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Introduction: The aim of our study is to investigate the effects of early stage 
surgical treatment on the survival of the geriatric patient group in small cell lung 
cancer.

Materials and Method: Patients over 65 years of age with a diagnosis of stage 
I small cell lung cancer were included. The patients included in the study were 
divided into three groups. 1. The surgical group 2. Non-surgical group 3. Untreated 
group. Overall survival and lung cancer-specific survival were evaluated among 
these 3 groups. 

Results: A total of 1248 patients were included in the study. 28.9% of the 
patients did not receive any treatments, 47.2% of the patients received non-surgical 
treatment and 23.9% of the patients received surgical treatment. The 5-year overall 
survival rates of the untreated group, non-surgical group and surgical group were 
7%, 10% and 32%, respectively (p <0.0001). According to the results of multivariable 
analysis, surgical treatment was an important factor in increasing overall survival 
when compared to the non-surgical treatment.

Conclusion: In patients aged 65-84 with stage I small-cell lung cancer, surgical 
treatment increased overall survival at a statistically significant level. 
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INTRODUCTION
Today, lung cancer is the most commonly observed 
type of cancer in the world (1), responsible for 12.8% 
of all cases. Lung cancer is also ranked first in can-
cer-related deaths, accounting for 17.8% of all cas-
es (2). When 5-year survival rates are analyzed, the 
percentage is around 15% for all lung cancer pa-
tients (3). A further 15% of lung cancer patients are 
diagnosed with small-cell lung cancer (SCLC). At 
the time of diagnosis, the disease is generally at an 
extensive stage and, among untreated patients, the 
average survival time is limited to mere months (4). 
The prognostic significance of some parameters of 
SCLC patients were checked prior to treatment and 
analyzed with retrospective studies. It was shown 
that one of the most significant markers of survival 
is the stage of the tumor (5). Sex, age, and weight 
loss are also factors that affect prognoses (6). As 
humans’ average lifespan has increased, so has the 
average age of patients diagnosed with SCLC. A 
study supporting this view found that the percent-
age of SCLC patients over the age of 70 increased 
from 23% to 44% over a period of 35 years, and that 
almost half of the limited-stage SCLC patients were 
diagnosed once past the age of 70 (7). Radiother-
apy and chemotherapy are regarded as the basic 
treatments for patients with SCLC. Lately, however, 
several retrospective studies have shown that, in 
limited numbers of patients with SCLC who have 
undergone surgery, the overall survival duration 
increased and the 5-year survival rate was around 
50% (8). Additionally, National Comprehensive Can-
cer Network (NCCN) guidelines state that surgical 
treatment should primarily be considered for Stage 
I (T1–2, N0) SCLC patients (9). However, in clinical 
practice, it is believed that younger patients may 
be more suitable candidates for surgical treatment, 
due to co-morbidities, post-operative complica-
tions, and patient performance (10). 

Chronological age is often a poor predictor of 
treatment response and toxicity. An ECOG or Karn-
ofsky Performance Status assessment, which are fre-
quently used in patients to be treated with cancer, 

may also be insufficient (11). When planning cancer 
treatments in geriatric patients, their level of func-
tionality and physiological capacity should be well 
evaluated before any other measures are undertak-
en. The International Society of Geriatric Oncology 
and the NCCN recommend a comprehensive geri-
atric assessment for patients over 65 years of age 
(12).

Nonetheless, in several studies, it is suggested 
that age is not a contraindication for surgery, so 
carefully selected Stage I SCLC patients aged 80 or 
above may benefit from surgical resection (13).

MATERIALS AND METHOD
Our study has a retrospective design. Patients over 
the age of 65 who were diagnosed with Stage I 
SCLC between January 1996 and December 2014 
were analyzed using the data obtained from the re-
cords of two hospitals. A total of 1248 patients were 
included in the study. Stage I was defined clinical-
ly or pathologically in accordance with the Amer-
ican Joint Committee on Cancer (AJCC) Staging 
systems. Additionally, patients without sufficient 
survival data (whose survival duration in months is 
unknown, or whose survival duration is absent or 
not calculated) and patients whose pulmonary sur-
gery details are not clear were excluded from the 
study. Patients whose pathological staging and sur-
gery data are not present were also excluded. For 
each case, the patient’s demographic data, the year 
and age at time of diagnosis, sex, location of the 
tumor, pathology, AJCC staging details, treatments 
(surgery, chemotherapy, or radiation), surgical pro-
cedures performed for reasons other than cancer, 
vital status, cause of death, and survival duration 
were recorded. 

