1.23 (1.06–1.42) 0.005

Pathology (adenocarcinoma vs. others) 0.853 – 0.106

Grade (III/IV vs. I/II) <0.001 1.15 (1.05–1.25) 0.002

Examined LNs (≥6 vs. ≤5) <0.001 1.41 (1.27–1.56) <0.001

Positive nodes (≥5 vs. ≤4) <0.001 1.75 (1.58–1.94) <0.001

Central bronchus (invasive vs. non-invasive) 0.019 1.19 (1.02–1.39) 0.025

Pleural (invasive vs. non-invasive) <0.001 1.21 (1.10–1.33) <0.001

Tumor size <0.001

2–4 vs. 0–2 cm 1.25 (1.12–1.39) <0.001

4–5 vs. 0–2 cm 1.51 (1.32–1.73) <0.001

Chemotherapy (no/unknown vs. yes) <0.001 1.32 (1.21–1.45) <0.001

Radiotherapy (vs. no radiotherapy) 0.109

Preoperative 0.007 – 0.225

Postoperative 0.018 – 0.189

LN, lymph node.
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Figure 4 Nomogram of the Cox regression model predicting post-operative survival of patients with pathological N2 non-small cell lung 
cancer in the SEER cohort.

LNs are also correlated with the prognosis of N2 (14,15). 
In the present study, we included examined LN counts 
and positive LN counts in the Cox regression analysis to 
eliminate the impact of N status. Positive LN counts ≥5 
represented worse N status, with unfavorable survival; as 
such, it was included and adjusted in the subsequent Cox 
regression analysis.

T stage information including tumor size and invasion 
extension, was also correlated with the prognosis of patients 
with IIIA-N2 NSCLC (7,8,16). In the Cox regression 
analysis in a study by Mao et al., tumor size was included 
as a continuous variable related to postoperative survival in 
patients with IIIA-N2 NSCLC (8); that analysis based on 
the 7th edition staging system. Chen et al. also reported that 
tumor measuring 1–2 or 2–3 cm were risk factors compared 
to those measuring 0–1 cm among patients with T1N2 

NSCLC (17). In a small sample of 77 cases, a tumor size 
of <3 cm was proved a favorable prognostic factor among 
patients with IIIA-N2 NSCLC, according to the 8th edition 
staging system (7). Additionally, in a whole population of 
surgical and non-surgical patients, 3 cm is the optimal cut-
off point to separate T1 from T2 in the TNM staging 
system, but it is unknown whether 3 cm is the optimal cut-
off point to discriminate postoperative survival differences 
in patients with IIIA-N2. Our results showed that patients 
with a tumor measuring 0–1 cm had the best survival, while 
the 1–2 cm hierarchy group had significantly better survival 
than the 2–3 cm group in both cohorts (Figure 1A). The 
2-3cm group had a 5-year OS closer to the 3–4 cm group 
(P=0.452). We stratified the patients into three groups based 
on these survival differences; thus, the 0–1 cm hierarchy 
was stratified into the same group as the 1–2 cm hierarchy, 
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while the 2–3 cm was stratified into the same group as the 
3–4 cm hierarchy. These results suggest that 2 cm might be 
a better cut-off point to discriminate postoperative survival 
in patients with IIIA-N2 NSCLC.

The stratification of patients according to tumor size 
could better discriminate between survival differences. The 
0–2 cm hierarchy group represented a low-risk group with 
significantly better OS than the larger size group (53.7% in 
the SEER and 54.1% in validation cohort). In fact, the OS 
in the 0–2 cm group was similar to that of the pathological 
IIB-N1 groups in both cohorts. The 4–5 cm group was a 
relative high-risk group with a worse 5-year OS of 36.9% 
in the SEER cohort and 33.8% in the validation cohort. 
In the multivariate Cox regression analysis, stratified 
tumor size was also independent risk factor correlated with 
survival. The HR of the 4–5 cm group compared to the 
0–2 cm was 1.51 (95% CI: 1.32–1.73), which was higher 
than the HR of all other risk factors except for positive 
LN count ≥5 (1.75, 95% CI: 1.58–1.94). This could also 
be seen on the nomogram, which indicated that tumor size 
was important in the prognosis of such patients. Larger 
tumor were correlated with many other risk factors, such 
as male sex, older age, more grade III/IV patients, more 
positive LNs, more central bronchus and pleural invasion. 
We speculated that larger tumors are also related to a 
higher rate of R1 resection and local recurrence rate, but 

