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ABSTRACT

Background: Our aim in this study was to evaluate prognostic factors affecting survival and disease-
free survival (DFS) in the subgroups of stage IIB NSCLCs.

Materials and Methods: Patients with stage IIB NSCLC who underwent surgery in our hospital 
between January 2006 and December 2015 were included in the study. The patients were evaluated in 
two groups: T3N0 patients staged as IIB due to pN0 (Group A) and T1N1/T2N1 patients (Group B). 

Results: Of the 192 patients were included in the study. There were 47 patients in group A (24.5%) and 
145 patients in group B (75.5%). 5-year survival rates was 58.2%. There was no statistically significant 
difference in survival according to T stage. The 5-year survival rates in the T1, T2, and T3 groups were 
69%, 55.3%, and 54.6%, respectively (p = 0.34). The main prognostic factors affecting survival were 
advanced age (p = 0.02).  The mean DFS was 72 months and the 5-year DFS rate was 54%. Advanced 
age and male sex, were identified as poor prognostic factors for DFS (p < 0.005).

Conclusions: The stage IIB category remains heterogeneous despite the updated eighth edition IASCL 
staging system. The results of our study indicate that age was the main prognostic factors affecting 
survival in stage IIB NSCLC. However, the effect of visceral pleural invasion and lymph node 
involvement on survival in stage IIB subgroups was not detected, more comprehensive multicenter 
studies are still needed.
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Introduction

Lung cancer currently ranks first in cancer-related 
deaths [1,2]. Surgical resection is the main treatment 
method for early non-small cell lung cancer (NSCLC). 
However, stage IIB NSCLC represents a heterogeneous 
group of tumors. One of the biggest changes in the 
eighth edition of the International Association for the 
Study of Lung Cancer (IASLC) classification for lung 
cancer was moving the group labeled stage IIA in the 
seventh edition to stage IIB, while the classification of 
TIIB (> 5 cm) in the seventh edition is regarded as T3 
in the new staging. However, the other T3 factors of a 
second tumor in the same lobe and parietal pleural inva-
sion remained unchanged. Therefore, patients who were 
previously considered stage IIA (TIIBN0M0) were in-
cluded in stage IIB (T3N0M0). This resulted in consid-
erable heterogeneity in the stage IIB group in the eighth 
edition of the staging system [3]. According to the 
eighth edition of the IASLC TNM classification, stage 
IIB includes 3 different subgroups: T1N1, T2N1, and 
T3N0 [4]. Due to this heterogeneity, there have been 
publications suggesting that the factors of T stage and N 
stage have different effects on survival [5]. The present 
study aimed to evaluate factors affecting survival and 
prognosis in this heterogeneous group.

Our objective was to evaluate prognostic factors as-
sociated with survival and disease-free survival (DFS) 
in the subgroups constituting stage IIB NSCLC. 

Materials and Methods

Patients who underwent surgical resection of stage IIB 
NSCLC in our hospital between January 2006 and De-
cember 2015 were included in the study. The study was 
designed retrospectively. Patients who did not receive 
adjuvant therapy (poor general condition or refused 
treatment), who received neoadjuvant therapy and were 
down-staged, or who underwent nonanatomical resec-
tion and incomplete resection were excluded from the 
study. Patients who underwent sleeve resection and had 
invasion of the chest wall were classified as extended 
resections. The included patients were evaluated in 2 
groups. The first group consisted of pT3N0 patients 
staged as IIB due to pN0 (group A), while the second 
group comprised pT1N1 and pT2N1 patients (group B). 
Sufficient sample size calculated as 88 patients (44 for 
each groups), alpha value was 0.05, Beta value was 0.02 
and the power value of the study calculated as 0.8. The 

study was approved by the institutional review board 
and conducted in accordance with the principles of the 
Declaration of Helsinki (2020-62).  

Patient Selection

Preoperatively, all patients underwent thoracic com-
puted tomography (CT) evaluation as well as positron 
emission tomography (PET/CT) and cranial magnetic 
resonance imaging (MRI) for the evaluation of distant 
metastases. Pulmonary function testing was performed 
for assessment of pulmonary reserve. Echocardiograph-
ic examination was done and the cardiology department 
was consulted for patients who were > 60 years of age 
or had a history of cardiac disease. Fiberoptic bronchos-
copy was also performed preoperatively to evaluate en-
dobronchial lesions.

