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A Retrospective Study of 52 Patients With
Primary Small Cell Carcinoma of the
Esophagus Treated With Radical Surgery
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Abstract

Background: Primary small cell carcinoma of the esophagus (SCCE) is a rare and extremely fatal disease. We aim to evaluate the
efficacy of radical surgery for resectable SCCE and to explore potential prognostic factors.

Methods: We retrospectively reviewed 52 consecutive SCCE patients who underwent radical surgery from February 1993 to
November 2014 at a single institution. The Kaplan-Meier estimator with log-rank test was used to assess overall survival (OS),
disease-free survival (DFS) and median survival time. Univariate and multivariable analyses were used to evaluate prognostic
factors through Cox proportional hazard regression model.

Results: Twenty-five (48.1%) patients were treated with surgery alone, whereas 27 (51.9%) patients underwent adjuvant therapy
after surgery. The median OS time was 17.4 months (95% CI: 13.5-21.3). The median DFS time was 13.4 months (95% CI: 7.7-19.0).
Patients whose tumors were located in the lower part of thoracic esophagus and the esophagogastric junction showed significantly
better OS (27.0 vs. 13.2 months, P ¼ 0.016) and DFS (27.0 vs. 11.3 months, P ¼ 0.017) than those located in the upper and middle
parts. Patients with N0 status experienced significantly better OS (21.4 vs. 11.6 months, P ¼ 0.012) and DFS (21.4 vs.
8.6 months, P ¼ 0.012) than those with Nþ status. Patients whose tumor lengths were shorter than 5 cm had a better
OS (17.4 vs. 5.7 months, P ¼ 0.035) than those longer than 5 cm. Patients who underwent chemotherapy experienced a
significantly improved OS (21.0 vs. 14.1 months, P ¼ 0.032) compared to surgery alone. Multivariable analysis showed that
lower tumor location, shorter tumor length, pN0 status and chemotherapy independently predicted better OS; lower tumor
location and pN0 status independently predicted better DFS.

Conclusions: Radical surgery in combination with chemotherapy has better outcomes than surgery alone for resectable SCCE.
Higher tumor location, longer tumor length, lymph node metastasis and not undergoing chemotherapy independently predict
worse prognoses.
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Introduction

Primary small cell carcinoma of the esophagus (SCCE), which

accounts for approximately 0.36%-2.8% of all esophageal neo-

plasms in China,1 is a rare and extremely fatal malignant dis-

ease. SCCE was first reported in 1952 by Mckeown,2 given its

rarity and the lack of any prospective research, there are still no

standard treatment recommendations available at present.

Many institutions conduct surgery, radiotherapy and che-

motherapy alone or in combination to treat SCCE; this

approach is mostly based on the therapeutic strategies of small

cell lung carcinoma (SCLC) and varies according to physi-

cians’ preferences. Despite these efforts, the reported median

survival time in SCCE is quite low, only ranging from 8-12.5

months.1,3,4

Similar to SCLC, SCCE is highly aggressive and tends to

have progressed to regional and distant metastases at the time

of diagnosis.5,6 Although surgery has been commonly used as 1

part of the multimodal treatment for resectable SCCE, the effi-

cacy of surgical treatment is still under debate. Several studies

suggested that surgery plus chemotherapy did not improve sur-

vival outcomes compared with radiotherapy in combination

with chemotherapy.7-9 This evidence may restrict the utiliza-

tion of surgical treatment for local control, considering the

accompanying surgical trauma and postoperative complica-

tions. Nevertheless, some studies have suggested that surgical

treatment may be beneficial. Chen at el. found that stage I-IIA

patients tended to benefit from surgical treatment alone with

improved survival,10 which is partially in line with the recom-

mendations by the latest NCCN guideline of SCLC, which state

that SCLC patients with clinical stage I-IIA are likely to benefit

from surgery.11 In addition, some studies have also reported

that esophagectomy with lymphadenectomy as 1 part of a mul-

tidisciplinary therapeutic strategy is associated with improved

overall survival.12,13 Thus, given the controversial conclusions

reported in previous studies, the value of surgical treatment for

resectable SCCE still needs further investigation.