Ethical approval was obtained from the local 
ethics committee (approval number: 54022451-
050.05.04-1786).



THE EFFECT OF SURGICAL TREATMENT ON SURVIVAL IN GERIATRIC PATIENTS WITH STAGE I SMALL-
CELL LUNG CANCER

457

Statistical Analysis
In this study, SCLC patients were classified into 

surgical, non-surgical, and untreated groups. The 
clinicopathological characteristics among the three 
groups were analyzed with Pearson’s Chi-squared 
test. The log-rank test and Kaplan-Meier analysis 
were used to estimate the patients’ overall survival 
and lung cancer-specific survival (LCSS). Multivar-
iate Cox models were realized to determine the 
predictors of survival. All statistical analyses were 
performed with IBM SPSS 22. The p-values are bi-
lateral, and p <0.05 was regarded as significant.

RESULTS
In total, 1248 patients were deemed to fulfil the 
study criteria and were assessed. The characteris-
tics of the patients enrolled are provided in Table 
1. Among all patients, 51.7% were male and 48.3% 
were female. The primary tumor location was most 
commonly the upper lobe (52.1%), followed by the 
lower lobe (32.1%), lingula (9.6%), and the middle 
lobe (6.2%) (p <0.0001). 

Distribution of patients based on the treatment 
administered was as follows: 365 patients were 
untreated (29.3% of total), 582 patients received 
non-surgical treatment (46.6%), and 301 patients 
received surgical treatment (24.1%) (p <0.001). The 
percentage of untreated patients for patients ages 
65–69 was 2.1%, 5.2% for patients aged 70–74, 
11.9% for patients aged 75–79, 31.7% for patients 
aged 80–84, and 49.1% for patients older than 85 
years. 

Concerning the reasons for not performing sur-
gery on 947 Stage I SCLC patients who received 
non-surgical treatment, we observed that, for 781 
patients (82%), surgery was not recommended; in 
65 patients (7%), there were surgical contraindica-
tions; a further 18 patients (2%) refused the opera-
tion; and 83 patients (9%) were not operated on for 
unknown reasons. 

In general, the overall survival duration and the 
LCSS duration of patients receiving surgical treat-

ment were observed to be longer. In terms of over-
all survival, the group receiving non-surgical treat-
ment was second, following the surgical group. The 
median survival in the surgical group was 26 months 
(95% confidence interval [CI] 18.4–31.6 months), in 
the non-surgical group it was 14 months (95% CI 
11.6–14.4 months), and in the untreated group, the 
duration was 6 months (95% CI 4.6–7.4 months). The 
5-year survival percentages of the surgical group, 
non-surgical group, and untreated group were 34%, 
13%, and 6%, respectively (p <0.0001). The 5-year 
LCSS percentages of the surgical group, non-surgi-
cal group, and untreated group were 62%, 36%, and 
21%, respectively (p <0.0001). The multivariate Cox 
analysis of factors affecting the outcomes among 
the study population are presented in Table 2.

In multivariate analyses, surgical treatment was 
associated with longer overall survival duration (Haz-
ard Ratio [HR] 0.506; 95% CI 0.391–0.655[p <0.0001]) 
and LCSS duration (HR 0.449; 95% CI 0.309–0.653 
[p <0.0001]), as compared to the non-surgical treat-
ments, as shown in Table 3. The adjusted HRs for 
the effect of surgery, non-surgical treatment, and no 
treatment on overall survival and LCSS in each age 
sub-group are provided in Table 3.

