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Abstract  

Objective: The role of surgical treatment in the multimodal treatment of stage IIIA-N2 positive non-small 

cell lung cancer (NSCLC) patients is a matter of debate. We aim to investigate initial surgical treatment's 

survival efficiency in patients with IIIA N2 positive NSCLC. 

Methods: The patients treated for stage IIIA N2 positive NSCLC in a single center between January 2009 

and December 2014 were retrospectively analyzed. A total of 134 patients with 5 cm tumors in diameter or 

less and without involvements of the chest wall, mediastinal pleura, phrenic nerve, recurrent laryngeal nerve, 

pericardium, heart, diaphragm, vertebra, esophagus, large vessel invasion, and satellite nodule were detected. 

Of these patients, initial surgical treatment before chemoradiotherapy was performed in 72 (Group 1), while 

definitive concurrent chemoradiotherapy was performed in 62 patients (Group 2). Each patient's gender, age, 

physical performance status, tumors size, pathological diagnosis, lung resection types, and long-term survival 

data were evaluated. 

Results: No statistically significant difference was found in patients' gender, physical performance, tumor 

size, and tumor histology. Survival rates were higher among patients aged ≤65 years and higher in Group 1 

than Group 2. While one-, three, five-, and seven-year survival rates were detected as 86.1%, 62.5%, 41.6%, 

and 31% in Group 1, respectively, the rates were observed to be as 77.4%, 30.6%, 10.8%, and 6.7% in Group 

2, respectively. However, no difference was seen between patients' survival rates with single and multiple 

ipsilateral mediastinal lymph node metastases. 

Conclusion: Despite those advocating surgical treatment after neoadjuvant chemotherapy in treating stage 

IIIA N2 positive patients, others supporting surgical treatment should initially be performed. When 

conducted as the first step, surgical treatment achieves significant increases in survival. 
Keywords: Non-small cell lung cancer, stage IIIA, N2 positive, survival. 
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Introduction  

Lung cancer is one of the leading causes of cancer-

related deaths globally, and 80% of lung cancers are 

composed of non-small cell lung cancers (NSCLC). 

Additionally, almost 30% of NSCLC's are seen to be 

at a locally advanced stage at the time of diagnosis 

(1). The patients with locally advanced NSCLC are 

classified as stage III for the fundamental structure of 

the 8th TNM staging system: T for characteristics of 

the primary tumors, N for nodal involvement, and M 

for (distant) metastasis under the American Joint 

Commission on Cancer (AJCC) in the United States 

and the Union for International Cancer Control 

(UICC) internationally (2). Five-year survival for 

stage III NSCLC patients is 26% from diagnosis, and 

the patients at stage III constitute a very 

heterogeneous group (3). The presence of ipsilateral 

mediastinal lymph node positivity (N2 positive) 

independent of tumors diameter and local invasion 

causes the disease to be staged as III. The positivity 

of contralateral mediastinal lymph nodes also makes 

the disease be evaluated as stage III, regardless of 

tumors size and local invasion. Definitive concurrent 

chemoradiotherapy (CCRT) is recommended for 

stage III patients as the standard treatment (4). 

Although the surgical treatment after neoadjuvant 

chemotherapy and adjuvant chemoradiotherapy is 

recommended in some N2 positive patients under the 

National Comprehensive Cancer Network (NCCN) 

guidelines, the surgical treatment is not recommended 

the first-line modality for these patients (5). The 

present study aimed to evaluate the association of 

initial surgical treatment survival rates before 

chemotherapy and radiotherapy in the patients with 

stage IIIA N2 positive NSCLC compared to those 

receiving definitive CCRT. 

 

Methods 

This study was designed as a retrospective and 

observational study and approved by the local ethics 

committee (approval number: 2321/2021). An 

informed consent form was not obtained from the 

participants because of the study's retrospective 

design and the rendering of the patient information 

unrecognizable. All authors confirmed compliance 

with the World Medical Association Declaration of 

Helsinki on the ethical conduct of research involving 

human subjects. 