In this study, we retrospectively collected clinicopathologi-

cal and survival data of consecutive SCCE patients who under-

went radical esophagectomy with lymphadenectomy from a

single institution to evaluate the efficacy of surgical treatment

for resectable SCCE and to explore potential relevant prognos-

tic factors. We aimed to provide more clinical evidence for this

rare malignant disease.

Methods

Patients

We retrospectively reviewed 63 consecutive patients with

pathologically confirmed SCCE who were treated with surgery

between February 1993 and November 2014 at Sun Yat-sen

University Cancer Center. We did not include 2 patients with

pathologically confirmed as the grade 2 neuroendocrine tumor

of esophagus at the same period. Among 63 SCCE patients,

3 patients who did not have the required medical records were

excluded, as were 3 patients with concomitant tumors of other

organs, 3 patients with R2 resection, 1 patient with only

exploratory thoracotomy and 1 patient who was proven to have

distant metastasis during the perioperative period. A total of 52

patients were finally included in this study. Data on age, sex,

tumor location, tumor length, pathological features, type of

surgical approach, adjuvant/neoadjuvant therapy, pathological

TNM stage (pTNM), tumor recurrence and prognosis were

collected for each patient. The 8th edition of the AJCC cancer

staging system for esophageal squamous cell carcinoma was

applied for all patients.

Each patient was routinely evaluated through intravenous

contrast-enhanced CT scans of the chest and abdomen (or

PET-CT when appropriate), cervical ultrasound, endoscopic

ultrasound (EUS), barium swallow and bronchoscopy before

treatment. All the enrolled patients were proven to be in the

clinical M0 stage. Surgical procedures included the Sweet

approach, the Ivor Lewis approach and the Mckeown approach.

Adjuvant therapy was mostly performed on the basis of sur-

geons’ preferences, including chemotherapy alone, radiother-

apy alone and chemoradiotherapy. Pathological diagnosis was

based on the criteria of the World Health Organization (WHO)

classification,14 where combined SCCE was defined as SCCE

with an additional component of another type of carcinoma.

Follow Up

Patients were regularly followed up every 3 months during the

first 2 years after surgery and every 6 months thereafter. The

last follow-up date was May 2019, and 5 out of 52 patients

(9.6%) were lost to follow-up. The endpoints of the observation

were overall survival (OS) and disease-free survival (DFS).

The start date was recorded as the day of operation, while the

end date was the day when endpoints were measured or the last

follow-up day for censored data. All the follow-up data were

collected from the Official Follow-up Department at our hos-

pital. This study was approved by the Ethics Committee of Sun

Yat-Sen University Cancer Center.

Statistics

Mean and standard deviation (SD) as well as median and inter-

quartile range (IQR) were used to describe continuous vari-

ables. The Kaplan-Meier estimator was used for survival

analysis, and the differences were compared through the log-

rank test. Sample size calculations for survival comparisons

were made assuming a hazard ratio of 0.5, an allocation ratio

of 1:1, with a two-sided significance level of 0.05 and a power

of 80%. The estimated number of patients was 72 (36 per arm).

Cox proportional hazard regression models were used to eval-

uate risk factors for OS and DFS by calculating the hazard ratio

(HR) and 95% confidence interval (95% CI). A 2-tailed P value

< 0.05 indicated a significant difference. All the statistical

analyses were performed using SPSS Statistic 25 (IBM Corpo-

ration, Armonk, NY).
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Ethics Statement

This study was approved by the Ethics Committee of Sun Yat-

sen University Cancer Center (No. SZR2020-054). Informed

consents were omitted due to the retrospective nature.

Raw Data

We have submitted all the key raw data of this article to the

Research Data Deposit public platform (www.researchdata.

org.cn) with the approval RDD number: RDDA2019001117.

Results

Patient Characteristics

The detailed clinicopathological characteristics of 52 patients

are listed in Table 1. Thirty-eight (73.1%) patients were males.

