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Abstract
Background: An esophageal neuroendocrine carcinoma arising in Barrett’s esophagus is extremely rare. Here, we
report a case of an esophageal neuroendocrine carcinoma with a well-differentiated adenocarcinoma component
arising in Barrett’s esophagus and review the literature.
Case presentation: A 71-year-old man with no symptoms was admitted to our hospital because of the detection
of an esophagogastric junction tumor on regular upper endoscopy screening. Endoscopy revealed a sliding hiatal
hernia and an approximately 10 mm elevated mass at the esophagogastric junction. Biopsy showed a moderately
differentiated tubular adenocarcinoma. Computed tomography did not indicate lymph node metastasis or distant
metastasis. Proximal gastrectomy with D1 lymph node dissection was performed along with jejunal interposition.
On immunohistochemical staining, the tumor was positive for chromogranin A and synaptophysin. Ki-67 was
positive in 40% of the tumor cells. The histological diagnosis was a neuroendocrine carcinoma with a well-differentiated
adenocarcinoma component arising in Barrett’s esophagus. The postoperative course was good, and the patient
was discharged on the twentieth postoperative day. He has remained free of the disease at 36 months postoperatively.
Conclusions: Barrett’s esophagus may be related to the development of a neuroendocrine carcinoma.
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Background
An esophageal neuroendocrine carcinoma (NEC) is relatively rare and accounts for 0.4–5.9% of all esophageal
carcinomas [1–3]. It is known to show aggressive progression, poor survival outcomes, and resistance to chemoradiation therapy [4]. Barrett’s esophagus (BE) is a
well-known premalignant condition associated with the
occurrence of an esophageal adenocarcinoma [5]. An
esophageal NEC arising in BE is extremely rare. Therefore, its clinicopathological and immunohistochemical
features are not well understood. Moreover, its diagnosis
and treatment remain clinically challenging. Herein, we
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report a case of an esophageal NEC arising in BE and review the literature.

Case presentation
A 71-year-old man was admitted to our hospital
because of the detection of an esophagogastric (EG)
junction tumor on regular upper endoscopy screening.
He had no symptoms, such as dysphagia, epigastric fullness, and gastroesophageal reflux. His medical history
included hepatolithiasis, and he had undergone hepatic
left lateral segmentectomy at 50 years of age. Physical
examination showed no remarkable findings, and laboratory examinations, including assessment of serum
tumor markers, such as carcinoembryonic antigen and
carbohydrate antigen 19-9, were normal. Endoscopy
revealed a sliding hiatal hernia and an approximately
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10 mm elevated mass at the EG junction (Fig. 1a).
Endoscopic ultrasonography showed a mass having
mixed echogenicity in the esophageal wall, with partial
invasion of the submucosal layer (Fig. 1b). Upper
gastrointestinal imaging showed an elevated lesion at
the EG junction (Fig. 1c). A biopsy specimen was obtained, and the pathological diagnosis on analysis of the
specimen was a differentiated tubular adenocarcinoma.
Computed tomography did not indicate lymph node
metastasis or distant metastasis. The clinical diagnosis
was esophageal cancer (cT1bN0M0 cStage I according
to the eighth edition of the Union for International
Cancer Control classification) [6]. Proximal gastrectomy with D1 lymph node dissection was performed
along with jejunal interposition.
Macroscopically, the surgical specimen showed an elevated mass (10 × 8 mm) in the EG junction (Fig. 2).
Microscopic examination revealed a carcinoma associated with BE. The carcinoma, Barrett’s epithelium, and
stratified squamous epithelium are indicated in Fig. 2.
Hematoxylin-eosin staining showed that the tumor was
composed of small-to-intermediate cells with scant cytoplasm and irregular hyperchromatic nuclei and was
growing with nuclear palisading and tubular structures.
A well-differentiated adenocarcinoma component was
present independently. The neoplasm arose in Barrett’s
epithelium (Fig. 3a and b). Infiltration of the submucosal
layer to a depth of < 200 μm was noted. Lymphovascular
invasion was not identified. The margins of the specimen
were free of tumor cells. On immunohistochemical staining, the tumor was positive for chromogranin A and
synaptophysin (Fig. 3c and d). Ki-67 was positive in 40%
of the tumor cells. Thus, the histological diagnosis was an
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NEC with a well-differentiated adenocarcinoma component arising in BE. No metastasis in the lymph nodes was
noted on histological examination. The pathological diagnosis was esophageal cancer (pT1bN0M0 pStage I). The
resection margins were free of tumor cells (R0 resection).
The patient’s postoperative course was good, and he was
discharged on the twentieth postoperative day. He has
remained free of the disease at 36 months postoperatively.

