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Abstract
Neuroendocrine carcinoma in Barrett’s esophagus is rare and its developmental mechanisms remain unclear. Neuroendocrine 
carcinoma arising in Barrett’s esophagus with adenocarcinoma was detected at an early stage and resected by endoscopic 
submucosal dissection. Detailed pathological examination revealed that the neuroendocrine carcinoma originated via differ-
entiation of the preexisting adenocarcinoma. A 79-year-old man presented with a flat protruding lesion in the esophagogastric 
junction. Esophagogastroduodenoscopy revealed a red flat 10-mm protruding lesion in the Barrett’s epithelium and a shal-
low depression at the distal end. Narrow band imaging with magnification showed that the blood vessels in the protrusion 
were dilated and meandered irregularly, while those in the depression were small and did not form a network; the blood 
vessels were missing in some parts of the depression. Well-differentiated adenocarcinoma was diagnosed after analysis of 
the biopsy specimen of the protrusion, and endoscopic submucosal dissection was performed. The pathological diagnosis 
was neuroendocrine carcinoma with an adenocarcinoma component.
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Introduction

Esophageal neuroendocrine carcinoma (NEC) is rarely 
encountered, accounting for approximately 0.2% of all cases 
of esophageal cancers [1]. It progresses rapidly and is often 
detected at an advanced stage and is known to have a poor 
prognosis [2]. Barrett’s esophagus may potentially be malig-
nant, giving rise, in many cases, to tubular adenocarcino-
mas [3]. NEC rarely develops in Barrett’s esophagus [4–12], 
and its clinical presentation and developmental mechanism 
remain unclear. Here, we report on a case of esophageal 
NEC that developed from an adenocarcinoma arising in Bar-
rett’s esophagus.

Case report

A 79-year-old man visited our facility for detailed examina-
tion of a flat protruding lesion in the esophagogastric junc-
tion that was detected in an esophagogastroduodenoscopy 
(EGD) examination during a medical check-up. The patient 
had a history of hypertension and obsolete cerebral infarc-
tion. He had no symptoms associated with gastroesophageal 
reflux disease. He had never taken proton-pump inhibitors 
prior to first the EGD examination. The physical examina-
tion revealed no abnormalities. Clinically, there were no 
symptoms of paralysis.

The EGD revealed a flat, red, slightly protruding 10-mm 
lesion with a small, white protruding center measuring 
2 mm, at the 2 o’clock position of the esophagogastric junc-
tion. The proximal end of the lesion was covered in white 
normal squamous epithelium. The lesion was present on a 
background of Short Segment Barrett’s Esophagus (SSBE), 
in which columnar-appearing mucosa were accompanied by 
palisade vessels (Fig. 1a). A biopsy of the white protrusion 
was performed.

 *	 Tsubasa Kinoshita 
	 m08034tk@jichi.ac.jp

1	 Department of Gastroenterology, Kagawa Prefectural 
Central Hospital, 1‑2‑1 Asahi‑machi, Takamatsu City, 
Kagawa 760‑8557, Japan

2	 Department of Pathology, Kagawa Prefectural Central 
Hospital, Kagawa, Japan

3	 Department of Human Pathology, Faculty of Medicine, 
Juntendo University, Tokyo, Japan

http://orcid.org/0000-0002-4764-7448
http://crossmark.crossref.org/dialog/?doi=10.1007/s12328-020-01210-8&domain=pdf


1029Clinical Journal of Gastroenterology (2020) 13:1028–1035	

1 3

Pathologic evaluation of the biopsy specimen indicated 
a well-differentiated tubular adenocarcinoma covered with 
normal stratified squamous epithelium (Fig. 1b).

The blood examination results were normal, including the 
levels of tumor markers, such as CEA, CA19-9, and SCC, 
except for serum Helicobacter pylori antibody level was 
positive at 13 U/mL. No distant metastasis or lymph node 
involvement was seen on the thoracoabdominal contrast CT 
examination.

During the preoperative endoscopic examination 4 weeks 
later, the flat, red, protruding lesion had a depression on the 
distal end (Fig. 2a). The depression appeared more clearly 
on acetic acid-indigo carmine chromoendoscopy (Fig. 2b). 
Magnification using narrow band imaging (NBI) showed 
dilation and irregular meandering of blood vessels in the 
protruding area (Fig. 2c) and a clear demarcation line in 
the depression area separating cancer and non-cancerous 
mucosae (Fig. 2d). Blood vessels of the depression were 
small, lacked networking, and missing in parts (Fig. 2e). 
Prior to endoscopic submucosal dissection (ESD), we deter-
mined the depth of cancer invasion endoscopically. In this 
case, the thickness and deformed shape of the lesion dimin-
ished with sufficient air inflation, suggesting the depth of 
invasion to be confined to T1a-LPM.

Clinically, the patient was diagnosed with Barrett’s 
esophageal adenocarcinoma without invasion of muscula-
ris mucosa, lymph node involvement or distant metastasis, 
and ESD was performed. The lesion was resected en bloc 
by ESD without incident. The lesion was located in the 
center of the resected specimen, and a clear depression was 
observed on the distal end (Fig. 3a). Staining with Lugol’s 
iodine revealed that part of the flat protruding lesion was 
covered by squamous epithelium (Fig. 3b).