The mean age of the patients was 57.4 (SD ¼ 9.6) years old,

and the mean body max index was 22.3 (SD ¼ 3.7) kg/m2. The

mean preoperative plasma albumin level was 41.7 (SD ¼ 4.8)

g/L, and the levels in 7 patients (13.5%) were marked as low

(below 35 g/L). There were 8 patients (15.4%) with chronic

diseases, including 3 cases of hypertension, 3 cases of chronic

hepatitis, 1 case of rheumatic heart disease and 1 case of rheu-

matic arthritis. Thirty-five (63.7%) patients underwent the

Sweet approach, while 32.7% underwent either the Ivor Lewis

or the McKeown approach during surgery. Furthermore, 69.2%
of the tumors were located in the upper and middle parts of the

esophagus, and 30.8% were located in the lower part and the

esophagogastric junction (EGJ). Seventeen out of 52 patients

(32.7%) were diagnosed with combined SCCE, of which

13 patients were diagnosed with small cell carcinoma (SC)

combined with squamous cell carcinoma (SCC), 2 patients

were diagnosed with SC combined with adenocarcinoma

(AC), 1 patient had concomitant large cell carcinoma (LCC),

and 1 patient had both concomitant SCC and AC. The median

dissected lymph nodes were 16.0 nodes (IQR: 8.0-23.0 nodes),

and the median metastatic lymph nodes were 2.0 nodes (IQR:

0-5.8 nodes). Most patients had T2 (36.5%) and T3 (42.3%)

status, and 32 patients (61.5%) were found to have lymph node

metastases. Additionally, 8 patients were in stage I (15.4%),

13 patients were in stage II (25.0%), 18 patients were in stage

III (34.6%), and 13 patients were in stage IV (25.0%).

Adjuvant Therapy

Twenty-five (48.1%) patients were treated with surgery alone,

whereas 27 (51.9%) patients underwent adjuvant therapy.

Among 27 patients, 2 (7.4%) patients underwent perioperative

chemotherapy, 18 (66.7%) underwent adjuvant chemotherapy,

4 (14.8%) underwent adjuvant radiotherapy, and 3 (11.1%)

underwent adjuvant radiochemotherapy. In a total of 23 patients

treated with chemotherapy, etoposide plus cisplatin/carboplatin

(EP/EC) was the most frequently used regimen, which was

administered in 12 patients (52.2%). The other regimens

included cisplatin plus paclitaxel, cisplatin plus vindesine sulfate

and bleomycin, cisplatin plus vindesine sulfate and fluorouracil,

cisplatin plus docetaxel, cisplatin plus docetaxel and fluorouracil,

cisplatin plus etoposide and capecitabine, paclitaxel plus capeci-

tabine, gemcitabine plus capecitabine, and docetaxel plus fluor-

ouracil. In the 4 patients with radiotherapy, the median irradiation

dose of was 50 Gray (Gy) (IQR: 40-64 Gy).

Table 1. Clinicopathological Characteristics of Patients.

Variables Patients with SCCE (n ¼ 52)

Gender
Male 38 (73.1%)
Female 14 (26.9%)

Age
�60 29 (55.8%)
>60 23 (44.2%)

BMI, mean (SD) 22.3 (3.7)
Chronic diseases

No 44 (84.6%)
Yes 8 (15.4%)

Preoperative albumin level
Low 7 (13.5%)
Normal 45 (86.5%)

Surgical approach
Sweet 35 (63.7%)
Ivor Lewis/McKeown 17 (32.7%)

Location
Upper/Middle 36 (69.2%)
Lower/EGJ 16 (30.8%)

Pathological features
Pure SCCE 35 (76.3%)
Combined SCCE 17 (32.7%)

Tumor length
<5cm 46 (88.5%)
�5cm 6 (11.5%)

Radical resection
R0 47 (90.4%)
R1 5 (9.6%)

pT category
T1 7 (13.5%)
T2 19 (36.5%)
T3 22 (42.3%)
T4 4 (7.7%)

pN category
N0 20 (38.5%)
N1 10 (19.2%)
N2 10 (19.2%)
N3 12 (23.1%)