we could not obtain enough original information to confirm 
this. However, some clues were the higher rate of central 
bronchus invasion and the pneumonectomy ratio, both of 
which indicated greater probability of difficult operations. 
All these factors contributed to the poor survival of patients 
with larger tumors. A nomogram with tumor size could 
better predict the prognosis of patients after surgery. 
The results suggested that tumor size should be carefully 
considered when making treatment decisions in patients 
with N2 NSCLC. One limitation of the present study 
was the lack of post-operative recurrence information and 
radical/palliative resection records, which may have allowed 
us to understand our results more.

Although our results showed that the 0–2 cm group 
had a good 5-year OS rate after surgery in both cohorts 
(53.7% and 54.1% in the SEER and validation cohorts, 
respectively), mediastinoscopy to assess LN metastasis was 
still important for making treatment decisions. However, 
even though it is recommended in all patients with N2 
NSCLC, mediastinoscopy is still far from widespread, 
and accurate multistation N2 assessment remains difficult 
before surgery. Therefore, tumor size is the most important 
factor to help clinicians make treatment decisions. We 
propose that if multiple N2 is not confirmed or multistation 
mediastinal LN assessment is unavailable, the 0–2 cm group 
should be strongly recommended for surgery. The median 
survival time of the 4–5 cm group (40 and 36 months) was 
far from that of the 0–2 cm group (68 and 64 months) and 
was only slightly better than the 29 months reported in 
2018 among patients receiving definitive chemoradiation; in 
that study, neoadjuvant treatment followed by surgery was 
compared with definitive chemoradiation among patients 
with stage IIIA-N2 NSCLC (3). The time span was similar 
to that of the present study, but the patients were staged 
according to the 7th edition TNM classification, which 
included more severe invasive tumors than our study. We 
speculate that the 4–5 cm group received limited added 
benefit from the surgery over the definitive chemoradiation 
treatment, and that the role of surgery in such patients 
should be assessed in randomized control trials. 

Both adjuvant therapy and radical tumor or LN 
resection contributed to the prognosis after surgery in 
the present study. Although SEER data showed older age, 
higher rate of local resection, and fewer examined LNs, 
more patients received chemotherapy; meanwhile, the 
validation cohort had more central bronchus and pleural 
invasion, less chemotherapy treatment, but higher radical 
lobectomy rate and more examined LNs. As such, the 

Figure 5 Calibration plot presenting the predicted 5-year overall 
survival compared to actual survival in the SEER (red) and 
validation cohorts (blue), as revealed by the Cox regression model.
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survival data in each size hierarchy were similar. With 
the development of immunotherapy, definitive conformal 
radiation therapy (CRT) plus durvalumab proved superior 
to traditional CRT in a phase 3 PACIFIC study in patients 
with stage III NSCLC who showed no progression after 
chemoradiotherapy (18). The PACIFIC study achieved a 
median survival of 43.3 months among patients with 1–24% 
tumor cells expressing PD-L1, which was higher than 
the median survival time of patients with ≥25% PD-L1 
expression. However, these results are still not comparable 
to the survival of 0–2 cm surgery group in the present study 
(68 and 64 months), and we believe that prognosis will be 
more promising if adjuvant or neoadjuvant durvalumab 
treatment were applied. Neoadjuvant immunotherapy with 
or without chemotherapy has proven effective in patients 
with resectable lung cancer, with a major pathological 
response in 40.5% to 57% of patients (19-21). We believe 
that resection of the primary lesion will benefit patients with 
N2 NSCLC who have shown better systemic treatment 
outcomes among well-selected candidates. 

In conclusion, our results indicated that tumor size 
is important in the postoperative prognosis of patients 
with IIIA-N2 NSCLC; the 0–2 cm group showed better 
prognosis than any other groups, while the 4–5 cm group 
showed poor prognosis. A nomogram with tumor size 
included may better predict patient survival. Size should 
also be considered when developing treatment strategies for 
patients with N2 NSCLC awaiting surgery.
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