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[ Abstract ] Background and purpose: Limited-stage (LS)-small cell esophageal carcinoma (SCEC), characterized by high
aggressiveness and an extremely poor prognosis, lacks standardized staging systems due to its rarity. Consequently, no randomized
controlled clinical trials exist to guide therapeutic strategies, necessitating reliance on extrapolated protocols from small cell lung
cancer (SCLC) paradigms, though clinical outcomes remain dismal. This study aimed to analyse survival outcomes, prognostic
factors, failure patterns and therapeutic strategies in patients with LS-SCEC. Methods: We conducted a retrospective single-center
study of LS-SCEC patients diagnosed and treated at Fudan University Shanghai Cancer Center from January 2006 to June 2023.
Clinicopathological data for diagnosis, staging and follow-up were rigorously collected. Patients with mixed esophageal tumors in
whom small cell carcinoma was not the predominant histological component (<<50%) were excluded. Continuous variables were
presented as x=s. Categorical variables were summarized as counts and percentages, with intergroup comparisons performed using *
test or Fisher’s exact tests. Survival analysis was performed using the Kaplan-Meier method, and Cox regression was used to analyse
factors related to prognosis. A two-sided P<<0.050 was considered statistically significant. A 1 . 1 nearest-neighbour propensity score
matching was applied to compare survival outcomes between patients undergoing radical chemoradiotherapy and those receiving
radical surgery followed by adjuvant chemotherapy. Results: Of 261 eligible LS-SCEC patients included, the median follow-up
duration was 72.7 months (95% CI: 52.0-92.4), with a median cancer-specific survival (CSS) of 24.5 months (95% CI: 19.7-29.3)
and a 5-year CSS rate of 32.8%. The median progression-free survival (PFS) was 12.0 months (95% CI: 10.7-13.3). Among these,
67 patients remained recurrence-free, and 169 patients exhibited disease progression after first-line treatment. Distant metastasis was
the predominant recurrence pattern (131 patients, 77.5%), whereas locoregional recurrence occurred in only 38 patients (22.5%).
The most frequent metastatic sites were liver (54 patients), followed by bone (25 patients), brain (24 patients), and lung (23 patients).
The number of chemotherapy cycle and TNM stage (8th edition) were independent prognostic factors for CSS and PFS in LS-
SCEC patients. Comparative analysis of radical surgery with adjuvant chemotherapy versus radical chemoradiotherapy revealed
no statistically significant differences in CSS and PFS (P>0.05), even after propensity score matching. Patients with cervical/
upper thoracic tumors, longer tumor lengths, and advanced stages were more likely to receive chemoradiotherapy; additionally, the
chemoradiotherapy group had a higher proportion of patients completing =4 chemotherapy cycle. Conclusion: This large-sample
retrospective study with comprehensive datasets and long-term follow-up demonstrated comparable survival outcomes between
radical chemoradiotherapy and radical surgery plus adjuvant chemotherapy for LS-SCEC. A minimum of 4 chemotherapy cycle was
associated with improved prognosis. SCEC is associated with a high risk of distant metastasis and marked heterogeneity. Therefore,
the treatment of LS-SCEC should prioritize an individualized approach.

[ Key words ] Small cell esophageal carcinoma; Limited-stage; Failure pattern; Prognosis; Treatment
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Fig. 1 Histopathological features and immunohistochemical staining of an SCEC specimen (X200)

A: SCEC (H-E staining); B: CgA negative (Envision); C: Syn positive (Envision); D: CD56 positive (Envision); E: INSM1 positive (Envision); F: p40
negative (Envision); G: Ki-67 80% (Envision); H: diffusely strong p53 positivity (Envision); I: Rbl negative (Envision).
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Patients with primary LS-SCEC who were diagnosed and treated at Fudan
University Shanghai Cancer Center between January 2006 and June 2023

Inclusion criteria:

D Age = 18 years old

@ Small cell carcinoma component as
the predominant type ( = 50%)

3 Availabilily of complete clinical data
for diagnosis, staging and follow-up

Exclusion criteria:

(D Incomplete required data
I~ or follow-up information

(2 Loss to follow-up for >6
months

\ 4
Finally, 261 patients with pathologically confirmed LS-SCEC
were included, and the follow-up time was June 30, 2024

B2 BEMNMHERIRATREE

Fig. 2 Flowchart of patient inclusion and exclusion criteria
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Tab.1 The clinicopathological characteristics of 261 patients with LS-SCEC