The patients treated with initial surgical for stage 

III NSCLC in a single center between January 2009 

and December 2014 were retrospectively analyzed. 

From the hospital records, 123 patients with the 

positivity of ipsilateral mediastinal lymph nodes (N2 

positive) and undergoing surgical treatment were 

detected. Of 123 patients, 10 (8.1%) undergoing lung 

resection after neoadjuvant chemotherapy, four 

(3.3%) diagnosed with carcinoid tumor’s, three 

(2.4%) with T4 tumor’s, 18 (14.6%) with T3 tumors’, 

10 (8.1%) not receiving radiotherapy after lung 

resection, and six (4.9%) not receiving adjuvant 

chemotherapy were excluded from the study. 

Therefore, 72 (58.6%) patients treated with 

chemotherapy and radiotherapy following lung 

resection and systemic sampling of mediastinal 

lymph nodes were included in the study. These 

patients were classified as Group 1 in our study. In 

addition to 72 patients in Group 1, among those 

referred to the definitive CCRT due to N2 positivity 

within the pre-operative period, 62 patients with T1 

and T2 tumor’s and initially evaluated as respectable 

and operable were detected and included in the study 

as Group 2. As a result, of 134 patients constituting 

our study population, 72 (53.7%) received 

chemotherapy and radiotherapy after lung resection, 

and systemic lymph node sampling was classified as 

Group 1, 62 (44.3%) patients treated with definitive 

CCRT were put into Group 2. The patients were 

staged under the 8th edition of the Tumor-Node-

Metastasis staging system (2). All patients (n=134) in 

the study were staged as stage IIIA. The follow-up 

period was determined to be between 60-132 months. 

The data of the patients were obtained from digital 

archive files of the hospital. Such characteristics as 

age, gender, date of diagnosis, pathological diagnosis, 

tumour location, types of pre-operative invasive 

mediastinal procedures, stage of the disease, and 

physical performance status were recorded. The 

patients' physical performance status was classified 

according to the performance status classification of 

Eastern Cooperative Oncology Group (ECOG) (6). 

The dates of the patients' deaths were also obtained 

from the Turkish Ministry of Health's death 

notification system. 

 

Statistical analysis 

The statistical analyses were carried out by using 

IBM SPSS Statistics for Windows, Version 22.0 

(SPSS Inc., Chicago, IL, USA). The descriptive 

statistics of the study are presented with frequency 

and percentage for categorical variables and mean 

and standard deviations for numerical variables. 

Descriptive statistical methods (e.g. mean, standard 

deviation, median, frequency and ratio) and Shapiro-

Wilks test, histogram and box plot graphics were used 

to evaluate the distribution of the variables. 

Independent group comparisons were made with the 
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chi-square test. The survival rates were calculated 

using the Kaplan-Meier method. The log-rank test 

evaluated the comparisons of survival curves between 

both groups. The effects of continuous and 

categorical variables on survival times were 

evaluated using the backward conditional method 

with the Cox proportional hazards regression model. 

The hazard ratios were estimated from the data. A 

p≤0.05 value was accepted to be statistically 

significant.  

 

Results 

Of 134 patients, 122 (91%) were male, and 12 

(9%) were female. The mean age of the patients was 

found as 58.91±8.43 years. The findings concerning 

age, gender, size of tumours, number of N2 positive 

stations, pathological types, and physical 

performance status are given in Table 1. The 

histological investigation revealed that the most 

common tumours were evaluated as squamous cell 

carcinoma in 60 (44.7%) cases, adenocarcinoma in 51 

(38%), not otherwise specified (NOS) in 14 cases 

(10.5%), adenosquamous tumours in 7 (5.2%) cases, 

and large cell carcinoma in two cases (1.6%). (Table 

1) 

 
Table 1. Baseline Characteristics of Patients 
Variables Group 1 

n (%) 

Group 2 

n (%) 

Total 

n (%) 

P value* 

Age (Years) 

≤65 

>65 

 

59 (81.9) 

