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Abstract 

Objective The present study was performed to evaluate the clinical characteristics 

and survival outcomes in patients with small cell lung cancer (SCLC) detected by 

low-dose computed tomography (CT). Methods We retrospectively reviewed 

clinical records of patients with SCLC treated at our hospital between 1997 and 

2011 and selected patients with SCLC detected by CT screening.  Results We 

identified 12 patients (male/female: 11/1; mean age: 67.8 years old. Nine patients 

had limited disease (LD) and 3 had extensive disease (ED). Five LD patients 

underwent thoracic surgery and the pathological staging information included stage 

IA (n = 1), IB (n = 1), IIA (n = 1), and IIIB (n = 2). Although 2 patients with 

pathological stages IA and IB had > 10-year survival, the median survival times 

(MST) in LD and ED were 25 months (95% CI; 17.0  – 32.9) and 16 months (95% 

CI; not evaluated), respectively. In addition, MST in 12 patients was not 

significantly different from that in SCLC patients in general  care in our hospital. 

Conclusions This analysis suggested that CT screening contributes to the detection 

of early-stage SCLC in patients that are potentially suitable for surgery, but it 
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remains unclear how to improve clinical outcome in patients with SCLC.  
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Introduction  

Lung cancer is the leading cause of cancer mortality worldwide [1], including 

Japan [2]. Small cell lung cancer (SCLC) represents 10% – 15% of all lung cancers 

[2,3] and shows a high grade of malignancy with rapid growth and early 

widespread metastasis. As SCLC is a virulent disease with high metastatic 

potential, SCLC is usually considered a systemic disease at initial presentation.  

There have been many reports that chest computed tomography (CT) can detect 

more of these lesions at an earlier stage than chest radiography[4,5]. The National 

Lung Screening Trial (NLST), a large randomized controlled trial designed to 

evaluate low-dose computed tomography (CT) screening for lung cancer in heavy 

smokers, demonstrated a decrease in lung cancer-specific mortality in a CT 

screening population[6,7]. We also initially began a low-dose CT screening trial 

using a mobile CT unit [8 – 10], and previously demonstrated in Japanese smokers 

that CT screened lung cancer patients had a better survival rate than those that were 

non-screened [10]. Multivariate analysis in the NLST [6] and our data [10] 

indicated survival benefit by CT screening mainly in adenocarcinoma. Recently, 

Cuffe et al. [11] retrospectively reviewed 10 SCLC patients who were diagnosed 

during two low-dose CT lung cancer screening programs. They reported that the 

clinical stage and survival were identical to those in clinical practice, suggesting 

ineffectiveness of CT screening for SCLC. However, there have been few reports 

focusing on screening-detected SCLC. In the present study, to determine the 

clinical characteristics, treatment, and survival outcomes in patients detected by 
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CT screening, we performed a retrospective review of SCLC patients  treated at our 

institute. 

Patients and Methods 

 Between January 1997 and December 2011, a total of 148 cases of SCLC were 

admitted to the Respiratory Center, Shinshu University Hospital. Among them, 12 

cases of SCLC (8.1%) were detected by CT screening. The study subjects were 

identified and selected retrospectively from the hospital electronic clinical record 

search engine. Patient privacy was protected when using individual information. 

Cases of large cell neuroendocrine carcinoma or mixed with non-SCLC were 

excluded from the present analysis. 

The interpretation of CT images was based on commonly used imaging features, 

i.e., morphological characteristics and interval growing tendency [12,13]. When 

abnormal findings were found on the initial CT (baseline), routine fiberscopic 

bronchoscopy combined with transbronchial needle aspiration, forceps biopsy, 

brushing and washing, or percutaneous needle biopsy was performed if possible. 

When CT scans were indeterminate for lesions , such as those smaller than 10 mm, 

follow-up CT examinations were performed 3 months later (interim) to determine 

whether there were any interval changes in size, density, configuration, or internal 

structure. Annual CT examination (annual) was defined as CT scan every year. 