[n(%)]
Characteristic Case Characteristic

Gender Pure SCEC 222 (85.0)

Male 192 (73.6) Mixed squamous cell/adenocarcinoma 37 (14.2)

Female 69 (26.4) Mixed large cell NEC 2 (0.8)
Age/year Surgery

<75 244 (93.5) Yes 167 (64.0)

=75 17 (6.5) No 94 (36.0)
Performance status Curative thoracic radiotherapy

0 49 (18.8) Yes 87(33.3)

1 212 (81.2) No 174 (66.7)
Comorbidity Chemotherapy

Yes 111 (42.5) Yes 219 (83.9)

No 150 (57.5) No 42 (16.1)
Family history T stage (8th)

No 198 (75.9) Tla 4(1.5)

Yes 63 (24.1) Tlb 56 (21.5)
Length of disease/cm T2 74 (28.4)

<5 207 (79.3) T3 96 (36.8)

>5 54 (20.7) T4a 21 (8.0)
Primary site T4b 10 (3.8)

Cervical 2(0.8) N stage (8th)

Upper thoracic 23 (8.8) NO 66 (25.3)

Middle thoracic 156 (59.8) N1 8833.7()

Lower thoracic 77 (29.5) N2 77 (29.5)

Overlap 3(L.D) N3 30 (11.5)
Smoking history M stage (8th)

Yes 143 (54.8) MO 220 (84.3)

No 118 (45.2) Ml 41 (15.7)
Heavy drinking TNM stage (8th)

Yes 97 (37.2) I 28 (10.7)

No 164 (62.8) 1} 72 (27.6)
Food habit 1 84 (32.2)

Yes 63 (24.1) VA 36 (13.8)

No 198 (75.9) IVB 41 (15.7)
Second tumor Response rate

Yes 23 (8.8) CR 152 (58.2)

No 238 (91.2) PR 78 (29.9)
BMI/(kg'm %) SD 31(11.9)

<18.5 26 (9.9) PD 0(0.0)

18.5-25 191 (73.2) Chemotherapy regimen

>25 44 (16.9) Etoposide+platinum 189 (83.6)
Pathology Others 37 (16.4)

NEC: Neuroendocrine carcinoma; CR: Complete response; PR: Partial response; SD: Stable disease; PD: Progressive disease.
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Tab. 2 Failure pattern after first line treatment in LS-SCEC

patients
[n(%)]

Failure pattern Case
Local only 9(5.3)
Locoregional only 3(1.8)
Regional only 26 (15.4)
Distant only 83 (49.1)
Local+distant 0(0.0)
Regional+distant 35(20.7)
Locoregional+distant 13(7.7)

3 LS-SCECEABXRERITAFEBIMAL
Tab. 3 Analysis of distant metastatic sites at first recurrence in

LS-SCEC patients

(n)
Metastatic site Case
Liver metastasis 54
Bone metastasis 25
Brain metastasis 24
Lung metastasis 23
Pleural metastasis. 5
Pancreatic metastasis 3
Adrenal metastasis 2
Peritoneal metastasis 2
Subcutaneous metastasis 2

