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Abstract
A 68-year-old male was referred with dysphagia. Endoscopic findings showed circular stenosis with a protruding mass in the 
lower esophagus. Biopsy showed adenocarcinoma and there was no evidence of distant metastases. A subtotal esophagectomy 
was performed. The resected specimen revealed a mixed neuroendocrine carcinoma with adenocarcinoma. The adenocarci-
noma component was on the surface of the tumor and the neuroendocrine component invaded the deeper portion. Immuno-
histochemically, the neuroendocrine carcinoma component stained positive for cytokeratin 7 and cytokeratin 20, suggesting 
that the neuroendocrine carcinoma originated from the adenocarcinoma. The adenocarcinoma component stained positive 
for MUC2, which suggests that the adenocarcinoma component originated from Barrett’s epithelium. Taken together, the 
neuroendocrine carcinoma may have originated from Barrett’s epithelium. A metastasis to the liver was found 2 months 
after the surgical resection. Chemotherapy was administered, but there was no response. Most esophageal neuroendocrine 
carcinomas are accompanied by adenocarcinoma or squamous cell components, suggesting that these carcinomas originate 
from pluripotent cells in squamous or Barrett’s epithelium. Appropriate chemotherapy for these lesions should be considered 
based on the cell of origin.
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Introduction

Most esophageal carcinomas are squamous cell carcinomas 
(SCC) or adenocarcinomas arising in areas of Barrett’s epi-
thelium [1]. Neuroendocrine carcinomas rarely originate in 
the esophagus, accounting for only between 0.4 and 2% of 
all malignant esophageal tumors [2]. Esophageal neoplasms 

with neuroendocrine differentiation are classified into three 
categories, including well-differentiated neuroendocrine 
tumors, poorly differentiated neuroendocrine tumors and 
mixed adenoneuroendocrine carcinoma [3]. Neuroendocrine 
tumors categorized as low-grade (G1) or intermediate-grade 
(G2) neuroendocrine tumors according to the mitotic count 
and Ki-67 index [4]. Neuroendocrine carcinomas are defined 
as having a mitotic count of > 20/10 high power field and/or 
a Ki-67 index > 20% [3].

Histopathologically, neuroendocrine carcinomas display 
either large-cell or small-cell features and mixed adenon-
euroendocrine carcinomas have both gland-forming epi-
thelial areas and neuroendocrine carcinoma [3]. The latter 
phenotype is defined to have at least 30% of either compo-
nent [5]. Esophageal neuroendocrine carcinomas are highly 
aggressive and generally have a dismal prognosis [2]. Opti-
mum treatment of neuroendocrine carcinomas is undefined 
because of their rarity [4] and their management is based on 
studies of neuroendocrine tumors of the lung [6].

We report a patient with a mixed neuroendocrine carci-
noma with adenocarcinoma of the esophagus who underwent 
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subtotal esophagostomy and post-operative chemotherapy. 
We also describe the immunohistochemical studies to gain 
insight to the origin of the carcinoma.

Case report

The patient is a 68-year-old male with dysphagia and weight 
loss. Endoscopic examination revealed a protruding mass 
with stenosis near the esophagogastric junction and Barrett’s 
mucosa adjacent to the tumor (Fig. 1). Adenocarcinoma 
was diagnosed by biopsy of the protruding mass. Contrast-
enhanced computed tomography (CT) scans of the chest and 
abdomen showed a tumor in the lower thoracic esophagus 
and cardiac lymph node enlargement consistent with metas-
tases (Fig. 2). There was no evidence of distant metastases. 
A subtotal esophagectomy, with a two-field dissection and 

intrathoracic gastric tube reconstruction was performed. The 
proximal portion of the stomach was resected.