The patients underwent curative lobectomy or pneu-
monectomy. Preoperative mediastinal staging was per-
formed with endobronchial ultrasound bronchoscopy 
with transbronchial needle aspiration or mediastinosco-
py in patients who had mediastinal lymph nodes greater 
than 1 cm on thorax CT and/or mediastinal hilar patho-
logical uptake of 18-FDG on PET/CT during preopera-
tive period. 

Mediastinal lymph node dissection including at least 
3 stations was performed. Routine sampling of the para-
tracheal and subcarinal lymph nodes was done in right-
side operations, while the subaortic, paraaortic, and 
subcarinal lymph nodes together with the other medi-
astinal and hilar lymph nodes were sampled in left-side 
operations. Pathologic staging was based on the eighth 
edition of the IASLC classification [6].

Follow-up information was obtained from all pa-
tients through office visits or from their primary physi-
cians. In collaboration with the oncology team, patients 
were followed by chest CT and physical examination 
every 3 months for the first 2 years, every 6 months 
from 2 to 5 years, and once a year thereafter. All pa-
tients had postoperative consultation with the oncology 
department and received adjuvant chemotherapy. Be-
cause the study was retrospective and molecular testing 
is not covered by social insurance, this analysis was not 
done for all adenocarcinoma patients. 

Statistical Analysis

Descriptive statistics were used to summarize demo-
graphic and clinical data, and relationships between 
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categorical data were evaluated using chi-square (χ²) or 
Fisher’s exact test. Student’s t and Mann–Whitney U 
tests were used for continuous variables. Overall and 
disease-free survival were evaluated by Kaplan–Mei-
er analysis and factors were compared using log-rank 
analysis. P values less than 0.05 were considered statis-
tically significant. All analyses were done using SPSS 
(version 22, IBM Corp., Armonk, NY, USA) package 
software. 

Results

A total of 192 patients were included in the study. Of 
these, 8 (4.2%) were women and 184 (95.8%) were men. 
The mean age of the patients was 59.3 ± 8.4 years. There 
were 47 patients in group A (24.5%) and 145 patients in 
group B (75.5%). In terms of operative characteristics, 
87 patients (45.3%) had right-side resections and 105 
patients (54.7%) had left-side resections; 147 patients 
(76.6%) underwent lobectomy and 45 (23.4%) under-
went pneumonectomy. Chest wall resection was per-
formed in 6 patients (3.1%) and sleeve resection in 17 
patients (8.9%). The mean tumor diameter determined 
after resection was 4.1 ± 1.5 cm. Postoperative patholog-

ic diagnosis was adenocarcinoma in 67 patients (34.9%), 
squamous cell carcinoma in 123 patients (64.1%), and 
adenosquamous cell carcinoma in 2 patients (1%). Com-
parison of demographic characteristics between groups 
A and B revealed statistically significant differences in 
age, visceral pleural invasion, and histopathology (p < 
0.05). The demographic and operative characteristics of 
the patient groups are shown in table 1. 

Median survival time was 89 months; 5- and 10-year 
survival rates were 58.2% and 43%, respectively. Me-
dian follow-up time was 68 months. There was no sta-
tistically significant difference in survival according to 
T stage. The 5-year survival rates in the T1, T2, and T3 
groups were 69%, 55.3%, and 54.6%, respectively (p 
= 0.34). The main prognostic factors affecting survival 
were advanced age (p = 0.02). Table 2 shows prognostic 
factors associated with survival.

The mean DFS was 72 months and the 5-year DFS 
rate was 54%. Advanced age and male sex, were iden-
tified as poor prognostic factors for DFS (p < 0.005). 
Prognostic factors affecting DFS are shown in table 3. 
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Table 1. Comparison of demographic and histopathological characteristics between the groups.

