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Case report: A case of esophageal 
small cell carcinoma 
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Primary esophageal small cell carcinoma (PESC) is a rare, extremely aggressive 
malignancy characterized by rapid growth, early metastasis, and poor prognosis. 
This study presents a case of early-stage PESC that was initially misdiagnosed as 
an esophageal leiomyoma, which was observed as a submucosal tumor during 
gastroscopy. The patient subsequently underwent endoscopic submucosal dissection 
(ESD), which successfully achieved complete tumor resection. Histopathological 
analysis later confirmed the diagnosis of small cell carcinoma. Subsequent treatments 
were recommended; however, the patient declined these options and developed 
systemic metastases 16 months later, indicating progression to advanced disease 
and a poor prognosis. This case underscores the imperative to consider PESC in the 
differential diagnosis of submucosal esophageal lesions, especially when clinical 
suspicion is elevated, despite its rarity. Additionally, it highlights the challenges 
associated with the diagnosis and management of submucosal PESC and emphasizes 
the crucial role of early diagnosis in enhancing patient prognosis and survival rates.
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Introduction

Primary esophageal small cell carcinoma (PESC) is a rare, aggressive neuroendocrine 
tumor with a high metastatic potential and poor prognosis. First described by McKeown et al. 
in 1952, it is distinct from esophageal squamous cell carcinoma and adenocarcinoma in both 
biological behavior and treatment approach (1, 2). Diagnosis is based on clinical presentations, 
endoscopic examination, and biopsy findings (3). PESC typically affects the middle or lower 
esophagus, often presenting as ulcerative or plaque-like lesions, though rare cases appear as 
submucosal tumors (3–6). This report describes a case of PESC initially misdiagnosed as 
leiomyoma, highlighting the importance of early and accurate diagnosis for better 
patient outcomes.

Case report

A 65-year-old male patient with a chief complaint of retrosternal discomfort for the past 
2 years was presented to our hospital after being diagnosed with a submucosal tumor (SMT) 
in the esophagus at another hospital. The patient had a medical history of type 2 diabetes for 
over 10 years. He denied any history of hypertension, coronary heart disease, viral hepatitis, 
tuberculosis, malignancy, or genetic diseases in his personal or family history. He was a 
non-smoker and did not consume alcohol habitually. The physical examination did not reveal 
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FIGURE 1

Endoscopic examination and computed tomography (CT) results in our case. (A) White light endoscopy shows a smooth subepithelial elevation 
measuring approximately 1.5 cm in diameter, located 27 cm from the incisors along the left esophageal wall. The lesion appears well-defined and does 
not cause significant luminal narrowing. (B) Endoscopic ultrasonography (20 MHz) reveals an ovoid hypoechoic mass originating from the submucosal 
layer. The tumor measures approximately 9.1 mm × 6.1 mm in size, with well-defined borders and no signs of infiltration into surrounding structures. 
(C) Enhanced chest CT scan demonstrates a slight thickening of the middle segment wall of the esophagus, suggesting the presence of a submucosal 
lesion. (D) Enlarged lymph nodes anterior to the main bronchus are visible on the CT scan, indicating possible regional lymphadenopathy.

any significant positive signs. Laboratory tests showed a mild elevation 
of carcinoembryonic antigen (CEA) at 12.9 μg/L, whereas blood 
routine test results and liver, kidney, and thyroid function tests were 
within normal limits.

Upon admission, endoscopy revealed the presence of a SMT 
with a central depression on the surface, measuring approximately 
1.5 cm in diameter. The SMT was located 27 cm from the incisors 
along the left esophageal wall (Figure  1A). Endoscopic 
ultrasonography (20 MHz) characterized the lesion as an ovoid 
hypoechoic mass originating from the muscularis mucosae, 
displaying clear margins and homogeneous echogenicity (Figure 1B). 
Enhanced CT scan showed slight thickening of the middle segment 
wall of the esophagus and enlargement of lymph nodes anterior to 
the main bronchus (Figures 1C,D). Due to the submucosal nature 
and normal mucosa covering the lesion, we did not perform biopsy 
sampling during endoscopy procedure. Based on ultrasound 
findings showing a well-defined hypoechoic nodule, we considered 
benign leiomyoma more likely and thus recommended ESD 
treatment for this case.

