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ABSTRACT 
Background.  To study the patterns of lymph node metas-
tases (LNMs) and associated factors, prognostic factors and 
failure patterns in primary thoracic small cell esophageal 
carcinoma (SCEC) after curative esophagectomy.
Methods.  We retrospectively reviewed thoracic SCEC 
patients who underwent curative esophagectomy with R0 
resection at Fudan University Shanghai Cancer Center. 
The associations between clinicopathological variables and 
LNM patterns were evaluated using logistic regression. The 
prognostic impacts on cancer-specific survival (CSS) and 
disease-free survival (DFS) were assessed using Cox regres-
sion models.
Results.  Overall, 100/147 patients (68.0%) had LNMs 
(401/3560 lymph nodes, 11.3%). The frequency of LNM 
was 8.8% in the neck, 27.9% in the upper mediastinum (Um), 

23.1% in the middle mediastinum (Mm), 15.6% in the lower 
mediastinum (Lm), and 35.4% in the abdomen. Patients with 
upper thoracic tumors (Ut) predominantly had LNMs in the 
Um (75.0%); patients with lower thoracic tumors (Lt) most 
frequently exhibited abdominal LNMs (48.0%); and patients 
with middle thoracic tumors (Mt) displayed a more diffuse 
pattern of LNMs (Mm 31.5, Um 30.3, and abdomen 28.1%). 
Recurrent nerve and perigastric lymph nodes had the highest 
metastasis/recurrence rates. Notably, lymphovascular inva-
sion (55.1%) strongly correlated with nodal metastasis and 
worse DFS/CSS. Advanced stage and four or fewer chemo-
therapy cycles predicted poorer DFS and CSS.
Conclusions.  The lymphatic metastatic pattern of SCEC 
adheres to esophageal anatomical characteristics and tumor 
location. Compared with esophageal squamous cell carci-
noma, SCEC displays greater lymphatic aggressiveness, 
with higher propensity for abdominal LNMs. Therefore, 
extended lymphadenectomy, particularly involving recur-
rent nerve and abdominal lymph nodes, combined with ≥ 4 
cycles of adjuvant chemotherapy, is recommended.

Keywords  Small cell esophageal carcinoma · Lymph 
node metastasis · Recurrence · Prognosis

INTRODUCTION

Esophageal carcinoma ranks among the most prevalent 
malignant tumors,1 with lymph node metastasis (LNM) 
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representing a common metastatic pattern and a critical 
prognostic factor in affected patients.2,3 The esophagus pos-
sesses an extensive network of lymphatic capillaries that 
form a dense submucosal plexus; these vessels not only pen-
etrate the esophageal wall transversely to drain into adja-
cent lymph nodes but also exhibit extensive longitudinal 
connections. Due to the non-segmental organization of this 
system, lymphatic flow may bypass proximal lymph nodes 
and disseminate to distant nodes via the plexus. As Moyni-
han emphasized, comprehensive knowledge of lymphatic 
anatomy is essential for successful surgical management 
of gastrointestinal malignancies, including esophageal and 
gastric cancers.4 Furthermore, investigating LNM risk fac-
tors is crucial for identifying high-risk patients and guiding 
personalized therapeutic strategies.

Primary small cell esophageal carcinoma (SCEC), a rare 
histologic subtype, accounts for only 0.5–2.8% of esophageal 
malignancies.5–7 In high-incidence regions such as East Asia, 
reported SCEC cases far exceed those in Western countries, 
representing a clinically significant patient population.8,9 
SCEC exhibits marked aggressiveness, with over 50% of 
cases diagnosed at an extensive stage upon initial presenta-
tion, thereby precluding curative treatment and resulting in a 
dismal prognosis. Compared with esophageal squamous cell 
carcinoma (ESCC), SCEC demonstrates a greater propen-
sity for early lymphatic and hematogenous spread, although 
robust comparative data between these histological subtypes 
remain scarce. Although growing evidence suggests that sur-
gery may offer curative potential for resectable SCEC,8–11 its 
distinct LNM patterns remain poorly defined, raising ques-
tions about whether ESCC-tailored lymphadenectomy strat-
egies are appropriate for SCEC. Moreover, SCEC patients 
undergoing surgery face poor outcomes, partly due to high 
recurrence rates. The indications for adjuvant therapy and 
the necessity of high-intensity chemotherapy (CT) in SCEC 
remain unclear, with current evidence largely derived from 
retrospective studies.8,9,12–14 These knowledge gaps under-
score the need to elucidate SCEC’s pathological features 
and biological behavior to optimize treatment approaches. 
Thus, this study retrospectively analyzed primary thoracic 
SCEC patients who underwent curative esophagectomy at 
our institution, aiming to accurately define the patterns of 
LNM, to identify LNM-associated factors, and to systemati-
cally assess prognostic factors and failure patterns.