Similar results were observed in the patient 
group aged 80–84. The median survival in the surgi-
cal group was 23 months (95% CI 17.2–28.8 months); 
in the non-surgical group, it was 12 months (95% CI 
11.4–14.6 months); and in the untreated group, this 
duration was 6 months (95% CI 4.2–7.8 months). The 
5-year survival percentages of the surgical group, 
non-surgical group, and untreated group were 
32%, 11%, and 5%, respectively (p <0.0001). Lung 
cancer-specific survival percentages of the surgical 
group, non-surgical group, and untreated group 
were 55%, 27%, and 31%, respectively (p <0.0001). 
In multivariate analyses, when compared to non-sur-
gical treatment, surgical treatment remained an in-
dependent significant predictor of improved overall 
survival (HR 0.539; 95% CI 0.391–0.763 [p <0.0001]) 
and LCSS (HR 0.449; 95% CI 0.281–0.729 [p = 0.001]).  

In the patient group aged over 85, the median 
survival in the surgical group was 19 months (95% 
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CI 16.0–22.0 months); in the non-surgical group, it 
was 13 months (95% CI 8.4–17.6 months); and in 
the untreated group, this duration was 6 months 
(95% CI 3.4–8.6 months). The 5-year overall surviv-
al percentages of the surgical group, non-surgical 
group, and untreated group were 18%, 14%, and 
4%, respectively (p = 0.002). The 5-year LCSS per-
centages of the surgical group, non-surgical group, 
and untreated group were 55%, 40%, and 20%, re-
spectively (p = 0.012). In multivariate analyses, sur-
gical treatment was associated with higher overall 
survival (HR 0.913; 95% CI 0.511–1.649; [p = 0.771]) 
and LCSS rates (HR 0.661; 95% CI 0.271–1.617; [p = 
0,361]), compared to the non-surgical group. 

The 301 patients in the surgical group were 
assessed for the analysis performed for the as-

sessment of patients receiving adjuvant therapy. 
Among this group, 137 (45.5%) patients received 
post-operative adjuvant therapy, while 164 (54.5%) 
received only surgical treatment. The median over-
all survival duration of patients who only received 
surgical treatment was 18 months (95% CI 11.8–24.2 
months), while it was 38 months for those patients 
receiving post-operative adjuvant therapy (95% CI 
24.2–51.8 months). The 5-year overall survival rate 
in patients receiving post-operative adjuvant thera-
py was 36%; the rate was 32% in patients who only 
received surgical treatment (p = 0.031). The 5-year 
LCSS rate in patients receiving post-operative ad-
juvant therapy was 65%, and it was 55% in patients 
who only received surgical treatment (p = 0.036). 

Table 1. Characteristics of patients

Characteristics Total
n (%)

Untreated
n (%)

Non-surgical
n (%)

Surgical
n (%)

p

Sex

Female

Male

603

645

(48.3)

(51.7)

188

177

(51.5)

(48.5)

262

320

(45.1)

(54.9)

153

148

(50.8)

(49.2)

0.198

Age

65-69

70-74

75-79

80-84

≥85

135

188

347

414

164

(10.8)

(15.1)

(27.8)

(33.2)

(13.1)

8

19

43

116

179

(2.1)

(5.2)

(11.9)

(31.7)

(49.1)

57

72

107

146

200

(9.8)

(12.3)

(18.4)

(25.2)

(34.3)

157

72

34

21

17

(52.1)

(23.9)

(11.3)

(7.1)

(5.6

<0.0001

Tumour location

Upper lobe

Lower lobe

Middle lobe

Lingula

650

401

77

120

(52.1)

(32.1)

(6.2)

(9.6)

149

116

63

37

(40.1)

(31.7)

(17.2)

(10.1)

312

187

48

35

(53.6)

(32.1)

(8.2)

(6.1)

178

98

22

3

(59.1)

(32.5)

(7.3)

(1.1)

<0.0001

Grade 

Grade I-II

Grade III

Grade IV

Unknown

217

421

583

27

(11.8)

(33.7)

(46.7)

(2.2)

41

98

217

9

(11.2)

(26.8)

(59.4)

(2.4)

7

228

337

10

(1.2)

(39.2)

(57.9)

(1.7)

178

87

28

8

(59.1)

(28.9)