13 (18.1) 

 

49 (79) 

13 (21) 

 

108 (80.6) 

26 (19.4) 

 

p = 0.417 

Gender 

Male 

Female 

 

62 (86.1) 

10 (13.9) 

 

60 (96.7) 

2 (3.3) 

 

122 (91.0) 

12 (9.0) 

 

p = 0.029 

Pathology 

Adenocarcinoma 

Squamous cell 

carcinoma 

NOS 

Others 

 

34 (47.2) 

31 (43.0) 

0 

7 (9.8) 

 

17 (27.4) 

29 (46.7) 

14 (22.6) 

2 (3.3) 

 

51 (38.0) 

60 (44.8) 

14 (10.5) 

9 (6.7) 

 

p = 0.03 

 

Metastatic 

mediastinal lymph 

node 

Single 

Multiple 

 

 

48 (66.6) 

24 (33.4) 

 

 

43 (69.3) 

19 (30.7) 

 

 

91 (67.9) 

43 (32.1) 

 

 

p = 0.442 

T status 

T1a (≤2 cm) 

T1b (>2cm, ≤3cm) 

T2a (>3cm, ≤4 cm) 

T2b (>4cm, ≤5 cm) 

 

11 (15.3) 

20 (27.8) 

21 (29.1) 

20 (27.8) 

 

4 ( 6.4) 

18 (29.0) 

37 (59.7) 

3 (4.9) 

 

15 (11.2) 

38 (28.3) 

58 (43.3) 

23 (17.2) 

 

p = 0.413 

ECOG 

performance 

status 

ECOG0 

ECOG1 

 

68 (94.4) 

4 (5.6) 

 

60 (96.7) 

2 (3.3) 

 

128 (95.5) 

6 (4.5) 

 

 

p = 0.369 

ECOG: Eastern Cooperative Oncology Group performance status, NOS: 

Not otherwise specified. *The distribution of the groups according to the 

categorical variables was analyzed with the chi-square test. 

 

Of 72 patients in group 1, lobectomy was 

performed for 66 (91.6%), bilobectomy for four 

(5.5%), and pneumonectomy for two (2.9%) patients. 

According to the Cox regression analysis, only the 

age (HR= 1.043, p<0.001) and the treatment groups 

(HR= 1.365, p<0.003) were statistically significant 

on survival. Gender, tumors histopathology, T status, 

and mediastinal lymph node metastasis 

(single/multiple) did not affect survival (Table 2) 

When the patients in both groups were evaluated 

according to tumors diameter, the number of those 

with T1a, T1b, T2a, and T2b tumors’ was 11 (15.3%), 

20 (27.8%), 21 (29.1%), and 20 (27.8%) in Group 1, 

respectively. Even so, the number of those with the 

same tumours was detected as four (6.4%), 18 (29%), 

37 (59.7), and 3 (4.9%) among Group 2 patients, 

respectively. No statistically significant difference 

was found between groups (p=0.91). (Table 2) 

 
Table 2. Survival Analysis According to Categorical and Numeric 

Variables 

 Hazard ratio %95 CI* p value 

Gender 1.042 0.512-2.122 0.91 

Age 1.043 1.017-1.070 0.001** 

Tumor 

histopathology 

0.945 0.784-1.139 0.533 

T status 1.011 0.840-1.217 0.91 

N2 

(Single/Multiple) 

0.972 0.645-1.465 0.892 

Treatment Group 

(Group1/2) 

1.365 1.112-1.676 0.003** 

 
CI*: Confidence Interval 

 

Of 134 patients, 106 (79.1%) deaths were 

detected, while 28 (20.9%) survived during the 

follow-up period as of 31st December 2019. When 

the survival rates were examined in both groups, 

median survival rates were 44 and 23 months for 

Groups 1 and 2, respectively. When the survival rates 

were evaluated by years, while one-, two-, three-, 

four-, and five-year survival rates were found as 

86.1%, 73.6%, 63.5%, 48.6%, and 41.6% 

respectively for those in Group 1, the rates were 

calculated as 77.4%, 50%, 40.3%, 21%, and 10.3% 

for those in Group 2. The survival rates in Group 1 

were determined to be statistically significantly 

higher than those in Group 2 (p<0.01). When the 

survival rates were examined in both genders, the 

average survival time was 44 months for men and 33 

months for women. No statistically significant 

difference was found between both genders (p=0.91). 