Distant lymph node metastasis

Supraclavicular lymph node 25
Retroperitoneal lymph node 15
Cervical lymph node 10
Axillary lymph node 2
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Tab. 4 Univariate analysis of the prognostic factors for CSS in LS-SCEC patients
Variable Case n (%) Median CSS (95% CI)/month ba P value HR (95% CI) P value
Length of disease/cm
<5 207 (79.3) 28.0 (22.2-33.8) 5.5 0.019 0.65 (0.45-0.95) 0.028
>5 54 (20.7) 18.0 (14.9-21.1) 1.00
Primary site 14.6 0.006 0.038
Cervical 2(0.8) - - -
Upper thoracic 23 (8.8) 26.0 (12.1-40.0) 1.00
Middle thoracic 156 (59.8) 25.0 (18.2-31.8) 1.04 (0.60-1.83) 0.880
Lower thoracic 77 (29.5) 24.0 (18.2-29.8) 1.13 (0.62-2.06) 0.688
Overlap 3(11.5) 6.6 (5.0-8.2) 6.80 (1.93-23.98) 0.003
Pathology 9.2 0.010 0.017
Pure SCEC 222 (85.0) 23.0(19.1-26.9) 0.24 (0.06-0.99) 0.049
Mixed squamous cell/ 37(14.2) 39.0 (12.0-66.0) 0.15 (0.03-0.64) 0.011
adenocacinoma
Mixed large cell NEC 2 (0.8) 6.2 (-) 1.00
Chemotherapy cycle
<4 96 (36.8) 17.7 (15.1-20.3) 158 <0.001 1.88 (1.37-2.58) <<0.001
=4 165 (63.2) 30.1(23.8-36.4) 1.00
T stage (8th) 340  <0.001 <0.001
Tla 4 (1.5) - 0.05 (0.01-0.44) 0.012
Tlb 56 (21.5) 51.0 (6.1-95.9) 0.14 (0.06-0.32) <0.001
T2 74 (28.4) 27.7 (19.1-36.3) 0.22 (0.10-0.48) <0.001
T3 96 (36.8) 19.4 (16.5-22.3) 0.31 (0.15-0.65) 0.002
T4a 21 (8.0) 17.2 (11.5-22.9) 0.38 (0.16-0.91) 0.029
T4b 10 (3.8) 12.0 (10.5-13.5) 1.00
N stage (8th) 382 <€0.001 <<0.001
NO 66 (25.3) 51.0 (9.9-92.1) 0.21 (0.12-0.36) <0.001
N1 88 (33.7) 28.6 (20.3-36.9) 0.35(0.22-0.56) <0.001
N2 77 (29.5) 20.0 (16.3-23.7) 0.47 (0.29-0.76) 0.002
N3 30 (11.5) 15.0 (9.6-20.4) 1.00
M stage (8th) 4.0 0.045
MO 220 (84.3) 26.0 (20.6-31.4) 0.66 (0.43-0.99) 0.048
Ml 41 (15.7) 18.0 (13.0-23.0) 1.00
TNM stage (8th) 21.3 <0.001 <0.001
I 28 (10.7) - 0.27 (0.12-0.60) 0.001
I} 72 (27.6) 49.4 (9.5-89.3) 0.43 (0.26-0.72) 0.001
I 84 (32.2) 20.7 (17.0-24.4) 0.81 (0.51-1.28) 0.366
VA 36 (13.8) 16.4 (10.9-21.9) 1.58 (0.94-2.66) 0.086
VB 41 (15.7) 18.0 (13.0-23.0) 1.00
%5 LS-SCECHE#&CSSHPFSHIERZEMEEESHT
Tab.S Multivariate analysis of the prognostic factors for CSS and PFS in LS-SCEC patients
CSS PFS
Variables
HR 95% CI P value HR 95% CI P value
Chemotherapy cycle (<4 vs =4) 1.97 1.43-2.72 <0.001 1.93 1.44-2.58 <<0.001
TNM stage <<0.001 0.001
[-10vs I 0.50 0.33-0.74 0.001 0.57 0.40-0.81 0.002
[-1Tvs IV 0.31 0.21-0.46 <0.001 0.43 0.30-0.62 <<0.001
I vs IV 0.61 0.42-0.89 0.010 0.74 0.52-1.04 0.083
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Wi BVETFARAGHIGET R+ LT Bk L (P=0.001, 0.003) . LT ARA G
GRITHNPFSMCSSEF AL FEL PP AR HNCSSZER AL AR
(P<0.05) . PATFARAGHRIBET R (P=0.047) .
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75 F
X X
<5 <5
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P<0.001
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ok mCSS: 17.7 months vs 30.1 months ok P<<0.001
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B3 LS-SCECEELFr AT HAXTCSSHYRZA
Fig.3 Impact of chemotherapy cycles and stage on CSS in LS-SCEC patients
A: Chemotherapy cycle; B: Stage.

%6 LS-SCECEEPFSHIREEZMRERENT
Tab. 6 Univariate analysis of the prognostic factors for PFS in LS-SCEC patients

