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Introduction

Esophageal carcinoma is one of the fastest-growing 
malignancies worldwide and the 5th most common cancer 
in China (1). The number of new cases and deaths from 

esophageal cancer in China accounts for approximately 55% 

of all worldwide cases (2). Primary small cell carcinoma of 

the esophagus (PSCCE) is rare and aggressive. It is a highly 

metastatic malignancy with a poor prognosis and accounts 
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for 0.4–2.8% of all esophageal tumors (3). Treatments, 
such as surgery, radiotherapy, and chemotherapy, have 
been performed alone or in combination to improve 
the survival of patients with PSCCE (4). However, an 
optimal therapeutic modality for PSCCE has not yet been 
established. Patients with PSCCE usually have a high risk of 
metastasis. A lack of effective treatment for PSCCE further 
exacerbates the global burden of this life-threatening 
disease.

Extensive-disease (ED) stage and limited-disease (LD) 
stage PSCCE are defined as primary small cell carcinoma 
of the esophageal with or without distant metastasis, 
respectively. To date, there are no standard treatments 
for ED- and LD-stage PSCCE. Esophagectomy and 
radiotherapy are widely considered as local treatments for 
LD-stage PSCCE patients in China (5,6). Chemotherapy 
has been recommended as systemic therapy for ED patients. 
Currently, the effectiveness of various therapies on the long-
term survival of PSCCE patients remains unclear, especially 
for patients at different lymph node stages. Thus, suitable 
therapeutic methods must be identified to improve the poor 
survival rate of PSCCE patients. In this retrospective study, 
we analyzed the clinical characteristics of PSCCE patients 
who received treatment at our center and further identified 
reliable prognostic factors, which can serve as valuable 
references in clinical practice to treat patients with PSCCE 
and improve their quality of life. 

We present the following article in accordance with the 
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/jtd-20-3334).

Methods

Patients data

By reviewing electronic medical records, we retrospectively 
evaluated 113 consecutive patients with PSCCE who 
underwent treatment at the Sun Yat-sen University Cancer 
Centre between 2003 and 2016. The study was conducted 
in accordance with the Declaration of Helsinki (as revised 
in 2013). The study was approved by Research Ethics 
Committee of the Sun Yat-Sen University Cancer Center 
(NO.: GZR2018-120) and individual consent for this 
retrospective analysis was waived. The survival data were 
extracted and updated in June 2020.

Eligibility and exclusion criteria

To be selected to participate in this study, patients had to 
meet the following eligibility criteria: (I) have esophageal 
small cell carcinoma as histopathologically proven by an 
endoscopic biopsy or surgery; and (II) have the complete 
treatment and follow-up records. Patients were excluded 
from the study if their medical history stated they had 
suffered from other malignant tumors.

Preoperative auxiliary examination

The routine workup included barium esophagography, 
endoscopic biopsy, brain imaging, and contrast-enhanced 
computed tomography (CT) scans of the neck, chest, 
and upper abdomen. A positron emission tomography 
(PET) scan is recommended to exclude distant metastasis. 
Endoscopic ultrasonography (EUS) evaluates the extent 
of the lesion and the condition of regional lymph nodes. 
Immunohistochemical (IHC) staining was performed to 
determine the status of common neuroendocrine markers.

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) (7), and the staging system of the Veterans’ 
Administration Lung Study Group (VALSG) (8). The 
VALSG system is composed of the LD-stage and ED-
stage. LD-stage PSCCE is characterized by limited tumoral 
involvement to the bilateral mediastinum (with or without 
local extension) and no distant extra-thoracic metastatic 
disease. Bilateral hilar, abdominal trunk, bilateral cervical 
paraoesophageal lymph nodes are considered as esophageal 
regional lymph nodes. However, regardless of the primary 
tumor location, bilateral supraclavicular lymph nodes are 
defined as distant metastases. All other cases, including 
features, such as malignant pleural and pericardial effusions, 
are classified as ED-stage PSCCE.