An adenocarcinoma covered by normal squamous epi-
thelium was observed in a pathological examination of the 

resected specimen (Fig. 4). There was submucosal invasion 
of adenocarcinoma. It was well differentiated in the superfi-
cial mucosa, but the tubular configuration gradually became 
indistinct in deeper parts of the lesion. An area of solid nest 
configuration contiguous with the adenocarcinoma was 
observed on the distal end of the lesion. This area composed 
of small, uniform deformed cells, and its boundary with the 
adenocarcinoma was indistinct.

On immunostaining, the area of solid nest configura-
tion was synaptophysin-positive and focally positive for 
chromogranin A, and 73.8% of all cells stained positive for 
Ki-67/MIB1; thus, NEC, small cell-type, was diagnosed 
(Fig. 5).

Synaptophysin-positive and chromogranin A-positive 
cells were observed in the well-differentiated adenocarci-
noma of the superficial mucosa (Fig. 6).

In the area of mixed NEC and adenocarcinoma, the ade-
nocarcinoma had more synaptophysin-positive cells than the 
adenocarcinoma in the superficial mucosa, and chromogra-
nin A-positive cells were observed in parts (Fig. 7). Cells 
staining positive for Ki-67/MIB1 in this area accounted for 
74.4% of the total tumor, similar to the area of pure NEC at 
the distal end of the lesion.

At the boundary between the NEC and the adenocarci-
noma, p53 immunostaining was positive in scattered cells 
in both the adenocarcinoma and NEC components (Fig. 8).

In the distal depression of the flat protruding lesion, 
NEC invasion extensively reached at least 400 μm beyond 
the muscularis mucosa. Resection margin assessment was 
vertical margin positive (Fig. 9). Vascular invasion was not 
seen. As the adenocarcinoma only constituted approximately 
10% of the lesion (Fig. 10), the final pathological diagnosis 
was neuroendocrine carcinoma with well-differentiated type 
adenocarcinoma.

Fig. 1   a Initial endoscopic view 
A flat, red, protruding 10-mm 
lesion with a small, white, 
protruding center (indicated by 
arrow) is visible in the 2 o’clock 
position of the esophagogastric 
junction. b Biopsy histology 
(H&E stain). Stratified squa-
mous epithelium is visible, with 
deformed cells forming tubules 
in the deep part (indicated by 
arrows)
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As additional treatment, laparoscopic distal esophagec-
tomy with D1 + lymphadenectomy was performed. No local 
tumor residue or lymph node involvement was found dur-
ing the pathological assessment of the surgical resected 
specimen.

Postoperative adjuvant chemotherapy was not adminis-
tered since patient refused consent. The patient was moni-
tored through follow-up. Recurrence has not been observed, 
4 years after surgery.

Discussion

NECs were previously diagnosed as endocrine cell car-
cinoma or small cell carcinoma, but they are currently 
classified as neuroendocrine neoplasms (NENs) accord-
ing to the WHO classification [13]. NENs are diagnosed 
on immunostaining, such as on staining for chromogranin 
A, synaptophysin, and CD56, and are classified based on 
nuclear division and Ki-67 index [13]. Gastric NECs with 

Fig. 2   Pre-ESD endoscopic 
view. a A red protruding 10-mm 
lesion with a small, white, 
protruding center (indicated by 
arrow) is visible, and a shallow 
erosive depression is visible 
at the distal end. b Chromoen-
doscopy (acetic acid-indigo 
carmine). The depression in the 
lesion (arrow) is more clearly 
visible. c NBI magnified endos-
copy (white protrusion). Irregu-
larly branched, dilated abnormal 
blood vessels are visible. d NBI 
magnified endoscopic picture 
taken by inversion (depression 
at distal end). A demarcation 
line between the tumor and 
normal tissue is visible where 
indicated by the arrows. e NBI 
magnified endoscopic picture 
taken by inversion (depres-
sion). Tiny, irregular, poorly 
networked blood vessels and 
regions of reduced blood vessel 
concentration are visible
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adenocarcinoma in which each component comprises at least 
30% of the tumor are diagnosed as mixed adenoneuroendo-
crine carcinoma (MANEC).

Barrett’s esophagus is characterized by a specific colum-
nar epithelium and has high malignant potential, but the 
developmental mechanism of NEC from Barrett’s esophagus 
remains unclear. There are three hypotheses for the develop-
mental mechanism of NEC of the stomach, whose mucosa 
consists of columnar epithelium-like Barrett’s esophagus. 
In the first hypothesis, a preexisting low-to-intermediate 
grade NET progresses into an NEC. Another hypothesis 
proposes a monoclonal origin of the NEC from a pluripo-
tent cell undergoing biphenotypic differentiation. Finally, 

clonal differentiation of a pluripotent cell from a preexisting 
adenocarcinoma into a neuroendocrine phenotype has been 
suggested as a third hypothesis. Regarding MANEC, in par-
ticular, it may be hypothesized that NEC may arise from a 
preexisting adenocarcinoma in which a clonal differentiation 
of a pluripotent cell into a neuroendocrine phenotype leads 
to the development of an NEC [14]. Because neuroendocrine 
cells are also present in Barrett’s esophagus, the mechanism 
for the origin of NEC in Barrett’s esophagus should be simi-
lar to that in the stomach.