(Table 2) 
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When the patients were divided into two groups as 

≤65 years and >65 years of age, the average survival 

time was determined as 55.6 months among those 

aged ≤65 and 22.9 months among those aged >65. 

Based on the analyses of survival rates, a statistically 

significant difference was found in the survival rates 

of those aged ≤65 (p<0.01).  

When the patients were divided into two groups as 

those with single N2 positive and multiple N2 

positive, in light of the number of positive mediastinal 

lymph node stations, 91 (68%) patients were found to 

have single N2 positive. In contrast, 43 (32%) 

patients were found to be with multiple N2 positive. 

According to this criterion, while the mean survival 

rates were determined as 49.7 and 46 months for 

single and multiple N2 positive patients, respectively, 

the median survival times were calculated as 35 and 

37 months. No statistically significant difference was 

found between those with single and multiple N2 

positive (p=0.814). (Figure 1) (Table 2) However, 

when the survival rates of those with single and 

multiple N2 positive in Group 1 (n=72) were 

compared, the mean (median) survival times were 

determined as 63.5 months (median, 50 months) and 

55.7 months (median, 37 months), respectively. No 

statistically significant difference was found between 

the patients with single and multiple N2 positive in 

Group 1 (p=0.581) regarding survival rates. (Table 3) 

Even so, when the survival rates of 62 patients with 

single and multiple N2 positive in Group 2 were 

compared, the mean (median) survival times were 

determined as 31.7 months (median, 23 months) and 

32.8 months (median, 33 months), respectively. 

There was no statistically significant difference 

between single and multiple N2 positive patients in 

Group 2 regarding survival rates (p=0.743). (Table 3) 
 

Table 3. Survival Analysis By Single and Multiple N2 Metastases 

Survival Time 

Mean (Median) months 

 Single N2 Multiple N2 P value 

Group 1 63.5 (50) 55.7 (37) p = 0.581 

Group 2 32.8 (33) 31.7 (23) p = 0.743 

 

 
Figure 1. Analysis of survival by single and multiple mediastinal 

lymph node metastases 

 

 

Discussion 

The most critical factor determining the prognosis 

of NSCLC is the staging process of the disease (6). In 

a study, 25–30% of the patients with NSCLC were 

reported to be diagnosed at locally advanced stages 

(IIIA or IIIB). Postoperative 5-year survival rates 

were stated to range between 13 and 42.8% (7). 

Stage III NSCLCs include a highly heterogeneous 

group of patients with differences in the extent and 

localization of the disease. Many aspects of the 

treatment of stage III N2 positive disease are 

controversial as the entities to be elucidated. The best-

suggested therapy for most clinically evident N2 

disease patients is definitive CCRT, using platinum-

based chemotherapy plus radiotherapy. However, 

there is no consensus on the role of surgery in treating 

stage III (N2 positive) NSCLC patients. Despite 

definitive CCRT, survival rates require re-evaluating 

surgical treatment for such patients (8-10). 

In previous studies, N2 positivity was the most 

important factor affecting prognosis negatively (11-

13). Therefore, it is evident that determining the most 

appropriate treatment according to the stages of 

cancer, especially node metastasis is essential. When 

all patients were evaluated in our study, while the 

median survival time was determined as 35 months, 

the 5-year survival rate was 28.3 months. 

The most appropriate treatment for the patients 

with stage IIIA N2 positive NSCLC remains 

controversial; however, a consensus is that utilizing a 

single treatment modality alone, whether surgery or 

radiotherapy, results in relatively low survival rates 

(14-17). 