TNM stage
I 8 (15.4%)
II 13 (25.0%)
III 18 (34.6%)
IV 13 (25.0%)

Adjuvant therapy
No adjuvant therapy 25 (48.1%)
Chemotherapy alone 20 (38.5%)
Radiotherapy alone 4 (7.7%)
Radiochemotherapy 3 (5.8%)

Abbreviations: BMI, body mass index; SCCE, small cell carcinoma of esophagus;
EGJ, esophagogastric junction; SD, standard deviation.
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Surgical Outcomes and Survival

All the patients received open operative approach. The median

operating room time was 222.5 minutes (IQR: 175.0-307.5

minutes). Ten patients (19.2%) received blood transfusion dur-

ing the surgery, and the median transfusion volume was 550 ml

(IQR: 300-800 ml). Eight patients (15.4%) experienced surgi-

cal related complications, in which 4 patients had anastomotic

fistula, 3 patients had pneumonia, 2 patient had respiratory

failure and 1 patient had wound infection. The median post-

operative hospital stay was 14 days (IQR: 11-21 days). No

patient died during the perioperative period. One patient died

(1.9%) within 90 days after the surgery.

The median follow-up time was 73.0 months (IQR: 43.5-

102.1 months). The 1-, 3- and 5-year OS rates were 66.3%,

24.1% and 21.4%, respectively. The 1- and 3-year DFS rates

were 56.4% and 22.1%, respectively. The median OS time was

17.4 months (95% CI: 13.5-31.3 months), and the median DFS

time was 13.4 months (95% CI: 7.7-19.0 months) (Figure 1).

Patients whose tumors were located in the lower part of the

thoracic esophagus and in the EGJ showed significantly better

OS (27.0 vs. 13.2 months, log-rank ¼ 5.806, P ¼ 0.016) and

DFS (27.0 vs. 11.3 months, log-rank ¼ 5.665, P ¼ 0.017) than

those whose tumors were located in the upper and middle parts

(Figure 2). Figure 3 shows the association between pathologi-

cal lymph node status and prognosis. Patients with N0 status

experienced a significantly better OS (21.4 vs. 11.6 months,

log-rank ¼ 6.293, P ¼ 0.012) and DFS (21.4 vs. 8.6 months,

log-rank ¼ 6.305, P ¼ 0.012) than those with Nþ status. In

addition, tumor length was found to have an effect on prog-

nosis, where patients whose tumor length was shorter than 5 cm

had a better OS (17.4 vs. 5.7 months, log-rank ¼ 4.424, P ¼
0.035) than those who tumor length was longer than 5 cm

(Figure 4A). There were no significant differences observed

in the different types of surgical approaches (log-rank ¼
0.747, P ¼ 0.387 for OS; log-rank ¼ 0.587, P ¼ 0.444 for

DFS) and in the different regimens of adjuvant therapy (log-

rank ¼ 5.655, P ¼ 0.130 for OS; log-rank ¼ 4.182, P ¼ 0.242

for DFS). However, patients who underwent chemotherapy

experienced a significantly improved OS (21.0 vs. 14.1 months,

log-rank¼ 4.578, P¼ 0.032) compared with those who did not

(Figure 4B).

Univariate Cox regression analysis suggested that higher

BMI, lower tumor location, shorter tumor length, pN0 status

and chemotherapy were associated with better OS, and higher

BMI, lower tumor location and pN0 status were associated with

better DFS (Table 2). Multivariable analysis showed that lower

tumor location, shorter tumor length, pN0 status and che-

motherapy independently predicted better OS, and lower tumor

location as well as pN0 status independently predicted better

DFS (Table 3).

Discussion

As the most common small cell carcinoma of the gastrointest-

inal tract, SCCE is a highly aggressive tumor characterized by

early metastases and poor prognosis.15 To date, there is still no

consensus on the standard treatment for SCCE, and the

Figure 1. Kaplan-Meier curves for OS and DFS in SCCE.

Figure 2. Kaplan-Meier curves for (A) OS and (B) DFS regarding
tumor location in SCCE.
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management of SCCE has mostly been extrapolated from the

therapeutic strategies of SCLC as well as previous literature.