Thus, when growing tendency in the nodules was definitely identified at the annual 

or interim repeat CT screen, surgical resection was also recommended if a 
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diagnostic approach for the lesion was difficult. Clinical staging was evaluated by 

standard examination. All patients underwent physical examination, complete 

blood cell count, biochemistry examination, chest radiography, CT scans of the 

thorax and abdomen, bone scintigraphy, and magnetic resonance imaging (MRI) 

scan of the brain as pretreatment evaluation.  Routine integrated positron emission 

tomography (PET)/CT scan was added to assess lymph node and distant  

involvement from 2005. Clinical and pathological staging were performed 

according to the 6th edition of the TNM classification of lung cancer  [14]. 

Operative indication was considered for clinical stage IA – IIB in patients with 

preoperative diagnosis of SCLC. The classification of limited disease (LD) and 

extensive disease (ED) was based on the International Association for the Study of 

Lung Cancer (IASLC) criteria [15]. 

The survival of patients was calculated from the date of initial therapy until the 

time of death. Survival for all patients was recorded up to 31 September 2012. The 

actual overall survivals after initial treatment were calculated using the 

Kaplan–Meier method, and the differences in the resulting distributions were 

compared between groups by the log-rank test. Data were analyzed using the 

chi-square test and P < 0.05 was taken to indicate statistical significance.  
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Results 

Baseline characteristics 

The general characteristics of the 12 subjects are shown in Table 1. The study 

population consisted of one female patient and 11 men (91.7% male), with a mean 

age of 67.8 years old ranging from 51 to 82 years old. The female patient was a 

never-smoker, but the others were smokers with a mean number of pack-years of 

42.2 ± 4.3. Ten patients had performance status (PS) of 0 (82.4%) and two had PS 

of 2 according to the Eastern Cooperative Oncology Group scale.  The clinical 

characteristics, treatments, and outcomes in each case are shown according to the 

clinical stage of LD and ED (Table 2). Clinical stages of LD and ED were observed 

in nine and three patients, respectively. The frequency of LD in CT screening test 

(75%, 9 of 12 cases) was significantly higher than that in other detected SCLC , 

such as symptomatic et al.  (42.6%, 58 of 136 cases, P < 0.05). One patient with 

interstitial pneumonia (case 4) presented with shortness of breath, but none of the 

patients had specific symptoms of thoracic malignancy. In LD subjects, 5 cases 

underwent thoracic surgery. Among them, three patients (cases 1, 3, and 5) were 

not confirmed histologically to be malignant on preoperative evaluation , but 

surgical resection was recommended because annual or repeated CT findings on the 

target lesion revealed interval growing tendency. The pathological staging 

following surgery was inconsistent with clinical stage except in case 1. In addition, 

partial resection was performed in cases 4 and 5 because of poor pulmonary 
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function and pleural dissemination, respectively. The frequency of thoracic surgery 

as initial treatment in CT screening test (41.7%, 5 of 12 cases) was significantly 

higher than that in other detected SCLC (8.1%, 11 of 136 cases, P < 0.01). Two to 

four cycles of postoperative chemotherapy were performed except in one patient 

(case 4). This case was associated with interstitial pneumonitis and considered 

unsuitable for chemotherapy. In the LD group, chemotherapy alone was selected in 

three patients because of association of chronic obstructive pulmonary disease 

(COPD) (case 6) and interstitial pneumonia (case 8), and concurrent thoracic 

radiotherapy was avoided in case 9 because of the extended chest field. In the ED 

group, standard chemotherapy was performed in two patients . In case 12, the 

patient was 82 years old and refused chemotherapy; this patient died 9 months after 

diagnosis. 

Survival analysis 

The overall survival curve of the 12 cases is shown in Figure 1. Median survival 

time (MST) was 20.0 months (95% confidence interval (CI): 15.6 – 24.4)(Figure 1). 

MST in non-CT-detected patients with SCLC in our institute (n = 136) was 14.0 

months (95% CI: 12 – 17) and was not significantly different from survival in 

CT-detected patients (data not shown). The survival periods according to the LD 

and ED classification are shown in Figure 2. The survival in LD patients (25.0 

months, 95% CI; 17.0 – 32.9) was significantly longer than that in ED patients 

(16.0 months, 95% CI: not evaluated). We analyzed the survival in patients 
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initially treated with thoracic surgery and found no significant differences in 

survival between operated (MST; 27.0 months, 95% CI; 16.4  – 144.4) and 

non-operated patients (MST;16.0, 95% CI; 11.9  – 22.5, P = 0.076).  
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Discussion 

 We summarized the clinical characteristics, treatment and outcomes in 12 patients 

with SCLC detected by low-dose chest CT screening test at our institute. The 

frequency of LD and further early-stage patients who were suitable for thoracic 

surgery in CT-detected SCLC were significantly higher than those in the non-CT 

screening group. However, the MST of 20.0 months in the  12 subjects was not 

appreciably different from those in the non-CT screening group or reported for 

SCLC in general clinical practice [16-18].  