Demographic and clinical data

The clinical data of the PSCCE patients, including baseline 
characteristics, laboratory examinations, tumor features, and 
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treatments, were extracted from medical records. According 
to various clinical data, patients were divided into different 
groups, and overall survival (OS) was analyzed.

Hematology test

Blood samples for a routine laboratory examination were 
collected within 3 days of the first treatment to avoid any 
effects related to surgery/radiotherapy or drug therapy. 
Assay indexes, including neutrophil, lymphocyte, platelet, 
and monocyte counts, were obtained from the complete 
blood count. We chose 3 major laboratory markers as 
prognostic and predictive factors, including the lymphocyte-
to-monocyte ratio (LMR), neutrophil-to-lymphocyte ratio 
(NLR), and platelet-to-lymphocyte ratio (PLR) (9,10). The 
optimal cutoff values of these markers were calculated based 
on receiver operating characteristic (ROC) curves.

Statistical analysis

OS was selected as the primary endpoint and calculated 
from the first treatment date to the date of death or 
the last follow-up appointment. Descriptive analyses of 
patient characteristics, clinical features, and outcomes 
were conducted. Survival analysis was performed using 
the Kaplan-Meier method. 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. A P value of <0.05 
indicated a significant difference. All statistical analyses 
were performed using the SPSS software version 22.0 for 
Windows (IBM Corp, Armonk, NY, USA).

Results

Patients and clinical baseline characteristics

The demographic and clinicopathological characteristics 
of the 113 patients are set out in Table 1. Eighty-seven men 
and 26 women were included in the analysis with a median 
age of 58.8 years (ranging from 35 to 76 years). Tumors 
were mostly located in the middle (48.7%) and lower 
thoracic (38.9%) esophagus segments. The lengths of the 
lesions ranged from 1.2 to 12.0 cm.

In our study, treatments for PSCCE include surgery 

a lone,  chemotherapy,  surgery  and postoperat ive 
chemotherapy, palliative radiotherapy, chemoradiotherapy, 
and trimodality therapy, including surgery and postoperative 
chemoradiotherapy. Figure 1 shows a treatment flowchart, 
which was made by summarizing therapeutic experiences at 
our center. Concerning the therapeutic regimen, 49 patients 
were treated with surgery. About surgical procedures, 27 
patients (55.1%) underwent Sweet surgery, 19 patients 
(38.8%) underwent McKeown surgery, and 3 patients 
(6.1%) underwent Ivor-Lewis surgery (see Table 2). A total 
of 990 lymph nodes were resected during surgery, with 
an average of 20.2 lymph nodes per patient. Among the 
dissected lymph nodes, 148 (14.9%) lymph nodes were 
pathologically confirmed as small cell carcinoma metastases. 
When faced with chemotherapy options, most patients 
were treated with a regimen of etoposide plus cisplatin (EP, 
67.5%) or paclitaxel plus cisplatin (TP, 20.5%). Intensity-
modulated radiation therapy (IMRT) was the first choice of 
radiotherapy for PSCCE.

Pathological diagnosis by preoperative biopsy and 
postoperative pathology and IHC positive staining

Forty-nine patients underwent postoperative pathology 
examinations. The histopathological test results revealed 
that a single pathological type, PSCCE, was observed in 44 
patients (89.8%) with esophageal neoplasms. The esophagus 
lesions of the remaining 5 patients (10.2%) showed mixed 
histology of PSCCE and squamous cell carcinoma (SCC) 
or adenocarcinoma. Compared with the postoperative 
pathology results, the preoperative diagnosis’s accuracy rate 
by endoscopic biopsy was 42.9% (21/49). An endoscopic 
biopsy analysis showed that 12 patients (24.5%) suffered 
from undifferentiated or poorly differentiated carcinomas, 
and 16 patients (32.6%) were misdiagnosed with SCC or 
adenocarcinoma before surgery.