Variable
Group A Group B

p value
n % n %

Age (years), mean±SD 61.6±7.3 58.5±8.6 0.019

Age (years)
<65 28 59.6 107 73.8

0.064
≥65 19 40.4 38 26.2

Sex
Male 46 97.9 138 95.2

0.682
Female 1 2.1 7 4.8

Side
Right 24 51.1 63 43.4

0.362
Left 23 48.9 82 56.6

Operation
Lobectomy 47 100 100 69

<0.001
Pneumonectomy 0 0 45 31

Resection type
Standard 40 85.1 129 89 

0.479
Extended 7 14.9 16 11

Histopathology
Adenocarcinoma 28 59.6 39 26.9

<0.001Squamous cell ca 19 40.4 104 71.7
Adenosquamous cell ca 0 0 2 1.4

Visceral pleural invasion
No 22 46.8 103 71

0.002
Yes 25 53.2 42 29.5

Bold values indicate statistical significance (p < 0.05)
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Table 2. Factors associated with survival.

Variables 5-Year Survival 
(%)

Median 
survival

Univariate Multivariate
(months) HR (95% CI) p

Age (years) <65 0.019 1.5 ( 1,0-2.3) 0.028≥65 47.7 59

Sex Male 56.4 85 0.035Female 100 106

Side Right 59.5 94 0.829Left 57.1 85

Histopathology Squamous cell ca 50.3 74 0.299Adenocarcinoma 62.6 91

Stage Group A 54.6 67 0.88559.3 91

T Stage
1 69 99

0.3472 55.3 88
3 54.6 67

Visceral pleural invasion No 58.6 101 0.039Yes 47.8 71

N1 status Single-station N1 63.3 99 0.138Multi-station N1 51.1 73

Operation Lobectomy 59.7 91 0.316Pneumonectomy 53.3 73

Resection Type Standard 56.1 92 0.17273.9 96
Bold values indicate statistical significance (p < 0.05)

Table 3. Factors associated with DFS.

Variables 5-Year Survival 
(%)

Median Survival
(months)

Univariate Multivariate
p HR (95% CI) p

Age (years) <65 58.3 91 0.007 1.6 (1.1-2.4) 0.010≥65 40.4 48

Sex Male 52 84 0.024Female 100 105

Side Right 44.7 64 0.983Left 57.1 74

Histopathology Squamous cell ca 61 42 0.125Adenocarcinoma 38.9 90

Stage Group A 52.5 61 0.815Group B 54.5 78

T Stage
1 61.9 85

0.5402 51.5 74
3 52.5 61

Visceral pleural invasion No 55.7 90 0.045Yes 46.3 47

N1 status Single-station N1 57.1 90 0.265Multi-station N1 48.9 60

Operation Lobectomy 56.3 78 0.225Pneumonectomy 46.7 57

Resection Type Standard 51.3 84 0.18573.9 90
Bold values indicate statistical significance (p <0.05)
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Discussion

Stage IIB tumors have always been controversial in 
lung cancer staging due to the heterogeneity of this 
group. In particular, factors affecting survival and re-
currence prognosis vary [5,7]. Of these factors, the most 
controversial are older age, pleural involvement, and T 
and N status. 

Especially in lung cancers, age is among the most 
important prognostic factors for survival [8,9]. Liu et al 
[10] showed that the survival rate decreased with high-
er age in patients with pathological stage N1 disease. 
In contrast, Sayan et al [5] reported that age was not 
a prognostic factor in overall survival in stage IIB pa-
tients. In our study, the 5-year overall survival rate was 
62.8% in patients under 65 years of age and 47.7% in 
patients aged 65 and older. Similarly, DFS was signifi-
cantly shorter in patients over 65 and advanced age was 
identified as a significant prognostic factor in multivari-
ate analyses. 