Discussion
The World Health Organization’s 2010 cancer classification considered NECs as a subgroup of neuroendocrine
neoplasms [7]. In brief, neuroendocrine neoplasms can be
categorized into three grade-based groups, and among
them, high-grade neuroendocrine neoplasms are NECs.
They are defined as neoplasms having > 20 mitotic figures/10 high-power fields or a Ki67 index of > 20%.
Esophageal NECs are known to be rare and aggressive
neoplasms [1–4]. BE has been recognized as a precancerous lesion with high carcinogenic potential, and special
columnar epithelium has been considered as a carcinogenic site. Cases of esophageal adenocarcinoma and squamous cell carcinoma (SCC) arising in BE have been
reported and are relatively well researched [5, 8, 9]. However, an esophageal NEC arising in BE is extremely rare.
To search the literature for such cases, we used keywords
such as “neuroendocrine carcinoma” and “Barrett’s
esophagus.” Moreover, we retrieved cases from the relevant reference lists. We found only eight reports of an
esophageal NEC arising in BE [10–17] (Table 1).
Among patients with esophageal NECs, the most common symptoms are dysphagia, anorexia, and weight loss.

Fig. 1 Images obtained before surgery. a Endoscopy shows a sliding hiatal hernia and an approximately 10 mm elevated mass at the esophagogastric
junction. b Endoscopic ultrasonography shows a mass having mixed echogenicity in the esophageal wall, with partial invasion of the
submucosal layer. c Upper gastrointestinal imaging shows an elevated lesion at the esophagogastric junction
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Fig. 2 Macroscopic findings. The surgical specimen shows an
elevated mass (type 0-IIa; 10 × 8 mm) at the esophagogastric
junction. Stratified squamous epithelium, Barrett’s epithelium,
and the carcinoma are indicated

These symptoms are similar to those of advanced-stage
esophageal cancer. Esophageal NECs are often diagnosed
in the advanced stage. Consequently, the prognosis of
patients with esophageal NECs is dismal, and the median overall survival duration is 14–28.5 months [1–4].
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On the other hand, patients with esophageal NECs arising in BE have reflux symptoms, which might be associated with BE itself (Table 1). Considering the reasons
for these differences, esophageal NECs arising in BE
might be detected in the early stage and might show
better patient survival. In our assessment of the eight
previous cases of esophageal NECs arising in BE and
our case (nine total cases), we found that seven cases
had been identified with T1 or T2 tumor depth. Furthermore, half of the cases were identified at stage I.
Thus, most patients with esophageal NECs arising in
BE showed long-term survival. However, one patient
died relatively early from a cerebral infarction. Our patient was asymptomatic, and the tumor size was the
smallest among all the cases of esophageal NECs arising
in BE. The patient was alive without recurrence at
36 months postoperatively. Therefore, careful endoscopic surveillance is important for early detection of
Barrett’s-associated cancers.
In our literature review, we found that most patients
with esophageal NECs arising in BE underwent esophagogastrectomy. The optimal surgical procedure and reconstruction approach for cancer at the EG junction are
controversial. We have previously reported that metastasis
to lymph node stations 4d, 5, and 6 is rare in cancer located at the EG junction [18, 19]. Additionally, a

Fig. 3 Histopathological findings. a Hematoxylin-eosin staining shows that the tumor arose in Barrett’s epithelium (× 40). b Magnification of the
part indicated by the square in (a) (× 100). The tumor shows two components (black and white arrows). The black arrow indicates a well-differentiated
adenocarcinoma, whereas the white arrow indicates a neuroendocrine carcinoma. c Immunohistochemical staining for chromogranin A is
positive (× 200). d Immunohistochemical staining for synaptophysin is positive (× 200)
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nation-wide retrospective study in Japan showed that
lymphadenectomy for stations 4, 5, and 6 is not recommended for an adenocarcinoma at the EG junction [20].
Furthermore, the JCOG 9502 study recommended an
abdominal approach for EG junction cancers with esophageal invasion of 3 cm or less [21]. Lower mediastinal node
dissection might contribute in improving the survival of
patients with EG junction cancer. However, due to low
dissection rates for nodes of the middle and upper mediastinum, no conclusive result was obtained regarding the
optimal extent of node dissection in this region [22].
Therefore, we selected proximal gastrectomy with jejunal
interposition in the present patient. Jejunal interposition is
effective for preventing reflux esophagitis after proximal
gastrectomy [23, 24]. However, further research is needed
to obtain better short- and long-term outcomes in patients
with NECs at the EG junction.
Pathologically, the relationship between an esophageal
NEC and BE has not been clarified. Among the nine cases
of esophageal NECs arising in BE, five had an adenocarcinoma component. On the other hand, esophageal NECs
with an SCC component have been presented in several
previous reports [25–29]. However, Ho et al. has proposed
that multipotent neoplastic stem cells are common
precursors for adenocarcinoma, SCC, and NEC of the
esophagus [25]. Under carcinogenic stimulation, such as
that in BE, the multipotent cells are activated and transformed into various malignant cells.