(9.3)

(2.7)

<0.0001

Patients receiving adjuvant therapy

Patients receiving no adjuvant 
therapy

-

-

-

-

-

-

137

164

(45.5)

(54.5)

>0.05

>0.05
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DISCUSSION
Although lung cancer is more common in elderly 
patients than young patients, studies specific to 
the elderly are very few. In studies conducted to 
determine the optimal treatment of lung cancers, 
patients under the age of 65 were often included in 
the patient group (14). In the last 10–15 years, stud-
ies have begun among geriatric patient groups; 
however, in these studies, patients in their seventh 
decade constitute the majority of subjects, and the 
number of patients over age 80 remains small (15).

Today, for early stage SCLC, the standard treat-
ment is concomitant radiochemotheraphy; for ad-

vanced stage SCLC, the standard of care for first-
line systemic therapy is platinum-based systematic 
chemotherapy (16). Some recent studies have re-
ported positive outcomes for the surgical treat-
ment of early stage SCLC patients (17). Addition-
ally, NCCN guidelines state that surgical treatment 
should be considered for Stage I (T1–2, N0) SCLC 
patients (18). However, the median age of the pa-
tients included in the retrospective studies on which 
these guidelines are based was 60–75 years (19,20). 
To the best of our knowledge, there are no studies 
in the literature that specifically assesses the surviv-
al-related outcomes of surgical treatment in SCLC 

Table 2. Multivariate analysis of clinicopathological factors affecting outcomes in elderly and geriatric patients

Clinical parameters Overall survival Lung cancer-specific survival

HR 95% CI p HR 95% CI p

Sex
Female
Male

0.920 0.726-0.929 0.004 0.913 0.754-1.105 0.404

Age (years)
 65-69
 70-74  
 75-79
 80-84
   ≥85

1.110
1.170
1.185
1.205
1.255

1.065-1.345
1.048-1.362
1.035-1.374
1.029-1.386
1.016-1.540

0.011
0.013
0.017
0.014
0.035

1.186
1.174
1.161
1.158
1.106

0.934-1.442
0.910-1.476
0.755-1.480
0.949-1.423
0.816-1.516

0.189
0.217
0.329
0.128
0.465

Tumour location
Upper lobe
Lower lobe
Middle lobe
Lingula

0.834
0.959
1.399
1.159

0.831-1.119
0.899-1.301
1.071-1.839
0.925-1.486

0.039
0.612
0.021
0.216

0.896
1.031
1.539
1.399

0.746-1.124
0.829-1.271
1.049-2.259
1.019-1.939

0.029
0.802
0.031
0.041

Grade
Grade I-II
Grade III
Grade IV
Unknown

1.676
1.669
1.611
1.689

0.878-2.986
0.899-3.089
0.869-2.949
0.919-3.099

0.379
0.099
0.131
0.089

1.394
1.369
1.541
1.341

0.624-3.216
0.589-3.181
0.681-3.499
0.591-3.051

0.479
0.459
0.299
0.489

Treatment
Untreated
Surgical
Non-surgical 

0.631
0.549
0.351

0.541-0.736
0.279-0.431
0.461-0.669

<0.0001
<0.0001x

<0.0001y

<0.0001z

0.619
0.469
0.289

0.501-0.771
0.361-0.619
0.221-0.389

<0.0001
<0.0001x

<0.0001y

<0.0001z

 x: p to compare the untreated group with the non-surgical group,  
y: p to compare the non-surgical group with the surgical group, 
z: p to compare untreated group with the surgical group.
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patients over the age of 75. Due to this situation, 
our study was particularly focused on patients over 
the age of 75, in hopes of clarifying the clinical value 
of surgery in the treatment of elderly and geriatric 
patients with SCLC. In clinical practice, considering 
the association of old age with increased comorbid-
ity, reduced functionality, more post-operative com-
plications, and relatively higher mortality, surgery 
is rarely performed on geriatric patients. However, 
contradictorily, some studies show that age is not 
an independent prognostic factor affecting survival 
and that the performance status and treatments ap-
pear to be valid prognostic factors (21,22). Satisfac-
tory long-term results were obtained when surgical 
resection was applied to carefully selected Stage 

I SCLC patients over the age of 80 (23,24). In our 
study, the median overall survival duration of the 
surgical group was found to be significantly higher 
than the non-surgical group.