A prospective study by NLST for lung cancer screening using chest CT 

demonstrated a decreased lung cancer-specific mortality in a CT screening 

population [6,7]. In contrast, the randomized Danish Lung Cancer Screening Trial 

(DLCST) failed to demonstrate improved mortality rates in almost the same 

population as NLST [19]. Thus, the contribution of low-dose CT screening to a 

decrease in lung cancer mortali ty remains undetermined. In general, SCLC is 

considered an inappropriate screening target due to its aggressive natural biology 

and early dissemination. As our results were based on the retrospective findings  

and non-randomized screening participation, we are unable to comment on the role 

of low-dose CT screening for SCLC. However, our results suggest that CT 

screening can detect early-stage SCLC and may shift the early stage distribution of 

SCLC, in contrast to the findings of Cuffe et al. [11]. 
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 Our results indicated no improvement of survival in patients with 12 SCLC 

patients compared with non-CT-detected patients. In addition, survival  periods in 

LD and ED in our series seemed to be identical to those in SCLC patients with 

usual care detection [16-18]. Therefore, we suggest that CT screening could 

contribute little to improve survival outcome in patients with SCLC. 

Several recent retrospective analyses have described improved or favorable 

survival rates in patients with resected SCLC [20-25]. Lim et al. [20] recently 

described excellent results, with a 5-year survival rate of 52% for patients with 

stage I – III disease who underwent lung resection. In Japanese subjects with 

resected SCLC, 5-year survival rate was 43%, and survival has improved over the 

past several decades [21].Thus, surgery was associated with improved survival for 

selected patients with early-stage SCLC [20-25]. Indeed, two patients achieved 

long-term survival after surgery (cases 1 and 2) in the present analysis. Thus, CT 

screening may be beneficial in certain patients with SCLC at a curable stage. On 

the other hand, we found underestimation of T factor and clinical T1 stage changed 

to T4 due to pleural dissemination in two of the resected patients. Clinical and 

pathological differences were reported previously in resected patients with SCLC 

[23,24]. Surgical indication and evaluation for the operability in patients with 

early-stage SCLC are important.  

With regard to the radiological features on CT in the early stages of SCLC, small 

nodules exhibiting well-defined and distinctly lobulated margins  with rapid growth 



 

12 

were characteristically shown [9,13,26]. Sone et al. [9] described the CT 

appearance in peripheral early-stage of SCLC; the lesions were typically spindle- 

or pyramidal-shaped in the early phase, and later appeared as vermiform or 

tandem-like nodular lesions. In addition, the tumor growth was along the long axis 

of the bronchial wall in the lung periphery. They emphasized that the growing 

tendency on serial CT test was important at annual repeated or interim CT scan. In 

the present analysis, seven subjects were detected by interim and annual repeated 

CT examinations, and all cases were in LD stage. Thus, we would like to 

emphasize that initial assessment for a soft tissue density nodule on CT screening 

is essential, and interim or annual CT scanning of the nodule is useful for detecting 

further early-stage SCLC, compared with cases presenting clinical symptoms. 

There were several limitations in the present study. First, CT screening  was 

performed in a non-randomized manner, and entry criteria for CT screening 

subjects were not definite except age > 40 years old. The upper age limit, cigarette 

history, and underlying baseline diseases, etc., were not prescribed for the CT 

screening test. Indeed, two patients in the present analysis were over 75 years old , 

while such elderly patients were not included in NLST [7] and DLCST [19] trials. 

In addition, three patients in the present study had preceding respiratory diseases , 

including COPD and interstitial pneumonia, which were risk factors for lung cancer. 