Conclusion
An esophageal NEC arising in BE is extremely rare. BE
may be related to the development of NECs. Further studies are required to clarify the mechanisms of this disease.
Abbreviations
BE: Barrett’s esophagus; EG: Esophagogastric; NEC: Neuroendocrine carcinoma;
SCC: Squamous cell carcinoma
Acknowledgements
This case report is not supported by any grants.
Authors’ contributions
SD drafted this manuscript. SD and SM designed the study. MS supervised
the writing of the manuscript. KH and CO performed immunohistochemical
analysis. All authors read and approved the final manuscript.
Ethics approval and consent to participate
Not applicable.
Consent for publication
Written informed consent was obtained from the patient for publication of this
case report and any accompanying images.
Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 5 of 6

Author details
Department of Surgery, Nara Medical University, 840 Shijo-cho, Kashihara,
Nara 634-8522, Japan. 2Department of Diagnostic Pathology, Nara Medical
University, 840 Shijo-cho,, Kashihara, Nara 634-8522, Japan.
1

Received: 16 May 2018 Accepted: 19 August 2018

References
1. Deng H-Y, Ni P-Z, Wang Y-C, Wang W-P, Chen L-Q. Neuroendocrine carcinoma
of the esophagus: clinical characteristics and prognostic evaluation of 49 cases
with surgical resection. J Thorac Dis. 2016;8:1250–6.
2. Egashira A, Morita M, Kumagai R, Taguchi K-I, Ueda M, Yamaguchi S, et al.
Neuroendocrine carcinoma of the esophagus: clinicopathological and
immunohistochemical features of 14 cases. PLoS One. 2017;12:e0173501.
3. Huang Q, Wu H, Nie L, Shi J, Lebenthal A, Chen J, et al. Primary high-grade
neuroendocrine carcinoma of the esophagus: a clinicopathologic and
immunohistochemical study of 42 resection cases. Am J Surg Pathol.
2013;37:467–83.
4. Maru DM, Khurana H, Rashid A, Correa AM, Anandasabapathy S, Krishnan S,
et al. Retrospective study of clinicopathologic features and prognosis of
high-grade neuroendocrine carcinoma of the esophagus. Am J Surg Pathol.
2008;32:1404–11.
5. Paraf F, Fléjou JF, Pignon JP, Fékété F, Potet F. Surgical pathology of
adenocarcinoma arising in Barrett’s esophagus. Analysis of 67 cases.
Am J Surg Pathol. 1995;19:183–91.
6. Brierley JD, Gospodarowicz M, Wittekind C. UICC classification of malignant
tumours. 8th ed. New York: Wiley; 2017.
7. Bosman FT, Carmeiro F, Hruban RH. Theise ND. WHO classification of
tumours of the digestive system. Lyon International Agency for Research
on. Cancer. 2010;
8. Sikkema M, De Jonge PJ, Steyerberg EW, Kuipers EJ. Risk of esophageal
adenocarcinoma and mortality in patients with Barrett’s esophagus: a
systematic review and meta-analysis. Clin Gastroenterol Hepatol. 2010;8:
235–44.
9. Paraf F, Flejou JF, Potet F, Molas G, Fekete F. Esophageal squamous carcinoma
in five patients with Barrett’s esophagus. Am J Gastroenterol. 1992;87:746–50.
10. Slavin J, Pitson G, John P. Neuroendocrine carcinoma arising in Barett’s
esophagus. Int J Surg Pathol. 1994;2:43–6.
11. Saw EC, Yu GS, Wagner G, Heng Y. Synchronous primary neuroendocrine
carcinoma and adenocarcinoma in Barrett's esophagus. J Clin Gastroenterol.
1997;24:116–9.
12. Saint Martin MC, Chejfec G. Barrett esophagus-associated small cell carcinoma.
Arch Pathol Lab Med. 1999;123:1123.
13. Chen KT. Cytology of small-cell carcinoma arising in Barrett’s esophagus.
Diagn Cytopathol. 2000;23:180–2.
14. Wilson CI, Summerall J, Willis I, Lubin J, Inchausti BC. Esophageal collision
tumor (large cell neuroendocrine carcinoma and papillary carcinoma)
arising in a Barrett esophagus. Arch Pathol Lab Med. 2000;124:411–5.
15. González LM, Sanz-Esponera J, Saez C, Alvarez T, Sierra E, Sanz-Ortega J. Case
report: esophageal collision tumor (oat cell carcinoma and adenocarcinoma) in
Barrett’s esophagus: immunohistochemical, electron microscopy and LOH
analysis. Histrol Histopathol. 2003;18:1–5.
16. Bibeau F, Chateau MC, Guiu M, Assenat E, Azria D, Lavaill R, et al. Small cell
carcinoma with concomitant adenocarcinoma arising in a Barrett’s oesophagus:
report of a case with a favourable behaviour. Virchows Arch. 2008;452:103–7.
17. Markogiannakis H, Theodorou D, Toutouzas KG, Larentzakis A, Pattas M,
Bousiotou A, et al. Small cell carcinoma arising in Barrett’s esophagus: a case
report and review of the literature. J Med Case Rep. 2008;2:15.
18. Japanese Gastric Cancer Association. Japanese classification of gastric
carcinoma: 3rd English edition. Gastric Cancer. 2011;14:101–12.
19. Matsumoto S, Takayama T, Wakatsuki K, Enomoto K, Tanaka T, et al. Surgical
outcomes for cancer at the gastroesophageal junction. Am Surg. 2012;11:
1285–91.
20. Yamashita H, Seto Y, Sano T, Makuuchi H, Ando N, Sasako M. Results of a
nation-wide retrospective study of lymphadenectomy for esophagogastric
junction carcinoma. Gastric Cancer. 2017;20:69–83.
21. Sasako M, Sano T, Yamamoto S, Sairenji M, Arai K, Kinoshita T, et al. Left
thoracoabdominal approach versus abdominal-transhiatal approach for
gastric cancer of the cardia or subcardia: a randomized controlled trial.
Lancet Oncol. 2006;7:644–51.