Postoperative IHC staining was usually performed 
to determine the common neuroendocrine markers of 
PSCCE for further diagnosis. Ten common immunological 
indicators of PSCCE were selected, and the positive 
expressions of the tissue samples of our PSCCE patients 
were identified from highest to lowest positivity (see  
Table 3). CD56 and low molecular weight cytokeratin  
(CK-L) were identified as 100% positive in all tissue 
samples. The median Ki-67 (a nuclear protein associated 
with cellular proliferation) labeling index was 80% (ranging 
from 60% to 90%).
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OS analysis

By June 30, 2020, the median follow-up time for the 
113 patients was 16.3 months (ranging from 2.33 to  
198.5 months). Among the 113 patients, 75 patients (66.4%) 
died of tumor recurrence or metastases, 26 (23.0%) were 
still alive, and 12 patients (10.6%) were lost to follow-
up. Based on the data, the mean survival time (MST) of 
the whole group was 22.9 months. The 6-, 12-, 24-, and 
36-month OS rates were 64%, 45%, 22%, and 12%, 
respectively (see Figure 2).

The univariate analysis revealed that lymph node 
stage, VALSG staging, treatment modalities, and the 
inflammation biomarker LMR were significantly 
correlated with the OS of PSCCE patients

To evaluate the correlations between patient survival and 
clinicopathological features, several elements, such as 
gender, age, tumor location, tumor depth, regional lymph 
node stage, VALSG staging, treatment modalities, and 
inflammation biomarkers, were chosen and analyzed one 

Table 1 Patient information and clinical characteristics

Variable n %

Sex

Male 87 77.0

Female 26 23.0

Age 

<65 years 82 72.6

≥65 years 31 27.4

Location

Upper thoracic 12 10.6

Middle thoracic 55 48.7

Lower thoracic 44 38.9

Multiple 2 1.8

Tumor depth

T 1 9 8.0

T 2 35 31.0

T 3 46 40.7

T 4 7 6.2

NA 16 14.1

Lymph node

N 0 24 21.2

N 1 33 29.2

N 2 26 23.0

N 3 19 16.8

NA 11 9.8

Distance metastasis

M 0 84 74.3

M 1 29 25.7

TNM

Stage Ⅰ 3 2.7

Stage Ⅱ 26 23.0

Stage Ⅲ 37 32.7

Stage Ⅳ 47 41.6

Treatment

Surgery 26 23.0

Chemotherapy 20 17.7

Table 1 (continued)

Table 1 (continued)

Variable n %

Surgery + chemotherapy 19 16.8

Radiotherapy 2 1.8

chemoradiotherapy 42 37.2

Surgery + 
chemoradiotherapy

4 3.5

Radiotherapy modality

3D-CRT 9 20.0

IMRT 26 57.8

NA 10 22.2

Chemotherapy regimen

EP 56 67.5

TP 17 20.5

Other 10 12.0

T, tumor; N, regional lymph node; M, metastasis; NA, not 
available; 3D-CRT, 3-dimensional conformal radiation therapy; 
IMRT, intensity modulated radiation therapy; EP, etoposide 
and cisplatin chemotherapy; TP, paclitaxel and cisplatin 
chemotherapy.
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by one. The T and N stages of PSCCE were categorized 
as T1–2 and T3–4, N0–1 and N2–3, respectively. The 
treatment modalities were classified as a single (surgery 
or chemotherapy alone) and combined treatment (surgery 
combined with postoperative chemotherapy). As Table 4 
shows, lymph node stage [hazard ratio (HR) =0.555; 95% 
confidence interval (CI): 0.356–0.867; P=0.009], VALSG 
staging (HR =0.618; 95% CI: 0.391–0.978; P=0.038), 
treatment method (HR =1.743; 95% CI: 1.159–2.642; 
P=0.046), and the inflammation biomarker LMR (HR 
=0.332; 95% CI: 0.140–0.788; P=0.009) were significantly 
associated with the OS of PSCCE patients according to the 
univariate analysis.