Visceral pleural invasion is one of the most hetero-
geneous factors in the prognosis of stage IIB tumors. 
Some studies have indicated it to be a significant prog-
nostic factor even in early-stage lung cancer [11-15]. 
Jiwangga et al [16] also showed that bilateral pleural 
seeding metastasis was the most common recurrence 
pattern in stage I lung cancer patients with visceral 
pleural invasion. In 2019, Shin et al [3] determined that 
visceral pleural invasion was a poor prognostic factor 
for recurrence and survival in their study of 122 patients 
diagnosed with stage IIB (hazard ratio: 1.940). Endo et 
al [17] reported the DFS rate as 48.6% in stage IIB dis-
ease and showed that the most important cause of re-
currence was visceral pleural invasion. Van Velzen et 
al [18,19] and Yin et al [18,19] similarly concluded that 
visceral pleural invasion is a poor prognostic factor for 
stage IIB NSCLC. In the present study, the 5-year DFS 
rate was 46.3% in patients with visceral pleural invasion 
compared to 55.7% in patients without visceral pleural 
invasion (p < 0.05). Visceral pleural invasion was also 
found to be the most important factor in terms of re-
currence, as in previous studies [5,18]. Consequently, 
the detection of visceral pleural invasion in stage IIB 
patients emerged as the most important factor in terms 
of recurrence follow-up.  However, when multivariate 
analysis was performed, it was found that visceral pleu-
ral invasion did not affect survival.

Deterbeck et al [4] reported a survival rate of 56% 
among patients with pathological stage IIB as in their 
eighth edition staging system study. In a study compar-
ing the differences between seventh and eighth edition 
TNM classifications, Goldstraw et al [6] determined the 
respective 5-year survival rates as 47% and 53% for the 
stage IIB subgroup. In their comparison of stage IIB 
subgroups, Asamura et al [20] observed 50% survival 
of T1N1M0 patients and 38% survival of T3N0M0 pa-
tients and reported that tumor diameter was the most 
important prognostic factor for survival. Dai et al [21] 
also stated that N status is an important factor for sur-
vival and the presence of  ≥ 3 N1 lymph nodes is a poor 
prognostic criterion. However, Maniwa et al [22] did 
not detect any effect of metastatic lymph node count 
on survival in N1 patients. In the present study, 5-year 
overall survival rates were 58.2% among all patients 
and 69.0%, 55.3%, and 54.6% for T1N1, T2N1, and 
T3N0 patients, respectively (p = 0.34). 

Cerfolio et al [23] reported that patients with histo-
pathological diagnosis of adenocarcinoma had higher 
survival rates compared to other histopathological 
types. Survival was also longer for squamous cell carci-
noma patients than adenocarcinoma patients in the pres-
ent study (50.3% vs. 62.6%) but the difference was not 
a statistically significant (p = 0.29). 

There are differing views on the association between 
extent of resection and survival in the literature. Pa-
tients who undergo pneumonectomy were reported to 
have poorer survival outcomes [5,24-26]. Sayan et al 
[5] determined that stage IIB patients who underwent 
lobectomy and segmentectomy had better survival out-
comes compared to those who had pneumonectomy and 
chest wall resections (p < 0.05). Alexiou et al [27] em-
phasized that although pneumonectomy was associated 
with worse operative mortality compared to lobectomy, 
there was a favorable impact on survival. Unlike other 
publications, Dai et al [21] observed no survival differ-
ence between lobectomy patients and pneumonectomy 
patients (p = 0.399). Sezen et al [28] also reported no 
prognostic relationship between extent of resection and 
survival in geriatric patients. In contrast to many studies 
in the literature, resection type was not found to have 
an effect on survival in the present study. We attribute 
this to patient selection and believe that patients’ perfor-
mance status influences their survival outcomes. 
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The main limitation of the study is that attempting to 
generalize results obtained from a small patient group 
creates bias. In addition, the retrospective nature of the 
study, underrepresentation of the female sex, and the in-
clusion of operations performed by different surgeons.

In conclusion the stage IIB category remains hetero-
geneous despite the updated eighth edition IASCL stag-
ing system. The results of our study indicate that age 
was the main prognostic factors affecting survival in 
stage IIB NSCLC. However, the effect of visceral pleu-
ral invasion and lymph node involvement on survival in 
stage IIB subgroups was not detected, more comprehen-
sive multicenter studies are still needed. 

Declaration of conflicting interests

The authors declared no conflicts of interest with re-
spect to the authorship and/or publication of this article.

Funding

The authors received no financial support for the re-
search and/or authorship of this article.