METHODS

Patients

According to the practice guidelines of the Fudan Uni-
versity Shanghai Cancer Center (FUSCC), newly diagnosed 
patients underwent a complete history, physical examina-
tion, esophagogastroduodenoscopy, chest contrast-enhanced 

computed tomography (CT), and ultrasonography/CT of 
the neck and abdomen. Histopathological confirmation of 
SCEC was mandatory. Based on the above work-up, patients 
who are medically suitable, having T1–T4a tumors, with 
no lymph node involvement beyond the neck, thoracic cav-
ity, and upper abdomen, and no distant metastases to other 
organs would undergo esophagectomy. Between January 
2006 and June 2024, 147 patients with histologically con-
firmed SCEC underwent curative esophagectomy with R0 
resection. The exclusion criteria included (1) prior neoadju-
vant CT or radiotherapy; (2) mixed esophageal tumors with 
non-dominant small cell carcinoma components (< 50% 
small cell component); and (3) dissection of fewer than 
six lymph nodes (to ensure N-stage accuracy and surgical 
quality).15

This study received approval from the FUSCC Institu-
tional Review Board and Independent Ethics Committee 
(approval number 2202251–5) and complied with the Hel-
sinki Declaration (2013 revision). As a non-randomized ret-
rospective analysis using de-identified data, the requirement 
for informed consent was waived.

Surgical Procedure

All surgical procedures were performed according to 
the practice guidelines of the FUSCC.15,16 Our institution 
primarily employed three approaches: the McKeown pro-
cedure with three incisions was typically used for tumors 
located in the upper region, while the Ivor–Lewis procedure 
with two incisions and the Sweet approach with a single 
incision were generally used for tumors in the middle and 
lower regions. Nevertheless, the choice of procedure also 
relied on the surgeon’s preference. In the McKeown and 
Ivor–Lewis thoracic procedures, a muscle-sparing incision 
was performed in the fourth intercostal space. The azygos 
vein was ligated and the esophagus was mobilized from the 
chest apex to the diaphragm, with routine ligation of the tho-
racic duct above the diaphragm. During stomach mobiliza-
tion, the left gastric vein and artery were closed, preserving 
the right gastroepiploic vessels. A 4 cm-wide gastric tube 
was created along the greater curvature. In the McKeown 
procedure, the gastric tube was routed to the left neck for 
manual esophagogastric anastomosis; in the Ivor–Lewis pro-
cedure, the tube was pulled into the chest for an end-to-side 
circular stapled anastomosis; and in the Sweet procedure, 
an incision was made through the sixth or seventh intercos-
tal space, the diaphragm was cut for better access, and an 
esophagogastric anastomosis was performed in the left chest 
using a circular stapler. In this study, a gastric conduit was 
used for reconstruction in all patients; with the exception of 
2 patients who underwent the Sweet procedure, the remain-
ing 145 patients all underwent right thoracotomy. Patients 
without cervical lymph node swelling received a subtotal 
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esophagectomy together with two-field lymphadenectomy 
(2-FL). In cases of enlarged lymph nodes (short diameter 
>5 mm) detected by cervical ultrasonography or CT, cervi-
cal dissection through a collar incision was added to make 
the three-field lymphadenectomy (3-FL).