During ESD procedure, argon plasma coagulation (APC) marking 
was performed around the lesion, followed by submucosal injection 
using a glycerol-fructose-adrenaline mixture (Figure 2A). A negative 

lift sign was noted before precutting along the marked points, and 
then stepwise dissection through the mucosa and submucosa layers 
was carried out until complete resection was achieved, revealing an 
intact white tumor body postoperatively (Figure 2B). Histopathological 
examination revealed the presence of small cell carcinoma cells 
located beneath the epithelial layer. These cells are characterized by 
their small volume, low chromatin content, deep staining, high mitotic 
activity, and multifocal necrosis (Figure 3A). Immunohistochemical 
analysis revealed positivity for synaptophysin (Figure 3B), thyroid 
transcription factor-1 (TTF-1, Figure 3C), pan-cytokeratin (CKpan, 
Figure 3D), chromogranin A and CD56, with a Ki-67 index of 95%. 
Whole-body bone scan showed no evidence of bone metastasis. After 
multidisciplinary discussion, the diagnosis of primary esophageal 
small cell carcinoma was established, with the stage determined as II 
(T2N1M0). Given the high propensity of small cell carcinoma for 
early metastasis and poor prognosis, we  recommended a 
comprehensive treatment approach involving surgical resection 
followed by adjuvant chemoradiotherapy. Unfortunately, the patient 
declined further treatment and was subsequently discharged. The 
patient developed systemic metastases after 16 months and required 
oral oxycodone for pain management, indicating advanced disease 
and a challenging prognosis.
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Discussion

Primary esophageal small cell carcinoma (PESC) is a rare, highly 
aggressive neuroendocrine tumor characterized by rapid growth, early 

metastasis, and poor prognosis (1, 3, 5, 7). Early diagnosis plays a 
crucial role in improving patient prognosis and survival rates. Treatment 
options for PESC are typically involve a combination of surgical 
resection, chemotherapy, biotherapy, and/or radiation therapy (8–10). 

FIGURE 2

Endoscopic submucosal dissection (ESD) procedure in our case. (A) Stepwise dissection through the mucosa and submucosa layers was performed 
using a dual-knife endoscope. The procedure involved careful circumferential marking, submucosal injection, and sequential cutting until complete 
resection of the lesion was achieved. (B) Postoperatively, an intact white tumor body is revealed after successful resection. The specimen measures 
approximately 1.5 cm in diameter and appears well-preserved, suitable for histopathological examination.

FIGURE 3

Pathological Images from esophageal primary small cell carcinoma (PESC). (A) Histopathological examination using hematoxylin and eosin (H&E) 
staining reveals the presence of small cell carcinoma cells located beneath the epithelial layer. The cells are densely packed, with scant cytoplasm and 
hyperchromatic nuclei, characteristic of small cell carcinoma. Magnification: 10×. (B) Immunohistochemical analysis shows strong positivity for 
synaptophysin, confirming the neuroendocrine nature of the tumor. Magnification: 20×. (C) Immunohistochemical staining for thyroid transcription 
factor-1 (TTF-1) is positive, supporting the diagnosis of a pulmonary-type neuroendocrine carcinoma. Magnification: 20×. (D) Pan-cytokeratin (CKpan) 
staining is also positive, indicating the presence of cytokeratin in the tumor cells. Magnification: 20×.
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The choice of treatment modality is tailored to the individual case, with 
a multidisciplinary approach being crucial for optimizing outcomes (3, 
5). This case highlights the importance of considering PESC in the 
differential diagnosis of submucosal esophageal lesions, especially when 
clinical suspicion is high. The patient’s tumor, initially misdiagnosed as 
a leiomyoma, was confirmed as PESC through endoscopic submucosal 
dissection (ESD). Despite successful resection, the patient declined 
further treatment and developed systemic metastases 16 months later, 
indicating advanced disease and poor prognosis.