Ethics approval 

The study was approved by the institutional review 
board of Health Sciences University Yedikule Chest 
Diseases and Thoracic Surgery Training and Research 
Hospital (No: 2020-62).  

Authors’ contribution 

CA; performed the analysis, co-wrote the paper, con-
tributed data or analysis tools, CBS; conceived and de-
signed the analysis, performed the analysis, co-wrote 
the paper. MVD, LC, MM, MAB; contributed data, co-
wrote the paper, NY, VE; collected the data.

References 

1. Didkowska J, Wojciechowska U, Mańczuk M, Łobaszewski 

J. Lung cancer epidemiology: contemporary and future chal-

lenges worldwide. Ann Transl Med 2016; 4: 150.

2. Sezen CB, Kocaturk CI, Bilen S, Kalafat CE, Cansever L, 

Dincer SI et al. Long-Term Outcomes of Carinal Sleeve Resec-

tion in Non-Small Cell Lung Cancer. Thorac Cardiovasc Surg 

2019; 68: 190-8.

3. Shin JW, Cho DG, Choi SY, Park JK, Lee KY, Moon Y. Prog-

nostic factors in stage IIB Non-small cell lung cancer according 

to the 8th edition of TNM Staging System. Korean J Thorac 

Cardiovasc Surg 2019; 52: 131-40.

4. Detterbeck FC, Boffa DJ, Kim AW, Tanoue LT. The eighth edi-

tion lung cancer stage classification. Chest 2017; 151: 193-203.

5. Sayan M, Valiyev E, Bas A, Gokce A, Celik A, Kurul IC et al. 

Outcomes of Surgically Treated Patients with Stage IIB Non-

small Cell Lung Cancer, a Single Center Experience. Indian J 

Surg 2020; 82: 639-45.

6. Goldstraw P, Chansky K, Crowley J, Rami-Porta R, Asamu-

ra H, Eberhardt WEE et al. The IASLC lung cancer staging 

project: Proposals for revision of the TNM stage groupings in 

the forthcoming (eighth) edition of the TNM Classification for 

lung cancer. J Thorac Oncol 2016; 11: 39-51.

7. Moon Y, Choi SY, Park JK, Lee KY. Prognostic factors in stage 

IB non-small cell lung cancer according to the 8th edition of 

the TNM staging system after curative resection. J Thorac Dis 

2019; 11: 5352-61. 

8. Ganti AK, Shostrom V, Alorabi M, Zhen W, Marr AS, Trujillo 

K et al. Early stage non-small-cell lung cancer in octogenarian 

and older patients: A SEER database analysis. Clin Lung Can-

cer 2016; 17: 285-91. 

9. Sezen CB, Akboğa SA, Tastepe Aİ, Demircan S. Long-Term 

Outcomes of Chest Wall Resection in Non-Small Cell Lung 

Cancer in Geriatric Patients. Haseki Tip Bul 2018; 56: 292-7.

10. Liu C-Y, Hung J-J, Wang B-Y, Hsu W-H, Wu Y-C. Prognostic 

factors in resected pathological N1-stage II nonsmall cell lung 

cancer. Eur Respir J 2013; 41: 649-55.

11. Huang H, Wang T, Hu B, Pan C. Visceral pleural invasion re-

mains a size-independent prognostic factor in stage I non-small 

cell lung cancer. Ann Thorac Surg 2015; 99: 1130-9.

12. Sakakura N, Mizuno T, Kuroda H, Arimura T, Yatabe Y, Yo-

shimura K et al. The eighth TNM classification system for lung 

cancer: a consideration based on the degree of pleural invasion 

and involved neighboring structures. Lung Cancer 2018; 118: 

134-8.

13. Liu Q-X, Deng X-F, Zhou D, Li J-M, Min J-X, Dai J-G. Viscer-

al pleural invasion impacts the prognosis of non-small cell lung 

cancer: a meta-analysis. Eur J Surg Oncol 2016; 42: 1707-13.

14. Rami-Porta R, Goldstraw P. 25 – The Eighth Edition of the 

Tumor, Node, and Metastasis Classification of Lung Cancer. 