Surgical treatment has been commonly used as a method of

local-regional therapy in SCCE, with nearly 66.8% to 75.6% of

patients in a limited stage undergoing surgery in China.1,4,10

This may be because some patients were diagnosed with poorly

differentiated carcinoma or other types of carcinoma (e.g.,

squamous cell carcinoma) for combined SCCE through gastro-

scopic biopsy before treatment. It is well established that rad-

ical esophagectomy is the cornerstone for treating resectable

esophageal squamous cell carcinoma as well as adenocarci-

noma,16 however, the role of surgical treatment in SCCE

remains largely controversial. In this study, we retrospectively

reviewed data from SCCE patients who underwent radical sur-

gical resection at our institution to provide more clinical evi-

dence regarding the efficacy of surgical treatment and to

explore relative prognostic factors.

Some researchers have advocated that surgical treatment is

not helpful compared with less traumatic radiotherapy. These

researchers found that as a strategy for local-regional therapy,

surgical treatment had a similar effect to radiotherapy.8,9 Meng

et al even reported a significantly worse survival outcome of

surgery plus chemotherapy, with 17.5 median survival months

compared with 33 months in patients treated with radiotherapy

in addition to chemotherapy.7 Similar results were obtained by

Chen and colleges.10 In Chen’s study, the median survival time

of surgery plus chemotherapy (12.5 months) was shorter than

that of radiotherapy plus chemotherapy (25.7 months) in

patients with stage IIB/III disease. Therefore, performing rad-

ical surgery seems unnecessary. Nevertheless, Chen also

reported an opposite finding that patients with stage I/IIA dis-

ease tended to benefit from surgical treatment alone. Likewise,

Zou et al concluded that radical surgical resection was suffi-

cient for patients with stage I/IIA disease, whereas adjuvant

treatment did not further improve survival.17 These findings

were inspiring; however, criticism arose when researchers rec-

ommended that stage I/IIA patients should undergo surgical

procedures alone.18 Since small cell carcinoma is inherently

a systemic disease whereas chemotherapy is widely accepted

as the basis of treatment,11 critics have argued that chemother-

apy should be used for all SCCE patients regardless of tumor

stage, as several studies have conclusively shown benefits of

this approach.1,4,5,8 Moreover, 2 large-scale studies (583 and

387 patients) both concluded that surgical treatment could be

beneficial when conducted as a part of a chemotherapy-based

multidisciplinary therapeutic strategy,12,13 and the same con-

clusions were found in several small-scale studies.6,19-21 Li

et al identified 41 SCCE patients who underwent surgery from

SEER database between 1975 and 2016, and they found that

patients could benefit from either combined chemoradiother-

apy (median OS: 19 months) or combined chemotherapy (med-

ian OS: 14 months) as compared to surgery alone (median OS:

4 months).22 Our study also reached the same result, where

surgically treated patients experienced significantly improved

OS (21.0 vs. 14.1 months, P ¼ 0.032) when they underwent

further chemotherapy. The median OS time in this study was

17.4 months (95% CI: 13.5-21.3 months), which was consistent

with previous studies regarding surgical treatment (range from

17.5 to 23.0 months),7,17,21 and was longer than the reported

median OS time in nonsurgical management patients (range

from 8 to 16.1 months).23-25 Note that the OS and DFS curves

were mostly overlapping in our patients, indicating patients

died soon after the tumor recurrence, showing the aggressive

Figure 3. Kaplan-Meier curves for (A) OS and (B) DFS regarding pN
status in SCCE.

Figure 4. Kaplan-Meier curves for OS regarding (A) tumor length and
(B) chemotherapy in SCCE.