Macroscopic examination of the resected specimen 
showed a type1 tumor (6 × 2.5 cm) at the esophagogastric 
junction (Fig. 3). Histopathologically, the resected specimen 
showed two distinct components with an area of transition 
(Fig. 4a). The superficial portion of the tumor contained 
moderately to poorly differentiated adenocarcinoma (20%) 
(Fig. 4b), and the deep portion consisted of neuroendocrine 
carcinoma (80%), characterized by small cells proliferat-
ing with necrosis in a ribbon-like pattern, under the serous 
membrane (Fig. 4c). The lymph node metastases contained 
only neuroendocrine carcinoma. According to the TNM 
classification, the tumor was a stage IIIC (pT3, N3 (14/37) 
M0). Immunohistochemically, the neuroendocrine carci-
noma component stained positive not only for chromogra-
nin A and synaptophysin but also cytokeratin 7 and focal 

Fig. 1   Upper gastrointestinal 
endoscopy showed a type1 
tumor with stenosis (a), and 
Barrett’s mucosa (arrow) at the 
esophagogastric junction (b)

Fig. 2   Computed tomography (CT) scan showed a protruding tumor in lower thoracic esophagus (arrows) (a, horizontal view; b, axial view). 
Abdominal CT scan detected cardiac lymph node metastases (arrow) (c)
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cytokeratin 20, suggesting that this component was derived 
from adenocarcinoma (Fig. 5). The adenocarcinoma com-
ponent was diffusely positive for MUC2, suggesting that the 
adenocarcinoma component originated from Barrett’s epi-
thelium. Taken together, we concluded that the esophageal 
neuroendocrine carcinoma may have originated in Barrett’s 
esophagus in this patient.

The patient was discharged uneventfully. However, 2 
months later, contrast-enhanced CT scan revealed liver 
metastases. Irinotecan in combination with cisplatin [7] 
was administered but 3 months later there was evidence 

of disease progression which was followed by amrubicin 
chloride [8]. Amrubicin chloride also failed within 3 
months and S-1 therapy was administered because the 
serum carcinoembryonic antigen level, which may be a 
marker for adenocarcinoma, became elevated (Fig. 6). 
Finally, the patient was treated with paclitaxel. Every 
chemotherapy regimen used was temporarily effective but 
was followed by disease progression within several months 
followed by a dramatic increase in serum tumor makers 
such as carcinoembryonic antigen, neuron-specific enolase 
and carbohydrate antigen 19-9 (Fig. 6). The patient died of 
disease 16 months after the initial resection.

Fig. 3   Macroscopic examina-
tion showed a type1 tumor 
(6 × 2.5 cm) at the esophagogas-
tric junction (a) and an invasive 
solid tumor continuous with that 
tumor (b). The protruding por-
tion surrounded by the red line 
identifies the adenocarcinoma 
component and the deep area 
surrounded by the yellow dotted 
line is the neuroendocrine carci-
noma component (a, b)

Fig. 4   Hematoxylin and eosin staining shows a transition from the 
adenocarcinoma component to the neuroendocrine carcinoma (a) 
(100×). The protruding part is moderately to poorly differentiated 
adenocarcinoma (b) (hematoxylin and eosin, 40×), and the deep 

part is the neuroendocrine carcinoma characterized by proliferating 
small cells with necrosis in a ribbon-like pattern (c) (hematoxylin and 
eosin, 100×)

Fig. 5   Immunohistochemically, the neuroendocrine component stained positive for chromogranin A (a) (100×) and synaptophysin (b) (100×). 
This component showed diffuse positive staining for cytokeratin 7 (c) (40×) and focal positive staining for cytokeratin 20 (not shown)
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Discussion

Most esophageal neuroendocrine carcinomas are accompa-
nied by SCC or adenocarcinoma components [2, 4, 6, 9]. 
Mixed adenoneuroendocrine carcinoma is defined as having 
both a neuroendocrine carcinoma component and an adeno-
carcinoma component representing at least 30% of the tumor 
[3]. Esophageal mixed adenoneuroendocrine carcinomas are 
also associated with adenocarcinoma in areas of Barrett’s 
esophagus [10]. Since in the present patient, the adenocar-
cinoma component represented about 20% of the tumor, this 
patient was diagnosed with a mixed neuroendocrine carci-
noma with adenocarcinoma of the esophagus. Maru et al., 
reviewed 40 patients with esophageal neuroendocrine carci-
noma. 15 patients out of 40 had mixed neuroendocrine carci-
noma with adenocarcinoma (37.5%) and Barrett esophagus 
was identified in 11 patients (27.5%) in their study [9].