Second Edi. Elsevier Inc.; 2018. https://doi.org/10.1016/B978-

0-323-52357-8.00025-1.

15. David E, Thall PF, Kalhor N, Hofstetter WL, Rice DC, Roth 

JA, et al. Visceral pleural invasion is not predictive of survival 

in patients with lung cancer and smaller tumor size. Ann Tho-

rac Surg 2013; 95:1872-7.

40

Current Thoracic Surgery-Volume 7 Number 1  p: 35-41



16. Jiwangga D, Cho S, Kim K, Jheon S. Recurrence pattern of 

pathologic stage I lung adenocarcinoma with visceral pleural 

invasion. Ann Thorac Surg 2017; 103: 1126-31.

17. Endo C, Sakurada A, Notsuda H, Noda M, Hoshikawa Y, Oka-

da Y et al. Results of long-term follow-up of patients with com-

pletely resected non-small cell lung cancer. Ann Thorac Surg 

2012; 93: 1061-8.

18. van Velzen E, Snijder RJ, de la Rivière AB, Elbers HRJ, van 

den Bosch JMM. Lymph node type as a prognostic factor for 

survival in T2 N1 M0 non-small cell lung carcinoma. Ann Tho-

rac Surg 1997; 63:1436-40.

19. Yin N, Ha M, Liu Y, Gu H, Zhang Z, Liu W. Prognostic signifi-

cance of subclassification of stage IIB lung cancer: a retrospec-

tive study of 226 patients. Oncotarget 2017; 8: 45777-83.

20. Asamura H, Chansky K, Crowley J, Goldstraw P, Rusch VW, 

Vansteenkiste JF et al. The International Association for the 

Study of Lung Cancer Lung Cancer Staging Project: proposals 

for the revision of the N descriptors in the forthcoming 8th edi-

tion of the TNM classification for lung cancer. J Thorac Oncol 

2015; 10: 1675-84.

21. Dai Y, Su X, Long H, Lin P, Fu J, Zhang L et al. Survival analy-

sis of 220 patients with completely resected stage-II non-small 

cell lung cancer. Chin J Cancer 2010; 29: 538-44.

22. Maniwa T, Ohmura A, Hiroshima T, Ike A, Kimura T, Naka-

mura H et al. Number of metastatic lymph nodes and zones as 

prognostic factors in non-small-cell lung cancer. Interact Car-

diovasc Thorac Surg 2020; 31: 305-14. 

23. Cerfolio RJ, Bryant AS. Predictors of survival and disease-free 

survival in patients with resected N1  non-small cell lung can-

cer. Ann Thorac Surg 2007; 84: 182-90. 

24. Ferguson MK, Karrison T. Does pneumonectomy for lung can-

cer adversely influence long-term survival? J Thorac Cardio-

vasc Surg 2000; 119: 440-8.

25. Dogru MV, Sezen CB, Aker C, Girgin O, Kilimci U, Erduhan S 

et al. Evaluation of Factors Affecting Morbidity and Mortality 

in Pneumonectomy Patients. Acta Chir Belg 2021: 121: 301-7.

26. Erdogu V, Citak N, Sezen CB, Aksoy Y, Onay S, Emetli Y et al. 

Does the carinal involvement have the same surgical outcome as 

the main bronchus involvement in patients with non-small cell 

lung cancer? Gen Thorac Cardiovasc Surg 2021: 69: 823-31.

27. Alexiou C, Beggs D, Rogers ML, Beggs L, Asopa S, Salama 

FD. Pneumonectomy for non-small cell lung cancer: predictors 

of operative mortality and survival. Eur J Cardio-Thoracic Surg 

2001; 20: 476-80.

28. Sezen CB, Gokce A, Kalafat CE, Aker C, Tastepe AI. Risk fac-

tors for postoperative complications and long-term survival in 

elderly lung cancer patients: a single institutional experience in 

Turkey. Gen Thorac Cardiovasc Surg 2019; 67: 442-9. 

This article is an open access article distributed under the 
terms and conditions of the Creative Commons Attribu-
tion (CC BY) license (http://creativecommons.org/licenses/
by/4.0/).

41

Aker et al
Prognostic factors in stage IIB lung cancers