Definitive CCRT is recommended for those with 

stage IIIA (N2 positive) disease. However, surgical 

treatment following induction chemotherapy may 

also be utilized as an alternative therapy (5). In a 

study, overall survival (OS) was indicated better in 
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the patient’s undergoing lobectomy than those 

receiving chemotherapy and radiotherapy alone (18). 

In other studies, postoperative radiotherapy and 

surgery alone were reported not to improve overall 

survival in the patients with IIIA N2 (positive) 

NSCLC, and lobectomy was stated to provide better 

long-term survival than pneumonectomy after 

induction chemotherapy, with no increase in 

postoperative complications or recurrence rates (19-

21). In our study, the patients undergoing lung 

resection and systemic mediastinal lymph node 

sampling were considered to have no mediastinal 

lymph node metastasis in the pre-operative period; 

N2 positivity was detected intraoperative 

postoperative period, and so adjuvant 

chemoradiotherapy was performed in these patients. 

When the patients' survival times were examined, it 

was remarkable that the 5-year survival rates were 

like those of the patients undergoing lung 

resection+chemoradio therapy following neoadjuvant 

therapy. 

Morbidity and mortality rates were determined 

according to the surgical resection types (20, 21). 

Accordingly, postoperative morbidity and mortality 

rates were higher in the patients undergoing 

neoadjuvant chemoradiotherapy after 

pneumonectomy than those treated with lobectomy 

(18). Our study demonstrated that the survival rates 

between the patients undergoing lobectomy and 

pneumonectomy were not different (p=0.635). We 

consider that the relatively low number of 

pneumonectomy patients included in the study may 

have affected our findings. 

In the study performed it was reported that the 5-

year survival rates for stages IA, IB, IIA, IIB, IIIA, 

IIIB, and IV in NSCLC were 82%, 66%, 52%, 47%, 

36%, 19%, and 6%, respectively (20). The data 

released by the Japanese Lung Cancer Registry 

Center showed that the 5-year survival rates for stages 

IIA, IIB, and IIIA NSCLC were 61%, 47.4%, and 

32.8%, respectively (21). In another study conducted 

by Cerfolio et al. (22) including similar findings to 

ours, the 5-year survival rate was reported to be 42% 

among stage IIIA N2 (positive) patients undergoing 

surgery after neoadjuvant treatment (22). Although 

surgical treatment was used as the first step of 

multimodal treatments in our study, our survival rates 

were similar to those undergoing surgery after 

neoadjuvant treatment reported in Cerfolio et al. (22). 

In our study, the 5-year survival rates were 41.6% and 

10.3% in Group 1, and there was a statistically 

significant difference between the survival rates in 

Groups 1 and 2 (p<0.01). Our results indicate that 

combined treatments with initial surgical treatment 

and adjuvant chemoradiotherapy may have a higher 

chance for more prolonged survival in those with 

NSCLC. However, we consider that further studies 

are required to understand whether such a treatment 

modality can lengthen the survival rate in N2 

positivity. 

In the study by Misthos et al. (23) the patients with 

single N2 metastases were reported to have better 

survival rates than those with multiple N2 metastases 

in a relatively large group (23). There was no 

statistically significant difference between single and 

multiple N2 positive patients in our study regarding 

survival rates (p=0.814). When the patients in Group 

1 were evaluated as single and multiple N2 positive, 

the mean survival times were found as 63 and 55 

months, while the median survival times were 

calculated as 50 and 37 months, respectively. 

Although found to be high, the difference between the 

survival times was not statistically significant 

(p=0.581). 

 

Conclusion 

Current treatment modalities could not provide 

adequate survival for stage IIIA (N2 positive) 

NSCLC patients. Surgical treatment should be 

considered after neoadjuvant chemoradiotherapy and 

as the first step for stage IIIA N2 positive NSCLC 

patients' multimodal treatments. Despite the common 

belief that surgical treatment is not beneficial for 

those with multiple N2 metastases, we consider that 

better survival rates can be achieved in such patients, 

mostly when surgical treatment is performed as the 

first multimodal treatment step. 
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