Tumor Location and Lymph Node Classification

We used the Eighth Edition American Joint Committee on 
Cancer (AJCC) esophageal cancer staging system to deter-
mine pathologic TNM stage and to classify thoracic SCEC 
in the upper, middle, and lower thoracic esophagus.17 The 
lymph node sites were classified according to the nomencla-
ture and code numbers of the Japanese Society for Esopha-
geal Diseases.18 We categorized the dissected lymph nodes 
into five anatomical groups: cervical, upper mediastinum 
(Um), middle mediastinum (Mm), lower mediastinum (Lm), 
and abdominal lymph nodes. Cervical lymph nodes include 
cervical paraesophageal lymph nodes (No. 101), deep cervi-
cal lymph nodes (No. 102), and supraclavicular lymph nodes 
(No. 104); Um lymph nodes include upper thoracic parae-
sophageal lymph nodes (No. 105), recurrent nerve lymph 
nodes (No. 106rec), and tracheobronchial lymph nodes (No. 
106tb); Mm lymph nodes include subcarinal lymph nodes 
(No. 107), middle thoracic paraesophageal lymph nodes 
(No. 108) and main bronchus lymph nodes (No. 109); Lm 
lymph nodes include lower thoracic paraesophageal lymph 
nodes (No. 110), supradiaphragmatic lymph nodes (No. 111) 
and posterior mediastinal lymph nodes (No. 112); and the 
upper abdominal lymph nodes include perigastric lymph 
nodes (Nos. 1–3 and 7), common hepatic artery lymph nodes 
(No. 8), celiac artery lymph nodes (No. 9), and splenic artery 
lymph nodes (No. 11).

Patterns of LNMs in SCEC included proximal LNMs 
and distal LNMs according to the lymph nodes longitudi-
nal position relative to the location of the primary tumor. 
Proximal LNM was defined as the nodal group at the same 
cross-section as the primary tumor and its nearest neighbor-
hood groups; the other pattern was distal LNM. Nodal skip 
metastasis (NSM) is defined as metastatic involvement of 
distal lymph nodes with proximal lymph nodes free of tumor 
infiltration.19

Endpoints Definition and Follow‑Up

Baseline clinicopathological features of SCEC patients 
comprised demographic data, lifestyle factors (tobacco use, 
alcohol consumption), primary tumor location and length, 
histopathological features (pure or mixed SCEC subtypes, 
lymphovascular invasion [LVI], perineural invasion [PNI]), 
and adjuvant treatment. The routine examination during fol-
low-up included physical, blood, and imaging examinations. 
Symptomatic patients underwent immediate diagnostic 

evaluation to confirm disease status. Disease recurrence/
progression was categorized as local (esophagus and anas-
tomotic), regional (regional lymph nodes), or distant (dis-
tant lymph nodes or organs, including supraclavicular lymph 
nodes). The last follow-up was performed on 31 December 
2024, or upon patient death. Patients were followed up at the 
institution or by phone. Cancer-specific survival (CSS) was 
calculated from the date of treatment to the date of death due 
to tumor-related causes. Disease-free survival (DFS) was 
defined as the time from the start of treatment to the date of 
recurrence, metastasis, or death, whichever occurred first.

Statistics

All data from this study were entered and analyzed using 
SPSS 26.0 (IBM Corporation, Armonk, NY, USA). Cat-
egorical variables were summarized using frequencies and 
percentages. Continuous data were compared using Stu-
dent’s t-test, and categorical variables were analyzed using 
the Chi-square test or Fisher’s exact test. For those variables 
that demonstrated a significant association with LNMs, we 
employed both univariate and multivariate logistic regres-
sion models utilizing a forward stepwise selection proce-
dure to identify significant risk factors for LNMs. Survival 
analysis was performed using the Kaplan–Meier method, 
and survival rates were compared via the log-rank test, with 
95% confidence intervals (CIs) reported. The relationships 
between survival and clinicopathological variables were 
determined by Cox proportional hazards regression by cal-
culating the hazard ratio (HR) and 95% CI in multivariate 
analyses. A two-sided probability value of < 0.05 was con-
sidered statistically significant.