As Figure 3A shows, patients at N0–1 stage PSCCE 
had longer OS rates than those at N2–3 stage (P=0.009). 
Stratified analysis was conducted to investigate further the 
effect of the various lymph node stages on the MST of 
PSCCE patients. The stratified analysis 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, see Figure 3B). Concerning VALSG 
staging, the MST of patients in the LD stage was markedly 
longer than that of patients in the ED stage (17.5 versus 
12.6 months, P=0.038, Figure 4).

Also, the MST of surgery/chemotherapy alone was 
shorter than that of surgery combined with postoperative 
chemotherapy (10.4 versus 17.8 months; P=0.001,  
Figure 5A). Stratified analysis was conducted to investigate 
the effect of treatment modalities on the MST of PSCCE 

PSCCE

(n=113)

Surgery

(n=49)

Non-surgery

(n=64)

Follow-up

(n=26)

Chemotherapy

(n=19)

Chemoradiotherapy

(n=4)

Chemoradiotherapy

(n=42)

Radiotherapy

(n=2)
Chemotherapy

(n=20)

Resectable

R0 excision Limited-stage

PS =0–1 PS =2/cervical tumor

Extensive-stageR1/2 excision

N0 N1–3

Unresectable

Figure 1 Treatment flowchart for primary small cell carcinoma of the esophagus.

Table 2 Information and tumor characteristics of 49 patients 
undergoing surgery

Variable Num. Percentage %

Treatment

Surgery 26 53.1

Surgery + adjuvant therapies 18 36.7

Neoadjuvant therapy + surgery 
+ adjuvant therapies

5 10.2

Surgical procedure

Sweet 27 55.1

Ivor-Lewis 3 6.1

Mckeown 19 38.8

Postoperative pathology

Pure SCCE 44 89.8

SCCE + SCC/adenocarcinoma 5 10.2

Endoscopic biopsy pathology

Small cell carcinoma 21 42.9

Poorly differentiated carcinoma 12 24.5

Inaccurate pathological 
diagnosis

16 32.6

Anastomotic leak

Yes 7 14.3

No 42 85.7

Num, number; SCCE, small cell carcinoma of esophagus; SCC, 
squamous cell carcinoma.
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patients at distinct lymph node stages and VALSG staging. 
Based on the stratified data, the benefits of surgery 
combined with chemotherapy were observed in N1–3 
patients (see Figure 5B), but systemic treatments did not 
show an obviously beneficial effect among N0 patients 
(see Figure S1). In relation to different chemotherapy 
regimens, an EP regimen prolonged the OS of VALSG 
ED-stage patients more than a TP regimen (see Figure 5C), 
while LD-stage patients rarely benefited more from an EP 
regime.

Concerning the inf lammation biomarkers ,  the 
optimal cutoff points for the LMR, NLR, and PLR were 
determined to be 5.13, 4.6, and 143.19, respectively, based 
on a ROC analysis. According to the expression levels of 
each biomarker, the patients were divided into the following 
groups: (I) the low LMR group (<5.13) versus the high 
LMR group (≥5.13); (II) the low NLR group (<4.6) versus 
the high NLR group (≥4.6); and (III) the low PLR group 
(<143.19) versus the high PLR group (≥143.19). The 

survival analysis indicated that patients in the high LMR 
group had significantly better OS rates than those in the low 
LMR group (HR =0.332; 95% CI: 0.140–0.788; P=0.009) 
(see Figure 6). No significant difference was observed 
among the patients in the different NLR and PLR groups. 
The other clinical features, including gender, age, tumor 
location, and tumor depth, did not show any significant 
correlations with survival prognosis.

The multivariate analysis indicated that stages N0-
N1, VALSG LD staging, and combination therapy were 
favorable predictors of OS in PSCCE patients

Multivariate survival analysis was performed using the 
Cox proportional hazards model to examine further the 
favorable prognostic factors of OS in PSCCE patients. 
Consistent with the univariate analysis, the multivariate 
analysis suggested that the lymph node stage, the VALSG 
staging system, and the treatment method were independent 
predictors of OS in the whole cohort (see Table 5). Patients 
at lymph node stage N0-N1 had a better prognosis than 
those at stages N2–N3. Additionally, PSCCE patients with 
neoplasms at the ED-stage had a poorer prognosis than 
those with neoplasms at the LD-stage.