Neuroendocrine carcinoma of the esophagus is often 
diagnosed at an advanced stage, resulting in an overall poor 
prognosis [2]. In addition, it is difficult to make an accurate 
diagnosis from a biopsy specimen when the surface of the 
lesion is covered with epithelial carcinoma components. 
The protruding proximal part of the tumor in the present 
patient was adenocarcinoma and the biopsy specimen was 
obtained from this portion, resulting in an initial diagnosis 
of adenocarcinoma of the esophagus. Therefore, we decided 
to perform a curative esophagectomy. The resected speci-
men revealed that the adenocarcinoma component was on 
the surface of the lesion and the neuroendocrine carcinoma 
component which represented 80% of the overall tumor was 
present in the most distal portion of the lesion in the deeper 
layer (Fig. 3b). Metastases from neuroendocrine carcinoma 

were found in multiple lymph nodes, suggesting that the 
neuroendocrine carcinoma component may be more biologi-
cally aggressive than adenocarcinoma.

The World Health Organization defines that neuroendo-
crine carcinomas are positive for endocrine markers such as 
chromogranin A, synaptophysin and CD56 [2]. Immuno-
histochemically, the neuroendocrine carcinoma component 
stained positive for cytokeratin 7 and cytokeratin 20 in the 
present patient, suggesting that this component maintains 
epithelial features and might be derived from adenocarci-
noma. MUC2 is an intestinal-type mucin which is com-
monly found in goblet cells of areas of Barrett’s esophagus 
mucosa [11, 12] and the adenocarcinoma component was 
diffusely positive for MUC2, suggesting that the adenocar-
cinoma component originated from Barrett’s epithelium. 
We also identified a transition zone from adenocarcinoma 
to the neuroendocrine carcinoma component (Fig. 4a) and 
macroscopic Barrett’s mucosa adjacent to the tumor (Fig. 1). 
Taken together, the esophageal neuroendocrine carcinoma in 
the present patient may have arisen from Barrett’s esophagus 
[10, 13]. Finally, this patient was diagnosed with a mixed 
neuroendocrine carcinoma with adenocarcinoma of the 
esophagus arising from Barrett’s epithelium.

Esophageal neuroendocrine tumors are very rare [6] 
and there is no established standard treatment at this time 
[4]. The role of surgery in the treatment of patients with 
esophageal neuroendocrine carcinomas remains controver-
sial [4]. Patients with gastrointestinal neuroendocrine car-
cinomas are usually treated with the same chemotherapy 
protocols as patients with small cell lung carcinoma [14]. 
Since esophageal neuroendocrine carcinomas may originate 
from pluripotent cells present in squamous epithelium or 

Fig. 6   Therapeutic course of 
chemotherapy and changes in 
specific tumor markers (CEA 
carcinoembryonic antigen, 
NSE neuron-specific enolase, 
CA19-9 carbohydrate antigen 
19-9, AMR amrubicin chloride, 
PTX paclitaxel, IP irinotecan in 
combination with cisplatin, Mo 
months after esophagectomy)
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ducts in Barrett’s epithelium [3], suitable chemotherapy for 
patients with these lesions depends on the cellular origin of 
the tumor.

The present patient developed liver metastases 2 months 
after undergoing a curative esophagectomy and chemo-
therapy including irinotecan in combination with cisplatin, 
amrubicin chloride, S-1 and paclitaxel were given. Despite 
this aggressive treatment, the disease progressed in a few 
months. Neoadjuvant chemotherapy is considered to be the 
standard approach for treating patients with stage II or III 
esophageal squamous cell carcinoma [15]. Since the present 
patient was pre-operatively diagnosed with adenocarcinoma 
of the esophagus and suffered from severe dysphagia, neoad-
juvant chemotherapy was not given. Mixed neuroendocrine 
carcinomas may have a better prognosis than pure neuroen-
docrine carcinomas [9], but multidisciplinary therapy is 
recommended [4, 16]. Making an accurate diagnosis before 
deciding the treatment strategy is important for treating 
patients with esophageal neuroendocrine carcinoma. Devel-
opment of an optimal treatment strategy will require evaluat-
ing the outcomes of individual patients since it is difficult to 
accumulate a large series of patients with these rare lesions.
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