PESC typically presents as bulky masses or ulcers, often accompanied 
by symptoms such as retrosternal pain and dysphagia, which are typically 
indicative of advanced disease (3). Early PESC is often asymptomatic, 
which makes the early diagnosis of PESC particularly challenging in 
clinical practice. The manifestation of PESC as a submucosal tumor is an 
extremely rare occurrence, with only three cases reported in the literature 
(11, 12). In 2011, Naohiko Kawamura et al. reported a 54-year-old male 
with a submucosal tumor diagnosed as stage I (T2N0M0) PESC (12). In 
2021, Er et al. reported two cases of PESC characterized by submucosal 
lesions (11). Despite its rarity, PESC should be  considered in the 
differential diagnosis of submucosal esophageal lesions, especially when 
clinical suspicion is high.

This report describes an early-stage PESC initially misdiagnosed 
as a leiomyoma due to a hypoechoic mass seen on endoscopic 
ultrasonography. The smooth overlying mucosa and low biopsy 
positivity rate make routine biopsies less effective, increasing the risk 
of misdiagnosis. In our case, chest CT revealed mediastinal 
lymphadenopathy and elevated tumor markers, necessitating a more 
comprehensive diagnosis. Differential diagnosis must consider both 
benign and malignant conditions, particularly when lymph node 
abnormalities are present. Endoscopic ultrasound (EUS)-guided fine 
needle aspiration (FNA) can provide valuable diagnostic information. 
However, the patient declined EUS-FNA and opted for endoscopic 
submucosal dissection (ESD). Pathological examination confirmed 
undifferentiated small cell carcinoma, with cancer cells visible in the 
submucosal layer but not involving the epithelial layer. Due to 
economic constraints, the patient underwent a whole-body bone scan 
instead of PET/CT. After multidisciplinary consultation, the patient 
was diagnosed with primary limited-disease PESC (T2N1M0).

The role of surgical treatment in limited-disease PESC remains 
controversial. While some argue that hidden distant metastases may 
limit the benefit of surgery, emerging evidence suggests that surgical 
resection can provide a survival advantage in localized disease (11, 
12). In our case, despite early diagnosis through ESD, the patient’s 
refusal of further treatment led to rapid disease progression. A 
multidisciplinary approach, including surgical resection and adjuvant 
therapy, is essential for optimal outcomes.

There are some limitations in our report. For submucosal tumors 
suspected to originate from the superficial muscularis mucosa, obtaining 
deeper tissue samples through targeted biopsies is crucial for accurate 
diagnosis. Additionally, if a benign lesion is suspected but CT scans show 
mediastinal lymph node involvement, further investigation, including 

targeted lymph node biopsies and supplementary imaging such as 
PET-CT, is necessary to distinguish between benign and malignant 
processes. Implementing these measures would have facilitated a more 
definitive diagnosis and enabled a more effective treatment strategy.

Data availability statement

The original contributions presented in the study are included in 
the article/supplementary material, further inquiries can be directed 
to the corresponding author.

Ethics statement

Written informed consent was obtained from the individual(s) for 
the publication of any identifiable images or data included in 
this article.

Author contributions

JY: Conceptualization, Data curation, Funding acquisition, 
Writing – original draft, Writing – review & editing. XX: 
Conceptualization, Supervision, Writing – review & editing.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. This work was 
supported by the Science and Technology Planning Project of Jiujiang 
City (grant numbers S2023ZDYFN468), Key Laboratory Project of 
Digestive Diseases in Jiangxi Province (2024SSY06101), and Jiangxi 
Clinical Research Center for Gastroenterology (20223BCG74011).

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. Brenner B, Tang LH, Shia J, Klimstra DS, Kelsen DP. Small cell carcinomas of the 

gastrointestinal tract: clinicopathological features and treatment approach. Semin Oncol. 
(2007) 34:43–50. doi: 10.1053/j.seminoncol.2006.10.022

 2. Mckeown F. Oat-cell carcinoma of the oesophagus. J Pathol Bacteriol. (1952) 
64:889–91. doi: 10.1002/path.1700640420

 3. Ji A, Jin R, Zhang R, Li H. Primary small cell carcinoma of the esophagus: progression 
in the last decade. Ann Transl Med. (2020) 8:502. doi: 10.21037/atm.2020.03.214

