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Objective. To comprehensively explore the survival characteristics of primary esophageal small-cell carcinoma (PSCCE) and
identify the main factors affecting the prognosis. Methods. The clinical and follow-up data of PSCCE patients admitted to the
Fourth Hospital of Hebei Medical University from 2006 to 2010 were retrospectively analyzed. The primary endpoint was five-
year survival. Survival curves were drawn using the Kaplan-Meier method, and log-rank test was used to compare the
differences in survival rates among the groups. Cox regression models were used to analyze prognostic factors. Results. A total
of 119 eligible patients were retrieved. Median survival was 27 months (3-100 months). Changes in overall survival (OS) in
PSCCE patients were associated with TNM stage (P = 0:007), T stage (P = 0:049), and lymph node metastasis (P = 0:004).
When TNM was in stage I-IIb, lymph node metastasis (P = 0:003) or combined adjuvant therapy (P = 0:004) was an
independent factor affecting OS. Survival analysis showed that TNM staging had no predictive value for 5-year survival time or
disease-free survival (DFS) of PSCCE (P > 0:05). Conclusion. TNM stage, T stage, and lymph node metastasis were related to
the survival of patients. Negative lymph node metastasis and treatment are independent prognostic factors in PSCCE TNM
stage I-IIb patients.

1. Introduction

Primary small-cell carcinoma of esophagus (PSCCE) is a
rare invasive malignant tumor, which was first reported by
McKeown in 1952 [1], and accounts for 0.4-2.8% in all
esophageal cancers [2]. In China, it is most commonly
located in the middle of the esophagus, while it is most often
located in the lower part of the esophagus in western coun-
tries [3]. Due to the highly invasive and metastatic nature of
PSCCE, most patients often have distant metastases at initial
diagnosis resulting in a very poor prognosis [4]. Studies have
shown that the median survival time (MST) of PSCCE is
about 14 to 28 months, and the 5-year overall survival time
(OS) is about 6.7%-18% [5–7]. Although survival in PSCCE

patients has improved with advances in surgery, chemother-
apy, and radiation therapy [6], due to its low incidence, stud-
ies with large numbers of participants are still lacking. This
limits our knowledge of the pathological mechanisms and
characteristics of PSCCE, and no optimal treatment regimen
has yet been identified.

Imaging examination is of little significance for the diag-
nosis of PSCCE [8]. Pathology is the gold standard for the
diagnosis of esophageal small-cell carcinoma, including sim-
ple small-cell carcinoma and mixed small-cell carcinoma.
The most common method for preoperative diagnosis is gas-
troscopy, but gastroscopic biopsy tissue is small, and the
components of small-cell carcinoma and other types of can-
cer are often mixed in the same tissue, so the success rate of
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preoperative diagnosis is low [9]. In addition, studies suggest
that patients with PSCCE are prone to lymph node metasta-
sis or even distant metastasis [10]. These realities have
greatly increased the threat of this disease to the lives of
patients and raised the risk of poor prognosis.

So far, the high-risk factors of PSCCE have not been
specified, except for drinking and smoking history [11, 12].
This is not conducive to disease prevention and clinical
treatment. On this basis, the clinical data of 119 patients
with PSCCE admitted to our hospital were retrieved and
analyzed. We summarized the survival characteristics of
the disease and identified risk factors that may affect the
prognosis of the disease.

2. Methods

2.1. Patient Data. By consulting electronic medical records,
we retrospectively evaluated PSCCE patients who were
treated surgically at the Fourth Hospital of Hebei Medical
University between January 1, 2005 and December 31,
2012. The study was conducted in accordance with the Dec-
laration of Helsinki (as revised in 2013). The study was
approved by the hospital ethics committee. All patients have
signed informed consent at admission.

2.2. Inclusion and Exclusion Criteria. The patients selected
for this study must meet the following inclusion criteria:
(1) esophagectomy, complete postoperative pathological
report (tumor length, depth, upper and lower disability,
degree of differentiation, pathological type, etc.), and the
number of lymph nodes ≥ 16; (2) postoperative pathology
showed small-cell carcinoma of the esophagus, and there
was no mixed component of other malignant tumors; (3)
postoperative adjuvant therapy data were complete. Patients
who met the following conditions were excluded from the
study: (1) suffering from other malignant tumors outside
the esophagus at the same time or at an appropriate time,
(2) receiving antitumor therapy before surgery, and (3) end-
ing non-PSCCE-related deaths.

2.3. Tumor Staging. All patients were staged according to the
8th edition of the tumor (T), nodes (N), and metastases (M)
(TNM) staging system of the American Joint Committee on
Cancer (AJCC) [13]. Cases without regional lymph node
metastasis were defined as N0, cases with one to three
regional lymph node metastases were defined as N1, and
cases with more than three regional lymph node metastases
were defined as N2.