Recurrences and metastases

After local or systemic therapy, 35 patients (31.0%) in the 
cohort experienced recurrences or metastases, including 
liver (15 patients), bone (8 patients), brain (6 patients), and 
supraclavicular lymph nodes (4 patients) metastases. The 
interval time between the first treatment and recurrence 
ranged from 30 days to 20 months.

Discussion

McKeown first described the epidemiological manifestations 
of PSCCE, which is characterized by early dissemination 
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Figure 2 Kaplan-Meier survival curve of OS for 113 patients with 
primary small cell carcinoma of esophagus. OS, overall survival.

Table 3 Immunohistochemical characteristics of PSCCE patients undergoing surgery

IHC CD56 CK-L NSE CK EMA Syn TTF-1 CgA CK-56 P63

Num. 35/35 9/9 35/39 31/35 8/10 38/42 16/25 23/43 9/26 10/35

Per. (%) 100.0 100.0 89.7 88.6 80.0 79.2 64.0 53.5 34.6 28.6

PSCCE, primary small cell carcinoma of esophagus; IHC, immunohistochemical staining; Num, number; Per, percent; CD56, neural cell 
adhesion molecule 1; CK-L, low molecular weight cytokeratin; NSE, neuron-specific enolase; CK, cytokeratin; EMA, epithelial membrane 
antigen; Syn, synaptophysin; TTF-1, thyroid transcription factor 1; CgA, chromogranin A; CK-56, cytokeratin 56; P63, tumor protein P63.

https://cdn.amegroups.cn/static/public/JTD-20-3334-Supplementary.pdf
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and a poor prognosis (11). PSCCE mostly occurs in older 
men and is located in the middle and lower thoracic 
esophagus (12). It is difficult to distinguish PSCCE from 
SCC or adenocarcinoma by macroscopic tests or imaging 
examinations. Additionally, the coexistence of PSCCE and 
SCC or adenocarcinoma in the same lesion also increases 
diagnosis difficulty. In the present study, carcinomas with 
mixed histology were observed in 10.2% of patients, 
consistent with the incidence of 9.4% to 38.4% cited in 
previous reports (12).

With the diagnosis of PSCCE, a biopsy through 
esophagoscopy and paraffin section tissue removal during 
surgery were used the most frequently. Additionally, in 
conjunction with clinical examinations and cytomorphology, 
IHC has become an indispensable tool in the postoperative 

diagnosis of PSCCE (13). Histologically, PSCCE is 
characterized by a neuroendocrine-like architectural 
pattern, which is similar to small cell lung cancer (SCLC). 
It is usually difficult to distinguish PSCCE from other 
esophageal poorly differentiated cells. The pathological 
diagnosis depends mainly on IHC staining positivity for 
several common neuroendocrine factors (14).

The accurate rate of preoperative diagnosis in our study 
was only 42.9%. This low rate may have been caused by 
limitations related to endoscopic biopsy or an absence of 
IHC staining. About the biopsy samples, 24.5% samples 
were diagnosed as poorly differentiated carcinoma, and 
32.6% were misdiagnosed as non-small cell carcinoma. 
With the rate of misdiagnosis of PSCCE, it should be 
noted that many patients with PSCCE receive ineffective 

Table 4 Univariate overall survival analysis by Cox’ s proportional hazards model 