RESULTS

Patients and Clinicopathologic Features

The detailed baseline clinicopathological character-
istics of 147 SCEC patients are summarized in Table 1. 
Most patients were male (72.1%), aged ≤ 65 years (61.2%), 
characterized by pure SCEC histology (78.2%), and had a 
history of smoking (53.7%). Tumors predominantly meas-
ured ≤ 5 cm in length (88.4%) and were located in the 
middle–lower thoracic esophagus (Mt: 60.5%, Lt: 34.0%). 
Based on the 8th edition of the TNM staging system, the 
majority of tumors were classified as T1b (33.3%) or T2 
(36.7%). No cases of SCEC in situ were observed and only 
2 patients (1.4%) had T1a-stage disease. Among the 100 
patients (68.0%) with LNMs, N1 was the most common cat-
egory (38.8% of these metastatic cases). Distant metastases 
(M1 stage) involved No. 102 and No. 104 lymph nodes in 
8 affected patients. Overall, stage III disease (37.4%) repre-
sented the largest subgroup, followed by stage II (32.7%). 
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Notably, LVI was identified in 55.1% of SCEC patients, 
with its prevalence increasing significantly with higher T/N 
stages and greater tumor length (electronic supplementary 
material [ESM] Table 1). Nine patients had a history of sec-
ondary tumors, all of which were treated and cured local-
ized lesions. Regarding postoperative therapy, 118 patients 
(80.3%) received adjuvant CT (ACT), with 23 receiving 
combined radiotherapy.

Pattern of Lymph Node Metastases and Risk Factors

A total of 3560 lymph nodes were dissected, with 401 
(11.3%) confirmed as metastatic. Among the 100 patients 
with LNMs, 59 patients exhibited proximal LNMs. The 
frequency of LNM was 8.8% in the neck, 27.9% in the 

TABLE 1   Clinicopathological characteristics of 147 SCEC patients

Characteristics N %

Sex
Male 106 72.1
Female 41 27.9
Age, years
≤ 65 90 61.2
>65 57 38.8
Performance status
0 33 22.4
≥ 1 114 77.6
Comorbidity
Yes 64 43.5
No 83 56.5
Family history
Yes 42 28.6
No 105 71.4
Length of disease, cm
≤ 3 66 44.9
3–5 64 43.5
>5 17 11.6
Primary site
Ut 8 5.4
Mt 89 60.5
Lt 50 34.0
Smoking history
Yes 79 53.7
No 68 46.3
Heavy alcohol consumption
Yes 53 36.1
No 94 63.9
Second tumor
Yes 9 6.1
No 138 93.9
BMI, kg/m2

< 18.5 9 6.1
18.5–25 111 75.5
>25 27 18.4
Pathology
Pure SCEC 115 78.2
Mixed ESCC/EAC 30 20.4
Mixed large cell NEC 2 1.4
LVI
Yes 81 55.1
No 66 44.9
PNI
Yes 29 19.7
No 118 80.3
Surgical type
Sweet 2 1.4
Ivor–Lewis 101 68.7
McKeown 44 29.9

Table 1   (continued)

Characteristics N %

Lymphadenectomy
3-FL 24 16.3
2-FL 123 83.7
Adjuvant treatment
Yes 118 73.5
No 29 26.5
T stage
T1a 2 1.4
T1b 49 33.3
T2 54 36.7
T3 37 25.2
T4a 5 3.4
N stage
N0 47 32.0
N1 57 38.8
N2 26 17.7
N3 17 11.6
M stage
M0 139 94.6
M1 (No. 102, No. 104) 8 5.4
TNM stage
IB 23 15.6
IIA 19 12.9
IIB 29 19.8
IIIA 19 12.9
IIIB 36 24.5
IVA 13 8.8
IVB 8 5.4

BMI body mass index, ESCC esophageal squamous cell carcinoma, 
EAC esophageal adenocarcinoma, NEC neuroendocrine carcinoma, 
Ut upper thoracic, Mt middle thoracic, Lt lower thoracic, LVI lympho-
vascular invasion, PNI perineural invasion, SCEC small cell esopha-
geal carcinoma, 2-FL two-field lymphadenectomy, 3-FL three-field 
lymphadenectomy
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Um, 23.1% in the Mm, 15.6% in the Lm, and 35.4% in the 
abdomen. The rates of LNMs in different locations and 
anatomic sites of thoracic SCEC are shown in Fig. 1 and 
Fig. 2. The rates of LNMs for tumors located in the upper 

thoracic esophagus (Ut), Mt, and Lt were 75.0, 65.2, and 
70.8%, respectively. Patients with Ut tumors predominantly 
had LNMs in the Um (75.0%). Patients with Lt tumors most 
frequently exhibited abdominal LNMs (48.0%), while those 