In the present case, although both adenocarcinoma and 
NEC are present in the lesion, because NEC comprises the 
greater part of the tumor, the diagnostic criteria for MANEC 
were not met. However, as an early stage NEC accompanied 
by adenocarcinoma, the pathological image was striking.

Nishikura et al. [15] analyzed gastric NECs with adeno-
carcinoma components and reported that both components 
intermix in a transitional zone between the adenocarcinoma 
of the superficial mucosa and the NEC of deep mucosa. 
They report that NECs arise from well-differentiated adeno-
carcinomas under the influence of the p53 gene. Our case 
was one of NECs with adenocarcinoma arising in Barrett’s 
esophagus. Although no specific findings were observed on 
p53 immunostain of this lesion, pathological findings similar 
to those in the gastric NECs reported by Nishikura et al. [15] 
were observed.

In cases where a single lesion is formed from two differ-
ent malignancies, the possibility of collision carcinoma must 
be considered. Spagnolo et al. [16] have proposed diagnostic 
criteria for collision carcinomas, which they have defined 
as tumors in which carcinomas of two types arise indepen-
dently of each other and come into contact. These diagnostic 
criteria are a clear distribution of two distinct histological 
types and that each histological type is clearly recognizable, 
though a mixture of the types may be present at the bound-
ary of the two tumors.

In the present case, the flat protruding lesion consisted 
of a well-differentiated adenocarcinoma in the superficial 
mucosa and an NEC in the deep mucosa of the lesion’s dis-
tal end. The boundary between the two distinct tumors was 
indistinct, the adenocarcinoma and NEC intermixed in a 
transition zone, and continuity was observed in both lesions. 

Fig. 3   Resected specimens. a Formalin fixed specimen. b Lugol 
stained specimen. The proximal end of the flat ridge is covered by 
squamous epithelium, stained brown (indicated by arrow)

Fig. 4   Histopathological 
image of resected specimen 
(lesion removed along line A in 
Fig. 3b). An adenocarcinoma 
(indicated by yellow arrow) 
and a zone of small, uniform, 
deformed cells comprising a 
solid nest configuration (red 
arrow) are visible
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Fig. 5   Zone of solid nest config-
uration. (a H&E stain. b synap-
tophysin stain. c chromogranin 
A stain.). The small tumor nests 
are mostly synaptophysin-
positive, and chromogranin A is 
focally and weakly positive

Fig. 6   Well-differentiated 
adenocarcinoma of superficial 
mucosa. (a H&E stain. b synap-
tophysin stain. c chromogranin 
A stain.). Synaptophysin-
positive cells and chromogranin 
A-positive cells are visible in 
parts
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In addition, a continuous increase in the ratio of synaptophy-
sin-positive cells was observed from the adenocarcinoma to 
the NEC. Accordingly, the lesion does not appear to be a 
collision carcinoma.

As in a previous report [17], synaptophysin-positive cells, 
the greatest proportion of which occurred in the NEC, were 
also observed at the base of adenocarcinoma tubules in our 
patient’s tumor. Chromogranin A is highly specific to NEC, 
but focally positive cases have been reported as common 
[14], and this tumor’s NEC component was also focally posi-
tive. In addition, the chromogranin A-positive cells at the 
base of adenocarcinoma tubules are an important finding in 
considering the origin of NEC in this tumor. In the solid nest 
configuration zone, Chromogranin A was weakly stained, 
even though synaptophysin was strongly stained. Patho-
logically, this case showed a continuous transition from 
well-differentiated adenocarcinoma to NEC. Therefore, the 
maturity or characteristics of NEC may have been different 
in the different parts of the lesion, and might have affected 
the intensity of immunostaining for Chromogranin A.

In conclusion, an NEC arising in Barrett’s esophagus 
with adenocarcinoma was detected at an early stage and 
resected en bloc by ESD. Detailed pathological examina-
tion revealed that the NEC originated via differentiation of 
the preexisting adenocarcinoma. Further research is needed 
to elucidate the molecular biological changes involved in 
the process by which NEC arises from adenocarcinoma in 
Barrett’s esophagus.

Fig. 7   Adenocarcinoma near the 
NEC. (a H&E stain. b synap-
tophysin stain. c chromogranin 
A stain.). Tubular configuration 
of the adenocarcinoma is less 
distinct, synaptophysin-positive 
cells are more abundant than 
in the adenocarcinoma of the 
superficial mucosa, and chro-
mogranin A-positive cells are 
visible in parts

Fig. 8   Boundary between NEC and adenocarcinoma (p53 immu-
nostain). Scattered p53-positive cells are visible in both the adenocar-
cinoma and the NEC
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