Variable HR 95% CI P value

Gender

Male versus female 0.915 0.718–1.167 0.475

Age

<65 versus ≥65 years 1.075 0.667–1.734 0.766

Location

Middle/lower versus cervical/upper 
esophagus

1.471 0.735–2.946 0.276

T

T1–2 versus T3–4 1.145 0.721–1.820 0.566

N

N0–1 versus N2–3 0.555 0.356–0.867 0.009

VALSG

LD versus ED 0.618 0.391–0.978 0.038

Treatment

S/C versus S + C 1.743 1.159–2.642 0.046

LMR

Low versus high 0.332 0.140–0.788 0.009

NLR

Low versus high 0.776 0.409–1.471 0.437

PLR

Low versus high 1.018 0.549–1.885 0.956

HR, hazard ratio; CI, confidence interval; T, tumor; N, regional lymph node; VALSG, Veterans’ Administration Lung Study Group; LD, 
limited-stage disease; ED, extensive-stage disease; S, surgery; R, radiotherapy; C, chemotherapy; LMR, lymphocyte-to-monocyte ratio; 
NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio.
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treatments, such as non-sensitive chemotherapy regimens, 
as PSCCE cannot be easily identified and precisely 
diagnosed, which contributes to an unfavorable prognosis. 
Thus, it is necessary to improve the diagnosis accuracy 
of PSCCE through multidisciplinary collaborations. 
Endoscopy physicians should extract tumor samples with 
strict adherence to standard protocols. Pathologists need to 
perform IHC staining after microscopy despite the time-
consuming nature of this task and the high associated costs. 
Accurate diagnoses could provide patients and physicians 
with more valuable information, which would further help 
them to make decisions and improve their prognoses.

Regional lymph node metastasis in PSCCE patients 

develops early due to the characteristics of rapid progression 
and aggressive invasion (11). The metastasis rate was 76.5% 
in our study, which was consistent with the rate of 79.0% 
reported in a previous study (6). This further emphasizes 
the importance of the accurate and early diagnosis 
of PSCCE. To assess PSCCE staging accurately, we 
recommend that all PSCCE patients undergo PET scans 
and EUS examinations. Combined with contrast-enhanced 
computed tomography (CT), EUS examinations provide 
detailed information about the extent of a lesion, and the 
condition of regional lymph node metastasis. A PET scan is 
an essential preoperative auxiliary examination that can be 
used to exclude distant metastasis.

Another significant characteristic of PSCCE was the 
unsatisfactory prognosis. Thus, we analyzed the potential 
prognostic factors of PSCCE and explored optimal 
treatment strategies. Our research revealed that the regional 
lymph node stage was an independent prognostic factor for 
PSCCE patients. Patients with limitedly metastatic lymph 
nodes achieved a favorable prognosis. Similar to the results 
of previous studies (15), the present study showed that the 
MST of patients at stage N0 was longer than that of patients 
at stages N1, N2, or N3. Sun et al. proposed that patients 
who develop only a few lymph node metastases have longer 
OS than those with marked lymph node metastases (16). 
Zhang and Situ et al. also noted the vital role of lymph node 
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involvement as an independent prognostic factor for LD-
stage PSCCE patients (17,18).

There is overwhelming evidence that a comprehensive 
understanding of esophageal tumors' development requires 
further research of tumor microenvironments, which can 
trigger chronic inflammation and promote the proliferation 
of tumor cells (19). Systemic inflammation is often involved 
in the process of tumor formation and could promote tumor 
invasion (20). Cancer-related inflammation biomarkers, 
such as the LMR, NLR, and PLR, are expected to predict 

survival prognosis (21). The LMR is a comprehensive 
inflammatory indicator that is associated with the prognosis 
of several malignancies, such as lung cancer, colorectal 
cancer, and esophageal SCC (22,23). In our study, patients 
in the low LMR group had significantly poorer OS than 
those in the high LMR group. Thus, LMR appears to be a 
supplemental factor in the prognostic prediction of PSCCE.

Different modalities were chosen depending on the 
characteristics of the tumors and the physical condition 
of patients. To date, no consensus has been reached 
concerning a standard therapy modality. Notably, some 
oncologists recommended that the treatment protocol 
for PSCCE resemble that of SCLC’s treatment protocol. 
In their opinion, PSCCE is a systemic disease, and 
patients should undergo chemotherapy as SCLC patients  
do (15). Conversely, other oncologists believe that surgical 
interventions should serve as the primary treatment 
for PSCCE (24), that surgery should be performed in 
patients at the LD-stage, and that the treatment principle 
for PSCCE should be similar to that for esophageal 
squamous carcinoma (25). In the present study, we divided 
the modalities of PSCCE into surgery and non-surgery 
treatment according to tumor resectability.