Fan et al 5



Table 2. Univariate Cox Regression Analysis for Overall Survival and Disease-Free Survival.a

Overall survival Disease-free survival

Variables HR (95% CI) P HR (95% CI) P

Gender
Female vs. Male 1.246 (0.683-2.655) 0.391 1.130 (0.573-2.228) 0.724

Age
>60 vs. �60 0.878 (0.471-1.637) 0.682 0.770 (0.413-1.436) 0.411

BMI 0.915 (0.848-0.988) 0.023 0.921 (0.853-0.993) 0.033
Chronic diseases

Yes vs. No 0.679 (0.265-1.742) 0.421 0.643 (0.251-1.645) 0.357
Preoperative albumin level

Low vs. Normal 1.143 (0.446-2.929) 0.780 1.025 (0.400-2.624) 0.960
Surgical approach

Sweet 1 (reference) 1 (reference)
Ivor Lewis/McKeown 0.736 (0.367-1.478) 0.389 0.763 (0.380-1.531) 0.446

Location
Upper/Middle 1 (reference) 1 (reference)
Lower/EGJ 0.396 (0.181-0.863) 0.020 0.401 (0.184-0.874) 0.022

Tumor length
<5 cm vs. �5cm 2.489 (1.033-5.999) 0.042 2.076 (0.864-4.986) 0.102

Pathological features
Pure SCCE 1 (reference) 1 (reference)
Combined SCCE 0.867 (0.431-1.742) 0.867 0.743 (0.371-1.491) 0.404

pT category
T1-2 1 (reference) 1 (reference)
T3-4 1.532 (0.821-2.860) 0.180 1.632 (0.873-3.049) 0.125

pN category
N0 1 (reference) 1 (reference)
Nþ 2.291 (1.179-4.450) 0.014 2.288 (1.178-4.441) 0.014

Chemotherapy
Yes vs. No 0.497 (0.258-0.954) 0.036 0.563 (0.293-1.083) 0.085

Radiotherapy
Yes vs. No 0.693 (0.290-1.656) 0.409 0.716 (0.300-1.710) 0.452

Abbreviations: HR, hazard ratio; 95%CI, 95% confidence interval; vs, versus; BMI, body mass index; EGJ, esophagogastric junction.
a Bold values refer to a significant difference.

Table 3. Multivariable Cox Regression Analysis for Overall Survival and Disease-Free Survival.a

Overall survival Disease-free survival

Variables HR (95%CI) P HR (95%CI) P

Location
Upper/Middle 1 (reference) 1 (reference)
Lower/EGJ 0.254 (0.104-0.619) 0.003 0.326 (0.148-0.720) 0.006

Tumor length
� 5 cm vs.<5cm 3.900 (1.362-11.166) 0.011 0.098

Chemotherapy
Yes vs. No 0.487 (0.247-0.960) 0.038 0.177

pN category
Nþ vs. N0 2.344 (1.162-4.731) 0.017 2.766 (1.411-5.422) 0.003

pT category 0.593 0.168
Gender 0.309 0.911
Age 0.565 0.238
BMI 0.224 0.663
Chronic diseases 0.886 0.561
Preoperative albumin level 0.685 0.681
Surgical approach 0.729 0.724
Pathological features 0.369 0.203
Radiotherapy 0.544 0.518

Abbreviations: HR, hazard ratio; 95%CI, 95% confidence interval; vs, versus; EGJ, esophagogastric junction; BMI, body mass index.
a Bold values refer to a significant difference.
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nature of the SCCE. Hence, on the basis of previous literature

as well as the results of this study, we believe that chemother-

apy needs to be used for resectable SCCE patients who under-

went radical esophagectomy.

Several clinical pathological factors were found to be indepen-

dently related to patient prognosis in our research. Our study

suggested that tumor location was an independent prognostic

indicator for survival, where tumors located in the lower part of

the esophagus and in the EGJ predicted a better prognosis (HR:

0.280, 95%CI: 0.116-0.678, P ¼ 0.005 for OS; HR: 0.317,

95%CI: 0.142-0.709, P ¼ 0.005 for DFS). A similar trend has

been reported by some previous studies of SCCE.7,26 as well as in

studies of non-small-cell esophageal carcinoma.27,28 Despite Ivor

Lewis/McKeown approaches are anatomically better than the

Sweet approach regarding the upper mediastinal lymph node dis-

section, no difference in OS and DFS between surgical

approaches were found in our study. This could be caused by the

unbalanced baseline characteristics between surgical approaches

as well as the small sample size. The Sweet approach used to be

popular in China but was not recommended by recent Chinese

expert consensus in treating thoracic esophageal squamous cell

carcinoma.29,30 More evidence is needed to discuss the optimal

surgical approaches in treating SCCE. Although some studies

have advocated that tumor length is not associated with prog-

nosis,7,8,21,26 our study, as well as some previous studies,4,17

found that a tumor length longer than 5 cm independently pre-

dicted a worse OS in SCCE (HR: 5.656, 95% CI: 2.018-15.856,

P ¼ 0.001). Based on this finding, we suggest that tumor length

may serve as an effective indicator to predict prognosis in SCCE.

However, considering the conflicting results regarding the pre-

dictive value of tumor length in either SCCE or non-small-cell

esophageal carcinoma.31,32 this issue still requires further verifi-

cation with larger sample sizes. It has been well established that

lymph node metastasis is a strong prognosis factor in non-small-

cell esophageal cancer. Studies have also suggested that the same

trend exists in SCCE.10,17,21 The experience at our institution

confirmed the previous literature with the results showing that

patients with pN0 status experienced a significantly better OS and

DFS than those with Nþ status. Lymph node metastasis was also

found to be independently associated with poor OS and DFS.

There are some limitations in this research. First, as with any

retrospective study, selection biases existed along with data col-

lection. In addition, due to the rarity of this disease, the sample

size in this study was quite small despite the effort to prolong the

observation period (from 1993 to 2014), which may have wea-

kened the power of the current results. However, the long study

period may have led to potential biases regarding the develop-

ment of the therapeutic strategy as well as medical technology.

For example, minimally invasive esophagectomy (such as

thoraco-laparoscopic esophagectomy and robotic esophagect-

omy) has gradually become a standard approach in some coun-

tries, along with lower postoperative complications, faster

recovery, and similar or even better survival as compared to tra-

ditional open thoracic surgery.33-35 Moreover, although the most

commonly (52.2%) used regimen of chemotherapy in this cohort

(EP/EC) was in line with the recommendations for SCLC,11

47.8% patients still underwent various regimens according to

doctors’ preferences, which may have presented an unstable

effect of chemotherapy. It should be noted that in recent years

immunotherapy combined with traditional treatments shows pro-

mising therapeutic efficacy in several types of tumors including

advanced esophageal cancer.36 There is an ongoing phase II clin-

ical trial (NCT03811379) investigating the role of toripalimab, a

monoclonal humanized IgG4 PD-1 antibody, in the second-line

treatment of SCCE. The results of adding immunotherapy to treat

SCCE are highly expected, and future studies exploring the com-

bination of immunotherapy with surgery are needed. Despite

these limitations, our study provides a comprehensive analysis

for the surgical treatment of SCCE patients with detailed clinico-

pathological characteristics, adequate follow-up time and a rela-

tively large study population. We believe that our experiences in

the treatment of this rare disease will help doctors better under-

stand SCCE and provide hints for treatment decisions, which may

ultimately benefit SCCE patients.

Conclusion

In conclusion, SCCE is a rare, highly aggressive malignant

disease with a poor prognosis. There is still no consensus on

the standard therapeutic strategy for SCCE. The present study

suggests that radical esophagectomy in combination with che-

motherapy has better outcomes than surgery alone for resect-

able SCCE. Higher tumor location, longer tumor length, lymph

node metastasis and not undergoing chemotherapy indepen-

dently predict worse prognoses.

Abbreviations

SCCE primary small cell carcinoma of the esophagus

OS overall survival

DFS disease-free survival

SCLC small cell lung carcinoma

pT pathological T status

pN N status

pM pathological M status

pTNM pathological TNM stage

EUS endoscopic ultrasound

WHO world health organization

SC small cell carcinoma

SCC squamous cell carcinoma

AC adenocarcinoma

LCC large cell carcinoma

SD standard deviation

IQR interquartile range

BMI body mass index

Gy Gray

EP etoposide þ cisplatin

EC etoposide þ carboplatin.
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