 4. Kuo C-H, Hsieh C-C, Chan M-L, Li AF-Y, Huang M-H, Hsu W-H, et al. Small cell 
carcinoma of the esophagus: a report of 16 cases from a single institution and literature 
review. Ann Thorac Surg. (2011) 91:373–8. doi: 10.1016/j.athoracsur.2010.09.030

https://doi.org/10.3389/fmed.2024.1489207
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1053/j.seminoncol.2006.10.022
https://doi.org/10.1002/path.1700640420
https://doi.org/10.21037/atm.2020.03.214
https://doi.org/10.1016/j.athoracsur.2010.09.030


Yan and Xiao 10.3389/fmed.2024.1489207

Frontiers in Medicine 05 frontiersin.org

 5. Vos B, Rozema T, Miller RC, Hendlisz A, Van Laethem JL, Khanfir K, et al. Small 
cell carcinoma of the esophagus: a multicentre rare Cancer network study. Dis 
Esophagus. (2011) 24:258–64. doi: 10.1111/j.1442-2050.2010.01133.x

 6. Ku JW, Zhang DY, Song X, Li XM, Zhao XK, Lv S, et al. Characterization of tissue 
chromogranin a (CgA) immunostaining and clinicohistopathological changes for the 
125 Chinese patients with primary small cell carcinoma of the esophagus. Dis Esophagus. 
(2017) 30:1–7. doi: 10.1093/dote/dox041

 7. Jeene PM, Geijsen ED, Muijs CT, Rozema T, Aleman BMP, Muller K, et al. Small 
cell carcinoma of the esophagus: a nationwide analysis of treatment and outcome at 
patient level in locoregional disease. Am J Clin Oncol. (2019) 42:534–8. doi: 10.1097/
COC.0000000000000546

 8. Frumento D, Grossi G, Falesiedi M, Musumeci F, Carbone A, Schenone S. Small 
molecule tyrosine kinase inhibitors (TKIs) for glioblastoma treatment. Int J Mol Sci. 
(2024) 25:1398. doi: 10.3390/ijms25031398

 9. Zhang C, Yu G-M, Zhang M, Wu W, Gong L-B. S-1 plus apatinib followed by 
salvage esophagectomy for irinotecan-refractory small cell carcinoma of the esophagus: 
a case report and review of the literature. Medicine (Baltimore). (2020) 99:e18892. doi: 
10.1097/MD.0000000000018892

 10. Greppi M, De Franco F, Obino V, Rebaudi F, Goda R, Frumento D, et al. NK cell 
receptors in anti-tumor and healthy tissue protection: mechanisms and therapeutic 
advances. Immunol Lett. (2024) 270:106932. doi: 10.1016/j.imlet.2024.106932

 11. Er L-M, Ding Y, Sun X-F, Ma W-Q, Yuan L, Zheng X-L, et al. Endoscopic diagnosis 
of early-stage primary esophageal small cell carcinoma: report of two cases. World J Clin 
Cases. (2021) 9:2562–8. doi: 10.12998/wjcc.v9.i11.2562

 12. Kawamura N, Ogasawara N, Utsumi K, Sasaki M, Hijikata Y, Masui R, et al. Long-
term survival and improved quality of life after chemoradiotherapy to treat esophageal 
small cell carcinoma: a report of two cases. Hepato-Gastroenterology. (2011) 58:1588–94. 
doi: 10.5754/hge10427

https://doi.org/10.3389/fmed.2024.1489207
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1111/j.1442-2050.2010.01133.x
https://doi.org/10.1093/dote/dox041
https://doi.org/10.1097/COC.0000000000000546
https://doi.org/10.1097/COC.0000000000000546
https://doi.org/10.3390/ijms25031398
https://doi.org/10.1097/MD.0000000000018892
https://doi.org/10.1016/j.imlet.2024.106932
https://doi.org/10.12998/wjcc.v9.i11.2562
https://doi.org/10.5754/hge10427

	Case report: A case of esophageal small cell carcinoma misdiagnosed as leiomyoma
	Introduction
	Case report
	Discussion

	References