Using subgroup analyses, we found that there 
was a clinical benefit and survival contribution of 
surgery observed in patients aged 65–69, 70–74, 
75–79, and even in the population aged 80–84, who 
have traditionally been assumed to derive fewer 
benefits from lung resection. In the group of pa-
tients aged 85 and above, patients receiving surgi-
cal or non-surgical treatment had longer overall and 
LCSS durations, when compared to the untreated 
patients. No significant differences were observed 
between the surgical and non-surgical treatment 

Table 3. Adjusted hazard ratios for the effect of surgery, non-surgical treatment and no treatment on overall survival and 
lung cancer-specific survival in each age sub-group

Sub-group Overall survival Lung cancer-specific survival

HR 95% CI p HR 95% CI p

Age ≥65 years
Untreated
Surgical
Non-surgical

 0.935
 0.395
 0.265

 0.615-0.904
 0.214-0.684
0.274-0.856

<0.0001
<0.0001x

<0.0001y

<0.0001z

 0.801
 0.234
 0.196

 0.342-0.494
 0.225-0.433
 0.141-0.304

<0.0001
<0.0001x

<0.0001y

<0.0001z

Age ≥70 years
Untreated
Surgical
Non-surgical

 0.786
 0.436
 0.296

 0.584-0.836
 0.314-0.565
 0.286-0.915

<0.0001
<0.0001x

<0.0001y

<0.0001z

 0.702
 0.364
 0.214

 
 0.389-0.671
 0.274-0.514
 0.166-0.296

<0.0001
<0.0001x

<0.0001y

<0.0001z

Age ≥75 years
Untreated
Surgical
Non-surgical

0.610
0.498
0.299

0.479-0.769
0.389-0.649
0.231-0.409

<0.0001
<0.0001x

<0.0001y

<0.0001z

0.601
0.451
0.271

 0.429-0.821
 0.310-0.649
 0.181-0.399

<0.0001
<0.0001x

<0.0001y

<0.0001z

Age ≥80 years
Untreated
Surgical
Non-surgical

0.659
0.539
0.359

0.509-0.861
0.391-0.759
0.249-0.521

<0.0001
    0.002x

<0.0001y

<0.0001z

0.721
0.449
0.319

 0.499-1.019
 0.281-0.729
 0.189-0.539

<0.0001
   0.071x

   0.001y

<0.0001z

Age ≥85 years
Untreated
Surgical
Non-surgical

0.449
0.909
0.421

0.291-0.719
0.499-1.649
0.229-0.749

   0.001
   0.001x

   0.759y

   0.004z

0.401
0.661
0.259

 0.211-0.789
 0.271-1.621
 0.111-0.641

   0.003
   0.008x

   0.361y

   0.003z

  x: p to compare the untreated group with the non-surgical group, 
  y: p to compare the non-surgical group with the surgical group,
  z: p to compare untreated group with the surgical group.
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groups. According to our study, surgery may be 
an acceptable element of multimodal treatment 
in patients aged 75–84. Additionally, when the role 
of post-operative adjuvant therapy was compared 
with only surgical treatment in geriatric patients, it 
was observed that post-operative adjuvant therapy 
contributed to their survival. 

This study had some restrictions. First, as this is 
a retrospective study, inherent selection bias was 
unavoidable. It is also possible that patients in the 
surgical group were healthier than the patients in 
the non-surgical and untreated groups. Another re-
striction was the lack of specific details regarding 

the performance status, chemotherapy and radio-
therapy regimen, comorbidities, etc. in the patient 
records we consulted. 

CONCLUSION
We have concluded that Stage I SCLC patients aged 
65–84 benefit from surgical resection with a 5-year 
overall survival rate of 32% and a 5-year LCSS rate of 
55%. Surgical resection treatment could be consid-
ered as a promising first-line treatment in suitable 
geriatric Stage I SCLC patients in the future.
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