In China, esophagectomy is the most popular local 
therapy and is performed in 52% to 85% of PSCCE  
cases (25). Surgery is highly recommended for patients 
with good performance status and resectable tumors. To 
be eligible for surgery, PSCCE patients must meet the 
following criteria: (I) be at a TNM stage of I, II, or III; 

Figure 5 Kaplan-Meier survival curves of OS for patients treated with different treatments. (A) Kaplan-Meier survival curve of OS for 
patients treated with S/C or S + C. (B) Kaplan-Meier survival curve of OS for N1-N3 patients treated with S/C or S + C. (C) Kaplan-
Meier survival curve of OS for extensive-disease stage patients treated with an EP versus a TP regime. OS, overall survival; S, surgery; C, 
chemotherapy; EP, etoposide plus cisplatin; TP, paclitaxel plus cisplatin.
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(II) a tumor stage of 1, 2, or 3 (T1, T2, or T3); (III) show 
no nodal involvement (N0), or the presence of tumor(s) 
in no more than 6 lymph nodes (N1-2); (IV) and show 
no metastases (M0); (V) have esophageal cancer in the 
middle or lower third of the esophagus; (VI) have a World 
Health Organization performance-status score of 0 or 1 
(on a 5-point scale) (26). Detailed postoperative pathology 
examinations provide an opportunity to eliminate potential 
misdiagnoses of preoperative pathology results provided 
by bioscopies. In the present study, 7 patients experienced 
anastomotic leakage after surgery; however, the incidental 
complications appeared not to affect their OS. Consistent 
with our findings, Xu et al. indicated that patients treated 
with surgery had a better survival rate than those who 
received non-surgical therapies (27). Also, Zou (28) and 
Chen (1) et al. showed that surgery had a significant role in 
improving PSCCE patients’ survival.

Long-term follow-up examinations may be acceptable 
for patients without lymph node metastasis after an R0 
excision. In the present study, we explored the correlation 
between treatment methods and the prognosis of PSCCE 
and found that N1-3-stage (but not N0-stage) patients who 
were treated with surgery combined with chemotherapy 
had a better prognosis than those who underwent surgery 
or chemotherapy alone. Thus, combined with our data, we 
recommended that N1-N3-stage PSCCE patients receive 
adjuvant therapy after surgery. Due to chemotherapy's 
potential side effects, we do not recommend over-
enthusiastic chemotherapy for early-stage PSCCE patients. 
Concerning patients who received an R1/2 excision, 
postoperative chemoradiotherapy is essential to eliminate 
the residual lesion (29). With combination therapy, patients’ 

symptoms, such as dysphagia, were relieved by surgery, 
and the OS rate of patients with lymph node metastasis 
was effectively prolonged by chemotherapy. As PSCCE 
can possess aggressive characteristics, which manifest in 
early regional lymph node metastasis, many patients are 
diagnosed with advanced tumors after surgery and obtain 
very few benefits from monotherapy treatments when their 
tumor(s) spread to other locations.

For patients with tumor metastasis, chemotherapy is 
the key treatment to destroy metastatic tumor cells and 
control disease progression. PSCCE was first treated 
with chemotherapy by Kelsen (30). Chemotherapy could 
improve both LD- and ED-stage patients’ survival as a part 
of multimodality therapy (31). Raja reviewed 148 articles, 
analyzed the survival of 577 PSCCE patients, and found 
that chemotherapy is the optimal strategy for PSCCE (32).