Doi et al. Surgical Case Reports (2018) 4:103

22. Yamashita H, Seto Y, Sano T, Makuuchi H, Ando N, Sasako M. Japanese
Gastric Cancer Association and the Japan Esophageal Society. Results of a
nation-wide retrospective study of lymphadenectomy for esophagogastric
junction carcinoma. Gastric Cancer. 2017;20:69–83.
23. Tokunaga M, Ohyama S, Hiki N, Hoshino E, Nunobe S, Fukunaga T, et al.
Endoscopic evaluation of reflux esophagitis after proximal gastrectomy:
comparison between esophagogastric anastomosis and jejunal interposition.
World J Surg. 2008;32:1473–7.
24. Katai H, Morita S, Saka M, Taniguchi H, Fukagawa T. Long-term outcome
after proximal gastrectomy with jejunal interposition for suspected early
cancer in the upper third of the stomach. Br J Surg. 2010;97:558–62.
25. Ho K-J, Herrera GA, Jones JM, Alexander CB. Small cell carcinoma of the
esophagus: evidence for a unified histogenesis. Hum Pathol. 1984;15:460–8.
26. Yamamoto J, Ohshima K, Ikeda S, Iwashita A, Kikuchi M. Primary esophageal
small cell carcinoma with concomitant invasive squamous cell carcinoma or
carcinoma in situ. Hum Pathol. 2003;34:1108–15.
27. Sato T, Mukai M, Ando N, Tashiro Y, Iri H, Abe O, et al. Small cell carcinoma
of the esophagus concomitant with invasive squamous cell carcinoma and
carcinoma in situ. a case report. Cancer. 1986;57:328–32.
28. Takubo K, Nakamura KI, Sawabe M, Arai T, Esaki Y, Miyashita M, et al. Primary
undifferentiated small cell carcinoma of the esophagus. Hum Pathol. 1999;
30:216–21.
29. Wu Z, Ma JY, Yang JJ, Zhao YF, Zhang SF. Primary small cell carcinoma of
esophagus: report of 9 cases and review of literature. World J Gastroenterol.
2004;10:3680–2.

Page 6 of 6