2.4. Follow-Up Principles. Follow-up within 2 years after
operation, review chest and upper abdomen CT and esopha-
gography every 3 (±1) months, to determine regional lymph
nodes and anastomosis. Adjuvant chemotherapy was
defined as receiving platinum-containing combined
chemotherapy ≥ 1 time after surgery.

2.5. Statistical Analysis. Five-year survival rate was calculated
from the first treatment date to the date of death within five
years or termination within five years. Overall survival (OS)
was defined as the time from diagnosis to follow-up death or

study termination. Disease-free survival (DFS) is defined as
the time from the beginning of randomization to disease
recurrence or death due to disease progression. Descriptive
analyses of patient characteristics, clinical features, and out-
comes were conducted. Calculate the survival time and sur-
vival rate and draw the survival curve, and the log-rank test
in Kaplan-Meier analysis was used to compare the survival
of different categories of patients. Any prognostic factor that
was significant in the univariate analysis was selected and
included in the multivariate analysis, which was performed
using a Cox regression model. After the multivariate Cox
analysis, factors with significant differences could be defined
as independent prognostic factors. The two-tailed P value
less than 0.05 indicated a significant difference. All statistical
analyses were performed using the SPSS software version
19.0 for Windows (IBM Corp, Armonk, NY, USA).

3. Results

3.1. Patients and Clinical Baseline Characteristics. One hun-
dred and nineteen qualified patients were retrieved. The
demographic and clinicopathological characteristics are
shown in Table 1. The flow chart of patient screening in the
study is shown in Figure 1. There were 69 men and 50 women
included in the analysis with a median age of 60.53 years
(ranging from 37 to 78 years). Most of the tumors are located
in the middle of the esophagus (78.15%). For TNM stage, the
IIb stage (32.77%) and ≥IIIb stage (35.29%) were the main
stage. The treatment methods involved in this study included
surgery alone (65 cases, 54.62%), surgery combined with post-
operative chemotherapy (41 cases, 34.45%), and surgery com-
bined with postoperative chemoradiotherapy (13 cases,
10.93%). Postoperative pathology confirmed that 66 cases
(55.46%) were positive for lymph node metastasis.

3.2. TNM Stage, T Stage, and Lymph Node Metastasis. To
explore the relationship between survival rate of patients
and clinicopathological features, several factors were
screened, such as gender, age, tumor location, TNM stage,
lymph node metastasis, pathological type, and treatment
mode, and then, the correlation was analyzed in turn.
The median survival time of enrolled patients was 27
months (3-100 months). As shown in Table 2, univariate
analysis showed that the median survival time of 53
patients without lymph node metastasis was 48 months,
and that of 66 patients with lymph node metastasis was
19 months. Log-rank test showed that the median survival
time of patients with different pN stages was significantly
different (P < 0:05). The median survival time of patients
with different pT stages was 38 months, 36 months, 19
months, and 8 months, with significant difference
(P < 0:05). In pTNM stage, the median survival time of
patients with stage I-IIb was 38 months, and that of
patients with ≥IIIa stage was 19 months, the difference
was statistically significant (P < 0:05). The median survival
time of patients who received postoperative adjuvant che-
motherapy was 36 months, while that of patients who
received simple surgery was 21 months, but there was no
statistical difference (P > 0:05).
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3.3. Lymph Node Metastasis and Treatment Scheme. Accord-
ing to TNM stage, patients were divided into two subgroups,
≤IIb as a subgroup and ≥IIIA as another subgroup; then,
Cox multivariate analysis was performed, respectively. From
Table 3, we can find that lymph node metastasis (95% CI:
2.098–34.545; P < 0:05) and whether received adjuvant treat-
ment (95% CI: 0.076–1.712; P < 0:05) can be used as inde-
pendent factors to affect the overall survival time of
patients with stage I-IIb. However, for patients with stage
IIIa and above, there are no significant factors affecting their
OS (P > 0:05) (Table 4).

To investigate the effect of survival time on patients with
esophageal small-cell carcinoma, we performed a Kaplan-
Meier analysis. Based on the stratified data, it was observed
that TNM staging did not predict 5-year survival in isolated
esophageal small-cell carcinoma (P = 0:057) (Figure 2(a)).
The results also showed that DFS in PSCCE patients was
not predictive (P = 0:059) (Figure 2(b)).