About chemotherapy for SCC, a union regimen in which 
cisplatin (CDDP) is involved should be considered first (31). 
However, the detailed principle of PSCCE chemotherapy 
has not yet been clearly illustrated. In the present study, 
most patients still chose a regimen of etoposide plus 
cisplatin (EP), followed by paclitaxel plus cisplatin (TP). 
In our cohort, an EP regime resulted in better survival 
than a TP regime in VALSG ED-stage patients; However, 
the same advantages were not found in VALSG LD-stage 
patients. With the OS of PSCCE patients, we found that 
the MST for the entire group of PSCCE patients was  
16.3 months, and the 3-year OS rate was only 12%, which 
was lower than the 3-year OS rate of 30% reported by Jeene 
et al. in 2019 (6). After conducting a detailed analysis and 
comparison, we observed that the percentage of patients 
treated with chemotherapy in our cohort (77.0%) was 

Table 5 Multivariate analysis for prognostic factors of overall survival

Variable RR 95% CI P value

N 

N0–1 versus N2–3 0.496 0.317–0.778 0.022

VALSG

LD versus ED 0.456 0.279–0.746 0.040

Treatment

S/C versus S + C 2.639 1.492–4.331 0.047

LMR

Low versus high 0.605 0.246–1.489 0.274

RR, relative risk; CI, confidence interval; N, regional lymph node; VALSG, Veterans’ Administration Lung Study Group; LD, limited-stage 
disease; ED, extensive-stage disease; S, surgery; C, chemotherapy; LMR, lymphocyte-to-monocyte ratio.
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significantly lower than that in Jeene's cohort (92%), which 
may be why the OS rate is unsatisfactory compared to that 
of other studies. Most patients in our study died of liver, 
bone, or brain metastases after treatment, which further 
confirmed the poor prognosis of PSCCE.

Radiotherapy is an effective treatment for PSCCE, 
especially in patients with cervical esophageal cancer, which 
is sensitive to radiotherapy but not suitable for surgery (33). 
Radiotherapy is often used as an adjuvant therapy pre- or 
post-surgery (34). The treatment of radiotherapy alone 
is only suitable for patients who cannot afford surgery or 
concurrent chemoradiotherapy, especially those with poor 
performance status.

In recent years, more oncologists at our center have 
chosen neoadjuvant chemoradiotherapy (CRT) followed 
by surgery to treat PSCCE (35). However, the prognosis 
of patients with neoadjuvant CRT is not clear yet. For 
patients with a T4 tumor, we recommend a neoadjuvant 
CRT to shrink the tumor before surgery. With the 
development of immunotherapy, immunotherapy combined 
with chemotherapy can treat PSCCE patients, especially 
those with unresectable tumors, recurrence, or distal 
metastasis. Many ongoing clinical trials are being conducted 
at our center, and the results could provide useful 
insights into PSCCE treatments in the future. However, 
immunotherapy’s side effects, including myocarditis, 
pneumonitis, hepatitis, and encephalitis, need to be 
considered (35).

This study’s limitations include its small sample size 
and the data gathered from a single institution. Due to the 
limited number of patients, we could not fully evaluate 
the differences between the effects of postoperative 
chemotherapy and neoadjuvant chemotherapy on the 
survival outcome. A large, prospective, multicentre, and 
randomized controlled trial needs to be conducted to 
confirm this study’s results.

Conclusions

PSCCE is a rare type of esophageal tumor with high 
malignancy, early metastasis, and poor prognosis. Our 
study indicated that lymph node stage, VALSG staging, 
treatment modalities, and the inflammatory biomarker 
LMR were related to PSCCE patients’ survival. An early 
lymph node stage, no distant metastasis, and multimodality 
treatment were independently favorable prognostic factors 
of PSCCE. Different modalities were chosen depending 

on the characteristics of tumors and the physical condition 
of patients. We recommend postoperative chemotherapy 
combined with surgery as the primary treatment for LD-
stage PSCCE patients at N1-3 stages.
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Figure S1 Kaplan-Meier survival curve of OS for N0 patients treated with S/C or S + C. OS, overall survival; S, surgery; C, chemotherapy.
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