A B C
12.5% 10.1% 6.0%

75.0% 30.3% 16.0%

12.5% 31.5% 10.0%

0% 6.7% 34.0%

37.5% 28.1% 48.0%

Ut 
(n=8)

Mt 
(n=89)

Lt 
(n=50)

FIG. 1   Rate of LNMs to different regions according to the location of the primary tumor. (a) Upper thoracic; (b) middle thoracic; (c) lower tho-
racic. Ut upper thoracic tumor, Mt middle thoracic tumor, Lt lower thoracic tumor, LNMs lymph node metastases
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with Mt tumors displayed a more diffuse pattern of LNMs 
(Mm 31.5%, Um 30.3%, and abdomen 28.1%). Recurrent 
nerve (Ut 75.0%, Mt 24.7%, Lt 18.0%) and perigastric 
lymph nodes (Ut 37.5%, Mt 21.3%, Lt 38.0%) had the high-
est metastasis rates. NSMs were observed in 26 patients (14 
Mt, 12 Lt; 6 patients had undergone 3-FL and 20 had under-
gone 2-FL), with only 1 patient involving the cervical area, 
24 patients involving the abdominal cavities, and 1 patient 
showing metastases in both cervical and abdominal areas.

Multivariate logistic regression analysis confirmed that 
only LVI remained significantly correlated with LNMs, as 
opposed to three associated factors (deeper tumor invasion, 
LVI, and greater tumor length) identified in univariate analy-
sis (Table 2). Due to the substantial influence of LVI on 
LNM risk and its potential to confound other contributing 
factors, we examined correlations between T stage/tumor 
length and LVI. This analysis confirmed significant corre-
lations of both T stage and tumor length with LVI (ESM 
Table 2). Moreover, only LVI showed a significant asso-
ciation with NSM (odds ratio 0.387, 95% CI 0.152–0.988; 
p = 0.047).

Postoperative Recurrence and Lymph Node Metastasis 
Patterns

At the last follow-up, 38 patients remained disease-
free, 109 patients experienced relapse, and 17 patients had 
unknown failure cause. Table 3 summarizes the recurrence 
patterns after the first-line treatment. Distant metastasis 
was the predominant failure pattern in SCEC patients (71 
patients, 77.2%), with liver metastases most frequent (29 
patients), followed by lung (14 patients) and bone (12 
patients) [ESM Table 3]. Notably, no significant differ-
ences in recurrence patterns were observed between ACT 
and non-ACT groups or between ≥ 4 and < 4 ACT cycles. 
Distant metastasis remained the predominant failure pat-
tern (ACT vs. no ACT: 72.2 vs. 75.7%; ≥ 4 cycles vs. < 4 
cycles: 80.5 vs. 74.5%); however, ≥ 4 ACT cycles were 

associated with a significantly higher non-recurrence rate 
(12.5 vs. 38.7%; p = 0.001)

Locoregional recurrence accounted for 22.8% of fail-
ures and 41 patients (44.6%) had regional LNMs across 
patterns, with metastatic lymph nodes mapped in 29 
patients (70.7%): No. 106rec lymph nodes represented 
as the predominant metastatic site (21 patients, 72.4%), 
followed by abdominal lymph nodes (10 patients, 34.5%; 
No. 1–3 in 7 patients, No. 7–9 in 3 patients), and No. 112 
lymph nodes (4 patients, 13.8%).

Prognostic Factors for Disease‑Free Survival 
and Cancer‑Specific Survival

By 31 December 2024, 84 patients had died from can-
cer-related causes; the median follow-up time was 76.0 
months (95% CI 44.3–107.7). The median CSS was 25.0 
months (95% CI 17.1–32.9), with 1-, 3-, and 5-year CSS 
rates of 82.8, 39.3, and 32.7%, respectively. The median 
DFS for the entire cohort was 12.3 (95% CI 10.5–14.1) 
months, with 1- and 3-year DFS rates of 50.4 and 20.0%, 
respectively.