4. Discussion

PSCCE is a malignant tumor with strong invasiveness, high
occultity, and easy metastasis, which lacks early symptoms.
Patients often seek medical attention for dysphagia, obstruc-
tion, and/or frequent vomiting. Weight loss is the main
symptom, but it is often diagnosed at an advanced stage
[14]. This was also confirmed by the fact that in the majority
of patients in this study, postoperative pathology was
reported as stage IIb or above (83.19%). This situation leads
to a significant reduction in the clinical therapeutic efficacy

as well as the quality of life of patients. This study showed
that PSCCE mostly occurred in the middle and lower tho-
racic esophagus (91.60%), which was consistent with previ-
ous studies [8, 15, 16].

Another feature of PSCCE is its markedly poor progno-
sis, so our study of possible underlying factors that might
influence OS in patients with this disease helps to explore
its survival characteristics. Tumor staging is very useful in
determining optimal treatment options; however, due to
the low incidence of PSCCE, no specific staging system has
been assigned for PSCCE. The most commonly used staging
systems today are the American Joint Commission on Can-
cer (AJCC) staging system [13] and the Veteran’s Adminis-
tration Lung Study Group staging system (VALSG) [17].
Many studies have studied the disease through two staging
systems at the same time, which is undoubtedly more com-
prehensive and also provides ideas for our further research
methods. As the AJCC staging system based on TNM stag-
ing is widely used in clinical assessment of patient survival,
whether its predictive ability is reliable remains controver-
sial. A study of 64 patients showed that stage T was an inde-
pendent prognostic factor [16], and univariate analysis in
this study also showed such results. It seems to be a proven
fact that lymph node metastasis (stage N) can affect the
prognosis of patients; after all, there are so many research
data to provide theoretical support. Li et al. recently demon-
strated that regional lymph node staging is an independent
prognostic factor for patients with PSCCE. Their results
showed that the MST at stage N0 was longer than that at
stage N1, N2, and N3 (22.5 versus 22.2 versus 10.7 versus
9.7 months, respectively; P < 0:001), and patients with lim-
ited lymph node metastasis have a good prognosis [18]. Xu
and his colleagues also showed that N0 patients had longer
MST than N1, N2, or N3 patients (39.0 versus 28.0 versus
20.0 versus 14.0 months, respectively; P < 0:001) by univari-
ate analysis and Cox regression analysis [8]. Situ et al.
reported that the presence of multiple regional lymph node
metastases was associated with poorer prognosis [19]. In
addition, there are more data to support this conclusion
[20–22]. Our univariate analysis showed that the median
OS (48 months) of patients with negative lymph node
metastasis was significantly higher than that of patients with
positive lymph node metastasis (19 months), suggesting that
PSCCE can change OS through lymph node metastasis,
thereby affecting the prognosis of patients.

In the Cox multivariate analysis, our research group
innovatively divided patients into two different subgroups
according to T stage for analysis, so as to explore whether
possible independent factors can affect different stages of
disease progression and what kind of influence they have.
We found that for the early and middle stage patients (stage
I-IIb), lymph node metastasis and treatment scheme were
important factors affecting OS in patients with PSCCE. Nev-
ertheless, for intermediate and advanced patients at stage
IIIa and above, those factors cannot independently affect
patient survival, even if lymph node metastasis is present.
This is a new point of view. However, the median OS
(19m) of patients with stage ≥IIIa was significantly shorter
than that of patients with stage ≤IIb (38m). Based on clinical

Table 1: Baseline characteristics of PSCCE patients.

Number Rate

Gender

Male 69 57.98

Female 50 42.02

Age (year, mean ± SD) 60:53 ± 8:35
Tumor local

Upper 10 8.4

Middle 93 78.15

Lower 16 13.45

pTNM stage

I-IIa 20 16.81

IIb 39 32.77

IIIa 18 15.13

≥IIIb 42 35.29

Lymph node metastasis

Negative 53 44.54

Positive 66 55.46

Therapy

Surgery only 65 54.62

Surgery with chemotherapy 41 34.45

Surgery with chemoradiotherapy 13 10.93

PSCCE: primary small-cell carcinoma of esophagus; T: tumor; N: regional
lymph node; M: metastasis; SD: standard deviation.
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experience, we speculate that the reason for this result may
be that patients with advanced disease have a longer course
of disease, are often accompanied by multiple lymph node

metastases or even distant metastases, have poor response
to various treatments, and have poor therapeutic effects.
Therefore, treatment is difficult to effectively delay disease

From 2005 to 2010, 8, 712 patients with 
primary esophageal carcinoma

underwent esophagectomy and more than
16 lymph nodes were removed

8538 cases of non primary
small cell carcinoma of

esophagus were excluded.

174 patients were diagnosed as
PSCCE

41 cases of mixed small cell
carcinoma were excluded.