The concomitant diseases may affect the subsequent treatment strategy and/or 

prognosis of SCLC. Second, the number of patients with SCLC in the present study 

was small, which adversely affects evaluation of the clinical characteristics and 
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outcomes. However, Cuffe et al. [11] summarized 10 cases with SCLC detected by 

CT screening and concluded the ineffectiveness of CT screening test. Thus, further 

studies to examine the usefulness of CT screening are needed. 

In summary, in a retrospective analysis of 12 patients with SCLC detected by CT 

screening, we demonstrated that LD stage was prominent (9 cases) and early-stage 

SCLC suitable for thoracic surgery was observed in 5 patients. However, the 

overall survival periods in LD and ED stages were 25 and 16.0 months, 

respectively, which were identical to those in general clinical practice for SCLC. 

Our results suggest that CT screening test contributes to detection of early-stage 

SCLC, but it remains unclear whether this can improve clinical outcome in patients 

with SCLC. 
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Table 1 

General patient’s characteristics (n = 12)  

 

Mean age
(range)

67.8 yrs
(51 - 82)

Mean pack years
(range)

42.2
(0 - 80)

Performance Status

 0 / 1/ 2
Stage

 Limited / Extensive disease

11/1

10 / 0 / 2

9 / 3

 Gender
(Male/Female)
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Table 2  

Clinical characteristics,  treatment, and outcomes in patients with small cell lung 

cancer detected by CT screening (n = 12) 

 

Case
CT of

detect ion
Cl in ical  TNM

(Patho logical )
Preoperat ive

diagnosis
1st  t reatment 2nd treatment

Survival
(months)

Outcome Compl icat ions

Limited
disease

1 Annual
T1N0M0

(T1N0M0) （－） lobectomy
adjuvant

CAV/CDDP+VP-16 178 alive

2 Base l ine
T2N0M0

(T1N1M0) （＋） lobectomy
adjuvant

CAV/CDDP+VP-16 161 dead

3 Inter im
T1N0M0

(T4N0M0) （－） lobectomy
adjuvant

CDDP+CPT-11
27 dead

4 Annual
T1N1M0

(T1N0M0) （＋） part ial  resect ion （－） 19 dead
In terst it ial
pneumon ia

5 Annual
T1N1M0

(T4N2M0) （－） segmentectomy
adjuvant

CAV/CDDP+VP-16
17 dead

6 Annual T2N1M0 CBDCA+CPT-11 （－） 25 dead COPD

7 Inter im T4N2M0
CDDP+VP16

+conRT
CDDP+CPT-11 20 dead

8 Base l ine T3N2M0 CDDP+VP16 amrubic in 11 alive
In terst it ial
pneumon ia

9 Inter im T2N2M0 CDDP+CPT-11 CBDCA+VP16 10 dead

Extensive
disease

Cl in ical  TNM
(Metastat ic  sites)

10 Base l ine
T1N0M1

（PUL、HEP）
CBDCA+VP16 CBDCA+CPT-11 16 dead

11 Base l ine
T4N3M1

（PLE、HEP）
CDDP+CPT-11 CDDP+VP16 14 alive

12 Base l ine
T1N3M0

（cervical LYM）
BSC （－） 9 dead

Baseline : in itial CT scan, Interim: repeated CT scan 3-6 months after the in itial CT, Annual: CT scan every year.
CDDP:cisplatin , CBDCA:Carboplatin , CPT-11:Irinotecan, VP16:etoposide,
 conRT:concurrent thoracic radiotherapy.

CAV : cyclophosphamide、doxorubic in、vincristine , BSC : Best supportive care 
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Figure Legends 

Figure 1 

A. Overall survival in patients with small cell lung cancer detected by low -dose 

computed tomography screening.  

B. Comparative analysis of survival according to a classification of limited disease 

(LD) and extensive disease (ED) in patients with small cell lung cancer detected by 

low-dose computed tomography screening. The survival period in LD (median 

survival = 25.0 months, 95% CI 17.0 – 32.9) was significantly longer than that in 

ED (median survival = 16.0 months, 95% CI not evaluated). 

 

 

 

 

 



Median survival time (MST)：

20.0（months）（95％CI:15.6-24.4)

survival（months）
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LD (n=9)：MST 25.0（months）（95％CI:17.0-33.0)

ED (n=3) ：MST 16.0（months）（95％CI:16.0-16.0)

P<0.05
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