The results of the multivariate Cox proportional hazards 
analysis of DFS and CSS are shown in Table 4. Univariate 
analyses identified LVI, histologic subtype, tumor length, 
T stage, N stage, M stage, TNM stage, CT cycle, and ACT 
as significant predictors of DFS (ESM Table 4). Multivari-
ate Cox analysis confirmed T stage, M stage, TNM stage, 
histologic subtype, LVI, and CT cycle as independent 
prognostic factors for DFS (Fig. 3).

For CSS, univariate analyses associated LVI, histologic 
subtype, tumor length, T stage, N stage, and CT cycles 
with outcomes (ESM Table 5), while multivariate analy-
sis identified LVI, advanced T/N/TNM stage, and < 4 CT 
cycles as independent predictors of reduced CSS (Fig. 4).

Notably, neither LNMs patterns nor NSM status cor-
related with DFS or CSS in SCEC patients.

TABLE 2   Univariate and multivariate analysis of factors associated 
with LNM

LNM lymph node metastasis, OR odds ratio, CI confidence interval, 
LVI lymphovascular invasion

Variables OR 95% CI p-value

Univariate Length of disease, cm 0.033*
≤  3 versus > 5 0.181 0.038–0.856 0.031*
3–5 versus > 5 0.369 0.076–1.783 0.215
T stage (T1–2 vs. 

T3–4)
0.325 0.132–0.801 0.015*

LVI (no vs. yes) 0.131 0.059–0.291 < 0.001*
Multivariate LVI (no vs. yes) 0.131 0.059–0.291 < 0.001*

TABLE 3   Failure pattern after first-line treatment in SCEC patients

SCEC small cell esophageal carcinoma

Failure pattern N %

Locoregional only 21 22.8
Local only 3 3.2
Regional only 17 18.5
Both 1 1.1
Distant only 43 46.8
Both 28 30.4
Regional + distant 20 21.7
Locoregional + distant 8 8.7
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DISCUSSION

An increasing number of studies have demonstrated that 
surgery-based multimodality treatment is one of the radical 
approaches for resectable SCEC; however, specific aspects 
such as the optimal extent of lymphadenectomy, indica-
tions for postoperative adjuvant therapy, and postoperative 
recurrence patterns remain understudied. Given the rarity of 
SCEC, establishing an optimal treatment paradigm through 
randomized controlled clinical trials remains unfeasible. 
This study systematically analyzes the clinicopathological 
features, lymphatic metastases, and postoperative recurrence 
patterns in resectable SCEC, aiming to enhance its under-
standing and provide actionable insights for refining clinical 
management strategies.

SCEC is a highly aggressive primary neuroendocrine 
carcinoma of the esophagus, exhibiting a strong propensity 
for high invasiveness and early lymph node or distant metas-
tasis. Our data revealed that SCEC predominantly arises in 
the middle and lower esophagus, with no cases of carcinoma 
in situ and only two T1a lesions (1.4%) detected. When com-
pared with the pattern of LNMs of ESCC reported in our 
prior study under standardized surgical procedures and bal-
anced tumor stage, SCEC exhibited a numerically higher 
LNM rate (68.0 vs. 52.5%) and a significantly increased 
LNM incidence (11.3 vs. 7.9%), suggesting earlier lym-
phatic dissemination.15 Regarding LNM patterns, SCEC 
demonstrated concordance with established ESCC patterns: 
59% of SCEC patients displayed proximal LNMs. Ut SCEC 
metastasized preferentially to the lymph nodes of Um, Mt 

SCEC exhibited diffuse lymph nodes spread with a bidirec-
tional metastasis trend, and Lt SCEC showed a downward 
metastasis trend, primarily involving the Lm and abdomen 
lymph nodes. LNMs in the Um were common, regardless 
of the tumor location. Abdominal LNMs were mainly in 
the perigastric areas. The study found that LNM patterns 
related to the anatomic structure of the esophagus and the 
primary tumor site still existed. The No. 106rec lymph node 
is the most commonly metastasized Um lymph node, with 
metastatic rates of 75.0%, 24.7%, and 18% in the Ut, Mt, 
and Lt segments, respectively. Notably, SCEC demonstrates 
a propensity for abdominal LNM, with observed metasta-
sis rates of 37.5, 28.1, and 48.0% in the Ut, Mt, and Lt, 
respectively, compared with the 10.3, 24.8, and 39.7% rates 
we previously documented for ESCC. Given the small Ut 
cohort in this study, this finding requires validation in larger 
multi-institutional studies. NSM demonstrates comparable 
prevalence in SCEC and ESCC,15,19 with our study reveal-
ing a 26.0% NSM incidence in SCEC. Similarly, these skip 
metastases predominantly exhibited caudal-directional pat-
terning. These findings highlight the importance of com-
prehensive dissection of abdominal lymph nodes in SCEC 
surgeries due to its aggressive metastatic behavior.