133 patients with pure PSCCE

14 patients lost to follow-up

119 patients were enrolled in the study

Figure 1: Patient screening flow chart. A total of 119 patients with PSCCE were included in the study.

Table 2: Univariate analysis of factors affecting OS of patients with PSCCE.

Number Median OS (m) χ2 P value

Gender 0.001 0.97

Male 69 36

Female 50 23

Age (year) 1.277 0.259

≤60 68 32

>60 51 19

Tumor local 1.509 0.47

Upper 10 23

Middle 93 26

Lower 16 20

pTNM stage 7.23 0.007

I-IIb 59 38

≥IIIa 60 19

pT stage 7.844 0.049

1 33 38

2 35 36

3 50 19

4 1 8

Lymph node metastasis 8.32 0.004

Negative 53 48

Positive 66 19

Therapy 3.31 0.191

Surgery only 65 21

Surgery with chemotherapy 41 36 3.272 0.07

Surgery with chemoradiotherapy 13 19

OS: overall survival; T: tumor; N: regional lymph node; M: metastasis.

4 Disease Markers



progression and prolong survival. However, these still
require more data and further studies to verify.

With the advancement of surgical techniques and the con-
sensus of clinical experience, esophagectomy has gradually
become the main treatment method for PSCCE. All patients
included in the study have received appropriate surgical treat-
ments according to their respective conditions. As a protective
factor, surgery can reduce the specific mortality by nearly 76%
[23], but whether postoperative adjuvant treatment can bene-
fit patients remains to be determined. A stratified analysis of
152 patients by Xu et al. found that postoperative adjuvant
therapy could not improve the OS (P = 0:522) or DFS
(P = 0:368) [8]. However, Chen et al. pointed out that com-
pared with surgery alone, postoperative chemotherapy can
improve the survival rate (13 versus 6.1 months, P = 0:003),
while increasing radiotherapy can also improve the survival

rate to some extent (16.8 versus 9.5 months, P = 0:076) [21].
Some studies have also shown that PSCCE should be treated
as a systemic disease, and postoperative chemotherapy and
radiotherapy should be used as routine treatments [24, 25].
According to the results of this study, the treatment modality
could exist as an independent factor affecting OS in patients
with stage I-IIb, but it was not significant in patients with stage
≥IIIa. In this regard, some studies have also shown that che-
moradiotherapy is the main method to improve the survival
rate of patients with stage III or above [26, 27].

To date, most studies have shown OS as the primary
endpoint. Since TNM stage affects survival outcomes at OS
discontinuation, we performed a survival analysis using
Kaplan-Meier to explore its effect on five-year survival time
and DFS. Unfortunately, our results suggest that TNM stag-
ing does not predict five-year OS or DFS in PSECC.

Table 3: Cox multivariate analysis of factors affecting OS in ≦IIb stage.

B SE χ2 df P value Exp Bð Þ 95% CI for Exp Bð Þ
Gender 0.82 0.59 1.93 1 0.16 2.27 0.714~7.226
T stage 0.36 0.28 1.61 1 0.21 1.43 0.822~2.488
N metastasis 2.14 0.72 8.98 1 0.003 8.51 2.098~34.545
Biopsy pathological diagnosis -0.54 0.55 0.97 1 0.33 0.58 0.198~1.712
Therapy mode -1.54 0.53 8.47 1 0.004 0.214 0.076~7.226

Table 4: Cox multivariate analysis of factors affecting OS in ≥IIIa stage.

B SE χ2 df P value Exp Bð Þ 95% CI for Exp Bð Þ
Gender -0.03 0.41 0.004 1 0.948 0.974 0.44~2.156
T stage -0.01 0.374 0.001 1 0.979 0.99 0.475~2.062
Biopsy pathological diagnosis -0.31 0.373 0.668 1 0.414 0.737 0.355~1.531
Therapy mode -0.01 0.237 0.001 1 0.981 0.994 0.625~1.582
OS: overall survival; B: regression coefficient; SE: standard error; CI: confidence interval; T: tumor.
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Figure 2: Kaplan-Meier survival curve. (a) Five-year survival for patients at different TNM stages; (b) DFS for patients at different TNM
stages. DFS: disease-free survival.
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5. Conclusions

PSCCE usually occurs in the middle and lower esophagus,
with a high degree of malignancy and poor prognosis. Our
study showed that TNM staging, T staging, and lymph node
metastasis are related to the survival of patients. Negative
lymph node metastasis and treatment are favorable indepen-
dent prognostic factors for patients with stage I-IIb of
PSCCE. Therefore, we suggest that appropriate adjuvant
therapy should be added to these patients after surgery.
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