Variable Case n (%) Median CSS (95%CI)/month pa P value HR (95% CI) P value
Pathology 10.9 0.004 0.011
Pure SCEC 222 (85.0) 12.0 (10.9-13.1) 0.17 (0.04-0.70) 0.014
Mixed squamous cell/adenocacinoma 37(14.2) 17.0 (11.8-22.2) 0.12 (0.03-0.51) 0.004
Mixed large cell NEC 2(0.8) 53(-) 1.00
Chemotherapy cycle
<4 96 (36.8) 9.7 (7.1-12.3) 20.3 <<0.001 1.90 (1.42-2.55) <<0.001
=4 165 (63.2) 14.2 (11.7-16.7) 1.00
T stage (8th) 19.8 0.001 0.002
Tla 4 (1.5) 23.0 (-) 0.14 (0.03-0.65) 0.012
T1b 56 (21.5) 17.0 (14.5-19.5) 0.25(0.12-0.51)  <<0.001
T2 74 (28.4) 13.0 (11.1-14.9) 0.38 (0.19-0.75) 0.005
T3 96 (36.8) 10.2 (8.9-11.5) 0.43 (0.22-0.83) 0.012
T4a 21 (8.0) 8.4 (7.4-9.4) 0.52 (0.24-1.15) 0.106
T4b 10 (3.8) 7.0 (5.1-8.9) 1.00
N stage (8th) 28.0 <0.001 <0.001
NO 66 (25.3) 16.7 (13.1-20.3) 0.31(0.19-0.50) <<0.001
N1 88 (33.7) 13.8 (10.7-16.9) 0.37(0.24-0.59)  <<0.001
N2 77 (29.5) 11.0 (9.4-12.6) 0.52 (0.34-0.82) 0.005
N3 30 (11.5) 6.4 (3.3-9.5) 1.00
TNM stage (8th) 25.7 <0.001 <<0.001
I 28 (10.7) 18.0 (16.5-19.5) 0.46 (0.25-0.86) 0.014
72 (27.6) 16.0 (12.2-19.8) 0.56 (0.35-0.89) 0.015
1] 84 (32.2) 11.8 (10.7-12.9) 0.91 (0.59-1.41) 0.684
VA 36 (13.8) 8.0 (4.8-11.2) 1.46 (0.89-2.41) 0.137

VB 41 (15.7) 8.5 (6.7-10.3) 1.00
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Fig. 4 Impact of chemotherapy cycles and stage on PFS in LS-SCEC patients

A: Chemotherapy cycle; B: Stage.

2.4.2 fEARE ML EE ( propensity score
matching, PSM ) ABf 5 #7LS-SCECH) 74 77
AW 5T — 2D o A R B PRk 25 A iR
J7 . HIAYE T AR+ B L IF 7ELS-SCECE #
BITH2E 5, PHAL AT JEZrEd . it . 1K)
RSV Sr FE I RE AR S TC W] W 25 5, ik
RGBT BBM LB REE L, E
Mo, KEWK, B4 ST 0B EHCE
Z (£7) o KWK HAPSMI I K ik A

WA e AT VCC , LT V44 %), bik4
HE LR N H g R A A DU BC S ¥ g Tt o DR LS
WALLE SR IT A P ALCSS H60.20 H (95%
Cl: 15.7~104.7) , WRIEHFR+HBfLIT 4
B 2CSSH25.01H (95% CI: 9.3~40.7,
P=0.179) . BALZERIRIT AT IPFSR16.7
AH (95% CI: 5.1~28.3) , WIGHEFR+4H
AL W) A PFS 1314 H (95% CI:
10.7~15.5, P=0.582) , A7k ILIAS,

R7 PSMAETERLTT AFRIE T R+H B L7 8B E IR FREHE L

Tab.7 Comparison of clinical characteristics between patients receiving chemoradiotherapy and surgery+chemotherapy before and after PSM

Before PSM (n=172)

After PSM (n=88)

Characteristic Chemoradiotherapy Surgery+chemotherapy P value Chemoradiotherapy Surgery+chemotherapy P value
(n=81) n=91) (n=44) (n=44)
TNM stage <<0.001 0.589
I 3 16 3 0
13 37 13 13
I 22 31 21 24
VA 17 5 5 5
IVB 26 2 2 2
Tumor length/cm <<0.001 1.000
<5 57 84 39 39
>5 24 7 5 5
Tumor location 0.014 0.582
Cervial 2 0 0 0
Upper thoracic 11 3 0 0
Middle thoracic 43 55 25 23
Lower thoracic 23 33 18 21
Overlap 2 3 0 0
Chemotherapy cycle 0.002 0.395
<4 10 29 6 9
=4 71 62 38 35
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5 LS-SCECEHEITFAR+HMLI T SR TPSMAT/EHICSSHIPFS i £k
Fig.5 CSS and PFS curves before and after PSM in LS-SCEC patients undergoing surgery+chemotherapy vs chemoradiotherapy

A: CSS curve before PSM; B: PFS curve before PSM; C: CSS curve after PSM; D: PFS curve after PSM.
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