Univariate regression analysis identified greater tumor 
invasion depth, longer tumor length, and LVI as risk factors 
for LNM in SCEC; however, multivariate analysis confirmed 
LVI as the sole independent risk factor. Our study revealed a 
significantly higher prevalence of LVI in SCEC versus ESCC 
(55.1% vs. 20.7–32.3%20–23). LVI refers to tumor cell inva-
sion into blood or lymphatic vessels, which serve as pathways 

TABLE 4   Multivariate analysis of the prognostic factors for CSS and DFS in SCEC patients

SCEC small cell esophageal carcinoma, CSS cancer-specific survival, DFS disease-free survival, CT chemotherapy, NEC neuroendocrine carci-
noma, ESCC esophageal squamous cell carcinoma, LVI lymphovascular invasion, HR hazard ratio, CI confidence interval

Variables CSS DFS

HR (95% CI) p-value HR (95% CI) p-value

Pathology – 0.002*
Pure SCEC versus mixed large cell NEC – – 0.16 (0.04–0.70) 0.015*
Mixed ESCC/ADC versus mixed large cell NEC – – 0.12 (0.03–0.53) 0.006*
LVI (yes vs. no) 0.48 (0.31–0.76) 0.001* 0.63 (0.43–0.93) 0.019*
T stage (T1–2 vs. T3–4) 0.52 (0.33–0.83) 0.006* 0.55 (0.36–0.82) 0.003*
N stage 0.008* –
N0 versus N3 0.28 (0.10–0.58) 0.001* – –
N1 versus N3 0.52 (0.26–1.02) 0.057 – –
N2 versus N3 0.48 (0.22–1.03) 0.061 – –
M stage (M0 vs. M1) – – 0.40 (0.18–0.90) 0.027*
TNM stage < 0.001* < 0.001*
IB versus IV 0.11 (0.04–0.29) < 0.001* 0.19 (0.09–0.39) < 0.001*
II versus IV 0.22 (0.16–0.42) < 0.001* 0.30 (0.17–0.54) < 0.001*
III versus IV 0.50 (0.28–0.89) 0.019* 0.64 (0.37–1.11) 0.111
CT cycle (<  4 vs. ≥  4) 2.16 (1.39–3.37) 0.001* 2.32 (1.55–3.48) < 0.001*
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for the penetration of tumor cells.20–23 Previous studies have 
established an association between LVI and LNMs in ESCC.24 
The elevated LVI rate in SCEC likely contributes to early 
LNMs and hematogenous spread, explaining its aggres-
sive clinical behavior. Furthermore, tumor depth and length 
showed a significant correlation with LVI. Thus, we hypothe-
sized that LVI, tumor invasion depth, and tumor length are all 
associated with LNM in SCEC; however, since LVI exhibited 
the strongest effect, the influence of tumor depth and length 
may have been overshadowed in multivariate analysis.

Regarding postoperative recurrence, distant metastases 
occurred in 77.2% of SCEC patients, whereas only 22.8% 
exhibited locoregional recurrence as the initial failure pat-
tern. The most common distant metastatic sites were the 
liver and non-regional lymph nodes. Compared with ESCC, 
SCEC demonstrated a significantly higher tendency for dis-
tant metastasis as the first recurrence, emphasizing its aggres-
sive metastatic potential and the unmet need for improved 
systemic therapies. Neither the use of ACT nor the number 

of CT cycles altered the recurrence patterns, with distant 
metastases remaining predominant. However, ≥ 4 ACT 
cycles might improve prognosis by reducing recurrence in a 
subset of patients. Notably, we observed regional LNMs as 
the first recurrence in 44.6% of SCEC patients, primarily in 
the No. 106rec and perigastric lymph nodes, underscoring 
the necessity of thorough lymphadenectomy in these regions.

The pathogenesis of SCEC remains poorly understood. 
Identifying prognostic determinants and improving survival 
rates represent critical research priorities. This study evalu-
ated prognostic factors in resectable SCEC and revealed 
that LVI, advanced tumor stage, and fewer CT cycles were 
significantly associated with worse DFS and CSS, whereas 
histologic subtype correlated only with progression-free sur-
vival. Neither LNM patterns nor NSM exhibited significant 
associations with DFS or CSS. Under uniform lymphadenec-
tomy criteria at our institution, SCEC did not show a sig-
nificantly higher NSM incidence than ESCC. Prior studies 
have demonstrated no significant correlation between NSM 
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FIG. 3   DFS curves stratified by (a) histology; (b) LVI; (c) T stage; 
(d) M stage; (e) TNM stage; (f) CT cycle; and (g) ACT in SCEC 
patients. DFS disease-free survival, LVI lymphovascular invasion, 
TNM tumor lymph node metastasis, CT chemotherapy, ACT​ adjuvant 

chemotherapy, SCEC small cell esophageal carcinoma, ESCC esoph-
ageal squamous cell carcinoma, EAC esophageal adenocarcinoma, 
NEC neuroendocrine carcinoma, HR hazard ratio, mDFS median dis-
ease-free survival
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and overall survival OS in ESCC,25 a finding confirmed in 
this study. NSM may not reflect inherently aggressive tumor 
biology or advanced disease stages; thus, if contiguous and 
skip LNMs receive equivalent treatment, NSM likely does 
not independently affect prognosis.

The TNM staging system for esophageal cancer, the 
paramount and widely recognized prognostic framework, 
acknowledges the impact of LVI on prognosis;20,26 however, 
due to the rarity of SCEC, no TNM system specific to this 
malignancy exists. Moreover, most prognostic factors iden-
tified in retrospective studies are clinical characteristics, 
with minimal exploration of biomarkers. Additionally, prior 
research lacks consensus on clinical prognostic indicators, 
and DFS-associated factors in SCEC remain underreported. 
This study highlights the significant influence of TNM stage 
(integrated with LNM) and LVI on DFS and CSS in SCEC 
patients. Current treatment strategies for SCEC lag far 
behind those for ESCC and small cell lung cancer, both of 
which have entered the era of immunotherapy with demon-
strated survival benefits. Given the absence of evidence sup-
porting targeted therapy or immunotherapy for SCEC, our 
analysis suggests that ≥ 4 CT cycles may improve outcomes, 
a finding supported by retrospective studies5,8 but requiring 
validation through higher-level evidence.

In summary, due to the early LNM of SCEC, high LVI 
prevalence, and substantial risk of distant metastatic recur-
rence, SCEC presents formidable therapeutic challenges and 
demonstrates dismal prognosis. This study constitutes the 
largest and most systematic investigation to date of LNM 

and recurrence patterns in SCEC, offering crucial evidence 
for optimizing treatment strategies and surgical approaches. 
However, several limitations must be acknowledged. First, 
as a single-center retrospective study, although surgical 
procedures were relatively standardized among surgeons, 
potential selection bias may exist. Moreover, the sample 
size remains limited due to the rarity of SCEC. Second, as 
reported in our prior study on LNM patterns in ESCC,15 not 
all patients received 3-FL lymphadenectomy, and routine 
pathological evaluation did not include detection of lymph 
node micrometastases. Additionally, perigastric lymph node 
classification lacked further anatomical refinement.

CONCLUSIONS

The LNM patterns of SCEC adhere to the esophageal 
anatomical properties and tumor location. Compared with 
ESCC, SCEC demonstrates more extensive nodal dissemi-
nation and greater propensity for abdominal LNM. The 
elevated LVI incidence in SCEC emerges as the dominant 
predictor of nodal metastasis, surpassing tumor depth and 
longitudinal extension in significance. We strongly advocate 
thorough intraoperative dissection of No. 106rec and abdom-
inal lymph nodes, supplemented with ≥ 4 cycles of ACT.

SUPPLEMENTARY INFORMATION  The online version con-
tains supplementary material available at https://​doi.​org/​10.​1245/​
s10434-​025-​18425-z.
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